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ABSTRACT
Objective To characterise disease control and remission 
in patients with SLE receiving belimumab for up to  
12 months in the real world.
Methods This post hoc analysis (GSK Study 213502) 
used data from the US evaluation Of use of Belimumab 
in clinical practice SEttings (OBSErve) study (GSK Study 
117295), an observational cohort study of adults with SLE 
initiating and continuing belimumab for ≥6 months. Data 
were collected every 6 months by physician chart review; 
details of disease activity using the Safety of Estrogens in 
Lupus Erythematosus National Assessment–SLE Disease 
Activity Index (SELENA- SLEDAI) score were collected if 
routinely used by physicians. Disease control definitions 
evaluated were SELENA- SLEDAI score of ≤2 at 12 months, 
SELENA- SLEDAI score of ≤2 and glucocorticoid (prednisone 
equivalent) dose of ≤5 mg/day at 12 months, SELENA- 
SLEDAI score of ≤2 and glucocorticoid dose of ≤5 mg/day 
at both 6 and 12 months. Disease remission definition was 
SELENA- SLEDAI score=0 at 12 months. Glucocorticoid 
dose during follow- up was quantified.
Results US OBSErve enrolled 501 patients, 90 of whom 
had eligible SELENA- SLEDAI scores for inclusion in this 
analysis. Mean (SD) SELENA- SLEDAI scores were 13.1 
(3.0) at baseline and 4.9 (3.4) at 12 months. Disease 
control at 12 months was achieved by 31.1% of patients 
when defined as a SELENA- SLEDAI score of ≤2 (95% CI 
21.8 to 41.7); this decreased to 25.6% when requiring 
a SELENA- SLEDAI score of ≤2 and glucocorticoid dose 
of ≤5 mg/day (95% CI 16.9 to 35.8) and 17.8% when 
requiring a SELENA- SLEDAI score of ≤2 and glucocorticoid 
dose of ≤5 mg/day at both 6 and 12 months (95% CI 10.5 
to 27.3). No patient achieved remission at 12 months. 
Glucocorticoids decreased from a baseline median of 
20.0 mg/day (IQR 15.0–30.0) to 5.0 mg/day (IQR 0–10.0) 
at 12 months.
Conclusion Improved disease control and reduced 
glucocorticoid use was achieved for a proportion of 
patients following up to 12 months of belimumab treatment 
in a US real- world setting.

INTRODUCTION
SLE is a chronic autoimmune disorder char-
acterised by a range of clinical manifestations 
and, in most patients, a relapsing–remitting 
disease course.1 Management of SLE focuses 

on achieving disease control, including remis-
sion or low disease activity, and prevention of 
organ damage and new flares.2 These goals 
are also a part of the treat- to- target recom-
mendations in SLE.3 4 However, traditional 
medications for SLE, including antimalar-
ials, immunosuppressants and glucocorti-
coids, may be insufficient to manage symp-
toms; up to two- thirds of conventionally 
treated patients experience ongoing disease 
activity,5 6 and few patients achieve disease 
control or prolonged remission.7 8 Therefore, 

WHAT IS ALREADY KNOWN ON THIS TOPIC

 ⇒ In patients with SLE, a state of prolonged low dis-
ease activity is associated with lower organ damage 
accrual and prevention of flares.

 ⇒ Despite being a key treatment goal in the treat- to- 
target approach in SLE management, remission or 
low disease activity is challenging to achieve in real- 
world settings.

 ⇒ Belimumab, approved for active, autoantibody- 
positive SLE, has been found to consistently reduce 
disease activity and severe flares across multi-
ple clinical trials; although post hoc analyses of  
pivotal phase III trials have evaluated attainment of 
low disease activity and remission in patients fol-
lowing belimumab treatment, its role in achieving 
disease control or remission in the real world is less 
well established.

WHAT THIS STUDY ADDS

 ⇒ This post hoc analysis of real- world data from 
patients with SLE in the US evaluation Of use of 
Belimumab in clinical practice SEttings (OBSErve) 
study demonstrated that disease control and a re-
duction in glucocorticoid use were achieved for a 
proportion of patients following up to 12 months of 
belimumab.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE OR POLICY

 ⇒ Belimumab may help patients with SLE achieve a 
sustained state of disease control with a reduction 
in glucocorticoids and potentially lower their risk of 
organ damage progression.
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a large unmet medical need remains for additional effec-
tive treatment(s) to control disease activity while mean-
ingfully reducing disease- related morbidity and mortality, 
and limiting toxicity associated with traditional SLE treat-
ment regimens such as glucocorticoids and immunosup-
pressants.

