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Otsuka response to the Danish Medicine Council (DMC) Draft Assessment Report for voclosporin 

(Lupkynis®) treatment in combination with MMF for patients with active lupus nephritis. 

Otsuka would like to thank DMC for providing the draft assessment report and hereby highlight several 

statements as factual inaccuracies, not consistent with research or advice from Danish clinical experts.  

We acknowledge that it may not be feasible for DMC to recommend first-line use for the full indicated 

population. However, we struggle to understand DMC’s conclusion about lack of efficacy based on the 

AURORA trials and do not agree that Lupkynis does not represent any clinical benefit for Danish patients.1,2 

We ask DMC to consider voclosporin as a relevant treatment option for LN patients and recommend it’s use 

so Danish clinical practice can be consistent with updated international guidelines, which both recommend a 

voclosporin-based, triple-immunotherapy regimen should be considered for patients with active LN.3,4 In 

addition, to align with the updated guidelines from the Danish Society of Rheumatology where voclosporin 

was acknowledged as an available treatment of glomerulonephritis.5 

The DMC state that patients in the AURORA trials are undertreated compared to Danish clinical practice 

and that higher response rates can be expected in Denmark with higher doses of MFF and prednisone. 

The DMC assess that the patients in the Aurora studies had severe disease and are treated with lower doses 

than the doses that would be used in DK clinical practice. Although Otsuka agrees with the disease severity, 

the current wording implies there is evidence that Danish patients in general have higher doses and that the 

outcome with increased doses can be expected to be better than the results in the AURORA trials.1,2  

The DMC is referring to Danish guidelines regarding the MMF dose. These state the dose can be increased to 

3 g/day if tolerated. However, the point of undertreatment has not been substantiated and according to 

leading Danish nephrologists most patients are in fact treated with 2 g/day as few patients tolerate higher 

dosage due to side effects. The MMF dose in the AURORA trials are consistent with clinical practice in 

Denmark and Europe, which has been confirmed by both Danish and European clinical experts, as well as 

with recent reference trials in LN.6-8  Further, the AURORA 1 study protocol allowed investigators to adapt 

MMF dose from 1-3g/day and >50% of the patients were on 2 g or less when they entered the study.1,9 

Similarly, the steroid tapering in the AURORA 1 trial is consistent with current international guidelines. KDIGO 

recommend 3 tapering schemes, including the reduced dose scheme used in the AURORA 1 trial.1,4 EULAR 

recommend dosing glucocorticoids, if needed, based on the type and severity of organ involvement, and 

should be reduced to maintenance dose of ≤5mg/day (prednisone equivalent) and, when possible, 

withdrawn; in patients with moderate-to-severe disease, pulses of intravenous methylprednisolone (125–

1000mg/day, for 1–3 days) can be considered.3 Previous research has also demonstrated that high doses of 

MMF and steroids are not necessary in all patients and may not improve outcomes. A lower dose regimen 

may result in better long-term safety, including a reduction in lymphoproliferative disorders, skin cancers and 

steroid related side effects, without compromising efficacy.10-13, 19 

The DMC does not accurately compare the results from the AURORA 1 control arm in relation to the other 
recent reference trials, which all report control arm results consistent with AURORA 1.1, 6-8 It is possible DMC 
has compared the results with older reference trials 14-16 which used substantially different definitions of 
renal response and duration. It is also possible DMC has failed to consider the severity of the patients, e.g. 
mean UPCR and eGFR, time since LN diagnosis, as well as distribution of patients across class and ethnicity. 
Otsuka agrees with DMC that the patients in the study had severe disease and we believe voclosporin will be 
a valuable addition for these patients as recommended by updated international guidelines. 
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The DMC is implying that the studies failed to demonstrate differences on clinically relevant endpoints and 

sustained effect on underlying inflammation 

The DMC did not acknowledge that the endpoints in AURORA are consistent with reference trials6-8, Danish 

guidelines17 and the EMA’s Guideline on clinical investigations for the treatment of SLE and LN.18 Early 

reduction in proteinuria, particularly within 12 months, is the best known predictor of improved long-term 

renal outcomes, including reduced risk of disease flares and ESRD.1, 20-23 Voclosporin is a CNI, which are 

known to have two distinct activities in LN: stabilization of the podocytes and immunomodulatory effects on 

T-cells by reducing the transcription of genes encoding inflammatory cytokines.23-25 

The treatment benefit of voclosporin has been observed to be higher in proliferative LN (pure class III and IV), 

which indicates impact on inflammatory processes. Proliferative LN is more driven by the renal inflammation 

than damage to the podocyte (as in membranous LN).23,26 The AURORA 2 results also demonstrated that 

significantly more patients in the voclosporin group achieved ‘good renal outcomes’ (i.e., adequate response 

and no subsequent renal flares) compared to placebo group, demonstrating a clear long- term renal benefit 

of Voclosporin. The follow-up one month of discontinuation of voclosporin, demonstrated that proteinuria 

was still lower in the voclosporin-treated group than in the control group, which suggests that there is a long-

lasting immunological effect.2 

The DMC states that voclosporin has a generally more serious adverse reaction profile 

In AURORA 1 the majority of treatment-related AEs were of mild or moderate intensity and the most 
common was eGFR decrease. Hemodynamically mediated decreases in GFR are known to be associated with 
CNIs and so this outcome was not unexpected. Few patients discontinued the study due to an eGFR decrease 
indicating that eGFR decreased were largely reversible.1 

In the AURORA 2 follow-up study2 over 3 years, no new or unexpected safety signals were observed and 
there was no evidence of chronic renal toxicity, neurotoxicity, or malignancy with long-term voclosporin 
treatment, compared to the know safety profile of other CNIs. The overall AE profile was stable, while 
frequency of AEs was reduced each year. Mean corrected eGFR was in the normal range, stable over the 
study period, with no statistical differences, although the slope curve declined for control group. Dose 
changes due to reduction in eGFR, mainly occurring in AURORA 1, reflect real-world clinical practice in terms 
of safety, tolerability, and efficacy. The renal efficacy was maintained also after 1 month follow-up.  

When comparing the GI disorders of the AURORA 2 trial with the MMF treated patients in the ALMS study, 
the voclosporin treated patient experienced less GI related AEs.2, 12, 16 A study of the long-term impact of 
voclosporin on the kidney at the histologic level concluded it was not associated with chronic injury.27 

The DMC is inaccurate when stating that it is highly likely that voclosporin will have a similar profile with 

other CNIs as important differences have been demonstrated in a comprehensive trial program. 

Voclosporin has a predictable PK/PD dose-response relationship which allows for flat-fixed dosing and no 

requirement for therapeutic drug monitoring as with other CNIs. Moreover, guidelines value the high-quality 

evidence vs other CNIs.3,4 Voclosporin has, beside initial hypertension, no increased signal for classically CNI-

attributed complications, such as diabetes, dyslipidaemia, hyperkalemia, or hypomagnesemia. Instead, lipid 

profiles improved in voclosporin-treated patients, and mean blood pressure, glucose, and electrolyte levels 

were stable and similar between the groups.23,28 

Furthermore, the AURORA trials demonstrated that the treatment allows for a reduced corticosteroid burden 

and helps reduce the risk of organ damage and toxic effects associated with long-term, high-dose 

corticosteroids.  

 

We ask the DMC to carefully review our feedback anchored in documented evidence and consider 

recommending the use in line with current international guidelines. 

 

Note: a full reference list is provided to DMC with this response document and all referenced publications can be made available to DMC upon request. 
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Dato for behandling i Medicinrådet  21.02.2024 

Leverandør Otsuka Pharma Scandinavia AB  

Lægemiddel Lupkynis (voclosporin) 

Ansøgt indikation 
Lupkynis er indiceret i kombination med mycophenolatmofetil til 
behandling af voksne patienter med aktiv lupus nefritis (LN) af 
klasse III, IV eller V (herunder blandet klasse III/V og IV/V). 

Nyt lægemiddel / indikationsudvidelse  Nyt lægemiddel 

 

Prisinformation 

Amgros har forhandlet følgende pris på Lupkynis (voclosporin): 

Tabel 1: Forhandlingsresultat 

Lægemiddel Styrke Pakningsstørrelse AIP (DKK) Forhandlet 
SAIP (DKK) 

Rabatprocent ift. 
AIP 

Lupkynis 7,9 mg 180 stk. 6.750 XXXXXXXX XXXXX 

 

Prisen er ikke betinget af Medicinrådets anbefaling.  

Aftaleforhold 

Da flere leverandører har udtrykt, at de kan levere Lupkynis har Amgros publiceret et udbud med tilbudsfrist 

den 28.02.2024.  

 



  

  jj 
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Aftalen starter den 01.05.2024 med mulighed for prælevering så snart aftalen er underskrevet af 

leverandøren. Det betyder, at der kan leveres Lupkynis til den forhandlede pris umiddelbart efter den 

01.04.2024.  

 
 

Tabel 2: Lægemiddeludgift 

Lægemiddel Styrke 
Paknings-
størrelse 

Dosering 
Pris pr. pakning 

(SAIP, DKK) 

Lægemiddeludgift 

pr. år (SAIP, DKK) 

Lupkynis 7,9mg 180 stk.  23,7 mg  

2 gange dagligt 

XXXXXXXX XXXXXX 

 

Status fra andre lande 

Tabel 3: Status fra andre lande 

Land Status Link 

Norge Ikke anbefalet Link til anbefaling 

Sverige Ikke anbefalet Link til anbefaling 

England Anbefalet Link til anbefaling 

 

Konklusion 

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 

https://www.nyemetoder.no/metoder/voklosporin-lupkynis/
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwjui86-qviDAxUtHBAIHYQDDAQQFnoECBIQAQ&url=https%3A%2F%2Fwww.tlv.se%2Fdownload%2F18.462b5b151869c80c08323c9%2F1677674303916%2Fbes230223_lupkynis_2623-2022_underlag.pdf&usg=AOvVaw3d3cqn-nMpw_H-EHY4MOnO&opi=89978449
https://www.nice.org.uk/guidance/TA882/chapter/1-Recommendations
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HD High-dose 

HD-CYC High-dose cyclophosphamide 

HR Hazard ratio 

HRQoL Health-related Quality of life 

HRU Healthcare resource utilization 

HSUV Health state utility values 

HUI Health utilities index 

ICER Incremental cost-effectiveness ratio 

IMP Inosine monophosphate 

IMPDH Inosine 5’-monophosphate dehydrogenase enzyme 

ISN/RPS International Society of Nephrology/Renal Pathology Society 

IQR Interquartile range 

ISPOR International Society For Pharmacoeconomics And Outcomes Research 

ITC Indirect treatment comparison 

ITT Intention-to-treat 

KDQoL Kidney Disease Quality of Life 

KOL Key opinion leader 

KSQ Kidney Symptom Questionnaire 

LD-CYC Low-dose cyclophosphamide 

LMMs Linear Mixed-Effects Models 

LN Lupus nephritis 

LS Least squares 

LYs Life-years 

MMF Mycophenolate mofetil 

MMRM Mixed-model repeated measures 

NICE National Institute of Health and Care Excellence 

NMA Network meta-analysis 

NMSC Non-melanoma skin cancer 

NoMA Norwegian Medicines Agency 

NPR National Patient Registry 

NR Not reported 

OR Odds ratio 

ORR Ordinal renal response 

PERR Primary efficacy renal response 

PH Proportional hazard 

PICOS Patient intervention comparator outcome study 

PISR Post-infusion systemic reactions 

PR Partial response  

PRISMA Preferred Reporting Items for Systematic Reviews and Meta-Analyses  

PRR Partial renal response 

PSA Probabilistic sensitivity analyses 

QA Quality assessment 

QALYs Quality-Adjusted Life-Years 

RCT Randomised controlled trial 

RNA Ribonucleic acid 

RTX Rituximab 

SAE Serious adverse event 

SAP Statistical Analysis Plan 
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SD Standard deviation 

SE Standard error 

SELENA-SLEDAI Safety of Estrogens in Lupus Erythematosus National Assessment – Systemic Lupus 
Erythematosus Disease Activity Index 

SF-36 36-Item Short Form Survey 

SG Standard gamble 

SIGN Scottish Intercollegiate Guidelines Network 

SILD Safety of short-interval lower-dose 

SLE Systemic lupus erythematosus 

SLICC Systemic Lupus International Collaborating Clinics 

SLR Systematic literature review   

SMC Scottish Medicines Consortium 

SmPC Summary of product characteristics 

SOC Standard of care 

SSC SLE Symptom Checklist 

TAC Tacrolimus 

TB Tuberculosis 

TE Treatment-emergent 

TEAE Treatment-emergent adverse event 

TLV Tandvårds-Och Läkemedelsförmånsverket 

TTD Time to treatment discontinuation 

UPCR Urine protein creatinine ratio 

URTIs Upper respiratory tract infections 

UTIs Urinary tract infections 

VAS Visual Analogue Scale 

ZiNL Zorginstituut Nederland 
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4. Summary 

4.1 Nature of the condition and current treatment options 

Lupus nephritis (LN) is the most common serious manifestation of Systemic Lupus Erythematosus (SLE), LN is characterised 

by the formation of immune complex deposits within renal tissues, leading to inflammation of the kidneys, renal damage, 

proteinuria and impaired renal function (3, 4). In general, patients diagnosed with LN should begin immunosuppressive and 

anti-inflammatory therapy to decrease kidney inflammation and suppress further kidney damage. LN is an incurable, 

debilitating and potentially life-threatening disease that can cause permanent kidney damage (8, 10). If LN is left untreated, 

patients will progress through the stages of chronic kidney disease (CKD 1-5), and may even go on to develop end-stage 

renal disease (ESRD) i.e., CKD5 (12). The overarching goals of current LN treatment include preservation or improvement 

of kidney function and the prevention of chronic kidney disease (CKD) and end-stage renal disease (ESRD) (5). Overall, ESRD 

develops in 10–30% of patients with LN (8, 10). ESRD has particularly severe clinical consequences for patients, including 

high mortality rates and the need for invasive kidney replacement therapy, such as dialysis and/or kidney transplantation 

(12). In Denmark, the mean annual incidence rate per 100,000 is estimated to be 0.45 (95% CI 0.38–0.53); 0.20 (95% CI 

0.13–0.28) for men and 0.69 (95% CI 0.57–0.83) for women (6). The overall prevalence is estimated to be 6.4 per 100,000 

(95% CI 5.7–7.2) for LN (6).  

Currently, the Danish Medicines Council (DMC) has not published any treatment guidelines for LN, however, the Danish 

Society of Nephrology (7) and the European Alliance of Associations for Rheumatology (previously European League Against 

Rheumatism) and European Renal Association–European Dialysis and Transplant Association (EULAR/ERA-EDTA) (8) have 

guidelines for treating LN of which current treatment is based on cooperation across specialities. January 2023 the Danish 

Society of Rheumatology published an update to the Danish national treatment guidelines for the treatment of SLE. A 

specific LN treatment guideline was not developed. However, voclosporin was acknowledged as an available treatment of 

glomerulonephritis (5). 

Available treatments include immunosuppressant agents such as glucocorticoid, mycophenolate mofetil (MMF), 

mycophenolic acid (MPA), azathioprine (AZA), cyclophosphamide, and calcineurin inhibitors (CNIs) (especially tacrolimus, 

but ciclosporin may be used as a CNI alternative) (9-11). The treatment approach for active LN is divided into two distinct 

phases, an initial treatment phase during which MMF or cyclophosphamide in combination with high doses of 

corticosteroids is administered to control disease activity, followed by a maintenance phase during which the doses of all 

drugs are reduced to improve tolerability, consolidate response, and prevent relapses (7, 8). Despite the available 

treatments for LN, several treatments are used off-label and associated with suboptimal response rates and renal flares 

after years of treatment, as well as significant toxicity and adverse effects. Furthermore, regular therapeutic drug 

monitoring is required with traditional calcineurin inhibitors (CNIs) (9). Therefore, there is a need for new, effective 

treatment options with high rates of renal response to improve LN prognosis. There is also a need for a treatment regimen 

that minimises (or does not require) the use of high-dose corticosteroids due to the associated adverse effects. 

4.2 The technology 

Voclosporin is a novel, orally administered next-generation CNI immunosuppressant with a dual mechanism of action. 

Voclosporin binds to calcineurin and blocks calcineurin-mediated activation of Nuclear Factor of Activated T-Cells (NFAT), 

a transcription factor which drives T-cell immune response. The immunosuppressant mechanism blocks T-cell-mediated 

immune activity (IL-2 expression, cytokine production, lymphocyte proliferation, expression of T-cell surface antigens), 

leading to a reduction in kidney inflammation and tissue damage. Voclosporin also stabilises the actin cytoskeleton and 

stress fibres in renal podocyte cells, leading to increased glomerular podocyte integrity and protection against proteinuria 

(12). Voclosporin has already been recommended in other European countries, including Sweden as the Swedish Dental 

and Pharmaceutical Benefits Agency (TLV) has recommended Voclosporin to be included in the high-cost coverage as of 

February 2023 (13).  
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4.3 Comparators 

Voclosporin is anticipated to be used in accordance with its marketing authorisation; in combination with background 

immunosuppressive therapies (standard of care (SoC) – MMF + low dose steroid regimen (IV methylprednisolone followed 

by oral prednisolone) for the treatment of adult patients with active class III, IV or V (including mixed class III/V and IV/V) 

LN, and therefore any patient within this classification could potentially benefit from voclosporin. Accordingly, matching 

placebo administrated with SoC (MMF + low dose steroid regimen (IV methylprednisolone followed by oral prednisolone)) 

is chosen as the comparator in the AURORA 1 and subsequent continuation study AURORA 2 to demonstrate the efficacy 

and safety of voclosporin, additionally MMF treatment is the mainstay of therapy for patients in Denmark, for these 

reasons, MMF was chosen as the main comparator for this submission. In addition, belimumab was included as a 

comparator based on its EMA authorisation, and seldom use in Denmark, making it a potential future comparator in the 

Danish clinical setting. MMF and belimumab are expected to be the treatments that are replaced by the introduction of 

voclosporin. 

4.4 The efficacy of the pharmaceutical  

The efficacy and safety of voclosporin were investigated in two pivotal trials, AURORA 1 and the extension-study AURORA 

2. In the AURORA 1 trial (14), treatment with voclosporin resulted in a clinically meaningful and statistically significant 

higher renal response rate compared to placebo (40.8% vs 22.5%). The odds of responding were 2.65 times greater for 

subjects treated with voclosporin compared with placebo (OR 2.65; 95% CI: 1.64, 4.27; p<0.001) with an absolute risk 

reduction of 18.3%. Consistent results were observed for all planned sensitivity and supplementary analyses of the primary 

parameter. All pre-specified hierarchical secondary endpoints achieved statistical significance in favour of voclosporin. The 

treatment benefit of voclosporin was driven by its effect on UPCR; more subjects in the voclosporin arm than in the placebo 

arm achieved UPCR ≤0.5 mg/mg (64.8% vs 43.8%) and the time to UPCR ≤0.5 mg/mg was significantly shorter for subjects 

treated with voclosporin (median 169 days vs 372 days for placebo; HR 2.02; 95% CI: 1.51, 2.70; p<0.0001). These data are 

clinically important given that an early improvement in proteinuria is a strong predictor of positive long-term outcomes in 

LN. The treatment benefit of voclosporin was also observed for subjects on low-dose corticosteroids at Weeks 24 and 52. 

In addition, more subjects in the voclosporin arm than the placebo arm were in renal response at the start of the AURORA 

2 study (15) (52.6% vs 34.0%). Long-term efficacy was demonstrated in AURORA 2, as voclosporin + MMF achieved 

significantly greater CRR and PRR (secondary endpoints) vs. placebo + MMF, despite the fact that AURORA 2 was not 

powered to detect superior efficacy for voclosporin (15). Notably higher renal response rates were observed in the 

voclosporin arm than in the placebo arm at every time point, confirming the clinically meaningful benefit of continued 

voclosporin treatment (for up to 3 years) over placebo. The difference between the treatments was driven by reductions 

in UPCR to ≤0.5. A clear separation between the arms in the proportion of subjects with UPCR ≤0.5 was seen as early as 

three months (in AURORA 1), with rates continuing to increase and then stabilizing in both arms after approximately 18 

months of treatment. Partial renal response (PRR) rates showed the same pattern as renal response with consistently higher 

PRR rates seen in voclosporin subjects than placebo subjects across the 3 years of treatment. Across the three years of 

study, a good renal outcome, based on Clinical Endpoints Committee adjudicated adequate renal response (UPCR ≤0.7) and 

no renal flare, was achieved by 66.4% of subjects treated with voclosporin compared with 54.0% of placebo subjects. The 

number of subjects experiencing a renal flare was low with no significant difference between treatments. Non-renal flares 

were also similar in both arms. Changes (improvements) in other efficacy parameters were generally observed within the 

first year of treatment (in AURORA 1) and levels then remained stable with continued treatment in AURORA 2. 

To assess the relative efficacy of voclosporin vs. belimumab, a network meta-analysis (NMA) was conducted in a Bayesian 

framework using Monte Carlo Markov Chain, which was implemented using models developed in the probabilistic 

modelling language of Stan (Version 2.21.0) (16). A generalised linear model for dichotomous outcomes was applied, as 

presented within the DSU TSD 2 (17). Treatment effects were synthesised using the observed number of events from the 

known number of patients in the respective treatment arms. The results were anchored to the MMF treatment regime, as 

this was the common comparator. The results demonstrate that VCS+MMF is more efficacious in comparison to the 

belimumab regime for both complete response rate and partial response rate, which are presented in Table 1 and Table 2. 
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pregnancy concerns are exacerbated by the use of treatments which may impair fertility and/or be harmful to a foetus (61, 

62). 

5.2 Current treatment options and choice of comparator(s) 

5.2.1 Current treatment options 

The Danish Society of Nephrology (7) and EULAR/ERA-EDTA (8) have guidelines for treating LN of which current treatment 

is based on cooperation across specialities. The Danish National treatment guidelines (NBV) do not include a specific 

guideline for LN, however, the NBV for SLE is referencing to the EULAR/ERA-EDTA for guidance on LN treatment (5). The 

overall aim of the treatment is CR by maintaining kidney function, minimizing symptoms and prevent flares. The treatment 

regimen depends on the classification of LN, which follows international criteria from the International Society of 

Nephrology and the Renal Pathology Society (ISN/RPS) (2003) (63) 

Initial treatment: 

Class I, II: There is usually no indication for treatment for LN class I and class II as they rarely cause loss of kidney function. 

However, following continuous albuminuria > 0,8g/day during renin-angiotensin system blockage, short treatment with 

low-dose prednisolone (0.25-0.5 mg/kg/day) is considered. AZA is a possible alternative and can be supplemented in cases 

where the prednisolone regiment does not fit the patient. 

Class III, IV: Cyclophosphamide-based or MMF-based regiments combined with adjuvant steroid treatment are considered 

the primary treatment of class III and IV LN patients with acute lesions and thrombotic microangiopathy and/or vasculitis.  

• Starting dose of MMF is e.g., 2g/day (spanning 2-3 doses) which can be increased over 14 days to 3g/day (if 

tolerated).  

• Cyclophosphamide is given as 500 mg IV every 14th day until a cumulative dose of 3 g (6 doses) is achieved during 

a 3-month period (Euro-lupus regiment). 

• If signs of severe kidney affection are present, an increased IV dose of cyclophosphamide can be given (0.75-1.0 

g/month for six months (NIH-regiment)). 

Treatment with steroids is similar for the two regiments. IV infusion of methylprednisolone 500 mg is given for 3 days 

followed by oral prednisolone tablets (0.5 mg/kg/day). Clinicians intend to taper prednisolone administration to ≤10 mg by 

the 4th to 6th month. In case of a severe disease state, administration can start with a prednisolone dose of 0.7-1 g/kg/day. 

If remission is not achieved by MMF and steroid (MMF + steroid) treatment clinicians can choose to switch to 

cyclophosphamide + steroid administration. Plasmaphereses can be considered in case of the presence of thrombotic 

microangiopathy together with rapid loss of kidney function. 

Class V: Class V treatment is primarily treated as the class III and class IV MMF+ steroid treatment regimen. In case of low 

efficacy with MMF+steroid treatment supplementing with calcineurin-inhibitor (most commonly tacrolimus) is possible. 

