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Objective. To investigate the efficacy and safety of
belimumab, a human immunoglobulin monoclonal anti-
body against B lymphocyte stimulator, in a subset of
patients with systemic lupus erythematosus (SLE) who
were hypocomplementemic (C3 <90 mg/dl and/or C4 <10
mg/dl) and anti–double-stranded DNA (anti-dsDNA)
positive (≥30 IU/ml) at baseline.

Methods. In this phase III, double-blind, placebo-
controlled study (BEL112341; ClinicalTrials.gov identifier:
NCT01484496), patients with moderate to severe SLE
(Safety of Estrogens in Lupus Erythematosus National
Assessment version of the Systemic Lupus Erythematosus
Disease Activity Index [SELENA–SLEDAI] score ≥8) were
randomized (2:1) to receive weekly subcutaneous (SC) beli-
mumab 200 mg or placebo, plus standard SLE therapy, for
52 weeks. The primary end point was SLE Responder
Index 4 (SRI-4) response rate at week 52. Secondary end
points were time to severe flare and reduction in corticosteroid
dose (weeks 40–52). Safety was assessed throughout.

Results. Of the 836 patients in the intent-to-treat
(ITT) population, 356 were hypocomplementemic and

anti-dsDNA positive at baseline (108 in the placebo group
and 248 in the SC belimumab 200 mg group). Compared
with placebo, the belimumab group contained more SRI-
4 responders (47.2% versus 64.6%; P = 0.0014), had a
lower incidence of severe flare according to the SELENA-
SLEDAI flare index (31.5% versus 14.1%), and had a
greater percentage of patients who reduced corticosteroid
dosage by ≥25% to ≤7.5 mg/day during weeks 40–52 (11.4%
versus 20.7%; P = 0.0844). Adverse events (AEs) were simi-
lar between treatment groups.

Conclusion. Our findings indicate that in hypo-
complementemic, anti-dsDNA–positive SLE patients,
weekly SC belimumab 200 mg significantly improves
SRI-4 response, decreases severe flare incidence, and
reduces corticosteroid use versus placebo; a trend toward
greater benefit compared with the overall ITT population
was observed. AEs were consistent with the known safety
profile of belimumab.

Belimumab is a human immunoglobulin monoclonal
antibody against B lymphocyte stimulator (1,2), a potent B
cell survival factor associated with human systemic lupusClinicalTrials.gov identifier: NCT01484496.
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erythematosus (SLE) (3–5). The safety and efficacy of intra-
venous (IV) belimumab 10 mg/kg plus standard SLE ther-
apy in patients with SLE have been demonstrated in 2 large
phase III trials (the Study of Belimumab in Subjects with
SLE 52-week trial [BLISS-52; ClinicalTrials.gov identifier:
NCT00424476] and 76-week trial [BLISS-76; ClinicalTrials.-
gov identifier: NCT00410384]) (6,7). Following these stud-
ies, IV administration of belimumab was approved by the
US Food and Drug Administration and the European
Medicines Agency for the treatment of patients with active,
autoantibody-positive SLE who are receiving standard ther-
apy, including corticosteroids, antimalarials, immunosup-
pressive drugs, and nonsteroidal antiinflammatory drugs
(8,9). The effectiveness and safety of belimumab were sub-
sequently reaffirmed in uncontrolled studies carried out in a
clinical practice setting (10,11).

The development of a novel liquid formulation of
belimumab, along with a prefilled syringe and autoinjector
device, enables patients to self-administer subcutaneous
(SC) belimumab, an option demonstrated as preferable to
IV administration by the majority of individuals (12). Sin-
gle- and multi-dose studies of self-administered SC beli-
mumab 200 mg have demonstrated that both the prefilled
syringe and autoinjector devices show good usability, reli-
ability, and safety (13,14). Furthermore, administration of
weekly SC belimumab 200 mg achieved a target beli-
mumab steady-state exposure similar to that obtained with
IV belimumab 10 mg/kg every 4 weeks (15,16).