Belimumab is a disease- modifying treatment in SLE 
that specifically targets the underlying disease by binding 
to soluble B- lymphocyte stimulator, thereby inhibiting 
prolonged survival and differentiation of B cells.9 10  
Belimumab is approved as add- on therapy for the treat-
ment of patients ≥5 years of age with active, autoantibody- 
positive SLE, as well as for the treatment of adults with 
active lupus nephritis.11 In clinical trials and post hoc 
analyses, patients with SLE treated with belimumab plus 
standard therapy showed an improvement in clinical 
disease activity (SLE Responder Index 4) and reduction 
in the number of new severe SLE flares, glucocorticoid 
use and accumulation of long- term organ damage, versus 
those receiving standard therapies alone.12–17

Post hoc analyses of the pivotal BLISS- 52 and BLISS- 76 
phase III trials have evaluated attainment of low disease 
activity and remission in patients with SLE following 
belimumab treatment.18 19 To add to these findings, we 
undertook a similar evaluation of real- world data from 
the US evaluation Of use of Belimumab in clinical prac-
tice SEttings (OBSErve) study, an observational study that 
followed up adult patients with SLE receiving intravenous 
belimumab 10 mg/kg, as part of standard clinical practice 
in the USA. The US OBSErve study found that patients 
treated with belimumab for up to 2 years demonstrated 
clinical improvements and reductions in glucocorticoid 
use and healthcare resource utilisation.20

The present analysis used data from the US OBSErve 
study to quantify the proportion of patients in a state of 
SLE disease control (primary objective) or SLE disease 
remission (secondary objective) at 12 months post  
belimumab initiation. Additional secondary objectives 
were to (1) evaluate the extent of disease control and remis-
sion by baseline immunosuppressant use and glucocorti-
coid dose, (2) quantify the proportion of patients achieving 
disease control and remission among those receiving  
belimumab at baseline and 6 and 12 months while 
receiving no or low glucocorticoid doses (≤5 mg/day 
prednisone equivalent) at 6 and 12 months of follow- up 
and (3) characterise SLE treatment patterns among 
patients at baseline and in the year following belimumab 
initiation.

METHODS
Study design and data collection
This was a post hoc analysis (GSK Study 213502)21 
of data from US OBSErve (GSK Study 117295), a 
24- month observational cohort study conducted between  
17 February 2012 and 6 May 2014 that assessed clinical 
outcomes and overall patterns of SLE care in patients 
receiving belimumab in real- world settings. Full details of 

US OBSErve have been published.20 In brief, 92 partici-
pating rheumatologists with ≥5 years of clinical practice 
experience who treated ≥10 patients with SLE annually 
were recruited to identify eligible patients with SLE and 
to collect data from the date of belimumab initiation 
(baseline) to up to 24 months of follow- up via medical 
chart review. Patient data were abstracted into case report 
forms (CRFs) at 6- month intervals. Within the CRFs, 
physicians recorded details of patient demographics, 
SLE- related medication use and disease activity (eg, as 
measured in clinical practice using Safety of Estrogens in 
Lupus Erythematosus National Assessment–SLE Disease 
Activity Index [SELENA- SLEDAI] scores). In the current 
analysis, data for up to 12 months of belimumab treat-
ment were analysed.

Patient eligibility criteria
The US OBSErve study population comprised 501 
patients who met the following inclusion criteria: had 
a documented SLE diagnosis, were ≥18 years of age at 
study entry, and initiated and continued belimumab 
(10 mg/kg intravenous) plus standard therapy for at least 
eight infusions at the time of study enrolment. Patients 
were excluded if they were currently enrolled in any 
SLE- related clinical trials or if they did not have at least 
6 months of medical history prior to belimumab initia-
tion documented with the participating rheumatologist. 
Patients were not required to have a baseline SELENA- 
SLEDAI score to participate in the US OBSErve study.

However, for the present analysis, only patients with 
a baseline SELENA- SLEDAI score of ≥6 and a follow- up 
SELENA- SLEDAI score measurement at 12 months were 
included, as this was necessary to characterise disease 
activity at baseline and 12 months.

Outcome definitions: SLE disease control and remission
Data collected in the CRFs including total SELENA- 
SLEDAI score and SLE medication use were used to 
define SLE disease control and complete remission at 12 
months.

SLE disease control was defined using sequentially 
restrictive definitions: SELENA- SLEDAI score of ≤2 at 
12 months, SELENA- SLEDAI score of ≤2 and glucocor-
ticoid dose (prednisone equivalent) of ≤5 mg/day at  
12 months and SELENA- SLEDAI score of ≤2 and gluco-
corticoid dose (prednisone equivalent) of ≤5 mg/day at 
6 and 12 months. In subsequent sensitivity analyses, the 
initial outcome definitions were modified to take immu-
nosuppressant use at 12 months into consideration, as 
detailed in online supplemental table S1. In addition, 
SLE disease remission was defined using sequentially 
restrictive definitions: SELENA- SLEDAI score=0 at 
12 months; SELENA- SLEDAI score=0 and glucocorti-
coid dose (prednisone equivalent) of ≤5 mg/day at 12 
months; and SELENA- SLEDAI score=0 and glucocorti-
coid dose (prednisone equivalent) of ≤5 mg/day at 6 
and 12 months (online supplemental table S1).

https://dx.doi.org/10.1136/lupus-2022-000710
https://dx.doi.org/10.1136/lupus-2022-000710
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While the aforementioned definitions follow those 
used in the BLISS- BELIEVE study,22 some differences 
were introduced (eg, the allowance for low- dose gluco-
corticoids in all definitions and exploration of no immu-
nosuppressant use in sensitivity analyses but not the main 
definitions) to more closely align with the management 
of SLE in the real world.

