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Introduction

• Systemic lupus erythematosus (SLE) is an

autoimmune disease that affects the kidneys in

approximately 50% of patients1

• Belimumab is a monoclonal antibody approved for the

treatment of active autoantibody-positive SLE and active lupus

nephritis (LN) in patients receivingstandard therapy2

• Phase 3 studies have demonstrated that belimumab improves

kidney outcomes in patients with SLE without severe

active LN and in those with active LN requiring

induction therapy3–7

Results

Objective

To perform a post hoc analysis evaluating the effect of belimumab on kidney outcomes among patients with SLE without severe

active LN across a large, integrated population

Methods

• This is an integrated post hoc analysis (Belimumab Summary of Lupus Efficacy [Be-SLE]) of five Phase 3,
double-blind, placebo-controlled belimumab clinical studies: BLISS-76, BLISS-52, North East Asia (NEA) study, BLISS-SC, and
EMBRACE (Figure1)5,6,8–10

• For comparisons between treatment groups, Cox proportional hazards model was used for time to kidney flare analysis,
adjusting for study and baseline Safety of Estrogens in Lupus Erythematosus National Assessment-SLE Disease Activity Index
(SELENA-SLEDAI) score (≤9 vs ≥10); Fisher’s exact test was used for kidney improvement and worsening; and logistic regression
models were used for estimated glomerular filtration rate (eGFR) reductions and serum creatinine (sCr) increase with covariates
for treatment group, study, baseline eGFR/sCr value, and baseline SELENA-SLEDAI score (≤9 vs ≥10). Analyses were not
adjusted for multiplicity

Figure 1. Studydesign
BLISS-52, N=577

Belimumab IV=290 All data were
ENDPOINTS: Kidney flare definition

Placebo=287 collected and
Development of ≥1 of the following three factors:

BEL110752; NCT00424476 analyzed every • Time to first kidney flare in the overall
• Increased proteinuria (reproducible increase in 24-h urine protein levels to >1.0 g if baseline value was <0.2 g, >2 g if

baseline
BLISS-76, N=548 4 weeks, for population and among patients with

value was 0.2–1.0 g, or more than twice the value at baseline if baseline value was >1.0 g)
Belimumab IV=273 52 weeks baseline proteinuria >0.5 g/24 h
Placebo=275 • Impaired kidney function (reproducible increase in sCr of >20% or an increase of at least 0.3 mg/dl or reproducible >20%

BEL110751; NCT00410384 decrease in GFR, accompanied by proteinuria [>1.0 g/24 h], hematuria [≥4 RBCs/hpf], and/or cellular [RBC and WBC] casts)
• Kidney improvement (among patients with

• New hematuria (11–20 RBCs/hpf or a reproducible increase in hematuria by 2 grades vs baseline, associated with >25%
NEA study, N=677 N=3086

kidney involvement at baseline) by
Belimumab IV=451 dysmorphic RBCs [glomerular in origin, exclusive of menses] accompanied by an 800 mg increase in 24-h urinary protein levels
Placebo=226 SELENA-SLEDAI and BILAG kidney scores or new RBC casts). In the EMBRACE* study, new hematuria was not required

BEL113750; NCT01345253
Kidney improvement definition

• Kidney worsening (among patients without
BLISS-SC, N=836

SELENA-SLEDAI: decrease in the SELENA-SLEDAI kidney score among patients with baseline SELENA-SLEDAI kidney score >0
BelimumabSC=556 kidney involvement at baseline) by
Placebo=280 Belimumab BILAG: BILAG kidney score change from A at baseline to B/C/D, or B at baseline to C/D

Placebo + SELENA-SLEDAI and BILAG kidney scores
BEL112341; NCT01484496 10 mg/kg IV or

standard Kidney worsening definition
EMBRACE, N=448 200 mg SC + • Kidney biomarker changes (eGFR

therapy SELENA-SLEDAI: increase in the SELENA-SLEDAI kidney score among patients with baseline SELENA-SLEDAI kidney score =0Belimumab IV=299
Placebo=149 standard therapy N=1217 reduction, sCr increase, proteinuria shifts) BILAG: BILAG kidney score change from B at baseline to A, or from C/D/E at baseline to A/B