Post hoc analyses of the BLISS IV studies demon-
strated that patients with SLE who had low complement

(C3 or C4) levels and anti–double-stranded DNA (anti-
dsDNA) positivity at baseline demonstrated greater ben-
efits in response to IV belimumab treatment versus
placebo than patients without these characteristics (17). The
identification of factors able to predict patient response
to belimumab may represent a first step toward personal-
ized medicine in SLE, matching subsets of patients to
the most appropriate therapy. The efficacy, safety, and
tolerability of SC belimumab administered via prefilled
syringe in patients with active, autoantibody-positive SLE
has been demonstrated (61.4% of the patients receiving
belimumab were SLE Responder Index 4 [SRI-4] re-
sponders at week 52 compared with 48.4% of the
patients receiving placebo) (odds ratio [OR] 1.68 [95%
confidence interval (95% CI) 1.25, 2.25]; P = 0.0006)
(18). Here we report a prespecified analysis for a subset
of patients who were hypocomplementemic (C3 level
<90 mg/dl and/or C4 level <10 mg/dl) and anti-dsDNA
positive (≥30 IU/ml) at baseline.

PATIENTS AND METHODS

Study design and patients. We conducted a prespecified
analysis of a randomized, double-blind, placebo-controlled
phase III trial (BEL112341; ClinicalTrials.gov identifier:
NCT01484496), the study design for which has been described
previously (18). Briefly, patients stratified by screening Safety of
Estrogens in Lupus Erythematosus National Assessment
(SELENA) version of the Systemic Lupus Erythematosus Disease
Activity Index (SLEDAI) score (8–9 versus ≥10), baseline com-
plement level (low C3 and/or C4 level versus other), and race
(black versus other) were randomized 2:1 to receive weekly SC

Figure 1. Disposition of the patients. ITT = intent-to-treat; SC = subcutaneous; anti-dsDNA = anti–double-stranded DNA; AEs = adverse events.
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belimumab 200 mg or placebo administered using a prefilled syr-
inge, in addition to stable standard therapy, for 52 weeks. The
first and second SC administrations (week 0 and week 1) were
carried out at the study site under supervision. Patients or care-
givers were then allowed to administer subsequent doses at home,

albeit at the investigator’s discretion. Patients recorded the follow-
ing information in a log book: date, injection site (rotated
between the abdomen and thighs), and dose administered.

Patient inclusion and exclusion criteria for the study
have been described previously (18). Briefly, inclusion criteria

Table 1. Baseline characteristics of the patients with SLE treated with placebo or belimumab*

Placebo
(n = 108)

SC belimumab 200 mg
(n = 248)

Women, no. (%) 106 (98.1) 236 (95.2)
Age, mean � SD years 34.6 � 10.38 34.6 � 10.96
Weight, mean � SD kg 64.9 � 17.86 64.5 � 16.30
Enrollment by region, no. (%)
US 24 (22.2) 55 (22.2)
Americas excluding US 21 (19.4) 52 (21.0)
Western Europe/Australia/Israel 6 (5.6) 24 (9.7)
Eastern Europe 24 (22.2) 58 (23.4)
Asia 33 (30.6) 59 (23.8)

Ethnicity, no. (%)
Hispanic or Latino 33 (30.6) 70 (28.2)
Not Hispanic or Latino 75 (69.4) 178 (71.8)

Race, no. (%)
White 58 (53.7) 140 (56.5)
Asian 32 (29.6) 63 (25.4)
African American/African heritage 7 (6.5) 26 (10.5)
Other 13 (12.0) 23 (9.3)

Disease duration, median (range) years 4.0 (0–32) 5.1 (0–35)
SELENA–SLEDAI score, mean � SD† 11.7 � 3.14 11.5 � 3.31
SELENA–SLEDAI score, no. (%)†
≤9 30 (27.8) 62 (25.0)
≥10 78 (72.2) 186 (75.0)

SELENA–SLEDAI organ involvement, no. (%)
Mucocutaneous 91 (84.3) 205 (82.7)
Musculoskeletal 72 (66.7) 184 (74.2)
Immunologic 108 (100.0) 248 (100.0)
Renal 26 (24.1) 38 (15.3)
Hematologic 13 (12.0) 23 (9.3)
Vascular 4 (3.7) 14 (5.6)
Cardiovascular and respiratory 6 (5.6) 16 (6.5)