SLE medication use
SLE medication use (receipt of belimumab, immuno-
suppressants and/or oral glucocorticoids) was charac-
terised from the CRF form data at baseline and 6 and 
12 months. Belimumab and immunosuppressant use 
were characterised as any versus no use. Glucocorticoid 
use was characterised as any versus no use, receiving a 
prednisone- equivalent dose of ≤5 mg/day vs >5 mg/day, 
and prednisone- equivalent dose as a continuous variable 
summarised using mean and SD and median and IQR. 
During follow- up, the percentage of patients receiving 
immunosuppressants at 6 and 12 months (both at 6 and 
12 months, only at 6 months or only at 12 months, or no 
use at 6 and 12 months) and/or low oral glucocorticoid 
doses (≤5 mg/day prednisone equivalent at 6 months and 
12 months vs >5 mg/day at 6 and/or 12 months) were 
also reported.

Statistical analyses
Descriptive statistics were used to evaluate baseline patient 
characteristics and SLE medication use at baseline and 6 
and 12 months. The proportion of patients achieving SLE 
disease control/remission was estimated with 95% CI for 
the following populations with a SELENA- SLEDAI score at 
baseline and 12 months: all patients; patients stratified by 
baseline immunosuppressant use; only patients stratified 
by baseline glucocorticoid dose (≤5 mg/day vs >5 mg/day 
prednisone equivalent); only patients who used belimumab 
at baseline, 6 months and 12 months, and who also received 
≤5 mg/day (prednisone equivalent) dose of glucocorticoid 
at 6 and 12 months. Patients were not required to receive 
belimumab at 12 months; however, a sensitivity analysis for 

the primary objective was restricted to those patients who 
were receiving belimumab at baseline and at both 6 and 12 
months.

Patient and public involvement
Patients or the public were not involved in the design, 
conduct, reporting or dissemination plans of this analysis.

RESULTS
Study population and patient characteristics
Of the 501 patients originally enrolled by rheumatolo-
gists (N=92) in the US OBSErve study,20 122 (24%) had 
baseline SELENA- SLEDAI scores available, of whom 117 
had a baseline SELENA- SLEDAI score of ≥6. Of these 117 
patients, 27 did not have a 12- month SELENA- SLEDAI 
score available. In total, 90 patients were eligible to be 
included in this analysis (figure 1).

Baseline demographics and disease characteristics for 
the analysis population are shown in table 1. Patients 
had a mean (SD) age of 40.8 (11.4) years, and the 
majority (84.4%) were female and of Caucasian ethnicity 
(61.1%). Most patients had moderate SLE, diagnosed 
during the last 1 to 5 years, for which they were receiving 
predominantly oral glucocorticoids (87.8%; mean (SD) 
prednisone- equivalent dose: 24.8 [15.5] mg/day) and/
or antimalarials (80.0%), and/or immunosuppressants 
(47.8%).

SLE disease control at 12 months post belimumab initiation
Patients had a mean (SD) SELENA- SLEDAI score of 13.1 
(3.0) at baseline and 4.9 (3.4) at 12 months (figure 2). 
The proportion of patients achieving disease control 
decreased as more stringent definitions of disease control 
were applied: 31.1% of patients had a SELENA- SLEDAI 
score ≤2 at 12 months (95% CI 21.8 to 41.7), 25.6% had 
a SELENA- SLEDAI score of ≤2 and received a glucocor-
ticoid dose of ≤5 mg/day prednisone equivalents at 12 
months (95% CI 16.9 to 35.8); 17.8% had a SELENA- 
SLEDAI score of ≤2 and received a glucocorticoid dose 

501 patients enrolled in US OBSErve (≥18 years old, ≥6 months of belimumab treatment)

Additional exclusions:
 0 patients lost to follow-up
 27 patients with no 12-month SELENA-SLEDAI score

90 eligible patients included in analysis

122 patients with SELENA-SLEDAI scores at baseline

117 patients with SELENA-SLEDAI score ≥6 at baseline

Figure 1 Patient disposition. OBSErve, Evaluation Of use of Belimumab in clinical practice SEttings; SELENA- SLEDAI, Safety 
of Estrogens in Lupus Erythematosus National Assessment–SLE Disease Activity Index.
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of ≤5 mg/day prednisone equivalents at 6 and 12 months 
(95% CI 10.5 to 27.3) (figure 3A).

The proportion of patients achieving disease control 
was numerically higher among those on lower glucocorti-
coid doses (≤5 mg/day prednisone equivalent) at baseline 
(n=11) versus patients receiving higher glucocorticoid 
doses (n=79) (figure 3B), while no substantial difference 
was observed in the proportion of patients achieving 

disease control when stratified by baseline immunosup-
pressant use (figure 3C).

Among patients receiving belimumab at baseline and 6 
and 12 months, and who received a glucocorticoid dose 
(prednisone equivalent) of ≤5 mg/day at 6 and 12 months 
(n=39), 38.5% (95% CI 23.4 to 55.4) achieved disease 
control across all definitions considered; the percentage 
was the same across definitions in this subgroup because 
all patients were required to have a glucocorticoid dose 
(prednisone equivalent) of ≤5 mg/day at 6 and 12 months.

The sensitivity analysis of the initial disease control 
definitions that was restricted to patients who received  
belimumab at baseline and 6 and 12 months was consis-
tent with the primary analysis (online supplemental 
figure S1). Full details of subsequent sensitivity analyses 
are shown in the online supplemental material (supple-
mental results). Results of the sensitivity analysis were 
generally consistent with those of the primary analysis.

SLE disease remission at 12 months post belimumab initiation
None of the 90 eligible patients achieved disease remis-
sion, defined as a SELENA- SLEDAI score=0 at 12 months.