Subsequent treatment: 

When remission is achieved, MMF (e.g., 1-2g/d) administration is continued for a minimum of three years (alternatively 

AZA (1-2mg/kg/day)). Usually, patients experience the continued need for immunosuppression for several years with 

increased and decreased dosage according to their clinical progress. Clinicians will typically aim to reduce the prednisolone 

dose first. Some patients will relapse upon prednisolone reduction. As such, some patients will need continuous 

administration with prednisolone (e.g., 5-7.5mg/day) for 2-3 years. 

Refractory disease: 

Relapse after complete remission is primarily treated as initially. In case of relapse after partial remission, another regiment 

or increase in dosage is considered. Tacrolimus (0.06-0.1 mg/kg/day, S-tacrolimus level 5-7 ng/l) can be considered if 

remission has not been achieved by either of the initial treatment regimens (usually as MMF+steroid adjuvant). Adjuvant 

Rituximab administration is considered as well. 
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Adjuvant treatment: 

Antimalaria treatment (Hydroxychloroquine 200-400 mg) is considered a standard treatment for all patients. Dosage is 

suggested to be reduced to half when eGFR levels are <30 ml/min. 

Acetylsalicylic acid is recommended for all patients with anti-phospholipid antibodies. After thromboembolic events, 

anticoagulation therapy is recommended. Cholesterol-lowering drugs are recommended if S-LDL-cholesterol >2.6/l. 

Possible treatment options 

Current therapies for LN are non-specific and inhibit broad inflammatory pathways. As such, due to the limited targeted 

treatment options, several novel treatment options are emerging. 

The only targeted therapy for SLE/LN is belimumab (Benlysta), a monoclonal antibody targeting soluble human B 

Lymphocyte Stimulator protein. Belimumab blocks the binding of soluble BLyS, a B cell survival factor, to its receptors on B 

cells and inhibits B cell survival and differentiation into immunoglobulin-producing plasma cells. Belimumab is authorised 

in the EU since July 2011 (first published EPAR – 2012) as add-on therapy in adult patients with active, autoantibody-positive 

SLE with a high degree of disease activity (e.g., positive anti-dsDNA and low complement) despite standard therapy. 

Benlysta has recently been indicated in combination with background immunosuppressive therapies for the treatment of 

adult patients with active LN. Anifrolumab (first published EPAR – 2022) is a human IgG1κ monoclonal antibody directed 

against subunit 1 of the type I interferon receptor. Anifrolumab inhibits the binding of type I interferon to IFNAR1 blocking 

the biological activity of type I IFNs. The constant domain of the IgG heavy chain on anifrolumab was intentionally modified 

to eliminate FcγRI, FcγRIIA and FcγRIIB, FcγRIIIA and C1q binding. These mutations also eliminate the potential for antibody-

dependent cell cytotoxicity and complement-dependent cytotoxicity. The EMA has considered that Anifrolumab can be 

used as an add-on for the treatment of patients with SLE. However, it is not approved for the treatment of active LN. 

Belimumab was included as a comparator based on its EMA authorisation, and seldom use in Denmark, making it a potential 

future comparator in the Danish clinical setting. 

2023 update 

January 2023 the Danish Society of Rheumatology (7) published an update to the Danish national treatment guidelines for 

the treatment of SLE (64). A specific LN treatment guideline was not developed. However, voclosporin was acknowledged 

as an available treatment of glomerulonephritis (64). 

In addition, voclosporin for the treatment of adult patients with active SLE class III, IV, or V nephritis (including mixed 

classes III/V and IV/V), in combination with MMF was included in the high-cost coverage as of February 2023 by TLV (13). 

5.2.2 Choice of comparator(s)  

Voclosporin is anticipated to be used in accordance with its marketing authorisation; in combination with background 

immunosuppressive therapies (SoC – MMF + low dose steroid regimen (IV methylprednisolone followed by oral 

prednisolone ) for the treatment of adult patients with active class III, IV or V (including mixed class III/V and IV/V) LN. 

Accordingly, matching placebo administrated with SoC (MMF + low dose steroid regiment (IV methylprednisolone followed 

by oral prednisolone)) is chosen as the comparator in the AURORA and subsequent continuation study AURORA 2 to 

demonstrate the efficacy and safety of voclosporin. 

The basis treatment regimen in Danish clinical practice for patients with active LN class III, IV and V are MMF alongside with 

prednisolone (MMF + steroids). Patients receive a starting dose of 2g/day MMF which can be increased over 14 days to 

3g/day (if tolerated). In addition, patients receive IV infusion of 500 mg methylprednisolone for 3 days followed by an oral 

prednisolone tablet (0.5 mg/kg/day). Clinicians intend to taper prednisolone administration to ≤10 mg by the 4th to 6th 

month. In the pivotal phase 3 study (AURORA 1) and follow-on phase 3 long-term continuation study (AURORA 2), subjects 
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changes in gene expression that lead to multiple downstream effects over hours to 

days.  

Glucocorticoids inhibit neutrophil apoptosis and migration; they inhibit 

phospholipase A2, which decreases the formation of arachidonic acid derivatives; 

they inhibit NF-Kappa B and other inflammatory transcription factors; they promote 

anti-inflammatory genes like interleukin-10. Lower doses of corticosteroids provide 

an anti-inflammatory effect, while higher doses are immunosuppressive. High doses 

of glucocorticoids for an extended period bind to the mineralocorticoid receptor, 

raising sodium levels and decreasing potassium levels. (65) 

Pharmaceutical form/Method of 

administration 

Mycophenolate mofetil: Tablet for oral administration 

Methylprednisolone: Powder for concentrate for solution for infusion. 

Prednisolone: Tablet for oral administration 

Posology/Dosing Starting dose of MMF is e.g., 2g/day (spanning 2-3 doses) which is increased over 

14 days to 3g/day (if tolerated).  

IV infusion of methylprednisolone 500 mg is given for 3 days together with an oral 

prednisolone tablet (0.5 mg/kg/day). Clinicians intend to taper prednisolone 

administration to ≤10 mg by the 4th to 6th month. In case of a severe disease state, 

administration can start with prednisolone dose of 0.7-1 g/kg/day (8). 

Should the pharmaceutical be administered 

with other medicines? 

No 

Treatment duration/criteria for the end of 

treatment 

Duration of treatment (8): 

Induction: 

MMF is administered for 3-6 months together with 3 days of treatment with IV 

methylprednisolone followed by oral prednisolone 0.5 mg/kg/d.  

Post-remission: 

MMF is administered (e.g., 1-2 g/day) for a minimum of 3 years. Alternatively, 

azathioprine (1-2 mg/kg/day) can be administered instead. Tapering of oral 

prednisolone starts from week 4. In case of flares when prednisolone is tapered 

some patients will continue with prednisolone 5-7.5 mg/d for 2-3 years 

Criteria for end of treatment 

Discontinuation by physician’s choice based on patient’s health condition and 

course of the disease 

Necessary monitoring, both during 

administration and during the treatment 

period 

Monitoring every 2-4 weeks during the first 2-4 months depending on the response 

of treatment. Lifelong monitoring every 3-6 months will almost always be 

necessary. (8). 

Renal function should be monitored every 14th day during the first month of 

treatment and subsequently every 1-3 months after 3 months of treatment. (8). 

Need for diagnostics or other tests (i.e., 

companion diagnostics) 
• Complete blood count (including serum albumin, eGFR) 

• Kidney biopsy 

• Urinalysis (includes GFR, serum albumin, proteinuria, and urinary 

sediment) 

• Anti-dsDNA and C3, C4 level monitoring for the confirmation of the 

SLE diagnosis 

These tests are usually required for all patients with LN and are not specific to 

treatment with MMF alone (9) 

Packaging Mycophenolate mofetil:  

150 tablets of 500mg (per pack) 

Methylprednisolone:  

1 vial of 500mg  

Prednisolone: 

100 tablets of 25 mg (per pack) 

100 tablets of 5 mg (per pack) 

 Abbreviations: DNA = deoxyribonucleic acid; eGFR = estimated glomerular filtration rate; GFR = glomerular filtration rate; GTP = guanosine triphosphate; 
IMP = inosine monophosphate; IMPDH = inosine 5’-monophosphate dehydrogenase enzyme; LN = lupus nephritis; MMF = mycophenolate mofetil; MPA 
= mycophenolic acid; NF = nuclear factor; RNA = ribonucleic acid; SLE = systemic lupus erythematosus 
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prior history of an acute infusion reaction, monitor vitals every 10 minutes 

for 30 minutes and for 30 minutes after infusion. 

Need for diagnostics or other tests (i.e., companion 

diagnostics) 
• Complete blood count 

• Kidney biopsy 

• Urinalysis (includes eGFR, serum albumin, proteinuria, and urinary 
sediment) 

• Anti-dsDNA and C3, C4 level monitoring for the confirmation of 
SLE diagnosis 

These tests are usually required for all patients with LN. 

Packaging Belimumab 200 mg solution for injection in pre-filled pen. 

Belimumab 200 mg solution for injection in pre-filled syringe. 

Abbreviations: anti-dsDNA = anti-double-stranded deoxyribonucleic acid; eGFR = estimated glomerular filtration rate; LN = lupus nephritis; SLE = systemic 
lupus erythematosus 
Source: (67) 

5.3 The intervention 

Voclosporin is a novel orally administered next-generation CNI immunosuppressant with a dual mechanism of action which 

reduces proinflammatory T-cell mediated immune responses linked to kidney inflammation (1) and protects renal 

podocytes from damage (Figure 1) (14). Specifically, voclosporin binds to calcineurin and blocks calcineurin-mediated 

activation of NFAT, a transcription factor which drives T-cell immune response (1, 68-71). CNI immunosuppressive activity 

results in inhibition of lymphocyte proliferation, T-cell cytokine production, and expression of T-cell activation surface 

antigens (1). In addition, studies in animal models indicate that voclosporin stabilises actin cytoskeleton and stress fibres in 

renal podocytes, leading to increased podocyte integrity in glomeruli (1). Podocytes are specialised epithelial cells that are 

a key component of the glomerular filtration barrier, and their cytoskeletal integrity is critical to ensure healthy kidney 

function (69-72).  

Voclosporin is structurally similar to cyclosporin A but incorporates a modification to a functional group on amino acid-1 of 

the molecule (73). This modification changes both how voclosporin binds to calcineurin and its metabolic profile, leading 

to a four-fold increase in immunosuppressive potency compared to cyclosporin A and fewer CNI-associated side effects due 

to the rapid elimination of voclosporin metabolites (73). In addition, the combination of increased potency and decreased 

metabolite exposure gives voclosporin a more predictable pharmacokinetic and pharmacodynamic profile compared to 

currently used CNIs, eliminating the need for intensive therapeutic monitoring (73-76). A summary of the technology being 

appraised, voclosporin, is provided in Table 9. 

 

Figure 1: Voclosporin mechanism of action 

  
Abbreviations: APC = antigen-presenting cell; IL = interleukin; INF = interferon; TNF = tumour necrosis factor 
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It is recommended that patients requiring a reduction in dose are reassessed for eGFR recovery within 2 
weeks. For patients that had a decrease in dose due to eGFR reduction, increase the dose by 7.9 mg twice 
daily for each eGFR measurement ≥ 80% of baseline should be considered. The starting dose should not be 
exceeded. 

Abbreviations: eGFR = estimated glomerular filtration rate; MMF = mycophenolate mofetil 
Source: (1) 

The introduction of the voclosporin will allow a further treatment option for patients with LN, whether that be to be used 

first line or later when current treatment has failed. 

6. Literature search and identification of efficacy and safety studies 

6.1 Identification and selection of relevant studies 

6.1.1 Global SLR 

A full overview of the SLR methods undertaken for this submission is provided in Appendix A Literature search for efficacy 

and safety of intervention and comparator(s). As per Danish Medicines Council (DMC) guidelines, each SLR was conducted 

in accordance with the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines (78) and 

the Cochrane Handbook for Systematic Reviews of Interventions.  Systematic searches were conducted on 1st June 2021 

(Parent SLR), and later repeated on 24 January 2022 (SLR update) to identify RCTs that evaluated the efficacy and safety of 

active treatments in patients with active LN. 

Parent SLR 

Database searches were conducted on June 1, 2021. A total of 3279 publications were identified from the databases. After 

the removal of duplicates, the titles and abstracts of 2935 publications were screened for eligibility. After 2539 publications 

were excluded based on title and abstract screening, 396 full-text publications were assessed for eligibility based on pre-

specified criteria (Table 96: PICOS inclusion/Exclusion Criteria). A total of 238 publications were excluded after the full-text 

screening. Reasons for exclusion were due to the ineligibility of population (n=38), intervention (n=7), comparators (n=2), 

outcomes (n=11), study designs (n=149), duplicates (n=27) and non-English (n=4).  A total of 107 clinical trials without 

results were included but not extracted therefore not a part of the final synthesis. Hand searches of 62 conference abstracts 

yielded one publication(79) for data synthesis which linked to primary publication (80). Overall, a total of 52 publications 

reporting on 41 unique trials were included in this SLR.  

SLR update 

Database searches were conducted on January 24, 2022. A total of 211 publications were identified from the databases. 

After 180 publications were excluded based on title and abstract screening, 31 full-text publications were assessed for 

eligibility based on pre-specified criteria (Table 96: PICOS inclusion/Exclusion Criteria). A total of 13 publications were 

excluded after full-text screening. Reasons for exclusion were due to the ineligibility of population (n=2) and duplicates 

(n=11). A total of 13 clinical trials without results were included but not extracted [RCTs without results/ RCT protocols (n 

= 7), Secondary analysis of RCT data (n = 4), Open-label extension studies (n = 2)] and were therefore not a part of the final 

synthesis. Zero conference abstracts were identified in the hand searches. Overall, a total of 5 publications were included 

in the first SLR update - two publications linked to two studies (AURORA and NOBILIY) from the parent SLR, with the 

remaining three publications representing three unique studies. A total of 57 publications reporting on 44 unique trials 

were identified from the databases. All the trials were prospective and randomised, either phase II, III or IV. The sample 

size of these trials ranged from 9 to 484. Most were open-label (n=22). Only 12 were double-blinded trials, and the rest 

(n=10) did not report this. Three trials had a cross-over study design (81-83). Trial location varied: there were 11 

multinational studies (82, 84-96); ten studies from China (97-107); six studies from the US (81, 108-112); two each from 

Thailand (113, 114), Hong Kong (115, 116), and Italy (117-119); and one each from India (120), Saudi Arabia (121), Czech 

Republic (Cyclofa-Lune) (92, 93), Netherlands (DUTCH LN) (122-124), Malaysia (125) and Egypt (126) and Bangladesh (127). 
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• Age 18 to 75 (or legal age of consent if 
>18 years) 

• Patient required high-dose 
corticosteroids and 
immunosuppressive therapy  

• Women of childbearing potential 
were not pregnant, and using 
effective contraception unless 
abstinent 

• Patients taking or requiring any medications prohibited in the 
study protocol 

• Hypersensitivity or contraindication to MMF, MPA, CsA, 
corticosteroids, or any components of these drug products 

• Had a current or medical history of: 

o Malignancy within 5 years of screening with exception of BCC 
and SCC treated by complete excision§ 

o Congenital or acquired immunodeficiency 

o Clinically significant drug or alcohol abuse within 2 years 
prior to screening 

o Lymphoproliferative disease or previous total lymphoid 
irradiation 

o Severe viral infection (e.g., cytomegalovirus, hepatitis B 
virus, hepatitis C virus) within 3 months of screening; or 
known human immunodeficiency virus infection 

o Active tuberculosis or known history of 
tuberculosis/evidence of old tuberculosis if not taking 
prophylaxis with isoniazid  

• Other known clinically significant active medical conditions° 

• Overlapping autoimmune conditions which may affect study 
assessments/ outcomes 

• Vaccines using live organisms, virus, or bacteria during screening 
or study treatment 

• Patients who were pregnant, breastfeeding or not using adequate 
contraceptive precautions if of childbearing potential 

• Participation in another clinical study within 4 weeks prior to 
screening and/or receipt of investigational drugs within 4 weeks 
or 5 half-lives prior to screening 

• Previous treatment with voclosporin in a clinical study 
Primary 
endpoint(s) 

Complete renal response at Week 52 as adjudicated by the Clinical Endpoints Committee 
Complete renal response based on the following parameters: 

• UPCR of ≤0.5 mg/mg, and 

• eGFR ≥60 mL/min/1.73 m2 or no confirmed decrease from baseline in eGFR of >20%, and 

• Received no rescue medication for LN, and 

• Did not receive more than 10 mg prednisone for ≥3 consecutive days or for ≥7 days in total during Weeks 
44-52, just prior to the renal response assessment. 

Secondary 
endpoint(s) 

Hierarchical Key Secondary Endpoints: 

• Time to UPCR of ≤0.5 mg/mg,  

• Partial renal response, defined as ≥50% reduction from baseline in UPCR, at Weeks 24 and 52 

• Time to 50% reduction in UPCR from baseline 

• Complete renal response at Week 24 (based on definition of primary endpoint) 
 
Other Secondary Endpoints: 

• Duration of UPCR ≤0.5 mg/mg 

• Proportion of subjects experiencing a confirmed >30% decrease from baseline in eGFR at each time point 

• Change from baseline in UPCR at each time point 

• Change from baseline in urine protein, serum creatinine and eGFR 

• Change from baseline in immunology parameters (C3, C4 and anti-dsDNA) at Weeks 24 and 52 

• Renal response with low-dose steroids (defined as renal response in the presence of corticosteroids of 
≤2.5 mg/day between Weeks 16 to 24 and Weeks 44 to 52) 

Baseline 
characteristics 

Baseline characteristics are presented in detail in Abbreviations: AE = adverse event; AESI = adverse events 
of special interest; CRR = complete renal response; CYC = cyclophosphamide; eGFR = estimated 
glomerular filtration rate; GCP = Good Clinical Practice; MMF = mycophenolate mofetil; ORR = ordinal 
renal response; PERR = primary efficacy renal response; PRR = partial renal response; SAE = serious 
adverse event; SLE = systemic lupus erythematosus; uPCR = urine protein creatinine ratio 

 
Appendix C Baseline characteristics of patients in studies used for the comparative analysis of efficacy and safety. 

Predefined 
subgroups 

Complete renal response at Week 52 by: 

• Age 

• Gender 
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(136). Smaller changes were seen in both arms for the non-health-related domains of the LupusPRO assessment. There was 

no significant difference in the degree of improvement between the two treatments. 

7.1.1.1.1.7 Subgroup analyses 

Methodology and statistical analysis 

The primary endpoint of CRR at Week 52 was analysed for the following pre-specified subgroups (136):  

• Age (≤30 vs >30 years) 

• Gender (male, female) 

• Race (White, Asian, other) 

• Biopsy class (class V, other) 

• Region (Asia-Pacific, Europe and South Africa, Latin America, North America) 

• Ethnicity (Hispanic or Latino and Non-Hispanic or non-Latino) 

• MMF use at screening (yes, no) 

• Maximum MMF dose (≤2 g vs >2 g) 

Prespecified covariate analyses were done using a logistic regression model. An interaction between the subgroup and 

treatment group was added to the model, and a p-value for the main effect of the covariate in question along with the p-

value for the interaction between treatment and covariate were reported (136): 

Results of subgroup analyses 

The treatment benefit of voclosporin was seen in all pre-specified subgroups (136) (Figure 5) . Although the study was not 

powered to detect a significant difference between the two treatments in the individual subgroups, statistically significant 

results were observed for many subgroups, confirming the positive effect of voclosporin in achieving renal response. Where 

the results were not statistically significant (White, pure Class V, Europe + South Africa, North America, no MMF at screening 

and maximum MMF dose >2 g), the odds ratios still favoured voclosporin over placebo (136).  

Figure 5 Aurora 1 - predefined subgroup forest plot 
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Adverse events of special interest 

The commonly known adverse effects of the CNIs ciclosporin and tacrolimus include kidney dysfunction, hypertension, 

electrolyte disturbances, tremor, and diabetes. Therefore, these events were of particular interest in this study (136). 

Hypertension occurred at a higher incidence in the voclosporin arm (20.2% vs 8.4% for placebo) (136). Consistent with the 

protocol guidance to maintain normal blood pressure through the use of antihypertensives, more patients in the 

voclosporin arm than the placebo arm were prescribed calcium channel blockers (33% vs 21%) and beta-blockers (18% vs 

11%) during the study; a similar proportion of patients in each arm (32% and 30%, respectively) were treated with diuretics. 

The majority of hypertension events were mild or moderate. Overall, there was no significant difference in mean blood 

pressure between the treatment groups. 

No voclosporin-treated patients recorded TEAEs of diabetes or hyperglycaemia (vs one of each event in the placebo arm) 

(14). A total of 18 (10%) patients in each treatment group had a confirmed eGFR decrease (prespecified as a > 30% decrease 

from baseline) at any time throughout the study. Only 2% of patients in each treatment group discontinued study drug due 

to eGFR decrease, which suggests that the eGFR decreases were largely reversible in both treatment groups (14). Incidence 

of investigator-reported serious renal dysfunction was low and similar between treatment groups (voclosporin, 3%; 

placebo, 2%). Mean systolic blood pressure increased by 3.9 mmHg in the voclosporin group at week 2 and returned to 

baseline levels by week 8. 

AURORA 1 safety conclusions 

Voclosporin was well tolerated in the AURORA 1 study with no new or unexpected safety signals observed (136). Three 

placebo patients died as a result of TEAEs. An additional two patients in the placebo group and one patient in the 

voclosporin group died due to AEs which started more than 30 days after the last dose of study drug. A similar proportion 

of patients in each arm experienced serious TEAEs (20.8% in the voclosporin arm and 21.3% in the placebo arm) or had 

their study treatment discontinued as a result of a TEAE (11.2% and 14.6%, respectively). 

The safety profile of voclosporin was comparable with that of the placebo on a background of MMF and low-dose steroids 

in this 52-week trial. The AEs observed in both treatment groups were as expected for the population and treatment 

regimen (14). 

7.1.1.2 AURORA 2 Phase 3 long-term continuation study 

AURORA 2 is a Phase 3, multicentre, double-blind, placebo-controlled, randomised, 24-month long-term continuation study 

to the AURORA 1 study. Patients who completed 52 weeks of study drug treatment in the AURORA 1 study and met 

eligibility criteria were allowed to continue long-term treatment as part of the AURORA 2 study. 

The primary objective of AURORA 2 was to assess the long-term safety and tolerability of voclosporin compared to placebo 

for up to an additional 24 months following completion of treatment in the AURORA 1 study in patients with LN. All patients 

will continue to receive background therapy of MMF and oral corticosteroids, if applicable, starting at the same dose as at 

the end of the AURORA 1 study. The secondary objective was to assess the long-term efficacy of voclosporin compared to 

placebo for up to an additional 24 months following completion of treatment in the AURORA 1 study in patients with LN. 

Figure 6: Trial design - AURORA 2 
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between the arms remained through to Month 27, after which the mean eGFR value increased slightly in the voclosporin 

arm and started to decline in the placebo arm (15). 
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Dermatitis 4 (3.4) 4 0 0 

Renal and urinary disorders 
Lupus nephritis 
Proteinuria 
Renal impairment 

21 (18.1) 
10 (8.6) 
4 (3.4) 
4 (3.4) 

25 
11 
6 
4 

10 (10.0) 
4 (4.0) 
1 (1.0) 
2 (2.0) 

14 
4 
2 
2 

Blood and lymphatic system disorders 
Anaemia 
Neutropenia 

16 (13.8) 
7 (6.0) 
6 (5.2) 

23 
7 
8 

9 (9.0) 
0 

5 (5.0) 

14 
0 
5 

Injury, poisoning and procedural complications 
Ligament sprain 
Tooth fracture 

15 (12.9) 
4 (3.4) 
4 (3.4) 

21 
5 
4 

9 (9.0) 
1 (1.0) 

0 

11 
2 
0 

General disorders and administration site 
Oedema peripheral 

14 (12.1) 
4 (3.4) 

22 
4 

13 
8 (8.0) 

15 
9 

Nervous system disorders 
Headache 

14 (12.1) 
8 (6.9) 

22 
12 

8 (8.0) 
5 (5.0) 

10 
6 

Metabolism and nutrition disorders 12 (10.3) 16 8 (8.0) 9 

Vascular disorders 
Hypertension 

10 (8.6) 
10 (8.6) 

11 
10 

13 (13.0) 
7 (7.0) 

13 
7 

Respiratory, thoracic and mediastinal disorders 
Cough 

9 (7.8) 
3 (2.6) 

13 
3 

6 (6.0) 
4 (4.0) 

10 
5 

Eye disorders 
Dry eye 

9 (7.8) 
4 (3.4) 

12 
4 

6 (6.0) 
1 (1.0) 

8 
1 

Psychiatric disorders 5 (4.3) 6 4 (4.0) 6 

Reproductive system and breast disorders 5 (4.3) 6 3 (3.0) 3 

Cardiac disorders 4 (3.4) 7 3 (3.0) 3 

Hepatobiliary disorders 4 (3.4) 5 2 (2.0) 2 

Abbreviations: TEAE = treatment-emergent adverse event 
Source: AURORA 2 CSR (15)
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hypertension events were mild or moderate – only one case of severe hypertension was reported in a placebo-treated 

patient (15). 