≥1 flare, no. (%)‡ 24 (22.2) 48 (19.4)
≥1 severe flare, no. (%)‡ 1 (0.9) 5 (2.0)
PGA, mean � SD 1.57 � 0.457 1.59 � 0.434
FACIT-Fatigue, mean � SD 33.4 � 10.82 34.0 � 11.75
Medications
Any corticosteroid, no. (%) 99 (91.7) 231 (93.1)
Corticosteroid dosage, mean � SD mg/day§ 11.4 � 7.39 12.2 � 8.34
Corticosteroid dosage, no. (%)
0 mg/day 9 (8.3) 17 (6.9)
>0 to ≤7.5 mg/day 29 (26.9) 67 (27.0)
>7.5 mg/day 70 (64.8) 164 (66.1)

Any antimalarial, no. (%) 68 (63.0) 177 (71.4)
Any immunosuppressant, no. (%) 59 (54.6) 117 (47.2)
Azathioprine 26 (24.1) 48 (19.4)
Cyclosporine 2 (1.9) 4 (1.6)
Cyclophosphamide 1 (0.9) 1 (0.4)
Leflunomide 0 1 (0.4)
Methotrexate 12 (11.1) 24 (9.7)
Mizoribine 4 (3.7) 6 (2.4)
Mycophenolate 16 (14.8) 35 (14.1)
Tacrolimus 5 (4.6) 5 (2.0)

* SLE = systemic lupus erythematosus; SC = subcutaneous; PGA = physician’s global assessment
of disease activity; FACIT-Fatigue = Functional Assessment of Chronic Illness Therapy–Fatigue.
† Patients were required to have a score of ≥8 on the Safety of Estrogens in Lupus Erythematosus
National Assessment (SELENA) version of the Systemic Lupus Erythematosus Disease Activity
Index (SLEDAI) at screening (occurring within 35 days prior to baseline).
‡ During the screening period (day �35 to day 0).
§ Prednisone equivalent.
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consisted of a SELENA–SLEDAI score of ≥8 at screening and
antinuclear antibody and/or anti-dsDNA positivity. Exclusion
criteria included severe lupus kidney disease (proteinuria >6 gm/
24 hours or equivalent using spot urine protein-to-creatinine
ratio, or serum creatinine >2.5 mg/dl) and severe central nervous
system (CNS) lupus. All patients provided written informed con-
sent prior to enrollment. The main study site (Clinical Trials
Unit, Los Angeles, CA) received Institutional Review Board
(IRB) approval from the University of Southern California
Health Sciences Campus Institutional Review Board (approval
number IRB00002880). The study and all protocols were
approved by the relevant IRBs for all 207 study sites (see Sup-
plementary Table 1, available on the Arthritis & Rheumatology
web site at http://onlinelibrary.wiley.com/doi/10.1002/art.40511/
abstract) and conducted in accordance with the Declaration of
Helsinki 2008 (19).

Changes in the total dose of systemic steroids were per-
mitted up to week 24, but the total systemic dose must have
returned to ~25% or 5 mg over the baseline dose (whichever was
higher) by week 24, or the patient was considered to have experi-
enced a treatment failure. Within the 8 weeks before week 52, no
new increase over the baseline or week 44 steroid dose (which-
ever was higher) was allowed. After week 24, an increase of 25%
or 5 mg over the baseline dose (whichever was higher) necessary
to combat SLE activity was considered a treatment failure.

End points and assessments. The primary end point was
the SRI-4 response rate at week 52 (20), a composite index of
≥4-point reduction in SELENA–SLEDAI score, increase of <0.3
in physician’s global assessment of disease activity, and no new
British Isles Lupus Assessment Group (BILAG) A organ domain
scores or no more than 1 new BILAG B organ domain score at
week 52 compared with baseline. End points supporting the pri-
mary end point were SRI-4 and SRI-5 through SRI-8 response
over time (18).

Key secondary end points included time to first severe
flare (SELENA–SLEDAI flare index modified to exclude the
single criterion of an increase in SELENA–SLEDAI to >12)
(21–23), reduction in corticosteroid dosage (percentage of
patients with mean corticosteroid [prednisone or equivalent]
dosage reduced by ≥25% from baseline to ≤7.5 mg/day during
weeks 40–52 in patients receiving >7.5 mg/day at baseline). The
mean change from baseline in Functional Assessment of
Chronic Illness Therapy–Fatigue (FACIT-Fatigue) score and
the percentage of patients with an improved FACIT-Fatigue
score of ≥4 (minimal clinically important difference) from base-
line to week 52 were analyzed. Safety evaluations included
reporting of adverse events (AEs) and analyzing laboratory
parameters.