SLE medication use following belimumab treatment initiation
Of the 90 patients who received belimumab at baseline 
and 6 months, 92.2% received belimumab at 12 months.

Glucocorticoid use decreased from a median (pred-
nisone equivalent) dose of 20 (IQR 15–30) mg/day at 
baseline to 5 (0–10) mg/day at 12 months following  
belimumab initiation (figure 4A). The proportion of 
patients receiving doses of ≤5 mg/day increased from 
12.2% at baseline to 65.6% at 12 months (figure 4B). 
During the same time period, the proportion of patients 
receiving immunosuppressants following treatment with  
belimumab remained largely unchanged at 47.8% of 
patients at baseline and 44.4% at 12 months (figure 4B). 
When quantifying SLE treatment patterns during 
follow- up (N=90), 38.9% of patients received immuno-
suppressants at both 6 and 12 months, 12.2% of patients 
received immunosuppressants at only 6 months or only 12 
months, and 48.9% of patients received no immunosup-
pressants throughout this period. Slightly less than half 
(45.6%) of the patients received prednisone- equivalent 
glucocorticoid doses of ≤5 mg/day at 6 and 12 months. 
Lastly, 15 out of the 90 patients (16.7%) received no 
immunosuppressants and ≤5 mg/day prednisone equiva-
lent glucocorticoid dose at both 6 and 12 months.

DISCUSSION
Among adults with SLE who initiated and continued  
belimumab for ≥6 months in US real- world settings, 
nearly one in three (31.1%) achieved disease control 
when it was defined as a SELENA- SLEDAI score of 
≤2 at 12 months. Approximately one in six patients 
(17.8%) achieved disease control when it was defined 
to also require glucocorticoid doses of ≤5 mg/day at 6 
and 12 months. These findings are encouraging, given 
the high baseline level of disease activity in patients in 

Table 1 Patient demographics and baseline characteristics

Parameter

Analysis 
population 
(N=90)

Age (years), mean (SD) 40.8 (11.4)

Female, n (%) 76 (84.4)

Race/ethnicity, n (%)

  Black African ancestry 13 (14.4)

  Asian 3 (3.3)

  Caucasian 55 (61.1)

  Hispanic 16 (17.8)

  Native American 3 (3.3)

Time since SLE diagnosis (years), n (%)

  <1 0 (0)

  1–5 57 (63.3)

  6–10 22 (24.4)

  >10 11 (12.2)

Physician- reported SLE disease severity at baseline, 
n (%)

  Mild 1 (1.1)

  Moderate 72 (80.0)

  Severe 17 (18.9)

SELENA- SLEDAI score at baseline, mean (SD) 13.1 (3.0)

SLE- related medication use at baseline, n (%)

  Antimalarials 72 (80.0)

  Immunosuppressants 43 (47.8)

  Intravenous glucocorticoids 4 (4.4)

  Oral glucocorticoids 79 (87.8)

Prednisone- equivalent dose (mg/day), mean (SD)* 24.8 (15.5)

Presence of SLE organ system manifestation by 
group, n (%)

  Cardiopulmonary 16 (17.8)

  Central nervous system 15 (16.7)

  Renal 17 (18.9)

  Constitutional 50 (55.6)

  Immunological 63 (70.0)

  Mucocutaneous 62 (68.9)

  Musculoskeletal 61 (67.8)

  Vasculitis 7 (7.8)

  Haematological 48 (53.3)

*Among the 79 patients receiving oral glucocorticoids at baseline.
SELENA- SLEDAI, Safety of Estrogens in Lupus Erythematosus 
National Assessment–SLE Disease Activity Index.

https://dx.doi.org/10.1136/lupus-2022-000710
https://dx.doi.org/10.1136/lupus-2022-000710
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US OBSErve (mean SELENA- SLEDAI score 13.1), espe-
cially when considered in tandem with the decrease in 
median prednisone- equivalent glucocorticoid dose (from 
20.0 mg/day at baseline to 5.0 mg/day at 12 months).

Despite differences in study design and endpoint 
definitions, the results from this post hoc analysis of US 
OBSErve data are consistent with prior studies quantifying 
the benefit of belimumab in helping patients achieve low 
disease activity states at 52 weeks (online supplemental 
table S6).18 23–25 Two post hoc analyses of the BLISS- 52 
and BLISS- 76 trials found intravenous belimumab  
(at 1 mg/kg or 10 mg/kg) plus standard therapy to be 
efficacious in helping patients with SLE achieve lupus low 
disease activity state (LLDAS) at 52 weeks compared with 
placebo plus standard therapy.18 23 26 In terms of real- world 
observational studies, Gatto et al reported that 71.7% of 
466 patients with SLE treated with belimumab achieved 
low disease activity at 12 months24; similarly, Sbeih et al 
found that 58.1% of 50 patients with SLE treated with  
belimumab achieved stable LLDAS by 12 months.25 Such 
high proportions of patients achieving LLDAS may be 
driven by the lower levels of baseline SLE disease activity 
versus other studies, differences in low disease activity 
definitions and data collection.25 27 Nevertheless, the 
fact that 17.8% of patients in the current study achieved 
disease control with reductions in glucocorticoid use is 
encouraging and provides additional evidence beyond 
prior clinical and real- world studies that belimumab is 
effective for helping patients achieve low disease activity 
states in real- world settings.