Various renal disorders were reported during AURORA 2, consistently more frequently in the voclosporin arm compared 

with the placebo arm. LN was reported in 8.6% vs. 4.0% (voclosporin vs. placebo, respectively); proteinuria was reported 

in 3.4% vs. 1.0% (voclosporin vs. placebo, respectively); and renal impairments were reported in 3.4% and 2.0% of 

voclosporin- and placebo-treated patients, respectively (15). No electrolyte imbalances, tremors or diabetes were 

reported in AURORA 2 (15). 

AURORA 2 safety conclusions 

Across three years of follow-up, the addition of voclosporin to MMF and low-dose corticosteroids demonstrated 

acceptable safety and tolerability with sustained efficacy. The resulting risk/benefit profile is favourable for patients 

with LN (15). The profile of AEs reported in AURORA 2 was consistent with AURORA 1; however, incidence reduced with 

each year of continued treatment with voclosporin, further demonstrating tolerability in this population (15). In contrast 

to known safety risks with other CNIs, there was no evidence suggestive of renal toxicity, neurotoxicity or malignancy 

with long-term treatment with voclosporin (15). 

7.1.1.3 AURA-LV Phase 2 study 

AURA-LV is a Phase 2, multicentre, double-blind, placebo-controlled, randomised trial of 2 doses of voclosporin vs. 

placebo added to MMF and rapidly tapered low-dose oral corticosteroids for the treatment of patients with active LN 

(73). The primary objective of AURA-LV was to evaluate whether voclosporin added to background therapy was more 

effective in inducing CRR at 24 weeks compared to background therapy alone in patients with active LN. Secondary 

objectives were to evaluate the efficacy, safety, and tolerability of voclosporin compared with placebo after 48 weeks 

of treatment. An overview of the AURA-LV trial design is presented in Figure 7  accompanied by a summary of the 

methodology in the appendix in Table 106. 

Figure 7: AURA-LV - Trial Design (AUR-VCS-2012-01; NCT02141672) 

 

Note: *Oral corticosteroids were tapered per protocol. 
Abbreviations: BID = twice daily; MMF = mycophenolate mofetil 
Source: Rovin et al., 2019 (73) 
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7.1.1.3.1 Efficacy and safety 

7.1.1.3.1.1 Complete Renal Response at Week 24 (primary endpoint) 

At Week 24, CRR was achieved by a higher proportion of patients in both the low-dose (32.6%) and high-dose (27.3%) 

voclosporin groups compared to the placebo group (19.3%). CRR at Week 24 was significantly improved in patients 

treated with low-dose voclosporin compared to patients in the placebo group (OR=2.03; (95% CI: 1.01, 4.05); p=0.045) 

(73).  

7.1.1.3.1.2 Complete Renal Response at Week 48 (secondary endpoint) 

At Week 48, CRR was achieved by a higher proportion of patients in both the low-dose (49.4%) and high-dose (39.8%) 

voclosporin groups compared to the placebo group (23.9%), with an increased separation between the treatment and 

control arms compared to Week 24. CRR was increased in both the voclosporin groups compared to the placebo: i.e., 

patients treated with low-dose voclosporin had triple the odds of achieving CRR at Week 48 compared to patients in 

the placebo group (OR=3.21; (95% CI: 1.68, 6.13); p<0.001), and patients treated with high-dose voclosporin had double 

the odds of achieving CRR compared to patients in the placebo group (OR=2.10; (95% CI: 1.09, 4.02); p=0.026) (73). 

7.1.1.3.1.3 Partial renal response at Week 24 and Week 48 (secondary endpoint) 

At Week 24, PRR was achieved by a higher proportion of patients in both the low-dose (69.7%) and high-dose (65.9%) 

voclosporin groups compared to the placebo group (49.4%) (139). Low-dose or high-dose voclosporin had double the 

odds of achieving PRR at Week 24 compared to patients in the placebo group (OR 2.33; p=0.007 and OR=2.03; p=0.024, 

respectively). Results were similar at Week 48, with even higher odds demonstrated for the high-dose voclosporin group 

vs. placebo (OR 2.68; p=0.002) (139). 

7.1.1.3.1.4 Time to Complete Renal Response (secondary endpoint) 

CRR occurred statistically significantly earlier in patients treated with either low-dose or high-dose voclosporin 

compared to placebo (HR 2.26 and 2.25, respectively). The median time to CRR was 19.7 weeks in the low-dose 

voclosporin group and 23.4 weeks in the high-dose voclosporin group. Median time to CRR could not be determined for 

the placebo group (Figure 8)  (139). 

Figure 8: AURA-LV - Analysis of Time to CRR 

 

Abbreviations: BID = twice daily 
Source: Otsuka 2018 (139) 
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8. Health economic analysis 

A cost-utility analysis was utilised per the DMC guidelines (140) as the intervention is expected to impact the HRQoL 

and survival of LN patients. The analysis was based on a cohort Markov state transition model. 

8.1 Model 

8.1.1 Model structure 

The clinical pathway depicted in section 5 has been translated into a cohort Markov state transition model with nine 

health states. In the absence of any published DMC or NICE technology appraisals for the treatment of patients with LN, 

the cost-utility model structure was based on previously published models identified by SLR and targeted literature 

review outlined in 8.1.1.1, data availability from the AURORA 1 and AURORA 2 trials, and the known clinical pathway of 

patients with LN supported by KOL expert feedback. Figure 12 illustrates the model structure. The model is a cohort 

state transition model with nine health states, encompassing the LN-related stages of CKD (CKD1–4), ESRD (CKD 5), and 

death (the absorbing health state):  

• Complete Response with CKD stages 1-3a (CR CKD 1-3a) 

• Partial Response with CKD stages 1-3a (PR CKD 1-3a) 

• Active Disease with CKD stages 1-3a (AD CKD 1-3a) 

• Complete Response with CKD stages 3b-4 (CR CKD 3b-4) 

• Partial Response with CKD stages 3b-4 (PR CKD 3b-4) 

• Active Disease with CKD stages 3b-4 (AD CKD 3b-4) 

• CKD stage 5, dialysis (dialysis) 

• CKD stage 5, after kidney transplant (transplant) 

• Death (absorbing health state)  

Figure 12: Model schematic for the Markov model 

 

Note: Dashed lines indicate the health states not used in the model due to lack of data. However, the transition to these states can be applied in the 
model. Transition to the all-cause death state can occur in all health states. 
Abbreviations: CKD = chronic kidney disease; LN = lupus nephritis 

All patients enter the model in the AD CKD 1-3a health state. From the AD CKD 1-3a health state patients can either: 

i) die 

ii) have a complete response and transition to CR CKD 1-3a,  

iii) have a PR and transition to PR CKD 1-3a,  

iv) remain in AD CKD 1-3a  

v) have worsening eGFR and transition to AD CKD 3b-4.  
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As stated previously eGFR levels are sensitive to multiple factors. Therefore, when using the patient-level data from the 

AURORA trials it was necessary to take into account only the consistent and confirmed eGFR changes over time as a 

proxy for changes to CR to treatment.  

The treatment pathway is defined by CKD stage. When patients begin receiving treatment, the model assumes that they 

have most of their kidney function remaining, i.e., CKD stage 1-3a, but are in an active disease state (all patients enter 

the model in this state). Over time, they will either have a response, and go to one of the two response health states 

for CKD stages 1-3a, or they will remain in active disease, with kidney function worsening. This will result in patients 

transitioning to the later advanced CKD stage 3b-4. Due to lack of data, In the base case, patients can only transition to 

CKD stage 5 from AD CKD 3b-4. Once in CKD stage 5, also known as ESRD, patients begin dialysis and await kidney 

transplantation. Due to limited follow-up in the latest AURORA 2 data cut, it was not possible to estimate transition 

probabilities for LN patients with more advanced CKD beyond CKD stages 1-3a. Therefore, literature sources and KOL 

feedback were used for the transitions between AD CKD 1-3a and AD CKD 3b-4, and all transitions in CKD 3b-4 and CKD 

stage 5. 

8.1.1.1 Development of the economic health economic model 

There are currently not any published DMC or NICE technology appraisals for the treatment of patients with LN, and 

instead published literature was used for model structure inspiration. The model structure was based on previous LN 

models, with consideration of the limitations of previous cost-effectiveness models in LN, the treatment pathway of 

patients with LN, data available from the AURORA 1 and 2 trials, and KOL expert feedback (141). The model structure 

was validated by Danish KOLs (142). An SLR and a targeted literature review to identify economic evaluations of 

voclosporin and other comparators for the treatment of adult patients with LN. The SLR identified four published cost-

effectiveness models (143-146) for LN, which were supplemented by an additional cost-effectiveness model (147) 

identified within targeted literature searches. An overview of the five cost-effectiveness models is provided in the 

appendix in Table 103. Further details of the economic SLR, targeted searches, and identified economic evaluations are 

detailed in Appendix H – Literature search for HRQoL data.  

Markov and mixed decision tree-Markov models were most commonly employed over a lifetime horizon, with largely 

consistent health states that included AD, CR, PR, ESRD, kidney transplant, post-kidney transplant and death. Response 

definitions varied, with one model using eGFR to determine response, and all other models included at least serum 

creatine levels and UPCR (21, 143-145, 147). Prior models did not model LN through LN class progression for two key 

reasons. First, data on progression is limited due to biopsies not being repeated to confirm LN class. Second, the natural 

history of LN is not ‘sequential’ through the LN classes; specifically, LN class 5 patients have different pathophysiology 

to class 3/4 LN (21). A number of costing models did focus on modelling the LN patient using eGFR levels only as opposed 

to combined UPCR and eGFR levels as only registry eGFR data were available to estimate these costs over time. 

However, eGFR levels can vary over time for multiple reasons which may or may not be related to CR to treatment. 

Based on clinical guidelines CR is confirmed using multiple biomarkers such as kidney function (confirmed eGFR 

measures), proteinuria and UPCR level; as was the case in the AURORA trial. 

A lifetime horizon was the commonly assumed time horizon. The models commonly adopted an initial six-month cycle 

followed by a long-term one-year cycle length. Treatment stages such as induction, maintenance and post-maintenance 

were often modelled; although the time a patient spent on treatment within each of these stages varied. All models 

included health state-specific utilities, while some models included utility increments or decrements to account for 

differences between treatments. 

These LN model structures were discussed with external KOLs(141), who concluded that the health states (AD, CR, PR, 

ESRD and Death) included in previous economic models were relevant for modelling LN; with CR and PR response 

definitions from the AURORA trial considered suitable for assessing response over time in the model. However, a key 

limitation of previous economic models for LN is that they did not fully capture the LN disease pathway. Specifically, the 

cumulative impact of renal flares over time was not captured by modelling LN progression through the advanced CKD 
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Adverse 
events 

It is assumed that only grade III/IV TEAEs identified in 

≥1% of patients in the AURORA 1 are associated with 

disutility and costs 

Grade III/IV TEAE frequencies were collected from 

AURORA 1 for both VCS + MMF and MMF alone. For all 

other comparators, Grade III/IV TEAE frequencies were 

sourced from the literature identified by the clinical SLR. 

 It is assumed that in the absence of Grade III/IV TEAE 

data for comparators, they either have the same grade 

III/IV incidence as the AURORA 1 MMF (when the 

treatment regimen includes MMF) or they have no 

incidence of Grade III/IV TEAEs 

Conservative assumption is applied to reflect the 

likelihood of Grade III/IV TEAEs expected in all MMF-

containing comparator treatment regimens, or exclude 

consideration for Grade III/IV TEAEs entirely for 

comparator regimens that do not contain MMF. 

Morality rates 
AD CKD 1-3a 

Set to 0.3458% In absence of LN-related CKD-specific data, the average 

6-month mortality rate reported in AURORA 1 and 

AURORA 2 for the MMF arm (6 deaths recorded over 

347 periods of 6 months - 6/347 = 1.73%) was presented 

for the Danish KOLs. However, the Danish KOLs 

indicated that this rate was too high by a factor ~5, and 

hence we have scaled this 1.2/347 = 0.3458%.  

Abbreviations: AD = Active Disease; CKD = chronic kidney disease; eGFR = estimated glomerular filtration rate; EULAR/ERA-EDTA = Joint European 
League Against Rheumatism and European Renal Association–European Dialysis and Transplant Association; KOLs = key opinion leaders; LN = lupus 
nephritis; MMF = mycophenolate mofetil; SLR = systematic literature review; TAC = tacrolimus; TEAEs = treatment-emergent adverse event; TTD = 
time to treatment discontinuation; VCS = voclosporin 

8.1.8 Model outcomes 

The analyses allow benefits to be measured in terms of life-years (LYs) and QALYs. Base case results were generated 

using QALYs as the measure of benefit and the primary outcome was the incremental cost per QALY (ICER). 

8.1.9 Limitations of the model 

Data supporting the efficacy and safety of voclosporin is provided by a Phase 3 trial (AURORA 1), a Phase 3 extension 

trial (AURORA 2), and a Phase 2 trial (AURA-LV). Therefore, there is sufficient quality of evidence to support the use of 

voclosporin in patients with LN.  

However, certain aspects of LN introduce some uncertainties to the economic analysis. Firstly, the rarity of the disease 

means that there is generally limited published clinical, humanistic, and economic data available for LN and/or SLE. 

Therefore, there is some uncertainty in terms of long-term transitions to advanced CKD stages. Secondly, the chronic, 

progressive nature of the disease means that patients typically remain on treatment for a number of years and there is 

some variation in clinical practice in terms of treatment duration on a treatment-by-treatment basis. Thirdly, there is 

currently limited knowledge of treatment waning effects in the field of LN.  

For the above reasons, substantial KOL expert advice has been sought to inform the cost-effectiveness model presented 

in this submission, including the population of any key assumptions. 

The model may also include some limitations in terms of calculations of QALY, as additional benefits in introducing 

voclosporin as a treatment option for patients with active LN may not have been captured in the QALY calculation: 

• Voclosporin’s novel molecular structure and mechanism of action eliminate the need for regular 

therapeutic drug monitoring required with currently available CNIs (14). Voclosporin, therefore, has the 

potential to alleviate the monitoring burden on patients and healthcare professionals. 

• Voclosporin is administered orally, whereas some other treatment options for LN (e.g., rituximab) are 

administered intravenously. There may be potential benefits associated with oral therapy vs therapy 

delivered intravenously, including a reduced need for hospital visits, which may not be fully captured by 

the current model.  
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stages ≥3b, due to a lack of Danish-specific data, UK data were used. The final approach taken for the response-based 

health states included in the cost-effectiveness model is based on data collected in AURORA 2, with patients matched 

to their AURORA 1 data to inform the CKD 1-3a health state, and thus the Month 36 utilities from AURORA 2 are used 

in the base case, which corresponds to a CR, PR and AD utility of 0.83, 0.80 and 0.71, respectively. Literature-derived 

utilities (164-166) were used for scenario analysis; however, for the scenario analysis, it was necessary to apply utility 

decrements to the PR and AD health states from Mohara et al., 2014 (145) (data from Thailand), which may not be 

relevant to the Danish population.  

It is then assumed that the decrement observed in Jesky et al., 2016 (153) between CKD 1-3a and CKD 3b-4 can be 

applied to the CKD 1-3a CR, PR, and AD utilities. The only other option for these health states was the Japanese study 

by Tajima et al., 2010 (167). The decrements from Jesky et al., 2016 (153) and Tajima et al., 2010 (167) are very similar, 

and due to the population differences between Denmark and Japan, the Tajima et al., 2010 (167) data was not used for 

scenario analysis.  The literature was used to inform the utility of the two CKD 5 health states due to an absence of LN-

specific values. For the two CKD 5 health states (dialysis and transplanted), Lee et al., 2005 (169) was chosen over 

Sennfalt et al., 2002 (168) and Jesky et al., 2016 (153), as the Welsh population of Lee et al., 2005 (169) would match 

the UK data used for CKD 3b-4 health states better than the Swedish data from Sennfalt et al., 2002 (168), however, it 

was not possible to apply the data from Jesky et al., 2016 (153) to the CKD 5 health states, as this study did not include 

specific utilities for dialysis and transplanted patients, respectively. Death has been assumed to have a utility of zero. 

All utility options were presented in Table 60. Only relevant utility estimates were included in the scenario analyses. A 

summary of the utility values used in the cost-effectiveness model and the relevant scenarios are presented in Table 62.  

Utility values of the model health states are adjusted to account for the natural decrease in QoL associated with age. 

Adjusting utilities for age can prevent the overestimation of benefits associated with treatment that can occur if 

otherwise a baseline of perfect health is assumed. The data published by Wittrup-Jensen et al., 2009 (183, 184), is used 

in the model to provide general Danish population utility estimates, as presented in Table 63. The model also allows the 

use of the age-specific utility values collected in a pooled analysis of four consecutive health surveys conducted in the 

English general population by Ara and Brazier, 2011 (185). 

In the absence of available data for the individual health states, the reference age for each health state is assumed the 

same as the age of participants from the AURORA trials with a starting age of 33.2 years. 
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In AURORA 1, voclosporin + MMF demonstrated significantly higher CRR compared with placebo + MMF at Week 52 

(primary endpoint: 40.8% vs. 22.5%; OR 2.65; p<0.0001) and Week 24 (secondary endpoint: 32.4% vs 19.7%; OR 2.23; 

p=0.002) (192); as well as significant improvements in PRR, median time to UPCR ≤ 0.5 mg/mg and median time to 50% 

reduction in UPCR (secondary endpoints) (192). Rapid UPCR reduction is particularly important, as the level of proteinuria 

is a well-established prognostic factor for further kidney deterioration in the form of renal flares, ESRD, and also death in 

patients with LN (193). Long-term efficacy was also demonstrated in the Phase 3 follow-up study, AURORA 2, whereby 

voclosporin + MMF achieved significantly greater CRR and PRR (secondary endpoints) vs. placebo + MMF, despite the fact 

that AURORA 2 was not powered to detect superior efficacy for voclosporin (15). ITC results based on AURORA 1 and AURA-

LV data further confirmed voclosporin + MMF to be more effective at achieving CRR than belimumab+MMF/CYC. A tolerable 

safety profile for voclosporin has also been demonstrated across AURORA 1 and AURORA 2 over a three-year period, with 

similar TEAE incidence to placebo. Notably, there was no evidence of safety risks associated with voclosporin, such as 

diabetes, renal toxicity, neurotoxicity or malignancy (14, 15, 136). Furthermore, the efficacy of voclosporin was 

demonstrated without the need for high-dose corticosteroids, that are otherwise associated with side-effects and morbidity 

(14).  

A model was developed to assess the cost-effectiveness of voclosporin in combination with MMF as a treatment for adult 

patients with active class III, IV, or V (including mixed class III/V and IV/V) LN compared to MMF and belimumab+MMF/CYC. 

MMF is considered to be the most commonly used first-line initial treatment of LN in Danish clinical practice, while 

belimumab may be included in Danish clinical practice soon. Further treatments are also used in Danish practice with 

rituximab and tacrolimus often used in more severe patients and AZA typically limited to maintenance therapy; these have 

been applied as potential second-line treatments in the cost-effectiveness model. As of the date of submission, no other 

DMC submissions have been completed for the indication of LN. Therefore, a de novo model was developed based on 

insights collected from published cost-effectiveness models in LN and KOL expert feedback. In line with feedback from KOL 

experts, the model accounted for all stages of LN-related CKD over a lifetime horizon to account for differing costs, 

outcomes, and mortality associated with LN patients with CKD stages 1-3a, CKD stages 3b-4, and CKD stage 5 (i.e., ESRD). 

Health state transitions between AD, PR, and CR were informed by patient-level Phase 3 response data collected across 

AURORA 1 and AURORA 2 trials for voclosporin + MMF and MMF alone arms (sections 8.2.1 and 8.3), while all other 

comparators were informed by response outputs of an ITC. Health state occupancy was further informed by patient-level 

treatment discontinuation rates collected in the AURORA 1 and AURORA 2 trials for voclosporin + MMF and MMF regimens, 

although other comparator regimens were assumed to have no discontinuation due to a lack of available TTD data. 

In the absence of previous DMC applications for the indication of LN, it is important to note that this expert-informed 

economic evaluation of LN is both novel and innovative in its approach, and accounts for key limitations of other published 

LN models by considering both a patient’s response to LN treatment and the long-term ramifications of kidney deterioration 

by modelling progression through CKD. Data limitations are expected for a novel model framework. However, there is a 

strong rationale for the approach taken over other published cost-effectiveness models which do not accurately reflect 

patients’ transition through CKD health states. Other key strengths of the model include the fact that CKD 1-3a health state 

transition probabilities were directly informed by the patient-level response and TTD data collected across robust one-year 

Phase 3 (AURORA 1) and two-year Phase 3 extension (AURORA 2) studies which directly assessed voclosporin + MMF against 

the current standard of care LN treatment in Denmark, MMF. In the absence of other head-to-head data, all other 

comparator transition probabilities needed to be informed by ITC response data.  

LN-related CKD 1-3a utility values were also informed by data collected directly within AURORA 1 and AURORA 2 using the 

SF-36 patient questionnaire. Although neither AURORA 1 nor AURORA 2 included Denmark-based patients, the studies 

were conducted internationally across Europe, North America, Latin America, South Africa, and Asia. It is however 

noteworthy that the mapping algorithm used to generate utility values by conversion to EQ-5D scores is associated with an 

overprediction of severe health states (163, 194) and there is a risk that “active disease”, being the most severe health 

state, will have a slightly inflated average due to the most severe patients being overpredicted. However, the Rowen et al. 

2009 (163) study indicates that this bias is only present in health states with an average EQ-5D score below approximately 

0.5, which is not what is observed in the AURORA trials. 
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In accordance with the DMC guidelines, the evaluation was conducted from a Danish-restricted societal perspective, and 

can therefore be considered relevant to all patients with class III, IV, or V (including mixed class III/V and IV/V) in Denmark. 

The base-case economic analysis demonstrated voclosporin + MMF a discounted ICER of DKK 211,530 QALY vs. MMF (the 

current standard of care in the treatment of LN) and dominant result vs. belimumab. In conclusion, the clinical and economic 

evaluations presented within this submission demonstrate that voclosporin (in combination with background 

immunosuppressive therapies) offers both a clinically effective, and likely cost-effective treatment option for all patients 

with active class III, IV or V (including mixed class III/V and IV/V) LN. 
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Search strategy and number of results for conference search of European Renal Association - European Dialysis and 

Transplant Association (annual congress) for both parent SLR and SLR update are listed in Table 95. 
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• Complementary and alternative medicine 

Comparators Inclusion: Placebo or SOC or active comparator 

Exclusions: No comparator 

Outcomes Efficacy: 

• Renal response (or complete remission) 

• Partial renal response (or partial remission)  

• Time to and duration of renal response 

• Time to and duration of partial response 

• Time to and duration of UPCR of ≤0.7 mg/mg 

• Time to 50% reduction in UPCR 

• Occurrence of ESRD 

• ESRD-free survival 

• Serum creatinine, urine protein and eGFR  

• SELENA-SLEDAI 

Safety and treatment patterns:  

• Occurrence of severe adverse events (grade 3-4) 

• Adverse events that led to discontinuation of the study therapy 

• Treatment-related severe adverse events (grade 3-4) 

• Occurrence of renal failure, transplant, and dialysis 

• Mortality 

Exclusions: Reporting only outcomes that were not listed as inclusion criteria 

Study design Inclusion:  

• RCTs with results 

• RCTs without results3 

Exclusions: 

• Non-randomised studies, cohorts, and case series4 

• Narrative reviews 

• Systematic reviews and meta-analyses5 

• Preclinical studies 

• Prognostic studies 

• Case reports 

• Commentaries and letters  

• Consensus reports 

Language No restrictions 

Countries No restrictions 

Publication year No restrictions 

Abbreviations: ACE = angiotensin-converting enzyme; eGFR = estimated glomerular filtration rate; ESRD = end-stage renal disease; IV-G = diffuse global; 

IV-S = diffuse segmental; LN = lupus nephritis; RCT = randomised controlled trial; SELENA-SLEDAI = Safety of Estrogens in Lupus Erythematosus National 

Assessment - Systemic Lupus Erythematosus Disease Activity Index; SOC = standard of care; UPCR = urine protein creatinine ratio  

To identify relevant evidence published in peer-reviewed journals, the electronic databases presented in Table 97 were 

searched for both parent SLR and the SLR update. The searches in Embase and Medline were performed using ProQuest, a 

database tool which enables OPEN Health to search these databases simultaneously, automatically removing duplicates 

 

3 RCTs without results (e.g., ongoing trials) will be included but not extracted. An overview will be created to track new published results during updates 

of this review. 