Data analysis. The prespecified analyses reported here
included all patients from the intent-to-treat (ITT) population

(defined as all patients who were randomized and treated with
at least 1 dose of study treatment) who had low C3 levels (<90
mg/dl) and/or low C4 levels (<10 mg/dl) and who were anti-
dsDNA positive (≥30 IU/ml) at baseline. A step-down sequential
testing procedure was used for the primary and key secondary
end points to control the overall Type I error rate (the incorrect
rejection of a true null hypothesis). The prespecified sequence
for assessing statistical significance (2-sided alpha level of 0.05)
was: 1) SRI-4 response rate at week 52; 2) time to first severe
SLE flare; and 3) percentage of patients with a reduction in cor-
ticosteroid dosage. End points in the sequence above could only
be interpreted as statistically significant if statistical significance
was achieved by all prior tests. The proportion of patients with
an SRI-4 response at week 52 was compared between treatment
groups using a logistic regression model. Analyses of other effi-
cacy end points (all 2-sided with a significance level of 0.05) were
not subject to a multiple comparison procedure. Patients who
withdrew or who were deemed to have experienced treatment
failure were analyzed as nonresponders. An additional post hoc
analysis of SRI-5 through SRI-8 response was conducted.

RESULTS

Patient population. Overall, 356 of 836 patients in
the ITT population had low C3 levels and/or low C4 levels
and were anti-dsDNA positive at baseline. Of these, 108
patients received placebo and 248 received SC belimumab
200 mg (Figure 1), with a total of 77 patients (71.3%) and
207 patients (83.5%), respectively, completing through
week 52 of the study. The majority of the patients were
women (98.1% in the placebo group and 95.2% in the
belimumab group). The mean age was 34.6 years in both
treatment groups, and the mean � SD SELENA–
SLEDAI score was 11.7 � 3.14 in the placebo group and
11.5 � 3.31 in the belimumab group (Table 1). The major-
ity of the patients were receiving corticosteroids at baseline
(91.7% in the placebo group and 93.1% in the belimumab
group) with a mean � SD daily dosage (among all
patients) of 11.4 � 7.39 mg/day in the placebo group and
12.2� 8.34 mg/day in the belimumab group (Table 1).

Primary end point of SRI-4 response. At week 52,
among patients who were hypocomplementemic and anti-
dsDNA positive at baseline, 64.6% of the patients who
received SC belimumab 200 mg were SRI-4 responders

Table 2. SRI-4 response rate and component scores at week 52*

Placebo
(n = 108)

SC belimumab 200 mg
(n = 248) OR (95% CI) P

SRI-4 response rate, % 47.2 64.6 2.23 (1.36, 3.64) 0.0014
4-point reduction in SELENA–SLEDAI score, % 47.2 65.7 2.40 (1.46, 3.92) 0.0005
No worsening in PGA, % 68.5 82.5 2.16 (1.28, 3.65) 0.0040
No new A or and no more than 1 new BILAG B domain score, % 70.4 81.9 1.90 (1.12, 3.21) 0.0165

* SRI-4 = Systemic Lupus Erythematosus Responder Index 4; SC = subcutaneous; OR = odds ratio; 95% CI = 95% confidence interval; SELENA–
SLEDAI = Safety of Estrogens in Lupus Erythematosus National Assessment version of the Systemic Lupus Erythematosus Disease Activity Index;
PGA = physician’s global assessment of disease activity; BILAG = British Isles Lupus Assessment Group.
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compared with 47.2% of those who received placebo (OR
2.23 [95% CI 1.36, 3.64]; P = 0.0014) (Table 2). Among
patients who were not hypocomplementemic and anti-
dsDNA positive at baseline, 58.8% of the patients who
received SC belimumab 200 mg were SRI-4 responders
compared with 49.1% of those who received placebo (OR

1.46 [95% CI 1.00, 2.14]; P = 0.0488; interaction P value for
treatment by subgroup interaction = 0.2393). All compo-
nents of the SRI-4 were significantly higher for the SC beli-
mumab 200 mg group than for the placebo group at week
52 (Table 2). The observed treatment difference in the sub-
population studied here (17.4%) was greater than that