In the current study’s stratified analyses, there was 
higher attainment of disease control at 12 months among 
the 11 patients receiving glucocorticoid doses ≤5 mg/day 
at baseline versus the 79 patients receiving higher doses 
(figure 3B). A post hoc study of BLISS- 52 and BLISS- 76 

trials also found that lower doses of glucocorticoids were 
associated with low disease activity with belimumab,18 
whereas another post hoc analysis of pooled BLISS- 52 
and BLISS- 76 data showed no association of baseline 
glucocorticoid dose with achieving low disease activity 
following belimumab (online supplemental tables S6 
and S7).19 When stratified by immunosuppressant use 
(figure 3C), the extent of disease control attained at 12 
months in our analysis appeared to be similar between 
the patients receiving immunosuppressants at baseline 
(n=43) versus those who did not (n=47). However, such 
comparisons should be interpreted with caution due to 
small sample sizes, the descriptive nature of the results, 
and potential differences in disease severity and other 
factors between patients receiving different treatments at 
baseline.

No patient in the US OBSErve study achieved complete 
remission (SELENA- SLEDAI score=0) at 12 months.4 In 
prior studies of belimumab that implemented less strin-
gent definitions of remission, proportions of patients 
achieving remission at 52 weeks following belimumab 
initiation ranged from ~10% to 41% (online supplemental 
table S7)24 25 28; however, the extent of remission varied 
extensively by study design, including how the remission 
outcome was operationalised. In the US OBSErve study, 
the lack of any patient achieving remission was likely 
influenced by the short time frame in which patients with 
high disease activity at baseline had to achieve complete 
remission. In a real- world study of the Johns Hopkins 
cohort, the median time to complete remission on treat-
ment among patients with SELENA- SLEDAI score of >0 
at baseline was 3.1 years, supporting the insufficient dura-
tion of the US OBSErve study period to observe complete 
remission.7
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Figure 2 Distribution of SELENA- SLEDAI scores at baseline and 12 months following belimumab treatment (N=90). Median at 
baseline: 13.5; median at 12 months: 4.0. SELENA- SLEDAI, Safety of Estrogens in Lupus Erythematosus National Assessment–
SLE Disease Activity Index.
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In the present analysis, median prednisone- equivalent 
glucocorticoid dose decreased from 20 mg/day at base-
line to 5 mg/day at 12 months. Long- term or high- dose 
glucocorticoid use is associated with organ damage, 
adverse events and increased mortality risk in patients 
with SLE.29 The ≤5 mg/day of prednisone- equivalent cut- 
off is considered an appropriate limit for minimising the 
adverse effects of long- term glucocorticoid maintenance 
therapy while retaining effectiveness,29 and 65.6% of 
patients in the current analysis were able to achieve this 
at 12 months after belimumab initiation, compared with 
12.2% of patients at baseline. This is consistent with the 

results of prior clinical and observational studies, which 
showed reductions in glucocorticoid dose following beli-
mumab initiation,13 14 29–32 and suggests that belimumab 
treatment enables reductions in the use of glucocorti-
coids while maintaining an acceptable level of disease 
control.

According to 2019 European Alliance of Associations 
for Rheumatology (EULAR) recommendations and the 
treat- to- target principle, the goals of SLE management 
should be remission or low disease activity and prevention 
of flares, with the lowest possible dose of glucocorticoids.2 3 
However, as observed in this study, complete remission as 
defined in the EULAR guidelines occurs infrequently in 
practice,2 8 33 34 whereas, as we also observed in this study, 
disease control and low disease activity are more feasible 
to achieve. Low disease activity, similar to disease remis-
sion, is associated with reduced organ damage rates and 
improvements in health- related quality of life, as well 
as having significant protective associations with SLE 
flares.24 35–40 These findings underscore the importance 
of promptly achieving and sustaining disease control in 
patients with SLE.

The results of this study should be interpreted with 
caution, given several limitations of the US OBSErve 
cohort. First, this study was single- arm, open- label 
and did not include a comparator group. Second, the 
patients included were required to be recruited by partic-
ipating rheumatologists and had to initiate and continue  
belimumab for ≥6 months; thus, included patients may 
not be representative of other clinical and real- world 

10 20 30 40 500
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populations. Third, data for this real- world study were 
only collected if they were routinely used and recorded 
by participating physicians. The original study did not 
mandate capture of SELENA- SLEDAI scores, and data 
availability was dependent on individual physician clin-
ical practices. As such, SELENA- SLEDAI scores were only 
available at baseline and 12 months for a subset of the 
overall cohort, limiting the sample size for this analysis. 
However, the limited use of the SELENA- SLEDAI in US 
OBSErve is consistent with what has been documented in 
other real- world settings.41 Moreover, individual compo-
nents of SELENA- SLEDAI were not collected, and thus, 
the types of clinical and serological manifestations may 
have differed between included patients. Fourth, data 
were only collected at 6- month intervals and may not 
adequately capture SLE medication use and patient 
characteristics at the granularity of other study designs 
and methods of data collection. Finally, these data were 
collected during 2012 and 2014 and may not fully reflect 
current clinical practice, given the increased recognition 
of the importance of remission and low disease activity 
alongside reduction in cumulative glucocorticoid expo-
sure as goals of treatment.4

CONCLUSION
The extent of disease control following treatment with 
belimumab documented in this real- world study in the 
USA is consistent with previous analyses showing that 
patients with SLE initiating belimumab can achieve low 
disease activity states with reduced glucocorticoid use. 
Overall, these findings support belimumab in the treat-
ment of adults with SLE and can help achieve treatment 
goals that are aligned with the recommended treat- to- 
target approach.