4 During the review process, publications on large cohort studies and disease registries will be flagged and shared with Otsuka. 

5 Up to 5 systematic literature reviews/meta-analysis publications will be used for citation review. 
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Aranow, et al., Phase 2 trial of induction therapy with anticd20 (rituximab) followed by maintenance therapy 

with anti-BAFF (belimumab) in patients with active lupus nephritis, 2019 
Duplicate 

Arends, et al., Cyclophosphamide versus azathioprine/methylprednisolone: Long-term follow-up of the first 

dutch lupus nephritis study, 2011 
Study Design 

Arriens, et al., Aurora phase 3 study demonstrates voclosporin statistical superiority over standard of care in 

lupus nephritis (LN), 2020 
Duplicate 

Atsumi, et al., Voclosporin has demonstrated efficacy in Asian patients with lupus nephritis, 2020 Duplicate 

Austin Iii, et al., Randomized, controlled trial of prednisone, cyclophosphamide, and cyclosporine in lupus 

membranous nephropathy, 2009 
Population 

Baker, et al., Phase II, randomised, double-blind, multicentre study evaluating the safety and efficacy of 

filgotinib and lanraplenib in patients with lupus membranous nephropathy, 2020 
Intervention 

Balletta, et al., Ciclosporin plus steroids versus steroids alone in the treatment of lupus nephritis, 1992 Population 

Balow, et al., Management of lupus nephritis, 1996 Study Design 

Bao, et al., Successful treatment of class V+IV lupus nephritis with multitarget therapy, 2008 Population 

Bargman, et al., How did cyclophosphamide become the drug of choice for lupus nephritis?, 2009 Study Design 

Barron, et al., Pulse methylprednisolone therapy in diffuse proliferative lupus nephritis, 1982 Population 

Belmont, et al., Initial management of proliferative lupus nephritis: to cytotoxic or not to cytotoxic?, 1999 Study Design 

Bharati, et al., Comparison of two steroid regimens in induction therapy of proliferative lupus nephritis: a 

randomised controlled trial, 2018 
Study Design 

Boletis, et al., Intravenous immunoglobulin compared with cyclophosphamide for proliferative lupus 

nephritis, 1999 
Intervention 

Burch, et al., How do mycophenolate mofetil and cyclophosphamide compare with each other and with 

alternative induction therapies for people with lupus nephritis?, 2018 
Study Design 

Cade, et al., Comparison of azathioprine, prednisone, and heparin alone or combined in treating lupus 

nephritis, 1973 
Study Design 

Cardiel, et al., Abetimus sodium: A new therapy for delaying the time to, and reducing the incidence of, renal 

flare and/or major systemic lupus erythematosus flares in patients with systemic lupus erythematosus who 

have a history of renal disease, 2005 

Study Design 

Cardiel, et al., Abetimus sodium for renal flare in systemic lupus erythematosus: Results of a randomized, 

controlled phase III trial, 2008 
Population 

Carette, et al., Controlled studies of oral immunosuppressive drugs in lupus nephritis. A long-term follow-up, 

1983 
Population 

Chan, et al., Mycophenolate mofetil in the treatment of lupus nephritis: 7 years on, 2008 Study Design 

Chan, et al., Mycophenolate mofetil in the treatment of lupus nephritis--7 years on, 2008 Study Design 
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Chan, et al., Efficacy of mycophenolate mofetil in patients with diffuse proliferative lupus nephritis. Hong 

Kong-Guangzhou Nephrology Study Group, 2000 
Duplicate 

Chen, et al., Outcomes of maintenance therapy with tacrolimus versus azathioprine for active lupus nephritis: 
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Outcomes 

Tanaka, et al., Long-term mizoribine intermittent pulse therapy for young patients with flare of lupus 

nephritis, 2006 
Study Design 

Tanaka, et al., Efficacy and safety of rituximab in Japanese patients with systemic lupus erythematosus and 

lupus nephritis who are refractory to conventional therapy, 2016 
Study Design 
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Vital, et al., Biomarkers of B-cell Depletion and Response in a Randomized, Controlled Trial of Obinutuzumab 

for Proliferative Lupus Nephritis, 2020 
Outcomes 

Walsh, et al., Mycophenolate mofetil or intravenous cyclophosphamide for lupus nephritis with poor kidney 

function: A subgroup analysis of the aspreva lupus management study, 2013 
Study Design 

Wang, et al., The GSTA1 polymorphism and cyclophosphamide therapy outcomes in lupus nephritis patients, 

2015 
Outcomes 

Weiner, et al., Combination of tacrolimus and MMF for treatment of proliferative lupus nephritis, 2016 Study Design 

Wentworth, et al., Systemic lupus erythematosus, 2009 Outcomes 

Witte, et al., Pulse cyclophosphamide treatment of lupus nephritis, 1993 Duplicate 

Witte, et al., Pulse cyclophosphamide treatment of lupus nephritis. CYCLOPHOSPHAMID-BOLUSTHERAPIE BEI 

LUPUSNEPHRITIS, 1993 
Duplicate 

Wofsy, et al., Mycophenolate mofetil compared with intravenous cyclophosamide in the treatment of lupus 

nephritis: predictors of response, 2008 
Study Design 

Wofsy, et al., Treatment of lupus nephritis with abatacept plus low-dose pulse cyclophosphamide followed 

by azathioprine (the Euro-Lupus regimen): twenty-four week data from a double-blind controlled trial, 2013 
Study Design 

Wofsy, et al., 48-Week complete remission by ethnic, sex and age subgroups in patients with active lupus 

nephritis treated with voclosporin, 2017 
Study Design 

Wofsy, et al., Treatment of lupus nephritis with abatacept: The abatacept and cyclophosphamide 

combination efficacy and safety study, 2014 
Intervention 

Wofsy, et al., Aspreva Lupus Management Study maintenance results, 2010 Study Design 

Wofsy, et al., Treatment of lupus nephritis with abatacept plus low-dose pulse cyclophosphamide followed 

by azathioprine (the euro-lupus regimen): Twenty-four week data from a double-blind controlled trial, 2013 
Study Design 

Wofsy, et al., Comparison of alternative primary outcome measures for use in lupus nephritis clinical trials, 

2013 
Study Design 

Wofsy, et al., Abatacept for lupus nephritis: Alternative outcome measures support opposing interpretations 

of data from a multicenter, randomized, double-blind, placebo-controlled phase II/III study, 2011 
Study Design 

Xu, et al., Correspondence on â € Long-term outcome of a randomised controlled trial comparing tacrolimus 

with mycophenolate mofetil as induction therapy for active lupus nephritis', 2020 
Study Design 

Yap, et al., A prospective randomized study on preemptive immunosuppressive therapy in lupus nephritis 

patients with asymptomatic serological reactivation, 2020 
Outcomes 

Yap, et al., A prospective randomized study on pre-emptive immunosuppressive treatment in lupus nephritis 

patients with asymptomatic serological reactivation, 2020 
Population 

Yin, et al., A clinical study on low dose cyclosporin A in the treatment of lupus nephritis, 1994 Study Design 

Yu, et al., The long-term outcomes of leflunomide in patients with lupus nephritis, 2010 Study Design 

Yu, et al., Belimumab improves renal outcomes in lupus nephritis: pre-specified analyses of a phase 3 

randomized trial in an East Asian population, 2020 
Study Design 



 

   

Side 133/332 

 

Medicinrådet    Dampfærgevej 21-23, 3. sal   DK-2100 København Ø    +45 70 10 36 00    medicinraadet@medicinraadet.dk     www.medicinraadet.dk 

Zanetti, et al., Hydroxychloroquine blood levels in stable lupus nephritis under low dose (2–3 mg/kg/day): 12-

month prospective randomized controlled trial, 2021 
Population 

Zavada, et al., Extended follow-up of a investigator-initiated trial comparing two sequential induction and 

maintenance treatment regimens for proliferative lupus nephritis based either on cyclophosphamide or 

cyclosporine, 2013 

Study Design 

Zavada, et al., Cyclosporine A or intravenous cyclophosphamide for lupus nephritis: the Cyclofa-Lune study, 

2010 
Duplicate 

Zeher, et al., Efficacy and safety of enteric-coated mycophenolate sodium (EC-MPS) in combination with two 

corticosteroid regimens for the treatment of lupus nephritis flare – results of the MYLUPUS study, 2010 
Study Design 

Zhang, et al., Multitarget therapy for maintenance treatment of lupus nephritis, 2017 Population 

Zhang, et al., Cyclophosphamide (ctx) pulse therapy in lupus nephritis (ln): short term is better, 1995 Study Design 

Zhang, et al., Leflunomide versus cyclophosphamide in the induction treatment of proliferative lupus 

nephritis in Chinese patients: a randomized trial, 2018 
Duplicate 

Ivanova, et al., Controlled trial of cyclophosphamide, azathioprin and chlorambucil in lupus nephritis (a 

double-blind trial), 1981 
Non-Eng 

Aranow, et al., Phase 2 trial of induction therapy with anticd20 (rituximab) followed by maintenance therapy 

with anti-BAFF (belimumab) in patients with active lupus nephritis, 2019 
Duplicate 

Honma, et al., Double blind trial of pulse methylprednisolone versus conventional oral prednisolone in lupus 

nephritis, 1994 
Non-Eng 

Witte, et al., Cyclophosphamide bolus therapy in lupus nephritis--status of the clinical study, 1993 Non-Eng 

Hein, et al., Cyclophosphamide pulse therapy of systemic lupus erythematosus with renal involvement, 1991 Non-Eng 

Fregoso, et al., Treatment of lupus nephritis with anti-CD20 followed by anti-BAFF: impact on B cell 

reconstitution, B cell subsets, and autoreactivity, 2019 
Duplicate 

Abbreviations: SLR = systematic literature review 
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Nctet al., Phase 3 Study of Anifrolumab in Adult Patients With Active Proliferative Lupus Nephritis, 
https://clinicaltrials.gov/show/NCT05138133, 2021 

Duplicate 

Jayneet al., Randomized, controlled, phase 2 trial of type 1 IFN inhibitor anifrolumab in patients with active 
proliferative lupus nephritis, Annals of the rheumatic diseases, 2021 

Duplicate 

Rubioet al., Journal Club: efficacy and Safety of Voclosporin Versus Placebo for Lupus Nephritis (AURORA 
1): a Double-Blind, Randomized, Multicenter, Placebo-Controlled, Phase 3 Trial, ACR open rheumatology, 
2021 

Duplicate 

Rovinet al., Efficacy and safety of voclosporin versus placebo for lupus nephritis (AURORA 1): a double-
blind, randomised, multicentre, placebo-controlled, phase 3 trial, Lancet, 2021 

Duplicate 

Yanet al., Comparison of iguratimod and conventional cyclophosphamide with sequential azathioprine as 
treatment of active lupus nephritis: study protocol for a multi-center, randomized, controlled clinical trial 
(iGeLU study), Trials, 2021 

Duplicate 

Furieet al., Phase 2, Randomized, Placebo-Controlled Trial of Dapirolizumab Pegol in Patients with 
Moderate-to-Severe Active Systemic Lupus Erythematosus, Rheumatology (Oxford, England), 2021 

Population 

Ginzleret al., EMBRACE: phase 3/4, Randomized, 52-Week Study of Belimumab Efficacy and Safety in 
Patients of Black African Ancestry With Systemic Lupus Erythematosus, Arthritis & rheumatology (hoboken, 
N.J.), 2021 

Population 

Abbreviations: SLR = systematic literature review 

 

  



    

 

Side 136/332 

 

 

Medicinrådet     Dampfærgevej 21-23, 3. sal   DK-2100 København Ø    +45 70 10 36 00    medicinraadet@medicinraadet.dk    www.medicinraadet.dk 

Included studies 

Table 101: Summary of included studies (efficacy outcome: Complete renal response) 
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Rovin 2020(79) belimumab in adult patients with active 
LN. 

Renal Response at Week 104 [ Time 
Frame: Week 104 ] 

• Open-label Period: Number of 
Participants Reporting adverse 
events (AEs) and serious adverse 
events (SAEs) [ Time Frame: From 
first open-label dose (Day 1) up to 
open-label Week 32 (8 weeks after 
last dose) ] 

• Open-label Period: Number of 
Participants Reporting AEs of Special 
Interest [ Time Frame: From first 
open-label dose (Day 1) up to open-
label Week 32 (8 weeks after last 
dose) ] 

Randomised, double-blind, 
placebo-controlled 

 

Intervention - 
belimumab 10 mg  
Comparator - placebo 

  

Bandhan, 2021 
(NCT04146220) 

Bandhan, 2021 
(127) 

Assess Efficacy of Lower Dose 
Prednisolone in the Induction of 
Remission of LN 

Number of participants achieving 
complete renal remission [ Time Frame: At 
the end of 24th week ] 

open-label, randomized clinical 
trial 

Intervention - Low-dose 
prednisolone 0.5 
mg/kg/d (maximum 30 
mg/d) 

Comparator - high-dose 
(HD) prednisolone 1 
mg/kg/d (maximum 60 
mg/d). 

24 Wk 

CALIBRATE 
(NCT02260934) 

Atisha-Fregoso, Y 
2021(108) 

In this experimental study, researchers 
will try to find out if treatment of LN with 
a combination of rituximab (RTX) and 
CYC, or a combination of RTX and CYC 
followed by treatment with belimumab is 
safe and if this drug combination can 
block the immune system attacks. 

Percentage of Participants With At Least 
One Grade 3 or Higher Infectious AE By 
Week 24, Week 48 and Week 96 [ Time 
Frame: Week 0 to Week 96 ] 

Phase II multicentre, 
randomised, controlled, open-
label trial 

Intervention - 
belimumab IV 10 mg/kg 
with RTX and CYC 
Comparator - RTX and 
CYC 

96 Wk 

Chan, T 2000 
 

Chan, T 2000(115) Purpose of the study was to compare the 
efficacy of the immunosuppressive 
regimens in controlling acute disease 
activity 

Complete remission [ Time frame: one-
year] 

Randomised Intervention - MMF 1.0 
g PO + prednisolone PO 
Comparator - CYC 2.5 
mg/kg/day PO + 
prednisolone PO 

12 M (entire 
study duration) 

Chan, T 2005 
 

Chan, T 2005  This extended study aimed to define the 
role of this MMF-based regimen in the 
treatment of DPLN, with a bigger sample 
size and prolonged follow-up. 

Complete remission [ Time frame: 
approximately 5 years] 

Randomised Intervention - MMF plus 
prednisolone for 
induction/maintenance 
Comparator - CYC plus 
prednisolone for 
induction; AZA plus 
prednisolone as 
maintenance 

Median follow-
up of 63 months 
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Contreras, G 2004 
 

Contreras, G 
2004(198) 

Comparison of low-dose intravenous CYC 
with oral mycophenolate mofetil (MMF) 
in the treatment of LN 

Treatment response, defined as a decrease 
in the uPCR to <3 in subjects with a 
baseline ratio ≥3 or a decrease in uPCR by 
≥50% in those with a baseline ratio <3, 
along with stabilization or improvement in 
serum creatinine 

Single-centre, randomised, 
open- label, controlled trial 

Intervention - AZA 
Comparator - CYC, MMF 

NR 

Cyclofa-Lune 
(NCT00976300) 

Zavada, J 
2010(93) 

In a randomized, multicenter, open-label, 
controlled trial the investigators sought to 
compare the efficacy of oral cyclosporine 
A with intravenous pulse CYC to induce 
durable remission in patients with LN III-
IV. 

Renal remission and renal response [ Time 
Frame: at the end of induction (month 9) 
and maintenance (month 18) phase ] 

Multicentre, randomised, open- 
label, controlled trial 

Intervention - 
cyclosporine 
Comparator - CYC 

Mean 40 M 

Zavada, J 
2014(92) 

  Median 7.7 
years (range 
5.0–10.3) 

Dinant, H 1982 
 

Dinant, H 
1982(129) 

Investigate Alternative Modes of CYC and 
AZA Therapy in LN 

Renal function Randomised Intervention - CYC IV  
Comparator - CYC PO + 
AZA PO, prednisone 

The mean 
observation 
period was 42 
months (range 
1 to 6.5 years) 

Doria, A 1994 
 

Doria, A 
1994(117) 

The aim of our study was to compare the 
efficacy of 3 different therapeutic 
protocols in the treatment of patients 
with WHO class IV LN and normal renal 
function 

Decrease in 24-hour urinary protein 
excretion to < or = 0.5 g and < or = 0.2 g 
per day. 

Randomised, prospective study Intervention - 
methylprednisolone 
pulse IV 
Comparator - standard 
Therapy alone, 
plasmapheresis, 
followed by slow 
prednisone taper 
(added to standard 
therapy) 

Until October 
1993 

DUTCH LN 
 

Grootscholten, C 
2006(123) 

Access AZA/methylprednisolone versus 
CYC in proliferative LN 

Renal response Open label, randomised, 
controlled trial 

Intervention - AZA 2 
mg/kg/day IV plus 
methylprednisolone IV 
Comparator- CYC 750 
mg/m2 plus oral 
prednisone 

Median follow-
up of 5.7 years 
(interquartile 
range 4.1–7.2 
years) 
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 Grootscholten, C 
2007(124) 

To study prospectively the effect of 
treatment with CYC pulses or AZA with 
methylprednisolone, both for 24-month 
periods, on health-related quality of life 
(HRQOL) in patients with proliferative LN 
in a randomized controlled trial. We 
expected better HRQOL during AZA 
treatment. 

HRQOL and disease activity were 
measured at start and after 12 and 24 
months. Generic questionnaires [patient's 
visual analog scale, Medical Outcomes 36-
Item Short Form Survey (SF-36), Profile of 
Mood States] and a disease-specific 
measure [Systemic Lupus Erythematosus 
(SLE) Symptom Checklist] were used. 
Treatment burden was assessed at 24 
months. Disease activity was measured 
with the SLE Disease Activity Index 
(SLEDAI) and physician's patient's visual 
analog scale. 

   

 Arends, S 2012 
(199) 

The objectives of this study are to analyse 
the long-term follow-up of a randomised 
controlled trial (RCT) of induction 
treatment with 
azathioprine/methylprednisolone 
(AZA/MP) versus HD intravenous CYC in 
patients with proliferative LN and to 
evaluate the predictive value of clinical, 
laboratory and renal biopsy parameters 
regarding renal outcome 

The primary study end point was sustained 
doubling of serum creatinine. Secondary 
end points included renal relapse, end-
stage renal disease and mortality. 

Median follow-
up of 9.6 years 

Feng XB 2014 
 

Feng XB 2014(97) The aim of this study was to evaluate the 
efficacy and safety of mizoribine, a novel 
selective inhibitor of inosine 
monophosphate dehydrogenase, as 
induction treatment for active LN in 
comparison with MMF and intravenous 
CYC. 

Therapeutic effects and AEs were 
evaluated at the end of 24-week 
treatment 

Randomised, open label Intervention- Mizoribine 
300 mg every other day 
Comparator- MMF 2 g 
CYC 0.5g  

NA 

Ginzler, E 1976 
 

Ginzler, E 
1976(81) 

Comparing prednisone and AZA to 
prednisone plus low-dose AZA and CYC 

Renal disease activity Double-blind, crossover Intervention- AZA and 
CYC 1.25 mg/kg/day 
Comparator- AZA 2.5 
mg/kg/day 

12 M (entire 
study duration) 

Ginzler, E 2005 
 

Ginzler, E 
2005(82) 

Comparing oral MMF (initial dose, 1000 
mg per day, increased to 3000 mg per 
day) with monthly intravenous CYC (0.5 g 
per square meter of body-surface area, 
increased to 1.0 g per square meter) as 
induction therapy for active LN 

The primary end point was complete 
remission at 24 weeks (normalization of 
abnormal renal measurements and 
maintenance of baseline normal 
measurements). A secondary end point 
was partial remission at 24 weeks. 

24-week randomised, open-
label, noninferiority trial 

Intervention- MMF PO 
Comparator- CYC IV 

24 Wk (entire 
study duration) 



 

   

Side 141/332 

 

Medicinrådet    Dampfærgevej 21-23, 3. sal   DK-2100 København Ø    +45 70 10 36 00    medicinraadet@medicinraadet.dk     www.medicinraadet.dk 

Gourley, M 1996 
 

Gourley, M 
1996(109) 

To determine 1) whether intensive bolus 
therapy with methylprednisolone is an 
adequate substitute for bolus therapy 
with CYC and 2) whether the combination 
of methylprednisolone and CYC is 
superior to bolus therapy with 
methylprednisolone or CYC alone. 

• Renal remission (defined as < 10 
dysmorphic erythrocytes per high-
power field, the absence of cellular 
casts, and excretion of < 1 g of 
protein per day without doubling of 
the serum creatinine level) 

• prevention of doubling of the serum 
creatinine level, and 

• prevention of renal failure requiring 
dialysis. 

Randomised, parallel study Intervention - 
methylprednisolone 
1g/m2 IV 
Comparator - CYC bolus, 
combination 
methylprednisolone + 
CYC 

A total of 4656 
patient-months 
of follow-up 
were 
accumulated 

Illei, G 2001 
 

Illei, G 2001(200) To define the long-term risk and benefit 
of monthly treatment with boluses of 
methylprednisolone, CYC, or both. 

Rates of treatment failure (defined as need 
for supplemental immunosuppressive 
therapy or doubling of serum creatinine 
concentration, or death) and AEs. 

Extended follow-up (median, 11 
years) of a randomized, controlled 
trial. 

Patients were 
randomly assigned to 
receive one of three 
regimens: 

• intravenous 
methylprednisolo
ne, 1 g/m2 of 
body surface 
area,  

• intravenous CYC, 
targeting 1 g/m2 
of body surface 
area 

• the combination 
of these two 
regimens. 

11 Y (median) 

Jayne, 2021 

(NCT02770170) 

Jayne, 2021 

(133) 

The overall purpose of the study is to 
assess the efficacy of three different 
doses of BI 655064 against placebo as 
add-on therapy to standard of care (SOC) 
treatment for active LN in order to 
characterize the dose-response 
relationship within the therapeutic range, 
and select the target dose for phase III 
development. 

Percentage of Patients With Complete 
Renal Response (CRR) at Week 52 [ Time 
Frame: At week 52. ] 

Double blind, randomised dose 
ranging, placebo controlled, 
Phase 2 

Intervention - BI 655064 
120 mg 

Comparator - BI 655064 
180 mg, BI 655064 240 
mg, Placebo 

52 Wk 

Li, E 2009 
 

Li, E 2009(116) To assess if combination RTX and CYC is 
more effective than RTX monotherapy as 
an induction therapy for proliferative LN. 

The clinical, laboratory and renal 
histological changes were assessed after 
48 weeks of treatment. 

Randomised, open-label pilot 
study 

Intervention - RTX 1000 
mg IV  
Comparator - RTX 1000 
mg IV and CYC 750 mg 
IV 

48 Wk 
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Li, X 2012 
(ChiCTR-TRC-
10000896) 

Li, X 2012(98) The objective of this study is to assess 

the efficacy and safety of MMF and 

tacrolimus compared with intravenous 
CYC as induction therapies for active LN. 

CR or PR at 24 weeks was the primary 
endpoint. 