Figure 2. A, Systemic Lupus Erythematosus Responder Index 4 (SRI-4) response over time in the patients treated with placebo (n = 108) and those
treated with subcutaneous (SC) belimumab 200 mg (n = 248). B, Post hoc analysis of SRI-5 through SRI-8 response over time in the patients treated
with placebo (n = 108) and those treated with SC belimumab 200 mg (n = 246). The definitions of SRI-5 through SRI-8 were the same as that of SRI-
4, except with increasingly higher thresholds for Safety of Estrogens in Lupus Erythematosus National Assessment version of the Systemic Lupus Ery-
thematosus Disease Activity Index score reduction (5–8 points). * = P ≤ 0.05; † = P ≤ 0.01; ‡ = P ≤ 0.001; § = P ≤ 0.0001, versus placebo.
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observed in the overall ITT population (13.0% treatment
difference; 61.4% of the patients receiving belimumab were
responders versus 48.4% of the patients receiving placebo)
(OR 1.68 [95% CI 1.25, 2.25]; P = 0.0006) (18). Exclusion
of the anti-dsDNA and complement components of the
SELENA–SLEDAI (post hoc analysis) resulted in SRI-4
responses at week 52 of 60.6% for the belimumab group
and 44.4% for the placebo group (treatment difference
16.1%; OR 2.13 [95% CI 1.30, 3.51]; P = 0.0027).

Significantly higher increases in complement levels
from baseline (post hoc analysis) were observed in
patients receiving belimumab compared with those receiv-
ing placebo (P < 0.05) at weeks 12–20 and 28–52 (for C3
level) and weeks 12–52 (for C4 level) (see Supplementary
Figure 1, available on the Arthritis & Rheumatology web
site at http://onlinelibrary.wiley.com/doi/10.1002/art.40511/
abstract). In contrast, in both groups, changes from base-
line in anti-dsDNA antibody levels were found not to be
significant at any time point (data not shown).

Post hoc analysis revealed durable SRI-4 response
between weeks 44 and 52, for patients who were hypo-
complementemic and anti-dsDNA positive at baseline, to
be 56.9% (in the belimumab group) and 36.1% (in the
placebo group), with an observed treatment difference of
20.8% (OR 2.50 [95% CI 1.53, 4.08]; P = 0.0002).

Additional efficacy end points. SRI-4 response over
time was significantly greater from week 16 through week
52 in the belimumab group than in the placebo group (Fig-
ure 2A). The median time to first SRI-4 response, which
was maintained through week 52, was 225.0 days (inter-
quartile range [IQR] 86.0–not calculable) for belimumab

and 364.0 days (IQR 171.0–not calculable) for placebo
(hazard ratio [HR] 1.73 [95% CI 1.26, 2.38]; P = 0.0007).
Compared with the placebo group, SRI-5, SRI-6, SRI-7,
and SRI-8 responses were also significantly greater in the
belimumab group from as early as week 16 (Figure 2B).

Severe flares. The incidence of severe flares was
31.5% in the placebo group and 14.1% in the belimumab
group; patients receiving belimumab were 62% less likely

Figure 3. Time to first severe flare according to the Safety of Estro-
gens in Lupus Erythematosus National Assessment version of the Sys-
temic Lupus Erythematosus Disease Activity Index flare index (SFI)
in the placebo group and belimumab group. SC = subcutaneous.

Table 3. Summary of AEs*

Placebo
(n = 108)

SC belimumab
200 mg
(n = 248)

Any treatment-emergent AE† 88 (81.5) 194 (78.2)
Infections and infestations 59 (54.6) 137 (55.2)
Gastrointestinal disorders 28 (25.9) 56 (22.6)
Musculoskeletal and connective
tissue disorders

22 (20.4) 55 (22.2)

Skin and subcutaneous tissue
disorders

22 (20.4) 45 (18.1)

Nervous system disorders 19 (17.6) 46 (18.5)
Respiratory, thoracic, and
mediastinal disorders

13 (12.0) 43 (17.3)

General disorders and
administration site conditions

14 (13.0) 35 (14.1)