Acknowledgements We thank Christopher F Bell for supporting discussions of 
this study. Medical writing support was provided by Casmira Brazaitis, PhD, of 
Fishawack Indicia Ltd, UK, part of Fishawack Health, and was funded by GSK.

Contributors JNH, JF- B and DC were responsible for the study design. JF- B 
acquired and had access to the data. All authors (JNH, JF- B, MEG, AR, YIG, HQ and 
DC) analysed and interpreted the results and critically reviewed and approved the 
final manuscript for submission. All authors accept full responsibility for the finished 
work. JNH is the guarantor for this publication.

Funding This study was funded by GSK (GSK Study 213502).

Competing interests JNH, JF- B, MEG, AR, YIG, HQ and DC are employees of GSK 
and hold stocks and shares in the company.

Patient and public involvement Patients and/or the public were not involved in 
the design, conduct, reporting or dissemination plans of this research.
Patient consent for publication Not applicable.
Ethics approval When initially conducted, the US evaluation Of use of Belimumab 
in clinical practice SEttings (OBSErve) study was granted blanket study approval 
covering all study physicians from the New England Institutional Review Board 
(NEIRB). With the deidentification of patient data, a waiver of informed consent for 
study patients was granted by the NEIRB. There were no treatment interventions or 
safety concerns with patients. Case report forms were provided to the participating 
physicians for each patient’s data to be recorded. For this post hoc analysis using 
US OBSErve data, no new data were collected, and no physicians or patients were 
contacted.
Provenance and peer review Not commissioned; externally peer reviewed.
Data availability statement No additional data are available.

Supplemental material This content has been supplied by the author(s). It has 
not been vetted by BMJ Publishing Group Limited (BMJ) and may not have been 
peer- reviewed. Any opinions or recommendations discussed are solely those 
of the author(s) and are not endorsed by BMJ. BMJ disclaims all liability and 
responsibility arising from any reliance placed on the content. Where the content 
includes any translated material, BMJ does not warrant the accuracy and reliability 
of the translations (including but not limited to local regulations, clinical guidelines, 
terminology, drug names and drug dosages), and is not responsible for any error 
and/or omissions arising from translation and adaptation or otherwise.

Open access This is an open access article distributed in accordance with the 
Creative Commons Attribution Non Commercial (CC BY- NC 4.0) license, which 
permits others to distribute, remix, adapt, build upon this work non- commercially, 
and license their derivative works on different terms, provided the original work is 
properly cited, appropriate credit is given, any changes made indicated, and the use 
is non- commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

ORCID iDs
Jacob N Hunnicutt http://orcid.org/0000-0003-2768-0272
Holly Quasny http://orcid.org/0000-0002-1659-0004

REFERENCES
 1 Manson JJ, Rahman A. Systemic lupus erythematosus. Orphanet J 

Rare Dis 2006;1:6.
 2 Fanouriakis A, Kostopoulou M, Alunno A, et al. 2019 update of the 

EULAR recommendations for the management of systemic lupus 
erythematosus. Ann Rheum Dis 2019;78:736–45.

 3 van Vollenhoven RF, Mosca M, Bertsias G, et al. Treat- to- target 
in systemic lupus erythematosus: recommendations from an 
international Task force. Ann Rheum Dis 2014;73:958–67.

 4 van Vollenhoven R, Bertsias G, Doria A. The 2021 DORIS definition of 
remission in SLE- final reccommendations from an international Task 
force. Ann Rheum Dis 2021;80:181–2.

 5 Nikpour M, Urowitz MB, Ibañez D, et al. Frequency and determinants 
of flare and persistently active disease in systemic lupus 
erythematosus. Arthritis Rheum 2009;61:1152–8.

 6 Zen M, Bassi N, Nalotto L, et al. Disease activity patterns in a 
monocentric cohort of SLE patients: a seven- year follow- up study. 
Clin Exp Rheumatol 2012;30:856–63.

 7 Wilhelm TR, Magder LS, Petri M. Remission in systemic lupus 
erythematosus: durable remission is rare. Ann Rheum Dis 
2017;76:547–53.

 8 Zen M, Iaccarino L, Gatto M, et al. Prolonged remission in Caucasian 
patients with SLE: prevalence and outcomes. Ann Rheum Dis 
2015;74:2117–22.

 9 Levy RA, Gonzalez- Rivera T, Khamashta M, et al. 10 years 
of belimumab experience: what have we learnt? Lupus 
2021;30:1705–21.

 10 Baker KP, Edwards BM, Main SH, et al. Generation and 
characterization of LymphoStat- B, a human monoclonal antibody 
that antagonizes the bioactivities of B lymphocyte stimulator. Arthritis 
Rheum 2003;48:3253–65.

 11 GlaxoSmithKline. Benlysta 120 mg powder for concentrate for 
solution for infusion summary of product characteristics. Available: 
https://www.medicines.org.uk/emc/product/4679/smpc [Accessed 
Jul 2022].

 12 Bruce IN, Urowitz M, van Vollenhoven R, et al. Long- Term organ 
damage accrual and safety in patients with SLE treated with 
belimumab plus standard of care. Lupus 2016;25:699–709.