Randomised, open-label, 24-
week prospective study 

Intervention- MMF 1.5-
2.0 g/day PO 
Comparator - tacrolimus 
0.08-0.1 mg/kg/day PO, 
CYC 0.5-0.72 g/m2 IV 

24 Wk (entire 
study duration) 

Liebling, M 1982 
 

Liebling, M 
1982(110) 

Assess Efficacy of Monthly pulses of 
methylprednisolone in SLE nephritis. 

Improvement in serum creatinine Placebo-controlled, double-blind 
trial 

Intervention - 
methylprednisolone 
pulse IV 
Comparator - placebo IV 

Methylpredniso
lone: 35.0 +/- 
7.8 months 
Placebo: 26.5 
+/- 3.5 months 

Liu, Z 2015 
(NCT00876616) 

Liu, Z 2015(99) The purpose of this study is to assess the 
efficacy and safety of multi-target therapy 

in the treatment of class Ⅲ,Ⅳ,Ⅴ,Ⅲ+Ⅴ

and Ⅳ+ⅤLN. 

To assess the efficacy of FK506 combined 
with MMF vs intravenous CTX pulses in 

treatment of class Ⅲ, Ⅳ,Ⅴ, Ⅲ+Ⅴand Ⅳ+

Ⅴ LN. [ Time Frame: 24 weeks ] 

Randomised, open-label, 
multicentre study 

Intervention - MMF + 
tacrolimus 
Comparator - CYC IV 

24 Wk (entire 
study duration) 

LUNAR 
(NCT00282347) 

Rovin, B 2012(86) This was a Phase III, randomized, double-
blind, placebo-controlled, multicenter 
study to evaluate the efficacy and safety 
of RTX in combination with MMF 
compared with placebo in combination 
with MMF in subjects diagnosed with 
International Society of Nephrology/Renal 
Pathology Society (ISN/RPS) 2003 Class III 
or IV LN. 

Percentage of Participants Who Achieved a 
CRR, a Partial Renal Response (PRR), or no 
Renal Response at Week 52 [ Time Frame: 
Week 52 ] 

Randomised, double-blind, 
placebo- controlled phase III trial 

Intervention - RTX 1000 
mg IV 
Comparator - placebo 

78 Wk 

Mehra, S 2018 
(NCT02645565) 

Mehra, S 
2018(120) 

This study will be conducted to find out 
whether low dose or HD-CYC therapy is 
effective in the treatment of proliferative 
LN.It will also compare the side effects 
and risks of infection in low dose and HD-
CYC group. Half of the participants will 
receive a low dose CYC for 3 months and 
half will receive HD-CYC therapy monthly 
for 6 months followed by AZA 2 mg/kg. 

Assessment of Primary Renal Response [ 
Time Frame: 12 months ] 

Investigator-initiated, open label, 
parallel group RCT 

Intervention - CYC 500 
mg IV (low-dose) 
Comparator - CYC 750 
mg/m2 IV (high-dose) 

52 Wk (entire 
study duration) 

Mitwalli, A 2011 
 

Mitwalli, A 
2011(121) 

To evaluate the outcome of low doses of 
CYC therapy in LN patients, we studied 
117 biopsy-proven, de novo LN WHO 
class IV patients double-blinded and 
randomized in December 1997 to receive 
Cyclo in different doses; Group I (n=73) 
received Cyclo 10 mg/kg monthly for six 
months then every two months for 12 
months. 

The following parameters were measured 
monthly during induction therapy and 
quarterly thereafter: serum creatinine, 
urea, albumin, cholesterol, triglycerides, 
anti-nuclear antibodies, anti-double 
strands DNA, complements (C3 and C4), 
and hematological indices, in addition to 
24-hour urinary protein and complete 
urine analysis. 

Single-centre, randomised, 
double-blinded, prospective, 
controlled trial  

Intervention - CYC 5 
mg/kg IV 
Comparator - CYC 10 
mg/kg 

Mean follow up: 
6.77 ± 3.3 years 

Mok, C 2016 
(NCT00371319) 

Mok, C 2016(101) The purpose of this study is comparing 
the efficacy of tacrolimus and MMFl for 
the initial therapy of active lupus 
glomerulonephritis. 

Remission rate [ Time Frame: month 6 ] Open randomised controlled 
parallel group study 

Intervention - MMF 2-3 
g/day 
Comparator - tacrolimus 
0.06-0.1 mg/kg/day 

5 Y 

Mok, C 2020(100) 10 Y 
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Moroni, G 2006 
 

Moroni, G 
2006(118) 

Comparing the safety and efficacy of 
cyclosporine and AZA 

The primary outcome measure was the 
incidence of disease flares. 

Multicentre, prospective, 
randomised, open, blinded–end 
point, controlled trial 

Intervention - 
cyclosporine 
Comparator - AZA 

Patients who 
met the 
inclusion 
criteria were 
studied for 2 Y 
(core study). At 
the end of core 
study, the 
patients were 
invited to 
continue to be 
followed up to 4 
Y 

MyLupus 
 

Zeher, M 
2011(94) 

Investigating the Efficacy and safety of 
enteric-coated mycophenolate sodium 
(EC-MPS) in 

combination with two glucocorticoid 
regimens for the treatment 

of active LN 

The primary efficacy endpoint was the 
proportion 

of patients showing complete response at 
week 24 

24-week, randomised, 
multicentre, open-label, parallel-
group study 

Intervention - reduced-
dose oral 
glucocorticoids + EC-
MPS 
Comparator - standard-
dose oral 
glucocorticoids + EC-
MPS 

24 Wk (entire 
study duration) 

Mysler, E.F. 2013 
(NCT00626197) 

Mysler, E.F. 
2013(85) 

This is a Phase III, randomized, double-
blind, placebo-controlled, multicentre, 
parallel-group study designed to evaluate 
the efficacy and safety of ocrelizumab 
added to SOC (corticosteroid plus one of 
two immunosuppressant regimens) 
compared with placebo added to SOC in 
patients with WHO or ISN Class III or IV 
LN. 

• Number of Participants Who 
Achieved CRR [ Time Frame: Week 48 
] 

• Percentage of Participants Who 
Achieved Overall Response [ Time 
Frame: Week 48 ] 

Multicentre, randomised, 
double-blind, placebo-
controlled, parallel-group, phase 
III study 

Intervention - 
ocrelizumab 400 mg 
Comparator - 
ocrelizumab 1000 mg 
placebo 

48 Wk (entire 
study duration) 

NOBILITY 
(NCT02550652) 

Furie, R 2019(130) This Phase II study will compare the 
efficacy and safety of obinutuzumab plus 
MMF/mycophenolic acid with placebo 
plus MMF/MPA in participants with 
proliferative LN. 

Percentage of Participants Who Achieve 
Protocol Defined CRR at Week 52 [ Time 
Frame: From baseline to Week 52 ] 

Phase II, randomised, double-
blind, placebo-controlled study 

Intervention - 
obinutuzumab 1000 mg 
IV 
Comparator - placebo IV 

104 Wk (entire 
study duration) 

Abstract reports 
data at 76 Wk 

Furie, R 2020(84) 

Furie, R 2020(131) 

Amoura, Z 
2020(128) 

Furie R.A., 2021 
(96) 
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Ong, L 2005 
 

Ong, L 2005(125) The aim of the present study was to 
evaluate the efficacy of MMF in the 
induction therapy of proliferative LN. 

The primary outcome was remission of 
nephritis (combined partial and complete 
remission) at 6 months defined as 
stabilization or improvement in renal 
function, urinary red blood cell of less than 
10 per high power field and reduction of 
proteinuria to less than 3 g/day if baseline 
proteinuria was more than 3 g/day and at 
least a 50% reduction in proteinuria or to 
less than 1 g/day if the baseline 
proteinuria was in the subnephrotic range. 

Prospective, randomised, open-
labelled clinical trial 

Intervention - MMF 1.0 
g PO 
Comparator - CYC 0.75-1 
g/m2 IV 

6 M (entire 
study duration) 

Rathi, M 2020 
 

Rathi, M 
2020(132) 

The present study was aimed at 
comparing the efficacy and safety of 
these treatment options in subjects with 
less severe LN. 

The primary end point was treatment 
response at 24 weeks, while secondary 
end points were complete remission, SLE 
Disease Activity Index and AEs 

RCT Intervention - MMF 
Comparator - CYC low-
dose IV 

Median 76 
months 

Rovin BH 2016 
(NCT01273389) 

Rovin BH 
2016(89) 

The purpose of this study is to evaluate 
the efficacy and safety of CNTO 136 
administered intravenously in patients 
with active, International Society of 
Nephrology/Renal Pathology Society Class 
III and IV LN. 

Number of patients with reduction in 
proteinuria (measurement of total urine 
protein greater than 0.5 g/24-hours, or a 
urine protein to creatinine ratio greater 
than 0.5 mg/mg) [ Time Frame: Baseline to 
Week 24 ] 

Multicentre, randomised, 
double-blind, placebo-
controlled, parallel group study 

Intervention - 
sirukumab 10 mg 
Comparator - placebo 

16 Wk 

Sabry, A 2009 
 

Sabry, A 
2009(126) 

To compare between efficacy, potential 
toxicity and outcome of parenteral HD-
CYC versus HD-CYC therapy for severe LN. 

The primary end point of the study was 
treatment failure. It was defined as urinary 
protein excretion that remained at or 
above 3 g per 24 h, and/or doubling of 
serum creatinine or severe flare that was 
resistant to increased glucocorticoid dose. 

Randomised, prospective study Intervention - low-dose 
remission-inducing IV 
CYC  
Comparator - HD IV CYC  

1 Y 

Sesso, R 1994 
 

Sesso, R 1994(83) Assess pulse methylprednisolone versus 

two regimens of pulse CYC in severe 

LN 

The primary study outcome was renal 
insufficiency defined as sustained doubling 
(for more than 1 month) of serum 
creatinine over the lowest value reached 
during the study period 

Prospective randomised trial  Intervention - CYC 0.5-
1.0 g/m2 IV 
Comparator - 
methylprednisolone 10-
20 mg/kg IV 

The mean 
follow-up was 
15 months. 

Steinberg, A 1991 
 

Steinberg, A 
1991(111) 

The purpose of this study was to assess 
long-term preservation of renal function 
in 111 patients with SLE and active 
glomerulonephritis who participated in a 
randomized treatment trial. 

Preservation of renal function Randomised, prospective study Intervention - AZA PO 
Comparator - AZA PO + 
CYC PO, CYC IV, CYC PO, 
prednisone PO 

The cut-off date 
for the present 
analysis was 
October 31, 
1989 (1969 to 
1989) 
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TULIP-LN 

(NCT02547922) 

Jayne 2021(112) The purpose of this study is to evaluate 
the efficacy and safety of an intravenous 
treatment regimen of two doses of 
anifrolumab versus placebo in adult 
subjects with active proliferative LN. 

Change From Baseline in 24-hour Urine 
Protein to Creatinine Ratio (UPCR) [ Time 
Frame: From Week 1 (Baseline) up to 
Week 52 ] 

Phase 2 double-blind trial Intervention - 
Anifrolumab basic 
regimen (BR, 300 mg, 
based on SLE dosing) 

Comparator - 
Anifrolumab intensified 
regimen (IR, 900 mg for 
3 doses, 300 mg 
thereafter), Placebo 

NR 

TTT 
(NCT01580865) 

Kamanamool, N 
2018(114) 

Comparison Between Tacrolimus and 
MMF for Induction of Remission in LN 

Complete remission [ Time Frame: 1 year ] Multicenter, open-label, parallel, 
randomised, controlled trial 

Intervention - 
Tacrolimus 
Comparator - MMF 

12 M (entire 
study duration) 

Wang, J 2007 
 

Wang, J 
2007(102) 

In this study, the efficacy and safety of 
MMF plus corticosteroids were compared 
with that of i.v. CTX plus corticosteroids 
for inducing remission of patients with 
class IV LN and NNV in an open-label, 
randomized study design. 

The primary endpoint was complete 
remission. 

Single-centre, randomised, 
open-label, controlled trial  

Intervention - MMF 0.75 
or 1 g  
Comparator - CYC 0.75-
1.0 g/m2 IV 

6 M (entire 
study duration) 

Yap, D 2012 
 

Yap, D 2012(103) This pilot study compared MMF and 
tacrolimus in the treatment of severe 
membranous LN. 

The primary endpoint was response to 
treatment at 24 months. Complete 
response 

Prospective, randomised, open-
label study 

Intervention - MMF 
Comparator - 
Tacrolimus 

24 M (entire 
study duration) 

Yee, C-S 2004 
 

Yee, C-S 2004(90) To compare the efficacy and side effects 
of intermittent pulse CYC plus 
methylprednisolone with continuous oral 
CYC plus prednisolone, followed by AZA, 
in patients with proliferative 
glomerulonephritis caused by SLE. 

The primary end points were doubling of 
serum creatinine and renal failure 
requiring dialysis. Secondary end points 
were withdrawal from treatment, 
complications from treatment (infection, 
malignancy, haemorrhagic cystitis, 
amenorrhoea, alopecia, or nausea and 
vomiting), and death. 

Open-label, multicentre, RCT  Intervention - CYC PO 
Comparator - CYC 
intermittent pulse 

Mean duration 
of follow up was 
3.7 years in the 
continuous 
group (range 0 
to 5.6) and 3.3 
years in the 
pulse group 
(range 0.25 to 
6). 

Zhang M 2019 
 

Zhang M 
2019(105) 

A prospective, multi-center, randomized 
controlled study was conducted to 
evaluate the efficacy and safety of a 24-
week course low-dose leflunomide 
combined with prednisone in the 
induction treatment of proliferative LN in 
Chinese patients. 

The primary endpoints were complete 
remission and partial remission at 24 
weeks. 

Randomised, Open label Intervention - 
leflunomide PO 20 
mg/day 
Comparator - CYC 0.8 - 
1.0 g monthly 

NI 

Zhang, J 2015 
 

Zhang, J 
2015(104) 

The objective of this study was to analyze 
and compare the effects of RTX and CYC 
on the serum levels of anti-C1q 
antibodies and antineutrophil cytoplasmic 
autoantibodies (ANCA) in assessing the 
prognosis of severe and refractory LN. 

Measurement of Anti-C1q and ANCA 
Antibodies in the Serum 

Randomised Intervention - RTX 275 
mg/m2 IV + CYC 800 mg 
IV 
Comparator - CYC 800 
mg IV 

12 M (entire 
study duration) 



 

   

Side 146/332 

 

Medicinrådet    Dampfærgevej 21-23, 3. sal   DK-2100 København Ø    +45 70 10 36 00    medicinraadet@medicinraadet.dk     www.medicinraadet.dk 

Zhang, X 2014 
 

Zhang, X 
2014(107) 

The objective of this study was to assess 
the efficacy and safety of short-interval 
lower-dose (SILD) intravenous CYC in the 
treatment of SLE 

The primary end point was the remission 
of LN (includes complete and partial 
remission) at the 6th month 

Prospective, randomised 
observational study 

Intervention - Short-
interval lower-dose 
(SILD) CYC IV  
Comparator – HD-CYC IV 

1 Y (entire study 
duration) 

Zhang, X 2020 
 

Zhang, X 
2020(106) 

Here, we aimed to compare the clinical 
effects of MMF combined with either 
tacrolimus or with CYC on LN and to 
analyze their influence on the expression 
of cystatin C and on transforming growth 
factor-1 (TGF-β1). 

Expression levels of serum TGF-β1 and 
cystatin C before and after treatment. 

Randomised Intervention - MMF + 
tacrolimus 
Comparator - MMF + 
CYC 

6 M (entire 
study duration) 

Note: The population for all studies were: Patients 18 years or above, with active LN defined as Class III, Class IV-S, IV-G, Class V (and/or) UPCR of ≥1.5 mg/mg 

Abbreviations: AEs = adverse events; ANCA = Antineutrophil Cytoplasmic Autoantibodies; AZA = azathioprine; BI = twice; CR = Complete Remission; CRR = complete renal response; CTX = 
cyclophosphamide; CYC = cyclophosphamide; DPLN = diffuse proliferative lupus nephritis; EC-MPS = Enteric-Coated Mycophenolate Sodium; HD = High-Dose; HD-CYC = High-Dose Cyclophosphamide; 
HRQOL = Health-Related Quality Of Life; ISN/RPS = International Society of Nephrology/Renal Pathology Society; IV = intravenous; LN = lupus nephritis; MMF = mycophenolate mofetil; NA = Not Applicable; 
NR = Not reported; PO = orally; PR = partial response; PRR = Partial Renal Response; RCT = randomised controlled trial; RTX = rituximab; SAEs = Serious Adverse Events; UPCR = Protein To Creatinine Ratio; 
SF-36 = 36-Item Short Form Survey; SILD = Safety Of Short-Interval Lower-Dose; SLE = Systemic Lupus Erythematosus; SLEDAI = Systemic Lupus Erythematosus Disease Activity Index; SOC = Standard Of 
Care; WHO = World Health Organization; Wk = week 
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Quality assessment 

Quality assessment (QA) was performed for all publications except for conference proceedings (44 publications – 2 

conference proceedings = 42), as there would be insufficient methodological data to assess the quality of included study 

publication. The QA for RCTs was conducted using the Cochrane risk of bias tool (201). The Cochrane risk of bias tool is 

a qualitative tool, leaving room for interpretation. The Cochrane risk of bias tool consists of six elements: random 

sequence generation, allocation concealment, blinding of participants and researchers, blinding of outcome 

assessment, complete outcome assessment, and selective reporting (201).  Results of the QA using the checklist for 

RCTs from the CRD Guidance for Undertaking Reviews in Health Care (2009 (201)) are presented in Table 102. The table 

has been colour coded to indicate those areas with high (red), low (green) or unclear (orange) risk of bias.
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Abbreviations: AZA = azathioprine; CN¥ = Chinese Yuan; CYC = cyclophosphamide; ESRD = end-stage renal disease; ICER = incremental cost-effectiveness ratio; IV = intravenous; LN = lupus nephritis; 
maint. = maintenance; MMF = mycophenolate mofetil; NR = not reported; PSM = partitioned survival model; SLE = systemic lupus erythematosus; TAC = tacrolimus; QALYs = quality-adjusted life years; 
VCS = voclosporin; yrs = years 
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Inclusion and 

exclusion criteria 

• Written informed consent before any study-specific procedures 

were performed. 

• Male or female subjects with a minimum age of 18 (or legal age of 

consent if >18 years) to 75 years of age, inclusive, at the time of 

screening (Visit 1). 

• Previous diagnosis of systemic lupus erythematosus (SLE) (Table 

108: International Society of Nephrology and the Renal Pathology 

Society (ISN/RPS) 2003 Classification of Lupus Nephritis) 

• Subjects with evidence of active nephritis, defined as follows: 

o Kidney biopsy result within 2 years prior to 

screening indicating Class III, IV-S, IV-G (alone or in 

combination with Class V), or Class V with a 

doubling or greater increase of UPCR within the 

previous 6 months to a minimum of ≥1.5 mg/mg for 

Class III/IV or to a minimum of ≥2 mg/mg for Class V 

at screening. Biopsy results over 6 months prior to 

screening had to be reviewed with a medical 

monitor to confirm eligibility 

 

OR 

o Kidney biopsy result within 6 months prior to 

screening indicating Class III, Class IV-S, or Class IV-G 

(alone or in combination with Class V) LN with a 

UPCR of ≥1.5 mg/mg at screening. 

 

OR 

o Kidney biopsy result within 6 months prior to 

screening indicating Class V LN and a UPCR of ≥2 

mg/mg at screening. 

A biopsy could be performed during screening, if not 

available. The above criteria had to be fulfilled at baseline. 

• In the opinion of the Investigator, subject required high-dose 

corticosteroids and immunosuppressive therapy. 

• Subjects unable or unwilling to give written informed consent and/or 

to comply with study procedures. 

• Estimated glomerular filtration rate (eGFR) as calculated by the 

Chronic Kidney Disease Epidemiology Collaboration equation of ≤45 

mL/min/1.73 m2 at screening confirmed before randomization. 

•  Currently taking or known need for any of the following medications 

or food items during the study. 

o IV corticosteroids unless approved by the Medical Monitor 

o Enteric coated oral corticosteroids during the study were not 

allowed. No other use of non-enteric coated oral 

corticosteroids, other than administration required as per 

protocol, was allowed 

o IV immunoglobulin treatment 

o Cyclophosphamide 

o Cholestyramine or other drugs that may interfere with 

enterohepatic recirculation of MMF 

o Initiation of new treatment or change in dosage of 

Angiotensin Receptor Blockers and/or angiotensin-

converting enzyme (ACE) inhibitors 

o Calcineurin inhibitors (CNIs) (e.g., cyclosporine and 

tacrolimus) 

o Immunosuppression biologic agents (e.g., abatacept, 

belimumab, infliximab, adalimumab, etanercept, or 

rituximab) 

o Vaccines using live organisms, viral or bacterial 

o MMF dose other than 2 g/day without prior discussion with 

the Medical Monitor 

o Concomitant therapy with other immunosuppressants after 

consent, other than MMF administered per protocol 

o Azathioprine or mycophenolate sodium 
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• Subject was willing to take oral MMF for the duration of the 

study, either by continuing current MMF therapy or by 

initiating it on or before the baseline visit. 

• Women of childbearing potential had to have a negative 

serum pregnancy test at screening and a negative urine 

pregnancy test at baseline. Two effective forms of 

contraception had to be used simultaneously unless 

abstinence was the chosen method. Subjects had to use 

effective contraception during the study. 

o Ketoconazole or rifampin 

o Concomitant use of other CYP3A4/5 inhibitors and inducers 

was to be discussed with the Medical Monitor 

• A previous kidney transplant or planned transplant within study 

treatment period 

• Was currently requiring renal dialysis (hemodialysis or peritoneal 

dialysis) or was expected to require dialysis during the study period. 

• Any known hypersensitivity or contraindication to MMF, 

mycophenolic acid, cyclosporine, corticosteroids, or any components 

of these drug products. 

• Current or medical history of: 

o Congenital or acquired immunodeficiency. 

o In the opinion of the Investigator, clinically significant drug 

or alcohol abuse within 2 years prior to screening. 

o Malignancy within 5 years of screening, with the exception 

of basal and squamous cell carcinomas treated by complete 

excision. Subjects with cervical dysplasia that was cervical 

intraepithelial neoplasia 1 but had been treated with 

conization or loop electrosurgical excision procedure and 

had a normal repeat Papanicolaou test were allowed. 

o Lymphoproliferative disease or previous total lymphoid 

irradiation. 

o Severe viral infection (e.g., cytomegalovirus, hepatitis B 

virus, hepatitis C virus) within 3 months of screening; or 

known human immunodeficiency virus infection. Severe viral 

infection was defined as active disease requiring antiviral 

therapy 

o Active tuberculosis or known history of 

tuberculosis/evidence of old tuberculosis if not taking 

prophylaxis with isoniazid. 

• Other known clinically significant active medical conditions, such as: 
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o Severe cardiovascular disease including congestive heart 

failure, history of cardiac dysrhythmia or congenital long QT 

syndrome. QTcF exceeding 480 msec in the presence of a 

normal QRS interval (<110 msec) at time of screening 

resulted in exclusion. 

o Liver dysfunction (aspartate aminotransferase, alanine 

aminotransferase, or bilirubin ≥2.5 times the upper limit of 

normal) at screening and, if abnormal at screening, then 

confirmed that the levels had returned to <2.5 times upper 

limit of normal before randomization. 

o Chronic obstructive pulmonary disease or asthma requiring 

oral steroids. 

o Bone marrow insufficiency unrelated to active SLE 

(according to Investigator judgment) with white blood cell 

count <2,500/mm3 ; absolute neutrophil count <1.3 × 103 

/μL; thrombocytopenia (platelet count <50,000/mm3 ). 

o Active bleeding disorders. 

o Had current infection requiring IV antibiotics. 

• Any overlapping autoimmune condition for which the condition or the 

treatment of the condition may have affected the study assessments 

or outcomes (e.g., scleroderma with significant pulmonary 

hypertension; any condition for which additional immunosuppression 

was indicated). Overlapping conditions for which the condition or 

treatment was not expected to affect assessments or outcomes (e.g., 

Sjögren’s syndrome) were not excluded. 

• No vaccines using live organisms, virus or bacterial, were allowed 

during screening and while taking the study treatment. 

• Other major physical or psychiatric illness or major traumatic injury 

within 6 months prior to screening that may have affected study 

conduct or interfered with study assessments or outcome. 