Investigations 10 (9.3) 31 (12.5)
Injury, poisoning, and
procedural complications

13 (12.0) 24 (9.7)

Blood and lymphatic system
disorders

13 (12.0) 22 (8.9)

Psychiatric disorders 14 (13.0) 17 (6.9)
Renal and urinary disorders 13 (12.0) 18 (7.3)

Treatment-related AEs 29 (26.9) 79 (31.9)
SAEs‡ 25 (23.1) 33 (13.3)
Infections and infestations 8 (7.4) 15 (6.0)
Renal and urinary disorders 6 (5.6) 6 (2.4)
Blood and lymphatic system
disorders

4 (3.7) 3 (1.2)

Vascular disorders 3 (2.8) 3 (1.2)
AEs of special interest
Malignancies (including
nonmelanoma skin cancer)

1 (0.9) 0 (0.0)

Post-injection systemic
reactions§

13 (12.0) 21 (8.5)

Serious delayed non-acute
hypersensitivity reactions¶

0 (0.0) 0 (0.0)

Opportunistic infections¶ 1 (0.9) 1 (0.4)
Herpes zoster 7 (6.5) 7 (2.8)
Serious 0 (0.0) 1 (0.4)

Sepsis 1 (0.9) 5 (2.0)
Serious 0 (0.0) 4 (1.6)

Depression 3 (2.8) 11 (4.4)
Serious 0 (0.0) 0 (0.0)

Serious suicidal ideation¶ 0 (0.0) 1 (0.4)
Suicidal behavior¶ 0 (0.0) 0 (0.0)
Deaths 2 (1.9) 3 (1.2)

* Values are the number (%). SC = subcutaneous.
† Adverse events (AEs) by system organ class that occurred in ≥10%
of patients in either treatment group are listed.
‡ Serious AEs (SAEs) by system organ class that occurred in >2% of
patients in either treatment group are listed.
§ Defined based on a query for anaphylactic in the Medical Dictionary
for Regulatory Activities.
¶ Per adjudication by GlaxoSmithKline.
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to experience a severe flare than those receiving placebo
(HR 0.38 [95% CI 0.24, 0.61]; P < 0.0001). The median
time to first severe flare, among patients who experienced
a severe flare, was 126.5 days (IQR 57.0–243.0) for pla-
cebo-treated patients and 90.0 days (IQR 39.0–204.0) for
belimumab-treated patients (Figure 3).

Corticosteroid dosage. Of patients who received a
corticosteroid dosage of >7.5 mg/day at baseline (164
[66.1%] of the patients receiving belimumab and 70 [64.8%]
of the patients receiving placebo) (Table 1), a greater pro-
portion of those in the belimumab group were able to reduce
corticosteroid dosage by ≥25% to ≤7.5 mg/day during weeks
40–52 compared with those in the placebo group, although
the difference was not statistically significant (20.7% versus
11.4%) (OR 2.08 [95% CI 0.91, 4.77]; P = 0.0844).

FACIT-Fatigue. A significantly higher proportion of
patients in the belimumab group had an improvement in
FACIT-Fatigue score of ≥4 at week 52 compared with
patients in the placebo group (44.8% versus 33.3%, respec-
tively; OR 1.82 [95% CI 1.10, 3.01]; P = 0.0199). The mean
change from baseline in FACIT-Fatigue score at week 52 was
5.4 in the belimumab group and 3.6 in the placebo group
(treatment difference 2.1 [95% CI 0.2, 4.1]; P = 0.0324).

Proteinuria. At baseline, 66 (26.6%) of the 248
patients in the belimumab group had high (>0.5 gm/24
hours) proteinuria (mean � SD 1.47 � 1.07 gm/24 hours)
compared with 31 (28.7%) of the 108 patients in the pla-
cebo group (mean � SD 2.07 � 1.43 gm/24 hours). At
week 52, proteinuria was reduced to ≤0.5 gm/24 hours in
24 (54.5%) of 44 patients in the belimumab group com-
pared with 4 (25.0%) of 16 patients in the placebo group.
The percentage change in proteinuria (least squares mean
� SEM), any time after baseline, was 56.1 � 54.74% for
the belimumab group (n = 65 with data available) com-
pared with 184.5 � 65.03% for the placebo group (n = 30
with data available) (treatment difference �128.4 [95%
CI �247.2, �9.76]; P = 0.0344).