N=1869
BEL115471; NCT01632241

*The primary efficacy endpoint for EMBRACE was SRI using a modifiedSLEDAI scoring for proteinuria (SLEDAI-2K). The SLEDAI-2K rule scored proteinuria as 4 points anytime the value is >0.5 g/24 h and new onset of hematuria was not required.
Patients with severe active LN were excluded, defined as proteinuria >6 g/24 h or equivalent using urine protein/creatinine ratio, sCr >2.5 mg/dl, active nephritis, or hemodialysis or prednisone >100 mg/day within 90 days of Day 0.

BILAG, British Isles Lupus Assessment Group; hpf, high power field; IV, intravenous; RBC, red blood cell; SC, subcutaneous; SRI, SLE responder index; WBC, white blood cell

Patient baselinecharacteristics
• Among the 3086 patients included in the analysis, baseline characteristics were similar across

groups (Table 1). Mean (standard deviation, SD) SELENA-SLEDAI score was 10.0 (3.6) for both
groups and mean (SD) SLE disease duration was 6.4 (6.3) years and 6.6 (6.5) years for patients
in the belimumab and placebo groups, respectively

• By Week 52, 352 (18.8%) belimumab and 289 (23.7%) placebo patients had withdrawn from the study

Table 1. Patient demographics and clinical characteristics

Belimumab + Placebo +

standard therapy standard therapy

(N=1869) (N=1217)

Age (years), mean (SD) 36.7 (11.4) 37.4 (12.0)

Female, n (%) 1769 (94.6) 1144 (94.0)

Race,* n (%)

Asian 697 (37.3) 405 (33.3)

White 596 (31.9) 436 (35.8)

Black African ancestry/African American 405 (21.7) 229 (18.8)
Other† 171 (9.1) 147 (12.1)

• Among patients who had a kidney flare, belimumab-treated patients had a shorter median time to

first flare in the overall population, and among patients with baseline proteinuria >0.5 g/24 h

compared with placebo-treated patients (Figure2)

Figure 2. Time to first kidney flare over 52 weeks in the overall population and among

patients with baseline proteinuria >0.5 g/24 h
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Figure 3. Kidney improvement (among patients with baseline kidney involvement),and
kidney worsening(among patientswithout baseline kidney involvement)over 52 weeks
by SELENA-SLEDAI and BILAG
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Week 52 difference:

• At Week 52, in the overall population, significantly fewer patients in the belimumab versus

placebo group had a ≥30% estimated eGFR reduction, while the proportion of patients with

≥30% sCr increase was similar between the treatment groups (Figure 5)

• At Week 52, in the overall population and among patients with proteinuria >0.5 g/24 h, fewer

belimumab versus placebo patients had a ≥0.3 mg/dl sCr increase versus placebo (Figure 5)

Figure 5. Changes in eGFR and sCr from baseline at Week 52 in the overall population

and among patients with baseline proteinuria >0.5 g/24 h

eGFR reduction*,† sCr increase*,†

OR (95% CI): 0.63 (0.40, 0.99) 0.81 (0.40, 1.66) 0.58 (0.30, 1.11) 0.91 (0.34, 2.47) OR (95% CI): 0.91 (0.66, 1.26) 0.68 (0.42, 1.10) 0.88 (0.53, 1.46) 0.77 (0.40, 1.48)
p=0.0463 p=0.5688 p=0.0991 p=0.8587 p=0.5703 p=0.1143 p=0.6156 p=0.4254
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Belimumab + standard therapy
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*Calculated based on last observation carried forward using the Cockcroft–Gault equation: Ccr (15% less if female) = ([140 – age] × weight in kg) /
(72 × sCr in mg/100 ml)11; †Differences in eGFR and sCr significance may be due to other factors used in calculating eGFR, such as weight and age