• Any other medical condition which, in the Investigator’s judgment, 

may have been associated with increased risk to the subject or may 

have interfered with study assessments or outcomes. 





 

   

Side 159/332 

 

Medicinrådet    Dampfærgevej 21-23, 3. sal   DK-2100 København Ø    +45 70 10 36 00    medicinraadet@medicinraadet.dk     www.medicinraadet.dk 

Primary, secondary 

and exploratory 

endpoints 

Key primary endpoint: 

• Renal response at Week 52 as adjudicated by the Clinical Endpoints Committee based on the following parameters: 

o  UPCR of ≤0.5 mg/mg, and 

o eGFR ≥60 mL/min/1.73 m2 or no confirmed decrease from baseline in eGFR of >20%, and 

o Received no rescue medication for LN, and 

o Did not receive more than 10 mg prednisone for ≥3 consecutive days or for ≥7 days in total during Weeks 44-52, just prior to the renal 

response assessment. 

Subjects who withdrew from the study prior to the Week 52 assessment were defined as non-responders. 

Key secondary endpoints: 

• Time to UPCR of ≤0.5 mg/mg 

• Renal response at Week 24 (based on definition of primary endpoint) 

• Partial renal response, defined as 50% reduction from baseline in UPCR, at Weeks 24 and 52 

• Time to 50% reduction in UPCR from baseline. 

Other secondary outcomes: 

• Duration of UPCR ≤0.5 mg/mg 

• Proportion of subjects experiencing a confirmed >30% decrease from baseline in eGFR at each time point 

• Change from baseline in UPCR at each time point 

• Change from baseline in urine protein, serum creatinine and eGFR 

• Change from baseline in immunology parameters (C3, C4 and anti-dsDNA) at Weeks 24 and 52 

• Renal response with low-dose steroids (defined as renal response in the presence of corticosteroids of ≤2.5 mg/day between Weeks 16 to 24 

and Weeks 44 to 52) 

• Change from baseline in Safety of Estrogens in Lupus Erythematosus National Assessment - Systemic Lupus Erythematosus Disease Activity 

Index (SELENA-SLEDAI) score at Weeks 24 and 52 

• Change from baseline in health-related quality of life (HRQoL) at Weeks 12, 24, and 52 

Health Resource Utilization at Weeks 24 and 52 

Method of analysis All statistical analyses were undertaken at study closure and incorporated all Week 24 and Week 52 endpoints. 
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Main inclusion and 

exclusion criteria 

• Written informed consent before any study-specific procedures were 

performed. 

• Male or female subjects who completed 52 weeks of treatment with study 

drug in the AURORA 1 study (see Appendix B Main characteristics of included 

studies,Table 104 ), including subjects who had a temporary interruption and 

successfully restarted study drug during the AURORA 1 study. Male or female 

subjects who completed 52 weeks of treatment with study drug in the 

AURORA 1 study (see Appendix B Main characteristics of included studies, 

Table 104, including subjects who had a temporary interruption and 

successfully restarted study drug during the AURORA 1 study. 

• In the opinion of the investigator, subject required continued 

immunosuppressive therapy. 

• Women of childbearing potential must continue to use effective contraception 

and have a negative urine pregnancy test at Month 12. Two effective forms of 

contraception must be used simultaneously unless abstinence is the chosen 

method. Subjects must use effective contraception during the study. 

• Subject willing to continue taking oral MMF for the duration of the study 

• Subjects unable or unwilling to give written informed 

consent and/or to comply with study procedures. 

• Currently taking or known need for any of the following 

medications or food items during the study. 

o IV corticosteroids unless approved by the 

Medical Monitor 

o Enteric coated oral corticosteroids during the 

study were not allowed. No other use of non-

enteric coated oral corticosteroids, other than 

administration required as per protocol, was 

allowed 

o IV immunoglobulin treatment 

o Cyclophosphamide 

o Cholestyramine or other drugs that may 

interfere with enterohepatic recirculation of 

MMF 

o Initiation of new treatment or change in 

dosage of Angiotensin Receptor Blockers 

and/or angiotensin-converting enzyme (ACE) 

inhibitors 

o Calcineurin inhibitors (CNIs) (e.g., 

cyclosporine and tacrolimus) 

o Immunosuppression biologic agents (e.g., 

abatacept, belimumab, infliximab, 

adalimumab, etanercept, or rituximab) 

o Vaccines using live organisms, viral or 

bacterial 

o MMF dose other than 2 g/day without prior 

discussion with the Medical Monitor 
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Main inclusion and 

exclusion criteria 

  • Male or female subjects aged 18 to 75 years. 

• Diagnosis of systemic lupus erythematosus (SLE) 

according to the American College of Rheumatology 

criteria. 

• Kidney biopsy within 6 months prior to Screening (Visit 

1) with a histologic diagnosis of LN (International 

Society of Nephrology/Renal Pathology Society 2003 

classification of lupus nephritis) Classes III, IV-S or IV-G, 

(A) or (A/C); or Class V, alone or in combination with 

Class III or IV. 

• Laboratory evidence of active nephritis at screening, 

defined as: 

o Class III, IV-S or IV-G: Confirmed proteinuria 

≥1,500 mg/24 hours when assessed by 24 

hour urine collection, defined by a UPCR of 

≥1.5 mg/mg assessed in a first morning void 

urine specimen (2 samples). 

o Class V (alone or in combination with Class III 

or IV): Confirmed proteinuria ≥2,000 mg/24 

hours when assessed by 24 hour urine 

collection, defined by a UPCR of ≥2 mg/mg 

assessed in a first morning void urine 

specimen (2 samples). 

• Estimated glomerular filtration rate (eGFR) as calculated by the 

Chronic Kidney Disease Epidemiology Collaboration equation of ≤45 

mL/min/1.73 m2. 

• Currently requiring renal dialysis (hemodialysis or peritoneal dialysis) 

or expected to require dialysis during the study period. 

• A previous kidney transplant or planned transplant within study 

treatment period. 

• In the opinion of the Investigator, subject does not require long-term 

immunosuppressive treatment (in addition to corticosteroids). 

• Current or medical history of: 

o Pancreatitis or gastrointestinal hemorrhage within 6 months 

prior to screening. 

o Active unhealed peptic ulcer within 3 months prior to 

screening. If an ulcer has healed and the subject is on 

adequate therapy, the subject may be randomized. 

o Congenital or acquired immunodeficiency. 

o Clinically significant drug or alcohol abuse 2 years prior to 

screening. 

o Malignancy within 5 years of screening, with the exception 

of basal and squamous cell carcinomas treated by complete 

excision. Subjects with cervical dysplasia that is cervical 

intraepithelial neoplasia 1, but have been treated with 

conization or loop electrosurgical excision procedure, and 

have had a normal repeat PAP are allowed. 

o Lymphoproliferative disease or previous total lymphoid 

irradiation. 

o Severe viral infection (such as CMV, HBV, HCV) within 3 

months of screening; or known human immunodeficiency 

virus infection. 

o Active tuberculosis (TB), or known history of TB/evidence of 

old TB if not taking prophylaxis with isoniazid. 
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Primary, secondary and 

exploratory endpoints 

Primary outcome: 

• Number of Subjects Achieving Complete Renal Remission at 24 Weeks [ Time Frame: week 24 ] 

Complete remission is defined as: 

o Confirmed protein/creatinine ratio of ≤0.5 mg/mg and 

o eGFR ≥60 mL/min/1.73m2 or no confirmed decrease from baseline in eGFR of ≥20%. Subjects who received rescue medication 

for LN or >10 mg prednisone for >3 consecutive days or >7 days total from 56 days prior to remission assessment until the time 

of the remission assessment were considered not achieving complete remission. 

Secondary outcome: 

• Number of Subjects Achieving Complete Renal Remission at 48 Weeks [ Time Frame: Week 48 ] 

Complete remission is defined as: 

o Confirmed protein/creatinine ratio of ≤0.5 mg/mg and 

o eGFR ≥60 mL/min/1.73m2 or no confirmed decrease from baseline in eGFR of ≥20%. Subjects who received rescue medication 

for LN or >10 mg prednisone for >3 consecutive days or >7 days total from 56 days prior to remission assessment until the time 

of the remission assessment were considered not achieving complete remission. 

 

• Number of Subjects Achieving Complete Renal Remission at 24 and 48 Weeks in the Presence of Low Dose Steroids [ Time Frame: Weeks 

24 and 48 ] 

Complete remission is defined as: 

o Confirmed protein/creatinine ratio of ≤0.5 mg/mg and 

o eGFR ≥60 mL/min/1.73m2 or no confirmed decrease from baseline in eGFR of ≥20%. Subjects who received rescue medication 

for LN or >10 mg prednisone for >3 consecutive days or >7 days total from 56 days prior to remission assessment until the time 

of the remission assessment were considered not achieving complete remission. 

Low-dose steroids is defined as use of ≤5 mg prednisone for 8 weeks leading up to the Week 24 visit date or for 12 weeks leading up to 

the Week 48 visit date. 

 

• Time to Complete Remission (Number of Weeks) [ Time Frame: week 48 ] 

Time to Complete Remission is defined as time from first dose of voclosporin/placebo to UPCR ≤ 0.5mg in the absence of rescue 

medication. 
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• Time to Sustained Early Complete Remission (Number of Weeks) [ Time Frame: week 48 ] 

Time to Sustained Complete Remission is defined as time from first dose of voclosporin/placebo to UPCR ≤ 0.5mg occurring at week 24 or 

earlier and sustained until week 48 in the absence of rescue medication. 

 

• Number of Subjects Achieving Sustained Early Complete Remission [ Time Frame: week 48 ] 

Sustained early complete remission defined as complete remission that occurred on or before Week 24 and was sustained through Week 

48 

 

• Time to Partial Remission (Number of Weeks) [ Time Frame: week 48 ] 

Time to partial Remission is defined as time from first dose of voclosporin/placebo to 50% UPCR reduction sustained until week 48 in the 

absence of rescue medication. 

 

• Number of Subjects Achieving Partial Remission [ Time Frame: week 48 ] 

Partial remission is defined as a 50% reduction in UPCR from baseline at Week 24 and Week 48. 

 

• Number of Subjects Achieving, and Remaining in, Complete Remission [ Time Frame: week 48 ] 

Sustained complete remission defined as the first occurrence of complete remission that was sustained through Week 48 

 

• Duration of Complete Remission (Number of Weeks) [ Time Frame: week 48 ] 

Duration of Complete Remission is defined as time of first occurrence of UPCR ≤ 0.5 mg/mg until the second increase above 0.5 mg/mg 

(i.e., a single occurrence above 0.5 is permitted) or use of rescue medication. 

 

• Number of Subjects Achieving Partial Renal Remission at 24 and 48 Weeks [ Time Frame: week 24 and 48 ] 

Number of patients with partial Remission is defined as time from first dose of voclosporin/placebo to 50% UPCR reduction at week 24 or 

week 48 in the absence of rescue medication. 
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Primary, secondary and exploratory endpoints Primary outcome 

• Double-blind Period: Percentage of Participants With Primary Efficacy Renal Response (PERR) at Week 

104 [ Time Frame: Week 104 ] 

PERR is defined as urinary protein creatinine ratio <=0.7, estimated glomerular filtration rate (eGRF) 

was not more than 20 percent (%) below the pre-flare value or >=60 milliliters per minute per 1.73 

square meter (mL/min/1.73m^2) and was not a treatment failure. Analysis was performed using a 

logistic regression model for the comparison between belimumab and placebo with covariates 

treatment group, induction regimen (CYC vs. MMF), race (Black vs. Non-Black), Baseline urine protein-

creatinine ratio (uPCR), and Baseline eGFR. Modified Intent-to-treat Population consisted of all 

randomized participants who received at least one dose of study treatment and were not excluded 

due to Good Clinical Practice (GCP) non-compliance. Percentage of participants with PERR at Week 

104 has been presented. 

 

• Open-label Period: Number of Participants Reporting AEs and serious adverse events (SAEs) [ Time 

Frame: From first open-label dose (Day 1) up to open-label Week 32 (8 weeks after last dose) ] 

An AE is any untoward medical occurrence in a participant or clinical investigation participant, 

temporarily associated with the use of a medicinal product, whether or not considered related to the 

medicinal product. A SAE is any untoward medical occurrence that, at any dose: resulting in death, is 

life threatening, requires hospitalization or prolongation of existing hospitalization, results in 

disability/incapacity, is a congenital anomaly/birth defect, any other situation according to medical or 

scientific judgment or all events of possible drug-induced liver injury with hyperbilirubinemia were 

categorized as SAE. Number of participants with AEs and SAEs have been reported. 

 

• Open-label Period: Number of Participants Reporting Adverse Events of Special Interest (AESI) [ Time 

Frame: From first open-label dose (Day 1) up to open-label Week 32 (8 weeks after last dose) ] 

An AESI is one of scientific and medical concern specific to the product, for which ongoing monitoring 

and rapid communication by investigator to sponsor can be appropriate. A summary of protocol 

defined AESIs include malignant neoplasms including and excluding non-melanoma skin cancer, post-

infusion systemic reactions, all infections of special interest (opportunistic infections, Herpes Zoster, 

tuberculosis, and sepsis), depression (including mood disorders and anxiety)/suicide/self-injury and 

deaths. 

Secondary outcome: 
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• Double-blind Period: Percentage of Participants With Complete Renal Response (CRR) at Week 104 [ 

Time Frame: Week 104 ] 

CRR is defined as urinary protein creatinine ratio <0.5, eGRF was not more than 10% below the pre-

flare value or >=90 mL/min/1.73m^2 and was not a treatment failure. Analysis was performed using a 

logistic regression model for the comparison between belimumab and placebo with covariates of 

induction regimen (CYC vs. MMF), race (Black vs. Non-Black), Baseline uPCR and Baseline eGFR. 

Percentage of participants with CRR at Week 104 has been presented. 

 

• Double-blind Period: Percentage of Participants With PERR at Week 52 [ Time Frame: Week 52 ] 

PERR is defined as urinary protein creatinine ratio <=0.7, eGRF was not more than 20% below the pre-

flare value or >=60 mL/min/1.73m^2 and was not a treatment failure. Analysis was performed using a 

logistic regression model for the comparison between belimumab and placebo with covariates of 

induction regimen (CYC vs. MMF), race (Black vs. Non-Black), uPCR, and Baseline eGFR. Percentage of 

participants with PERR at Week 52 has been presented. 

 

• Double-blind Period: Number of Participants With Time to Death or Renal Related Event [ Time Frame: 

Up to Week 104 ] 

Events are defined as the first event experienced among the following: death, progression to end 

stage renal disease, doubling of serum creatinine from Baseline, renal worsening or renal-related 

treatment failure. Participants who discontinued randomized treatment, withdrew from the study, 

were lost to follow-up, or had a non renal-related treatment failure were censored. Participants who 

completed the 104-week treatment period were censored at the Week 104 visit. Time to event is 

defined as event date minus treatment start date plus one. Analysis was performed using Cox 

proportional hazards model for the comparison between belimumab and placebo adjusting for 

induction regimen, race, Baseline uPCR and Baseline eGFR. Number of participants with time to death 

or renal related event up to Week 104 has been presented. 

 

• Double-blind Period: Percentage of Participants With Ordinal Renal Response (ORR) at Week 104 [ 

Time Frame: Week 104 ] 

ORR is defined with respect to reproducible responses that included CRR, partial RR (PRR) and non 

responder. CRR is reported when uPCR was <0.5, eGFR was not more than 10% below pre-flare GFR or 

within normal range and not a treatment failure. PRR is >=50% decrease from Baseline in uPCR and 

one of the following: value <1 if Baseline <=3, or value <3 if the Baseline was >3, eGFR not more than 
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May be a few isolated subepithelial or subendothelial deposits visible by 
immunofluorescence or electron microscopy, but not by light microscope 

Class III Focal lupus nephritis Active or inactive focal, segmental or global endo- or extra capillary glomerulonephritis 
involving 

 

Class III (A) Active lesions: focal proliferative lupus nephritis (LN) 

Class III (A/C) Active and chronic lesions: focal proliferative and sclerosing LN 

Class III (C) Chronic inactive lesions with glomerular scars: focal sclerosing LN 

Class IV Diffuse lupus nephritis Active or inactive diffuse, segmental or global endo- or extra capillary 
glomerulonephritis involving ≥50% of all glomeruli, typically with diffuse subendothelial 
immune deposits, with or without mesangial alterations. This class is divided into diffuse 
segmental (IV-S) LN when ≥50% of the involved glomeruli have segmental lesions, and 
diffuse global (IV-G) LN when ≥50% of the involved glomeruli have global lesions. 
Segmental is defined as a glomerular lesion that involves less than half of the glomerular 
tuft. This class includes cases with diffuse wire loop deposits but with little or no 
glomerular proliferation. 

Class IV-S (A) Active lesions: diffuse segmental proliferative LN 

Class IV-G (A) Active lesions: diffuse global proliferative LN 

Class IV-S (A/C) Active and chronic lesions: diffuse segmental proliferative and sclerosing LN 

Class IV-G (A/C) Active and chronic lesions: diffuse global proliferative and sclerosing LN 

Class IV-S (C) Chronic inactive lesions with scars: diffuse segmental sclerosing LN 

Class IV-G (C) Chronic inactive lesions with scars: diffuse global sclerosing LN 

Class V Membranous lupus nephritis Global or segmental subepithelial immune deposits or their morphologic sequelae by 
light microscopy and by immunofluorescence or electron microscopy, with or without 
mesangial alteration 

Class V LN may occur in combination with class II or IV in which case both will be 
diagnosed 

Class V LN show advanced sclerosis 

Class VI Advanced sclerosis lupus nephritis ≥90% of glomeruli globally sclerosed without residual activity 

Abbreviations: AE = adverse event; AESI = adverse events of special interest; CRR = complete renal response; CYC = cyclophosphamide; eGFR = estimated glomerular filtration rate; GCP = Good Clinical 

Practice; MMF = mycophenolate mofetil; ORR = ordinal renal response; PERR = primary efficacy renal response; PRR = partial renal response; SAE = serious adverse event; SLE = systemic lupus 

erythematosus; uPCR = urine protein creatinine ratio 
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Asian 53 (30) 56 (31)    30 (25.9)    30 (30.0) 52 (58.4) 44 (0.5) 36 (40.9) 114 (51) 109 (49) 

Other† 32 (18) 42 (24)    24 (20.7)    23 (23.0) 4 (4.5) 2 (2.3) 5 (5.7) 6 (3) 8 (4) 

Ethnicity*, n (%)          

Hispanic or Latino 57 (32) 59 (33)    39 (33.6)    33 (33.0) 9 (10.1) 13 (14.8) 13 (14.8) NR NR 

Non-Hispanic or non-Latino 122 (68) 118 (66)    77 (66.4)    67 (67.0) 80 (89.9) 75 (85.2) 3.5 (4.0) NR NR 

Unknown 0 1 (1) 0 0 0 0 0 NR NR 

Time since initial LN 

diagnosis, mean (SD), years 

4.6 (5.1) 4.7 (4.9) NR NR 4.2 (5.1) 3.2 (4.4) 3.5 (4.0) Median = 0.2 Median = 0.2 

Time since SLE diagnosis, 

mean (SD), years 

6.6 (6.4) 6.9 (6.1)‡ NR NR NR NR NR Median = 3.3  Median = 3.3 

Biopsy class, n (%)          

Pure class III 20 (11) 29 (16) 13 (11.2) 21 (21.0) 0 0 0 126 (56) 

 

132 (59) 

 Pure class IV 91 (51) 77 (43) 64 (55.2) 37 (37.0) 0 0 0 

Pure class V 25 (14) 25 (14) 17 (14.7) 14 (14.0) 12 (13.5) 14 (15.9) 13 (14.8) 36 (16) 36 (16) 

Class II and V only 0 1 (<1) 0 0 0 0 0 NR NR 

Class III and V only 24 (13) 20 (11) 11 (9.5) 12 (12.0) 56 (62.9) 63 (71.6) 59 (67.0) 61 (27) 55 (25) 

Class IV and V only 19 (11) 26 (15) 10 (8.6) 16 (16.0) 21 (23.6) 11 (12.5) 16 (18.2) 

Baseline eGFR        NR NR 

Mean (SD), mL/min/1.73 m² 92.1 (30.6) 90.4 (29.0) 94.1 (31.4) 92.0 (28.0) 95.3 (28.4) 104.0 (27.3) 100.2 (27.1) 100.0 (NR) 101.0 (NR) 

High (≥60 mL/min/1.73 m²), n 

(%) 

146 (82) 144 (81) NR NR NR NR NR 190 (85) 182 (82) 

Mean (SD) baseline UPCR, 

mg/mg 

4.14 (2.71) 3.87 (2.36) 3.9 (2.6) 3.9 (2.5) 5.16 (4.2) 4.48 (3.0) 4.43 (3.6) ‡ 3.2 (NR) 3.5 (NR) 

Anti-dsDNA          
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Mean (SD), IU/mL 105.2 (127.7) 94.7 (124.4) NR NR NR NR NR NR NR 

Anti-dsDNA antibodies, n (%) NR NR NR NR NR NR NR 194 (87) 197 (88) 

High (>10 IU/mL), n (%) 133 (74) 118 (66) NR NR NR NR NR NR NR 

SELENA-SLEDAI, mean (SD); n 13.2 (6.5); 

n=177 

11.8 (6.1); 

n=177 

  NR NR NR 12.5 (NR) 12.2 (NR) 

MMF use at screening, n (%)          

Yes 100 (56) 96 (54) NR NR  

31 (34.8) 

 

 

29 (33.0) 

 

 

32 (36.4) 

 

NA NA 

No  79 (44) 82 (46) NR NR 58 (65.2) 59 (67.0) 56 (63.6) NA NA 

Antinuclear antibodies — no. 

(%) 

NR NR NR NR NR NR NR 194 (87) 197 (88) 

 

Anti-C1q antibodies — 

no./total no. (%) 

NR NR NR NR NR NR NR 181/223 (81) 172/221 (78) 

Anti-Sm antibodies — 

no./total no. (%) 

NR NR NR NR NR NR NR 73/223 (33) 72/219 (33) 

Previous treatment — no. (%)          

Any antimalarial drug NR NR NR NR NR NR NR 166 (74) 154 (69) 

ACE inhibitor or ARB NR NR NR NR NR NR NR 147 (66) 150 (67) 

Note: *Analyses for race and ethnicity were post hoc; †Other include American Indian, Alaska Native, Native Hawaiian, Pacific Islander, and other or mixed races except mixed Black race; §Not 
including South Africa;  ‡Data missing for 1 patient. Percentages might not add up to 100% because of rounding. 

Abbreviations: ACE = angiotensin-converting enzyme; anti-dsDNA = anti-double-stranded deoxyribonucleic acid; ARB = angiotensin receptor blocker; eGFR = estimated glomerular filtration rate; 
MMF = mycophenolate mofetil; NR = not reported; SELENA-SLEDAI = Safety of Estrogens in Systemic Lupus Erythematosus National Assessment-Systemic Lupus Erythematosus Disease Activity Index; 
SD = standard deviation; UPCR = urine protein creatinine ratio. 

Source: (150, 151) 
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Comparability of patients across studies  

AURORA 2 is a continuation study of AURORA 1. As such, intrinsically, the two studies show similarities in baseline 

characteristics and inclusion/exclusion criteria. However, AURORA 1 and AURORA 2 have differences in study subjects 

enrolled. As such, some differences were noticed between the two trials concerning the proportion of participants 

classified in biopsy classes/groups. However, a review of the baseline characteristics and inclusion/exclusion criteria of 

the two trials demonstrated comparability of patients across the two studies. 

The BLISS-LN and AURA-LV studies show demographical similarities (regards to age, female enrolment, weight, race) to 

the two studies AURORA 1 and AURORA 2. In addition, both studies share similarities in LN baseline characteristics 

(biopsy class, baseline eGFR, SELENA-SLEDAI (exclusively BLISS)) with the two studies AURORA 1 and AURORA 2. 

However, the two studies show multiple baseline characteristic discrepancies from the two studies AURORA 1 and 

AURORA 2. Specifically, patients enrolled in the BLISS-LN study had much shorter (BLISS-LN; median, AURORA 1; mean, 

AURA-LV; mean) time from initial SLE or LN diagnosis to enrolment than the two other studies reporting on this metric. 