 13 Furie R, Petri M, Zamani O, et al. A phase III, randomized, placebo- 
controlled study of belimumab, a monoclonal antibody that 
inhibits B lymphocyte stimulator, in patients with systemic lupus 
erythematosus. Arthritis Rheum 2011;63:3918–30.

 14 Navarra SV, Guzmán RM, Gallacher AE, et al. Efficacy and safety of 
belimumab in patients with active systemic lupus erythematosus: 
a randomised, placebo- controlled, phase 3 trial. Lancet 
2011;377:721–31.

 15 Stohl W, Schwarting A, Okada M, et al. Efficacy and safety of 
subcutaneous belimumab in systemic lupus erythematosus: a Fifty- 
Two- Week randomized, double- blind, placebo- controlled study. 
Arthritis Rheumatol 2017;69:1016–27.

 16 Zhang F, Bae S- C, Bass D, et al. A pivotal phase III, randomised, 
placebo- controlled study of belimumab in patients with systemic 
lupus erythematosus located in China, Japan and South Korea. Ann 
Rheum Dis 2018;77:355–63.

 17 Urowitz MB, Ohsfeldt RL, Wielage RC, et al. Organ damage 
in patients treated with belimumab versus standard of care: a 

http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0003-2768-0272
http://orcid.org/0000-0002-1659-0004
http://dx.doi.org/10.1186/1750-1172-1-6
http://dx.doi.org/10.1186/1750-1172-1-6
http://dx.doi.org/10.1136/annrheumdis-2019-215089
http://dx.doi.org/10.1136/annrheumdis-2013-205139
http://dx.doi.org/10.1002/art.24741
http://www.ncbi.nlm.nih.gov/pubmed/22765883
http://dx.doi.org/10.1136/annrheumdis-2016-209489
http://dx.doi.org/10.1136/annrheumdis-2015-207347
http://dx.doi.org/10.1177/09612033211028653
http://dx.doi.org/10.1002/art.11299
http://dx.doi.org/10.1002/art.11299
https://www.medicines.org.uk/emc/product/4679/smpc
http://dx.doi.org/10.1177/0961203315625119
http://dx.doi.org/10.1002/art.30613
http://dx.doi.org/10.1016/S0140-6736(10)61354-2
http://dx.doi.org/10.1002/art.40049
http://dx.doi.org/10.1136/annrheumdis-2017-211631
http://dx.doi.org/10.1136/annrheumdis-2017-211631


Hunnicutt JN, et al. Lupus Science & Medicine 2022;9:e000710. doi:10.1136/lupus-2022-0007108

Lupus Science & Medicine

propensity score- matched comparative analysis. Ann Rheum Dis 
2019;78:372–9.

 18 Oon S, Huq M, Golder V, et al. Lupus Low Disease Activity State 
(LLDAS) discriminates responders in the BLISS- 52 and BLISS- 76 
phase III trials of belimumab in systemic lupus erythematosus. Ann 
Rheum Dis 2019;78:629–33.

 19 Parodis I, Johansson P, Gomez A, et al. Predictors of low disease 
activity and clinical remission following belimumab treatment in 
systemic lupus erythematosus. Rheumatology 2019;58:2170–6.

 20 Collins CE, Dall'Era M, Kan H, et al. Response to belimumab among 
patients with systemic lupus erythematosus in clinical practice 
settings: 24- month results from the OBSErve study in the USA. 
Lupus Sci Med 2016;3:e000118.

 21 GlaxoSmithKline. SLE disease control in the United States (US) 
OBSErve study. Available: https://www.gsk-studyregister.com/en/ 
trial-details/?id=213502 [Accessed Jul 2022].

 22 Teng YKO, Bruce IN, Diamond B, et al. Phase III, multicentre, 
randomised, double- blind, placebo- controlled, 104- week study 
of subcutaneous belimumab administered in combination with 
rituximab in adults with systemic lupus erythematosus (SLE): BLISS- 
BELIEVE study protocol. BMJ Open 2019;9:e025687.

 23 Parodis I, Emamikia S, Gomez A, et al. Clinical SLEDAI- 2K zero may 
be a pragmatic outcome measure in SLE studies. Expert Opin Biol 
Ther 2019;19:157–68.

 24 Gatto M, Saccon F, Zen M, et al. Early disease and low baseline 
damage as predictors of response to belimumab in patients 
with systemic lupus erythematosus in a real- life setting. Arthritis 
Rheumatol 2020;72:1314–24.

 25 Sbeih N, Mathian A, Pineton de Chambrun M, et al. Achieving 
lupus low- disease activity and remission states under belimumab 
in refractory systemic lupus erythematosus: time and organ 
involvement matter. Ann Rheum Dis 2020;79:e148.

 26 Parodis I, Nikpour M. How to use the Lupus Low Disease Activity 
State (LLDAS) in clinical trials. Ann Rheum Dis 2021;80:e119.

 27 Nikpour M, Huq M, Oon S. Response to: 'Achieving lupus low 
disease activity and remission states under belimumab in refractory 
systemic lupuserythematosus: time and organ involvement matter' 
by Sbeih et al. Ann Rheum Dis 2020;79:e149.

 28 Parodis I, Emamikia S, Gomez A, et al. Definitions of remission 
in systemic lupus erythematosus: a post- hoc analysis of two 
randomised clinical trials. Lancet Rheumatol 2019;1:e163–73.