Ccr, Creatinine clearance; OR, odds ratio

Hematuria

Pyuria

Urinary casts

Proteinuria category, g/24 h, n (%)

≤0.5

91 (4.9)

51 (2.7)

9 (0.5)

1408 (75.3)

54 (4.4)
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Belimumab + standard therapy

CI, confidence interval; IQR, interquartile range

Kidney improvement/worsening

Placebo + standard therapy
SE, standarderror

Kidney biomarker changes

• Among patients with baseline proteinuria >0.5 g/24 h, more patients in the belimumab versus

• In the overall population the median (IQR) eGFR change from baseline at Week 52 was 0.0%

(−10.4–9.0) for belimumab and −0.8% (−10.7–7.9) for placebo, whereas among patients with

baseline proteinuria >0.5 g/24 h it was −0.8% (−11.9–9.6) for belimumab and −2.5%

(−14.6–5.6) for placebo
>0.5

eGFR, ml/min, mean (SD)

SLE medication use (any), n (%)

Corticosteroids

Antimalarials

461 (24.7)

114.0 (37.4)

1648 (88.2)

1301 (69.6)

292 (24.0)

111.2 (36.7)

1079 (88.7)

851 (69.9)

• Among patients with baseline SELENA-SLEDAI kidney involvement (belimumab, n=319; placebo,

n=233), significantly more patients in the belimumab versus the placebo group had kidney

improvement at Week 52 (Figure 3)

• Among patients with no baseline SELENA-SLEDAI kidney involvement (belimumab, n=1550;

the placebo group shifted to ≤0.5 g/24 h after 52 weeks of treatment (Figure 4)

Figure 4. Proteinuria shifts from baseline to Week 52*

Belimumab + standard therapy Placebo + standard therapy

Conclusions
• In this integrated analysis of over 3000 patients with SLE, favorable kidney outcomes were

observed in patients treated with belimumab versus placebo, plus standard therapy, in the overall
Immunosuppressants 974 (52.1) 647 (53.2)

Non-steroidal anti-inflammatory drugs 382 (20.4) 295 (24.2)

*Patients who checked more than one race category were counted under the individual race category according to the minority rule, as well as the Multiracial

category; †other race includes American Indian or Alaskan Native, and Native Hawaiian or other Pacific Islander; ‡patients with kidney SELENA-SLEDAI score >0

Kidney flare

• Over 52 weeks, a lower proportion of belimumab (n=85/1869 [4.5%]) than placebo (n=78/1217

[6.4%]) patients had ≥1 kidney flare in the overall population, and among patients with baseline

proteinuria >0.5 g/24 h (belimumab: n=57/461 [12.4%], placebo: n=54/292 [18.5%]) (Figure 2)

placebo, n=984), there was no significant difference in kidney worsening between groups at

Week 52 (Figure 3)

• Among patients with baseline BILAG kidney involvement (belimumab, n=249; placebo, n=165),

there was no significant difference in kidney improvement between groups at Week 52 (Figure 3)

• Among patients with no baseline BILAG kidney involvement (belimumab, n=1846; placebo,

n=1207), significantly fewer patients in the belimumab versus the placebo group had kidney

worsening at Week 52 (Figure 3)
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*Among patients with proteinuria measurements at baselineand Week 52

45.0%

n=158/351 33.7%

n=66/196

Shift from >0.5 to ≤0.5 g/24 h

population and among those with baseline proteinuria >0.5 g/24 h

• Patients receiving belimumab plus standard therapy experienced fewer kidney flares, greater
kidney improvement by SELENA-SLEDAI, less kidney worsening by BILAG, and were less likely

to experience a reduction of ≥30% in eGFR compared with patients receiving placebo plus
standard therapy

• The findings of this large analysis of five Phase 3 trials further support the benefits of belimumab

in the treatment of adults with SLE, particularly when there is kidney involvement
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