Safety. Overall, 88 (81.5%) of the patients in the
placebo group and 194 (78.2%) of the patients in the beli-
mumab group experienced a treatment-emergent AE, 29
(26.9%) and 79 (31.9%) of which, respectively, were con-
sidered to be treatment related. Serious AEs were
reported for 25 (23.1%) of the patients in the placebo
group and 33 (13.3%) of the patients in the belimumab
group (Table 3). The most commonly reported AEs
were found within the system organ class infections and
infestations. The percentages of patients reporting an
opportunistic infection or herpes zoster infection, both
considered AEs of special interest, were higher in the pla-
cebo group than in the SC belimumab 200 mg group
(0.9% versus 0.4% and 6.5% versus 2.8%, respectively).
The AE of special interest sepsis was reported by 0.9% of

patients who received placebo compared with 2.0% of
patients who received belimumab (Table 3). Twenty-one
(8.5%) of the patients receiving SC belimumab 200 mg
and 13 (12.0%) of the patients receiving placebo reported
a post-injection systemic reaction, none of which were
considered serious. Three (2.8%) of the patients receiving
placebo and 11 (4.4%) of the patients receiving beli-
mumab experienced depression; none of these episodes
were serious. One case of serious suicidal ideation (0.4%
of patients in the belimumab group), adjudicated by
GlaxoSmithKline physicians, and no cases of suicidal
behavior were reported. Two deaths in the placebo group
(1 of vascular causes and 1 related to SLE), and 3 deaths
in the belimumab group (all due to infections; 1 of bacte-
rial sepsis, 1 of urosepsis, and 1 of tuberculosis of the
CNS) were reported (Table 3).

DISCUSSION

This study evaluated both the efficacy and safety of
belimumab in a subset of patients with SLE who were
hypocomplementemic and anti-dsDNA positive at base-
line. The results demonstrate that in this SLE subpopula-
tion, the primary end point, SRI-4 response rate at week
52, was significantly greater among belimumab-treated
patients than placebo-treated patients (P = 0.0014). The
SRI-4 response rate of 47.2% among patients receiving
placebo plus standard therapy is, however, high and likely
due to several factors, including administration of stan-
dard therapy; an increased chance of receiving active
treatment due to the unbalanced randomization schedule
(2:1 belimumab:placebo), thereby resulting in a psycho-
logical benefit; and the high frequency of visits and patient
satisfaction associated with clinical trials (24–26). A com-
parable SRI-4 response (44%) to placebo plus standard
therapy was also observed in the BLISS-52 study, perhaps
for similar reasons (7). The greater treatment difference
among hypocomplementemic and anti-dsDNA–positive
patients with SLE, compared with the overall ITT popula-
tion (17.4% versus 13.0%, respectively) (18), can be
attributed to both the modestly increased response rate in
the belimumab group (64.6% versus 61.4%, respectively)
and the modestly decreased response rate in the placebo
group (47.2% versus 48.4%, respectively), suggesting that
this subpopulation may be more difficult to treat with
standard therapies. This subset of patients comprises a
large proportion of the overall population and may sub-
stantially affect overall outcomes, potentially masking a
larger difference from patients who were not hypocomple-
mentemic and dsDNA positive at baseline; however, there
is no significant difference in the effect of treatment
between these 2 groups (interaction P value 0.2393).
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This study and the analyses of the BLISS IV studies
have demonstrated that irrespective of the formulation
used, belimumab is effective in patients with SLE who are
hypocomplementemic and anti-dsDNA positive (17). The
SRI-4 treatment differences (belimumab compared with
placebo) for the complete population and subpopulation
of the BLISS IV trials were 11.8% and 19.8%, respectively,
and are similar to those observed in this study with SC beli-
mumab (13.0% and 17.4%, respectively) (17). This reduc-
tion in SRI-4 response was associated with a trend toward
reduced steroid dosage (discussed further below); however,
this was not statistically significant owing to a small sample
size, less power for such analyses, and no protocol-man-
dated steroid taper. The study populations for the IV and
SC belimumab studies were similar; however, the present
study included patients with a SELENA–SLEDAI score of
≥8 and 43% of the patients were hypocomplementemic
and/or anti-dsDNA positive, whereas the BLISS-52 and
BLISS-76 studies recruited patients with SELENA–
SLEDAI scores of ≥6 and 52% of the patients were hypo-
complementemic and/or anti-dsDNA positive (6,7,17). It
would be of interest to see whether a greater treatment
effect is observed in the subpopulation studied here for
patients with a reduced level of disease severity (i.e., with a
SELENA–SLEDAI score of <8).