In addition, biopsy classes showed some discrepancies between the included studies. Lastly, a noticeable difference was 

observed between baseline characterises regarding prior MMF use between the two studies reporting on the metric 

(AURORA 1, AURA-LV). 

Comparability of the study populations with Danish patients eligible for treatment 

Though a large proportion of patients were recruited in the region of Asia and Asia-Pacific a larger proportion (majority 

in AURORA 1) of patients in the studies were recruited in North America and Europe, and the inclusion criteria and 

patient characteristics were consistent with the criteria for treatments in Denmark. Therefore, no important differences 

exist between the study populations and the Danish patient population. This was confirmed by a Danish key opinion 

leader (142).  
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Median time to Complete 

renal response  * 

Low-dose 

voclosporin 
89 19.7 

NR NR NR 

 

HR: 2.26 

HR: 2.25 

 

1.45 to 3.51 

1.46 to 3.47 

<0.001 

<0.001 

Time to CRR (UPCR <0.5 mg/mg) 

and PRR was measured from 

baseline as the number of days 

from randomisation to the day of 

the event. Each time to event 

endpoint was estimated using 

Kaplan-Meier methodology and 

Cox’s proportion hazards model. A 

two-sided log-rank test was 

performed to assess the 

significance of differences between 

the two treatment groups (139). 

 

High-dose 

voclosporin 
88 23.4 

Placebo 88 NR* 

Median time to Partial renal 

response 

Low-dose 

voclosporin 
89 4.3  

NR NR NR 
HR: 1.63 

HR: 1.74 

1.16 to 2.27 

1.25 to 2.43 

0.005 

0.002 

High-dose 

voclosporin 
88 4.4 

Placebo 88 6.6 

Mean change from baseline 

in SELENA-SLEDAI week 24 

Low-dose 

voclosporin 
74 -6.3 

1.8 

2.6 
NR NR 

 

-2.38** 

-2.35** 

 

-3.95 to -0.80 

-3.88 to -0.82 

 

0.003 

0.003 

Change from baseline endpoints 

(UPCR, eGFR, serum albumin, urine 

protein, and SELENA-SLEDAI score) 

were analysed using analysis of 

covariance (ANCOVA) models 

adjusted as appropriate (139). 

 

High-dose 

voclosporin 
82 -7.1 

Placebo 76 -4.5 

Mean change from baseline 

in SELENA-SLEDAI week 48 

Low-dose 

voclosporin 
77 -7.9 

2.6 

3.0 
NR NR 

 

-2.95** 

-2.58** 

 

-4.44 to -1.45 

-4.05 to -1.11 

 

<0.001*** 

<0.001*** High-dose 

voclosporin 
82 -8.3 

Placebo 79 -5.3 

*Median time to CRR was not calculated for Placebo, as 50% of the group never achieved CRR. 

** Calculated as difference in mean change from baseline (vs. placebo) 

*** P-values are from an ANCOVA model, adjusted for baseline level. 

Abbreviations: ANCOVA = analysis of covariance; CI = confidence interval;; eGFR = estimated glomerular filtration rate; NR = not reported; OR = odds ratio; SELENA-SLEDAI = Safety of Estrogens in Systemic Lupus Erythematosus 
National Assessment Systemic Lupus Erythematosus Disease Activity Index; UPCR = urine protein creatinine ratio 
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¶ For this end point, events were defined as the first event that occurred among the following: death; progression to end-stage kidney disease; doubling of the serum creatinine level from the baseline level; increased proteinuria, 
impaired kidney function, or both; or kidney-related treatment failure. Data on patients who discontinued belimumab or placebo, withdrew from the trial, or were lost to follow-up were censored on the date of the event. Data 
on patients who completed the 104-week treatment period were censored at the week 104 visit. The time to event in days was defined as the event date minus the treatment start date plus 1. A Cox proportional-hazards 
model for the comparison between belimumab and placebo was used, with adjustment for induction regimen, race, baseline ratio of urinary protein to creatinine, and baseline eGFR. 
‖ The P value was from a rank analysis-of-covariance model comparing belimumab with placebo, with covariates for trial group, induction regimen (cyclophosphamide vs. mycophenolate mofetil), race (Black vs. non-Black), 
baseline ratio of urinary protein to creatinine, and baseline eGFR. Withdrawal from the trial, treatment failure, and discontinuation of belimumab or placebo were imputed as a nonresponse. 
** This end point is defined as an eGFR that is no worse than 10% below the baseline value or within normal range and at least a 50% decrease in the ratio of urinary protein to creatinine with one of the following: a ratio of 
urinary protein to creatinine of less than 1.0 if the baseline ratio was 3.0 or less, or a ratio of urinary protein to creatinine of <3.0 if the baseline ratio was greater 3.0; no treatment failure; and not complete renal response. 
Abbreviations: CI = confidence interval; eGFR = estimated glomerular filtration rate; HR = hazard ratio; NR = not reported; N/A = not applicable; OR = odds ratio; PERR = primary efficacy renal response; SoC = standard of care 











 

   

Side 215/332 

 

Medicinrådet    Dampfærgevej 21-23, 3. sal   DK-2100 København Ø    +45 70 10 36 00    medicinraadet@medicinraadet.dk     www.medicinraadet.dk 

Subcutaneous abscess 1 (1.1) 0 (0.0) 0 (0.0) 
Bronchiolitis 0 (0.0) 0 (0.0) 1 (1.1) 
Carbuncle 0 (0.0) 0 (0.0) 1 (1.1) 
Escherichia urinary tract infection 0 (0.0) 0 (0.0) 1 (1.1) 

Varicella 0 (0.0) 0 (0.0) 1 (1.1) 
Gastrointestinal disorders 5 (5.6) 9 (10.2) 4 (4.5) 
Gastritis 1 (1.1) 2 (2.3) 2 (2.3) 
Diarrhoea 0 (0.0) 2 (2.3) 1 (1.1) 

Gingival hypertrophy 0 (0.0) 2 (2.3) 0 (0.0) 
Vomiting 1 (1.1) 1 (1.1) 0 (0.0) 
Gastritis erosive 0 (0.0) 1 (1.1) 0 (0.0) 
Gastrooesophageal reflux disease 0 (0.0) 1 (1.1) 0 (0.0) 

Gingival swelling 0 (0.0) 1 (1.1) 0 (0.0) 
Abdominal pain upper 2 (2.2) 0 (0.0) 0 (0.0) 
Peptic ulcer 1 (1.1) 0 (0.0) 0 (0.0) 

Duodenal ulcer 1 (1.1) 0 (0.0) 0 (0.0) 
Dyspepsia 1 (1.1) 0 (0.0) 0 (0.0) 
Gastric disorder 1 (1.1) 0 (0.0) 0 (0.0) 
Gastrointestinal haemorrhage 1 (1.1) 0 (0.0) 0 (0.0) 

Nausea 1 (1.1) 0 (0.0) 0 (0.0) 
Constipation 0 (0.0) 0 (0.0) 1 (1.1) 
Nervous system disorders 4 (4.5) 5 (5.7) 2 (2.3) 
Headache 1 (1.1) 3 (3.4) 0 (0.0) 

Posterior reversible encephalopathy syndrome 1 (1.1) 1 (1.1) 0 (0.0) 
Post herpetic neuralgia 0 (0.0) 1 (1.1) 1 (1.1) 
Migraine 0 (0.0) 1 (1.1) 0 (0.0) 

Cerebral haemorrhage 1 (1.1) 0 (0.0) 0 (0.0) 
Convulsion 1 (1.1) 0 (0.0) 0 (0.0) 
Hypoesthesia 1 (1.1) 0 (0.0) 0 (0.0) 
Cerebrovascular accident 0 (0.0) 0 (0.0) 1 (1.1) 

Vascular disorders 3 (3.4) 4 (4.5) 1 (1.1) 
Hypertension 3 (3.4) 2 (2.3) 0 (0.0) 
Flushing 0 (0.0) 1 (1.1) 0 (0.0) 
Malignant hypertension 0 (0.0) 1 (1.1) 0 (0.0) 

Hypertensive crisis 0 (0.0) 0 (0.0) 1 (1.1) 
Cardiac disorders 1 (1.1) 2 (2.3) 1 (1.1) 
Pericardial effusion 0 (0.0) 1 (1.1) 0 (0.0) 

Palpitations 0 (0.0) 1 (1.1) 0 (0.0) 
Pericarditis 0 (0.0) 1 (1.1) 0 (0.0) 
Wolff-Parkinson-White syndrome 1 (1.1) 0 (0.0) 0 (0.0) 
Acute coronary syndrome 0 (0.0) 0 (0.0) 1 (1.1) 

Renal and urinary disorders 4 (4.5) 3 (3.4) 4 (4.5) 
Renal failure acute 2 (2.2) 3 (3.4) 0 (0.0) 
Renal impairment 2 (2.2) 0 (0.0) 1 (1.1) 
Oliguria 1 (1.1) 0 (0.0) 0 (0.0) 

Lupus nephritis 0 (0.0) 0 (0.0) 1 (1.1) 
Proteinuria 0 (0.0) 0 (0.0) 1 (1.1) 
Strangury 0 (0.0) 0 (0.0) 1 (1.1) 

Musculoskeletal and connective tissue disorders 1 (1.1) 2 (2.3) 2 (2.3) 
Systemic lupus erythematosus 0 (0.0) 1 (1.1) 1 (1.1) 
Myalgia 0 (0.0) 1 (1.1) 0 (0.0) 
Back pain 1 (1.1) 0 (0.0) 1 (1.1) 

Metabolism and nutrition disorders 1 (1.1) 2 (2.3) 1 (1.1) 
Hypokalaemia 0 (0.0) 1 (1.1) 1 (1.1) 
Metabolic acidosis 0 (0.0) 1 (1.1) 0 (0.0) 
Diabetes mellitus 1 (1.1) 0 (0.0) 0 (0.0) 

General disorders and administration site conditions 2 (2.2) 1 (1.1) 0 (0.0) 
Pyrexia 0 (0.0) 1 (1.1) 0 (0.0) 
Fatigue 1 (1.1) 0 (0.0) 0 (0.0) 

Generalised oedema 1 (1.1) 0 (0.0) 0 (0.0) 
Blood and lymphatic system disorders 0 (0.0) 1 (1.1) 1 (1.1) 
Thrombocytopenia 0 (0.0) 1 (1.1) 0 (0.0) 
Leukopenia 0 (0.0) 0 (0.0) 1 (1.1) 
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Pneumonia 3 (1) 4 (2) 

Herpes zoster 3 (1) 2 (1) 

Adverse events resulting in discontinuation of trial drug 29 (13) 29 (13) 

Adverse events of special interest‡ 

  

Cancer 

  

Excluding nonmelanoma skin cancer§ 2 (1) 0 

Including nonmelanoma skin cancer§ 3 (1) 0 

Postinfusion reactions¶ 26 (12) 29 (13) 

All infections of special interest, including opportunistic infections, herpes 

zoster, tuberculosis, and sepsis 

30 (13) 34 (15) 

Serious infections 9 (4) 7 (3) 

Depression, suicide, or self-injury 11 (5) 16 (7) 

C-SSRS suicidal ideation or behavior during trial intervention 7 (3) 12 (5) 

Death 6 (3) 5 (2) 

Fatal serious adverse events that began during trial intervention 4 (2) 3 (1) 

Fatal serious adverse events that did not begin during trial intervention 2 (1) 2 (1) 
Note: Only adverse events that occurred during the intervention period (from the first infusion to the first missed infusion or the last 
infusion, whichever was later, plus 28 days) are listed. Patients were counted once in each row and column for any adverse event that 
met the criterion. Adverse events were coded with the use of the Medical Dictionary for Regulatory Activities (MedDRA), version 22.0. 
† This category includes all patients who had at least one event. Relatedness of the intervention to the event was determined by the 
site investigators. ‡ These events were determined according to a custom MedDRA query. § This category includes tumors of 
unspecified cancer that were adjudicated as cancer. ¶ These events were determined according to a custom MedDRA query or sponsor 
adjudication. 

Abbreviations: C-SSRS = Columbia Suicide Severity Rating Scale; MedDRA = Medical Dictionary for Regulatory Activities 
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Appendix G Extrapolation  

Transitions beyond the three-year study period of AURORA and AURORA 2, were applied from external literature 

and KOL experts. This is described in section 8.3. Below are described further details on the extrapolation of TTD. 

For TTD, the model specifications for all five parametric models fitted to the data are presented in Table 125; 

with requested plots presented below in Figure 29 (graphing the parametric fits for MMF) and   



 

   

Side 220/332 

 

Medicinrådet    Dampfærgevej 21-23, 3. sal   DK-2100 København Ø    +45 70 10 36 00    medicinraadet@medicinraadet.dk     www.medicinraadet.dk 

Figure 30 (graphing the parametric fits for voclosporin + MMF). It must be noted that parametric models are 

only used over the time period for which TTD data is available, so the fits are only compared to the KM period 

as there is no extrapolation of TTD used in the model. 

Figure 29: TTD curves for all parametric models, MMF 

Abbreviations: KM = Kaplan-Meier; MMF = mycophenolate mofetil; TTD = time to treatment discontinuation 
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Figure 30: TTD curves for all parametric models, VCS+MMF 

Abbreviations: KM = Kaplan-Meier; MMF = mycophenolate mofetil; TTD = time to treatment discontinuation; VCS = voclosporin 

Justification of the choice of the log-logistic curve has been done systematically, as suggested in TSD 146.(217) 

Based on the log-cumulative hazard plots, Schoenfeld residuals and two PHs tests detailed in the CS, the 

hypothesis of PHs is not rejected, so dependent models are fit. Based on visual inspection, the exponential and 

Weibull models seem to have the worst fit and are therefore excluded from the further comparison. Additionally, 

when considering the MMF KM data, the log-normal curve seems to be underestimating the treatment 

discontinuation at 36 months and is therefore excluded from consideration. This leaves the log-logistic and 

generalised gamma parameterisations, which are difficult to distinguish from one another visually since they are 

primarily overlapping in both figures. Both the AIC and BIC for the log-logistic were more than 2 points below 

the respective AIC and BIC values for the generalised gamma, which indicates that the former is the best fitting 

model. Therefore, the log-logistic was used in the base case. 

 

6 TSD14: “The fit of alternative models should be assessed systematically. Log-cumulative hazard plots (or suitable residuals plots), AIC/BIC 

tests (or other suitable tests of internal validity), and clinical plausibility based upon expert judgement, external data, or biological 

reasoning should be presented and assessed. Visual inspection should not be relied upon, but where it is used it is important to include 

numbers at risk data in diagrams of Kaplan Meier curves, as this aids the review of model fit via visual inspection.” 
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QA was performed for all publications except for conference proceedings, as there was insufficient 

methodological data to assess the study quality. Cost-effectiveness studies identified went through a QA using 

the Drummond checklist (218). The QA was conducted in conjunction with the data extraction and delivered in 

the same extraction sheet. 

Published cost-effectiveness studies 

Search results 

The initial parent SLR search was conducted on 01 June 2021. A total of 1,517 titles/abstracts were screened for 

eligibility. Subsequently, 1,334 records were excluded based on titles and abstracts. The remaining 183 

publications were assessed for inclusion. Among the excluded publications (n=142), 23 exclusions were based 

on population (11 of which referred to publications looking at SLE population in general), 30 on outcomes, 85 

on study design, and four were duplicates. In total, 41 publications were identified and extracted. Five 

publications reported on economic evaluations, 21 on healthcare cost and resource use and 15 on 

HRQoL/utilities. One publication reported both HRQoL and cost and resource use together with cost-

effectiveness analysis.(143) One presented cost and resource use data together with a cost-effectiveness 

analysis.(219) The review did not identify any relevant health technology assessment. 

An update search to the SLR was conducted on 04 February 2022. In total, 123 titles/abstracts were screened 

for eligibility. Subsequently, 106 records were excluded based on titles and abstracts. The remaining 17 

publications were assessed for inclusion. Among the excluded publications (n=11), eight exclusions were based 

on population, one each on intervention and outcomes, and one was a duplicate. In total, seven publications 

were identified and extracted: six publications from the SLR update(220-225) and one after crosschecking the 

list of exclusions from the parent SLR (226). Of the seven publications, two reported on economic evaluations, 

four on healthcare cost and resource utilization and one on HRQoL. 

After the parent and update SLRs, a total of 48 studies were included and extracted for this economic SLR. The 

overview of the aggregated search results can be found in Figure 31.
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Figure 31: Economic SLR PRISMA for parent and updated SLR searches 

 

*The search strategy was updated for considering the SLE patients with ‘renal damage’ or ‘renal activity’, therefore citations excluded in parent SLR were searched again for additional studies 

**Included European HTA agencies such as The National Institute for Health and Care Excellence (NICE), Agenzia Italiana del Farmaco (AIFA) Gemainsamer Bun-desausschuss (G-BA), Haute Autorie de Sante (HAS), 
Norwegian Medicines Agency (NoMA), Scottish Medicines Consortium (SMC), Tandvårds-och Läkemedelsförmånsverket (TLV) and Zorginstituut Nederland (ZiNL)  

Abbreviations: HTA = health technology assessment; PRISMA = Preferred Reporting Items for Systematic Reviews and Meta-Analyses; SLE = systemic lupus erythematosus; SLR = systematic literature review 
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Published health-related quality of life and utility studies 

Among the 48 verified studies, 17 reported QoL data, which can be found in Table 130. Overall, interventions 

and comparators varied between studies or were not reported due to the nature of the study design. In 

Daleboudt et al. (2011) (227), two distinct treatment protocols were evaluated. Cyclophosphamide together 

with prednisone was compared to AZA methylprednisolone/prednisone or MMF in two studies (228, 229). 

Furthermore, patients in Arends et al. (2014) received cyclophosphamide and prednisone followed by MMF and 

prednisone and subsequently AZA and prednisone. Patients in Kim et al. (2018) were on various treatments, i.e., 

hydrocortisone, corticosteroids, methotrexate, AZA, MMF and tacrolimus. Hydroxychloroquine or prednisone 

were also given in Rogers et al. (2019). Bandhan et al. (2021) compared low-dose oral prednisolone to high-dose 

oral prednisolone. Lastly, one study reported treatments as “Standard of Care” (19). 

Most publications were prospective studies (n=7), including two RCTs and a single-armed trial. Furthermore, 

seven observational studies and three retrospective studies were identified. 

Around a quarter of the studies were conducted in the Netherlands (n=4) and two in Egypt. Other countries 

included the US, Colombia, Canada, Hong Kong, India, Korea, and Bangladesh. Three studies included 

populations from various continents. It was unclear where the study of Rogers et al. (2019) was conducted, 

though it should be noted that it was a conference abstract. 

Two of the studies with an international LN stud population also had the largest sample size: 1,078 and 566, 

respectively (19, 230). Aside from these and one RCT (221), all LN sample sizes were below 100. The smallest LN 

population size was reported in Tse et al. (2006) with 12 patients (228). 

Although inclusion criteria varied across studies, a total of eleven studies required the fulfilment of the Criteria 

of Classification of the ACR. Some of these studies specified further that at least four out of the 11 criteria must 

have been met. Moreover, two studies demanded the satisfaction of the Systemic Lupus International 

Collaborating Clinics (SLICC) classification criteria (231, 232). For LN specifically, few studies reported criteria. 

Three studies required biopsy-proven LN (19, 229, 233) or alternatively a diagnosis of LN identified by the renal 

disorder variable of the American College Of Rheumatology (ACR) classification criteria in Hanly et al. (2016). In 

one RCT, patients were eligible if they had proteinuria ≥500 mg/24 h and either had high titer of anti-dsDNA and 

low complements levels (C3 [<0.9 g/L] and/or C4 [<0.1 g/L]) or histology suggestive of class III or IV by renal 

biopsy (221). In Vu et al. (1999), patients were considered to have nephritis if they had ever manifested the 

features listed in the 7th criterion for the diagnosis of SLE: persistent proteinuria of at least 0.5g/24h or >3+ by 

dipstick, or cellular casts in the urine. Only four studies mentioned exclusion criteria, which comprised e.g., 

disease flares, active infections, previous malignancies, pregnancy, refusal of reliable contraceptives, known 

allergies for study medications, failure to complete questionnaires, impaired liver function, or patients requiring 

dialysis (221, 228, 233, 234). 
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Grootscholten, 

2007 

CYC/ prednisone AZA/ 

methylprednisolone/ 

prednisone 

RCT, Open-

label 

Netherlands 47 Presence of ≥4 ACR criteria for SLE, age 18 to 60 

years, creatinine clearance (Cockcroft-Gault) 

>25 ml/min, and biopsy-proven proliferative LN. 

Patients with WHO class IV LN were eligible 

when they had signs of active nephritis or a 

deterioration of renal function; patients with 

WHO class III LN had to meet both criteria 

NR 

Hanly, 2004 N/A N/A Observational 

study 

Canada 36 All patients fulfilled the ACR criteria for SLE. 

Nephropathy was defined as the presence of 

any of the following indicators: proteinuria 

>500mg/day, cellular casts, glomerular 

filtration <50%, abnormalities on renal biopsy, 

or ESRD treated by transplant or dialysis. 

NR 

Tse, 2006 Prednisolone and 

oral CYC 

MMF Prospective 

study 

Hong Kong, 

China 

12 The main inclusion criterion was a history of not 

fewer than two episodes of diffuse proliferative 

LN, amongst which one episode was treated 

with CYC-based induction immunosuppression 

and the other treated with MMF-based 

immunosuppression. In addition, the two 

studied episodes must be separated by no less 

than nine months 

Patients currently experiencing a disease flare, 

as indicated by clinical manifestations and/or a 

dose of prednisolone above 10mg daily 

Arends, 2014 IV CYC + oral 

prednisone followed 

by MMF + oral 

prednisone followed 

by AZA + oral 

prednisone 

N/A Single-arm 

trial 

Netherlands 71 All patients were aged between 18 and 70 

years, fulfilled ≥4 ACR criteria for SLE and had 

active proliferative LN, defined as biopsy-

proven LN (WHO class III or IV, in combination 

with class V in seven patients; renal biopsy had 

to be performed less than one year before 

inclusion), active urinary sediment (>5 

Patients with active infection, malignancy <5 

years before inclusion (except basal cell 

carcinoma), pregnancy or refusal to use reliable 

contraceptives during the first 2.5 years of 

treatment, or known allergy for the study 

medication 
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dysmorphic erythrocytes per high-power field 

and/or presence of cellular casts) and 

proteinuria > 0.5 g/day 

Hanly, 2016 Standard of care NR Prospective 

study 

USA, 

Europe, 

Canada, 

Mexico, Asia 

566 Patients fulfilled the ACR classification criteria 

for SLE; Nephritis was identified by the renal 

disorder variable of the ACR classification 

criteria and/or biopsy evidence of nephritis as 

per the ISN/RPS criteria 

NR 

Muhammed, 

2018 

NR NR Prospective 

study 

India 42 Patients satisfied the SLICC Classification 2012 

criteria and were 18 years of age or older 

NR 

Kim, 2018 Hydroxychloroquine, 

Corticosteroid, 

Methotrexate, AZA, 

MMF, Tacrolismus 

NR Retrospective 

study 

Korea 93 Patients with SLE who met the 1982 revised and 

1997 updated ACR classification criteria for SLE 

Failure to complete the questionnaire on self-

reported measured physical activity 

Rogers, 2019 Hydroxychloroquine 

or Prednisone 

NR Observational 

study 

NR 67 SLE patients NR 

Gaballah, 2019 NR NR Observational 

study 

Egypt 42 Patients who met the SLICC SLE classification 

criteria were included 

NR 

Vu, 1999 Hydroxychloroquine, 

Prednisone 

NR Observational 

study 

USA 104 All patients fulfilled the 1982 revised criteria of 

the ACR for the diagnosis of SLE. Two groups of 

patients were studied: (l) patients with ESRD 

due to lupus nephritis who were receiving 

longterm hemodialysis or peritoneal dialysis, 

and patients who did not require any form of 

renal replacement therapy. Patients were 

considered to have nephritis if they had ever 

NR 
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manifested the features listed in the 7th 

criterion for the diagnosis of SLE: (a) persistent 

proteinuria of at least 0.5 g/24 h or> 3+ by 

dipstick, or (b) cellular casts in the urine. 

Clarke, 2008 NR NR Observational 

study 

Canada, 

USA, UK 

81 Patients fulfilling the ACR revised criteria for 

SLE. 