 29 Ruiz- Irastorza G, Bertsias G. Treating systemic lupus erythematosus 
in the 21st century: new drugs and new perspectives on old drugs. 
Rheumatology 2020;59:v69–81.

 30 Bell CF, Priest J, Stott- Miller M, et al. Real- World treatment 
patterns, healthcare resource utilisation and costs in patients 
with systemic lupus erythematosus treated with belimumab: a 
retrospective analysis of claims data in the USA. Lupus Sci Med 
2020;7:e000357.

 31 Ke X, Eisenberg Lawrence DF, Oglesby A, et al. A retrospective 
administrative claims database evaluation of the utilization of 
belimumab in US managed care settings. Clin Ther 2015;37:2852–63.

 32 Birt JA, Wu J, Griffing K, et al. Corticosteroid dosing and opioid use 
are high in patients with SLE and remain elevated after belimumab 
initiation: a retrospective claims database analysis. Lupus Sci Med 
2020;7:e000435.

 33 Urowitz MB, Feletar M, Bruce IN, et al. Prolonged remission in 
systemic lupus erythematosus. J Rheumatol 2005;32:1467–72.

 34 Steiman AJ, Urowitz MB, Ibañez D, et al. Prolonged clinical remission 
in patients with systemic lupus erythematosus. J Rheumatol 
2014;41:1808–16.

 35 Petri M, Magder LS. Comparison of remission and lupus low 
disease activity state in damage prevention in a United States 
systemic lupus erythematosus cohort. Arthritis Rheumatol 
2018;70:1790–5.

 36 Tsang- A- Sjoe MWP, Bultink IEM, Heslinga M, et al. Both prolonged 
remission and lupus low disease activity state are associated 
with reduced damage accrual in systemic lupus erythematosus. 
Rheumatology 2017;56:121–8.

 37 Zen M, Iaccarino L, Gatto M, et al. Lupus low disease activity state 
is associated with a decrease in damage progression in Caucasian 
patients with SLE, but overlaps with remission. Ann Rheum Dis 
2018;77:104–10.

 38 Golder V, Kandane- Rathnayake R, Huq M, et al. Evaluation 
of remission definitions for systemic lupus erythematosus: a 
prospective cohort study. Lancet Rheumatol 2019;1:e103–10.

 39 Ugarte- Gil MF, Mendoza- Pinto C, Reátegui- Sokolova C, et al. 
Achieving remission or low disease activity is associated with 
better outcomes in patients with systemic lupus erythematosus: a 
systematic literature review. Lupus Sci Med 2021;8:e000542.

 40 Poomsalood N, Narongroeknawin P, Chaiamnuay S, et al. Prolonged 
clinical remission and low disease activity statuses are associated 
with better quality of life in systemic lupus erythematosus. Lupus 
2019;28:1189–96.

 41 Costenbader KH, Hoskin B, Atkinson C. Assessing the prevalence 
and use of validated systemic lupus erythematosus disease activity 
metrics in real world practice. Ann Rheum Dis 2019;78:807–8.

http://dx.doi.org/10.1136/annrheumdis-2018-214043
http://dx.doi.org/10.1136/annrheumdis-2018-214427
http://dx.doi.org/10.1136/annrheumdis-2018-214427
http://dx.doi.org/10.1093/rheumatology/kez191
http://dx.doi.org/10.1136/lupus-2015-000118
https://www.gsk-studyregister.com/en/trial-details/?id=213502
https://www.gsk-studyregister.com/en/trial-details/?id=213502
http://dx.doi.org/10.1136/bmjopen-2018-025687
http://dx.doi.org/10.1080/14712598.2019.1561856
http://dx.doi.org/10.1080/14712598.2019.1561856
http://dx.doi.org/10.1002/art.41253
http://dx.doi.org/10.1002/art.41253
http://dx.doi.org/10.1136/annrheumdis-2019-215732
http://dx.doi.org/10.1136/annrheumdis-2019-215650
http://dx.doi.org/10.1136/annrheumdis-2019-215922
http://dx.doi.org/10.1016/S2665-9913(19)30049-9
http://dx.doi.org/10.1093/rheumatology/keaa403
http://dx.doi.org/10.1136/lupus-2019-000357
http://dx.doi.org/10.1016/j.clinthera.2015.10.008
http://dx.doi.org/10.1136/lupus-2020-000435
http://www.ncbi.nlm.nih.gov/pubmed/16078321
http://dx.doi.org/10.3899/jrheum.131137
http://dx.doi.org/10.1002/art.40571
http://dx.doi.org/10.1093/rheumatology/kew377
http://dx.doi.org/10.1136/annrheumdis-2017-211613
http://dx.doi.org/10.1016/S2665-9913(19)30048-7
http://dx.doi.org/10.1136/lupus-2021-000542
http://dx.doi.org/10.1177/0961203319862614
http://dx.doi.org/10.1136/annrheumdis-2019-eular.4239

	Evaluating disease control following belimumab treatment in patients with SLE enrolled in the US OBSErve study
	Abstract
	Introduction
	Methods
	Study design and data collection
	Patient eligibility criteria
	Outcome definitions: SLE disease control and remission
	SLE medication use
	Statistical analyses
	Patient and public involvement

	Results
	Study population and patient characteristics
	SLE disease control at 12 months post belimumab initiation
	SLE disease remission at 12 months post belimumab initiation
	SLE medication use following belimumab treatment initiation

	Discussion
	Conclusion
	References