Of the patients who were hypocomplementemic
and anti-dsDNA positive and received corticosteroid
dosages of >7.5 mg/day at baseline, 20.7% reduced steroid
dosage by ≥25% to ≤7.5 mg/day during weeks 40–52 of
belimumab treatment; a slightly lower reduction of 18.2%
was seen in the overall ITT population (18). However,
among patients receiving belimumab, there was a higher
incidence of severe flares in this subgroup compared with
the overall ITT population (14.1% and 10.6%, respec-
tively). Nevertheless, the incidence of severe flares was sig-
nificantly reduced with belimumab compared with placebo
in both the complete ITT population and the hypocomple-
mentemic and anti-dsDNA–positive subpopulation (18).
Among patients receiving belimumab, the median time to
severe flare was also shorter in this subgroup compared
with the overall population (90 days and 171 days, respec-
tively). Furthermore, in the subgroup analysis the median
time to severe flare was in fact shorter for the belimumab
group compared with the placebo group (126.5 days). Pre-
vious studies have demonstrated that the incidence of
flares decreases as the duration of belimumab use in-
creases (27); therefore, this finding may be a reflection of
later-occurring flares being prevented in the belimumab
group while early flares were unaffected, resulting in a
shorter median time to first flare. In placebo-treated pa-
tients, the occurrence of neither early nor late flares was
affected; therefore, the median time was greater.

Significant separation from the placebo group was
observed as early as week 16 for SRI-4 in the belimumab
group, and median time to first SRI-4 response maintained
through to week 52 was significantly shorter in the
belimumab group compared with the placebo group. Fur-
thermore, significant differences from placebo were also
observed as early as week 16 in the belimumab group
following analysis of the more stringent SRI-5 through
SRI-8 measures. The proportion of patients with
improved FACIT-Fatigue scores of ≥4 at week 52 was also
found to be significantly greater in the belimumab group
compared with the placebo group. The mean change from
baseline in FACIT-Fatigue scores was also greater follow-
ing belimumab treatment (5.4) than placebo treatment
(3.6). Such results, along with those of the primary study
(18), provide substantial support for the introduction of
SC belimumab, especially in patients with SLE who are
hypocomplementemic and anti-dsDNA positive.

For some patients, the requirement of a regular
clinic visit to receive belimumab incurs substantial costs
and impact on time; a recent survey of patients with SLE
found that >50% of those receiving IV belimumab would
prefer to self-administer their treatment at home (28).
The introduction of SC belimumab may enable physicians
to offer a therapy that would better suit the patient’s pref-
erences in a real-world setting.

The safety of SC belimumab 200 mg plus standard
therapy was similar to that of placebo in this population.
Furthermore, the incidence of AEs was similar to that in
the overall ITT population (78.2% versus 80.8%, respec-
tively) (18), and was consistent with the known safety pro-
file of belimumab.

Some aspects of this study were identified as poten-
tial limitations. Within the hypocomplementemic and anti-
dsDNA–positive subset population, only 65.7% of the
patients received steroid dosages of >7.5 mg/day at base-
line; thus (as in the overall population), this end point was
not powered for statistical significance. In addition, this
study excluded patients with a SELENA–SLEDAI score
of <8, active nephritis, or active CNS disease at screening.
Accordingly, the conclusions drawn from this study may
not necessarily pertain to these patients. A separate study
investigating patients with lupus nephritis is currently
ongoing (ClinicalTrials.gov identifier: NCT01639339).

In conclusion, fixed-dose weekly SC belimumab
200 mg, in a subgroup of patients with SLE who were
hypocomplementemic and anti-dsDNA positive, reduced
SLE disease activity and improved patient-reported levels
of fatigue compared with placebo. Furthermore, the
reduced likelihood of response of these patients to stan-
dard therapy (placebo group), compared with the ITT
population, suggests a benefit of belimumab.
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