NR 

Bandhan, 2021 Methylprednisolone 

+ low-dose oral 

prednisolone + CYC + 

hydroxychloroquine 

+ angiotensin 

receptor blocker 
 

Methylprednisolone 

+ high-dose oral 

prednisolone + CYC + 

hydroxychloroquine 

+ angiotensin 

receptor blocker 

RCT Bangladesh 170 Patients who fulfilled the ACR criteria for SLE. 

The LN cases were diagnosed if proteinuria 

≥500 mg/24 h and either had high titer of anti-

dsDNA (>75 U/mL) and low complements level 

(C3 [<0.9 g/L] and/or C4 [<0.1 g/L]) or on renal 

biopsy: histology suggestive of class III or IV LN 

(ISN/RPS 2003 classification of LN).19 Adults 

(≥18 years) of both genders and female patients 

of childbearing potential who were in a reliable 

method of contraception (preferably a barrier 

method) signed the informed written consent 

and were enrolled. 

Pregnant or lactating women, patients willing to 

have treatment with MMF rather than CYC, 

took CYC within the prior 4 weeks at screening, 

took ≥15 mg of prednisolone (or equivalent) per 

day for a period of ≥10 days during the previous 

month, renal thrombotic microangiopathy, 

eGFR ≤45 mL/min/1.73 m2, dialysis-dependent 

patients, requiring renal dialysis, a previous/ 

planned kidney transplant, altered liver 

function, malignancy, lymphoproliferative 

disease or previous total lymphoid irradiation, 

active bleeding disorders, active tuberculosis, 

diabetes mellitus, hypersensitivity or 

contraindications to CYC, corticosteroids or any 

components of these drug products, any 

overlap autoimmune conditions which may 

affect the study assessments or outcomes. 

Abbreviations: AZA = azathioprine; ACR = American College of Rheumatology; CYC = cyclophosphamide; ESRD = end-stage renal disease; HRQoL = Health-related Quality of life; ISN/RPS = International Society of 
Nephrology and Renal Pathology Society; IV = intravenous; LN = lupus nephritis; MMF = mycophenolate mofetil; N/A = not applicable; NIH = National Institutes of Health; NR = not reported; RCT = randomised controlled 
trial; SLE = systemic lupus erythematosus; SLICC = Systemic Lupus International Collaborating Clinics; SSC = SLE symptom checklist; WHO = World Health Organization
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Population characteristics 

Population characteristics per study and study arm are shown in Table 131. 

No patient characteristics have been disclosed in Aroca Martínez et al. 2017 (235), or characteristics 

contained data of non-LN patients as in Grootscholten et al. 2003 (236), Hanly et al. 2004 (237) and Gaballah 

et al. 2019 (232). These studies are therefore not in Table 131.  

The average patient age was between 28 and 41 years. The median age was given by two studies, which 

were 31 to 35 years. 

The majority of the patients were female in all studies with available data. The highest proportion of women 

with 100% was reported in Clarke et al. 2008 (226) in the SLICC renal damage 2 and 3 arms, the lowest 

proportion with 62.5% was reported in the NIH treatment protocol arm in Daleboudt et al. 2011 (227). 

Patient ethnicity was disclosed in five studies. Most patients in Grootscholten et al. 2007 (229) and Arends 

et al. 2014 (233), were of Caucasian ethnicity (87% and 75%, respectively). In Tse et al. 2006 (228), all 

patients were Asian. The greatest diversity was reported in Hanly et al. 2016 (19) with a third of the 

population being Caucasian, a fifth Asian and a quarter Black. In addition, 17.7% of the patients were 

Hispanic and 4.2% of another, not further specified ethnicity. In Vu et al. 1999 (238), approximately three-

quarters of the patients were Hispanic, 10-23% Black, 0-12% Caucasian, and 1-2% were of another ethnicity. 

The SLEDAI or SLEDAI-2K Index was reported in seven studies. The indices showed differences in the 

individual treatment arms. Two studies assessing active or non-active LN patients showed similar results 

with a mean of 9.4 and 9.1 for active LN patients and 2.2 and 3.2 for non-active LN patients or LN in 

remission. The highest mean SLEDAI Index was 17 (233), and the highest median was 22 in the 

cyclophosphamide/prednisone arm in Grootscholten et al. 2007 (229). Furthermore, SLEDAI-2K indices 

were reported in Hanly et al. 2016 with a mean of 8.5 or 3.6 without the renal variable (19) and in Kim et 

al. 2018 with a median of 47 (234). 

In the five studies reporting average disease duration values varied greatly, ranging from 0.5 to 12.6 years. 

Likewise, median disease duration in three other studies ranged from 1.9 months until eight years. 

Although data extraction variables included previous therapy lines and comorbidity index values, no data 

could be identified for HRQoL studies. 
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Muhamm
ed, 2018 

LN patients (No 
Neuropsychiatric 
SLE (NPSLE)) 

42 NR NR NR NR NR 

Kim, 2018 LN patients 93 Median 
(IQR): 35 
(28-44) 

91.4 NR SLEDAI-2K: 
median (IQR): 
4.0 (0.0–6.0) 

Median (IQR) 
in months: 
1.9 (0.2–6.1) 

Rogers, 
2019 

Active nephritis 34 NR NR NR SLEDAI: 9.1 
(4.3) 

NR 

Nephritis in 
Remission 

33 NR NR NR SLEDAI: 3.2 
(2.2) 

NR 

Vu, 1999 ESRD 22 36.1 (10) 95.5 Caucasian: 
0; Black: 
22.7; 
Hispanic: 
72.2; 
Other: 1.6 

SLEDAI: 3.5 
(4.7) 

11.5 (6) 

Preserved Renal 
Function 

82 38.7 (10.2) 86.6 Caucasian: 
12.2; Black: 
10.1; 
Hispanic: 
75.6; 
Other: 1.2 

SLEDAI: 5.2 
(4.7) 

6.6 (6.2) 

Clarke, 
2008 

SLICC renal damage 
= 1 

54 39.1 (12.8) 88.7 NR NR 10.6 (5.8) 

SLICC renal damage 
= 2 

15 37.8 (8.9) 100 NR NR 12.6 (7.3) 

SLICC renal damage 
= 3 

12 37.8 (7.8) 100 NR NR 15.8 (4.7) 

Bandhan, 
2021 

Low-dose group 85 26.56 
(6.41) 

87.5 NR NR 1.81 (2.04) 

High-dose group 85 30.25 
(8.63) 

81.2 NR NR 3.5 (4.47) 

Values is mean (SD) unless otherwise specified. 
Abbreviations: AZA = azathioprine; ESRD = end-stage renal disease; CYC = cyclophosphamide; IV = intravenous; IQR = interquartile 
range; LN = lupus nephritis; MMF = mycophenolate mofetil; NIH = National Institutes of Health; NPSLE = neuropsychiatric SLE; NR = 
not reported; SD = standard deviation; SLE = systemic lupus erythematosus; SLEDAI = Systemic Lupus Erythematosus Disease Activity 
Index; SLICC = Systemic Lupus International Collaborating Clinics  



 

   

 

Side 240/332 

 
 

Medicinrådet     Dampfærgevej 21-23, 3. sal   DK-2100 København Ø    +45 70 10 36 00    medicinraadet@medicinraadet.dk    

www.medicinraadet.dk 

Appendix I Mapping of HRQoL data  

As the AURORA 1 and 2 studies did not collect EQ-5D data, the SF-36 data were mapped into EQ-5D-3L data. 

However, this excluded the possibility of applying Danish-specific preference weights, and therefore UK 

weights are used. The mapping of SF-36 data to EQ-5D-3L data was presented in section 8.4.1.2. Below is 

summarised the SF-36 domains and the mapping into EQ-5D-3L.  

Summary of SF-36 domains 
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Summary of SF-36 mapped to EQ-5D scores 

Summary of MMRM Analysis for AURORA 1 
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SF-36 results from the integrated studies: AURORA 1 and AURORA 2 and mapped EQ-5D 
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Appendix J Probabilistic sensitivity analyses 

The table below has been copied directly from the model, in line with the guidelines. The inputs sheet in 

the model lists all of the assumptions for the probabilistic analysis. 
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Baseline n 

Mean (SD) 

Median 

Min, Max 

Week 12 n 

Mean (SD) 

Median 

Min, Max 

Week 24 n 

Mean (SD) 

Median 

Min, Max 

Week 52 n 

Mean (SD) 

Median 

Min, Max 

Procreation 

Baseline n 

Mean (SD) 

Median 

Min, Max 

Week 12 n 

Mean (SD) 

Median 

Min, Max 

Week 24 n 

Mean (SD) 

Median 

Min, Max 

Week 52 n 

Mean (SD) 

Median 

Min, Max 

Physical Health 

Baseline n 

Mean (SD) 

Median 

Min, Max 

Week 12 n 

Mean (SD) 

Median 

Min, Max 

Week 24 n 

Mean (SD) 

Median 
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Min, Max 

Week 52 n 

Mean (SD) 

Median 

Min, Max 

Pain Vitality 

Baseline n 

Mean (SD) 

Median 

Min, Max 

Week 12 n 

Mean (SD) 

Median 

Min, Max 

Week 24 n 

Mean (SD) 

Median 

Min, Max 

Week 52 n 

Mean (SD) 

Median 

Min, Max 

Emotional Health 

Baseline n 

Mean (SD) 

Median 

Min, Max 

Week 12 n 

Mean (SD) 

Median 

Min, Max 

Week 24 n 

Mean (SD) 

Median 

Min, Max 

Week 52 n 

Mean (SD) 

Median 

Min, Max 

Body Image 

Baseline n 

Mean (SD) 

Median 

Min, Max 

Week 12 n 
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Mean (SD) 

Median 

Min, Max 

Week 24 n 

Mean (SD) 

Median 

Min, Max 

Week 52 n 

Mean (SD) 

Median 

Min, Max 

Desires-Goal 

Baseline n 

Mean (SD) 

Median 

Min, Max 

Week 12 n 

Mean (SD) 

Median 

Min, Max 

Week 24 n 

Mean (SD) 

Median 

Min, Max 

Week 52 n 

Mean (SD) 

Median 

Min, Max 

Social support 

Baseline n 

Mean (SD) 

Median 

Min, Max 

Week 12 n 

Mean (SD) 

Median 

Min, Max 

Week 24 n 

Mean (SD) 

Median 

Min, Max 

Week 52 n 

Mean (SD) 

Median 

Min, Max 
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Coping 

Baseline n 

Mean (SD) 

Median 

Min, Max 

Week 12 n 

Mean (SD) 

Median 

Min, Max 

Week 24 n 

Mean (SD) 

Median 

Min, Max 

Week 52 n 

Mean (SD) 

Median 

Min, Max 

Satisfaction with care 

Baseline n 

Mean (SD) 

Median 

Min, Max 

Week 12 n 

Mean (SD) 

Median 

Min, Max 

Week 24 n 

Mean (SD) 

Median 

Min, Max 

Week 52 n 

Mean (SD) 

Median 

Min, Max 

Abbreviations: Max = maximum; Min = minimum; SD = standard deviation 
Source: Otsuka 2020(136) 

LupusPRO can be summed into two total scores, the HRQOL, as well as non-HRQOL. Correlation pots for 

both have been presented against EQ-5D, at both baseline (Figure 32 and Figure 33) and month 12 (Figure 

34 and   
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Figure 35). The Spearman’s rank correlation coefficient was 0.706 at baseline and 0.685 at month 12 for 

HRQoL, and 0.338 at baseline and 0.370 at month 12 for non-HRQOL.  
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Figure 32: Correlation plot of HRQOL LupusPRO against EQ-5D, baseline 

 

Abbreviations: EQ5D = EuroQoL 5-dimension scale; HRQoL = health-related quality of life; QoL = quality of life 
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Figure 33: Correlation plot of non-HRQOL LupusPRO against EQ-5D, baseline 

 

Abbreviations: EQ5D = EuroQoL 5-dimension scale; HRQoL = health-related quality of life; QoL = quality of life 



 

   

Side 315/332 

 

Medicinrådet    Dampfærgevej 21-23, 3. sal   DK-2100 København Ø    +45 70 10 36 00    medicinraadet@medicinraadet.dk     www.medicinraadet.dk 

 

 

Figure 34: Correlation plot of HRQOL LupusPRO against EQ-5D, Month 12 

 

Abbreviations: EQ5D = EuroQoL 5-dimension scale; HRQoL = health-related quality of life; QoL = quality of life 
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Figure 35: Correlation plot of non-HRQOL LupusPRO against EQ-5D, month 12 

 

Abbreviations: EQ5D = EuroQoL 5-dimension scale; HRQoL = health-related quality of life; QoL = quality of life 
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Note: *Low-GDP countries included Bangladesh, Sri Lanka and the Philippines. 

Abbreviations: BID = twice daily; GDP = gross domestic product; SOC = system organ class; TEAE = treatment-

emergent adverse event 

Source: Otsuka 2018(139) 

Subgroup analysis: CRR in biopsy subgroups 

Figure 36: AURA-LV - Covariate Analyses of CRR at week 24 (Top: Low-dose; Bottom: High-dose voclosporin) 

Low-dose voclosporin (Week 24) and High-dose voclosporin (Week 24) 

 

 
Abbreviations: CI = confidence interval; CRR = complete renal response 
Source: Rovin et al. 2019 (202) 

 

 

 

 

 





 

   

 

Side 321/332 

 
 

Medicinrådet     Dampfærgevej 21-23, 3. sal   DK-2100 København Ø    +45 70 10 36 00    medicinraadet@medicinraadet.dk    

www.medicinraadet.dk 

Figure 37: AURA-LV - Covariate Analyses of CRR at week 48 (Top: Low-dose; Bottom: High-dose voclosporin) 

Low-dose voclosporin (Week 48) 

 

High-dose voclosporin (Week 48) 

 

Abbreviations: CI = confidence interval; CRR = complete renal response 

Source: Rovin et al. 2019 (202) 
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Covariate analyses 

Low-dose voclosporin had a beneficial effect in terms of CRR at Week 24 across most covariates compared 

to placebo. The treatment benefit was not statistically significant for the majority of strata; however, this 

was likely due to the small sample size (e.g., male gender (n=28) and “other” race (n=17)) (139). ORs in 

favour of low-dose voclosporin were statistically significant for female gender; “other” biopsy class (i.e., not 

Class V); no MMF use at screening; White race; the region of Europe; and age >30 years. Odds ratios 

favoured placebo for male gender (OR 0.30) and Class V biopsy class (OR 0.19), although the results were 

not statistically significant (p=0.206 and p=0.075, respectively). Overall, similar trends were seen in the 

covariate analysis for the comparison of high-dose voclosporin vs. placebo (139). Given differences were 

not significant in scenario analyses, and that patient characteristics in the trial were confirmed to be aligned 

with those in Denmark, it is not expected that that certain characteristics affect the prognosis or 

effectiveness of treatment. 
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Appendix O BLISS-LN  

In a phase 3, multinational, multicenter, randomized, double-blind, placebo-controlled, 104-week trial 

conducted at 107 sites in 21 countries, adults with biopsy-proven, active lupus nephritis we assigned in a 

1:1 ratio to receive intravenous belimumab (at a dose of 10 mg per kilogram of body weight) or matching 

placebo, in addition to standard therapy. The primary end point at week 104 was a primary efficacy renal 

response (a ratio of urinary protein to creatinine of ≤0.7, an eGFR that was no worse than 20% below the 

value before the renal flare (pre-flare value) or ≥60 ml per minute per 1.73 m2 of body-surface area, and 

no use of rescue therapy), and the major secondary end point was a complete renal response (a ratio of 

urinary protein to creatinine of <0.5, an eGFR that was no worse than 10% below the pre-flare value or ≥90 

ml per minute per 1.73 m2, and no use of rescue therapy). The time to a renal-related event or death was 

assessed. 

In addition to standard therapy, patients received intravenous belimumab or placebo on days 1 (baseline), 

15, and 29 and every 28 days thereafter to week 100, with final assessments at week 104. Standard 

induction therapy, chosen by the investigators and initiated within 60 days before day 1, consisted of 

intravenous cyclophosphamide (500 mg every 2 weeks [±3 days] for 6 infusions) or MMF (target dose, 3 g 

per day). In patients receiving cyclophosphamide–azathioprine, maintenance therapy (target dose, 2 mg 

per kilogram per day; ≤200 mg per day) until trial end was initiated 2 weeks after the last dose of 

cyclophosphamide. For MMF  induction, maintenance therapy consisted of MMF at a dose of 1 to 3 g per 

day until the end of the trial, although after 6 months, the dose could be reduced to 1 g per day. At the 

investigator’s discretion, high-dose glucocorticoids (1 to 3 intravenous pulses of methylprednisolone [500 

to 1000 mg each]) could be administered during induction, followed by oral prednisone (0.5 to 1.0 mg per 

kilogram per day; total daily dose, ≤60 mg). 

 

Efficacy and safety 

From July 2012 through July 2017, a total of 797 patients underwent screening, and 448 patients underwent 

randomization (224 in the belimumab group and 224 in the placebo group); the modified ITT population 

included 223 patients in each group. Randomization was stratified according to induction regimen (59 

patients in each group had received cyclophosphamide, and 164 patients in each group had received MMF) 

and race (31 patients in the belimumab group and 32 patients in the placebo group were Black, and 192 

patients in the belimumab group and 191 patients in the placebo group were not Black). A total of 146 of 

223 patients (65%) in the belimumab group and 132 of 223 patients (59%) in the placebo group received a 

trial agent through week 100. 

Primary and major secondary endpoints 

The results with respect to the primary and major secondary end points are provided in Table 145. At week 

104, significantly more patients in the belimumab group than in the placebo group had a primary efficacy 

renal response (96 of 223 patients [43%] vs. 72 of 223 patients [32%]; odds ratio, 1.6; 95% CI, 1.0 to 2.3; 

P=0.03). Components of the primary efficacy renal response at week 104, including a decrease in the ratio 

of urinary protein to creatinine to 0.7 or less and no treatment failure, occurred more often in recipients of 

belimumab than in recipients of placebo. More patients in the belimumab group than in the placebo group 

had a primary efficacy renal response at an earlier time point (week 52) (104 of 223 patients [47%] vs. 79 

of 223 patients [35%]; odds ratio, 1.6; 95% CI, 1.1 to 2.4; P=0.02). Significantly more patients who received 

belimumab than those who received placebo had a complete renal response at week 104 (67 of 223 patients 

[30%] vs. 44 of 223 patients [20%]; odds ratio, 1.7; 95% CI, 1.1 to 2.7; P=0.02). More patients receiving 

belimumab than those receiving placebo had components of a complete renal response at week 104, 

including a decrease in the ratio of urinary protein to creatinine to less than 0.5 and no treatment failure. 
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Blood and lymphatic system disorders 3 (1) 2 (1) 

Nervous system disorders 0 3 (1) 

Most common treatment-related serious adverse 
events occurring in ≥1% of patients in either 
group 

    

Pneumonia 3 (1) 4 (2) 

Herpes zoster 3 (1) 2 (1) 

Adverse events resulting in discontinuation of 
trial drug 

29 (13) 29 (13) 

Adverse events of special interest3     

Cancer     

Excluding nonmelanoma skin cancer4 2 (1) 0 

Including nonmelanoma skin cancer4 3 (1) 0 

Postinfusion reactions5 26 (12) 29 (13) 

All infections of special interest, including 
opportunistic infections, herpes zoster, 
tuberculosis, and sepsis 

30 (13) 34 (15) 

Serious infections 9 (4) 7 (3) 

Depression, suicide, or self-injury 11 (5) 16 (7) 

C-SSRS suicidal ideation or behavior during trial 
intervention 

7 (3) 12 (5) 

Death 6 (3) 5 (2) 

Fatal serious adverse events that began during 
trial intervention 

4 (2) 3 (1) 

Fatal serious adverse events that did not begin 
during trial intervention 

2 (1) 2 (1) 

Footnote: 

1 Only adverse events that occurred during the intervention period (from the first infusion to the first missed infusion or the last 

infusion, whichever was later, plus 28 days) are listed. Patients were counted once in each row and column for any adverse event 

that met the criterion. Adverse events were coded with the use of the Medical Dictionary for Regulatory Activities (MedDRA), 

version 22.0. 

2 This category includes all patients who had at least one event. Relatedness of the intervention to the event was determined by the 

site investigators. 

3 These events were determined according to a custom MedDRA query. 

4 This category includes tumors of unspecified cancer that were adjudicated as cancer. 

5 These events were determined according to a custom MedDRA query or sponsor adjudication. 
Abbreviations: C-SSRS, Columbia suicide severity rating scale; MedDRA, medical dictionary for regulatory activities 
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Figure 38 Mean (±95% CI) Observed UPCR (mg/mg) by Visit (AURORA 1 and AURORA 2) 

 

Abbreviations: BL, baseline; CI, confidence interval; FUP, follow-up; UPCR, urine protein creatinine ratio 

Source: AURORA 2 CSR (15) 

 

Figure 39 Mean (±95% CI) Change in UPCR (mg/mg) from AURORA 1 Baseline  by Visit (AURORA 1 and AURORA 2) 

 

Abbreviations: BL, baseline; CI, confidence interval; FUP, follow-up; UPCR, urine protein creatinine ratio 

Source: AURORA 2 CSR (15) 
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Appendix Q Change in urine protein, serum creatinine and eGFR from 

baseline 

Urine Protein 

Urine protein decreased across the 3 years of observation during the AURORA 1 and AURORA 2 studies 

(Figure 40). In both arms, urine protein levels showed expected fluctuations over the course of the studies 

but levels in the voclosporin arm remained lower than those in the placebo arm 

Figure 40 Mean (±95% CI) Observed Urine Protein (mg/dL) by Visit (AURORA 1 and AURORA 2) 

 

Abbreviations: BL, baseline; CI, confidence interval; FUP, follow-up 

Source: AURORA 2 CSR (15) 

 

Serum Creatinine 

Mean serum creatinine levels at baseline prior to the start of treatment in AURORA 1 were within normal 

range and similar in both treatment arms. Over the first 15 months of treatment, small but not clinically 

relevant increases (i.e., within normal range) in mean levels were observed in the voclosporin arm while 

levels in the placebo arm decreased slightly (Figure 41). 
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Figure 41 Mean (±95% CI) Observed Serum Creatinine (mg/dL) by Visit (AURORA 1 and AURORA 2) 

 

Abbreviations: BL, baseline; CI, confidence interval; FUP, follow-up 

Source: AURORA 2 CSR (15) 

 

eGFR 

For subjects who continued treatment in AURORA 2, mean corrected eGFR values were similar in both arms 

prior to the start of study treatment in AURORA 1 (79.0 mL/min/1.73 m2in the voclosporin arm and 78.7 

mL/min/1.73 m2 in the placebo arm). Over the first 3 months of treatment, the mean corrected eGFR were 

stable in the voclosporin arm while the mean value in the placebo arm showed a small increase (Figure 42 

and Figure 43). The small difference between the arms remained through to Month 27, after which the 

mean eGFR value increased slightly in the voclosporin arm and started to decline in the placebo arm. On 

stopping study treatment, the LS mean corrected eGFR values increased by 1.4 mL/min/1.73 m2 in the 

voclosporin arm whereas in the placebo arm, the mean corrected eGFR value dropped by 3.3 mL/min/1.73 

m2 leading to a difference between the treatment arms of 4.8 mL/min/1.73 m2. The difference was more 

pronounced when using the raw eGFR values (9.4 mL/min/1.73 m2). This demonstrates that the early 

differences between treatment arms are due to the reversible hemodynamic effect of voclosporin and not 

the result of a permanent adverse impact on renal function. 
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Figure 42 Mean (±95% CI) Corrected eGFR (mL/min/1.73 m2) by Visit (AURORA 1 and AURORA 2) 

 

Abbreviations: BL, baseline; CI, confidence interval; eGFR, estimated glomerular filtration rate; FUP, follow-up 

Source: AURORA 2 CSR (15) 

 

Figure 43 Mean (±95% CI) Change from AURORA 1 Baseline in Corrected eGFR (mL/min/1.73 m2) by Visit (AURORA 1 

and AURORA 2) 

 

Abbreviations: BL, baseline; CI, confidence interval; eGFR, estimated glomerular filtration rate; FUP, follow-up 

Source: AURORA 2 CSR (15) 
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