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ABSTRACT

Introduction: This analysis aims to describe
real-world clinical outcomes in US African
American and Hispanic patients with systemic
lupus erythematosus (SLE) receiving
belimumab.
Methods: In this post hoc analysis of OBSErve
US (GSK Study 117,295) data, patients received
intravenous belimumab (10 mg/kg) over
24 months. Outcomes assessed every 6 months
after belimumab initiation (index) included:
physician-assessed overall clinical response
(worse, no improvement,\20%, 20–49%,
50–79%, C 80% improvement), physician-
assessed disease severity (mild, moderate, sev-
ere), oral corticosteroid (OCS) use and health-
care resource utilization (HCRU).
Results: Of 501 patients enrolled, 123 and 88
were African American and Hispanic respec-
tively; 69 (56.1%) and 43 (48.8%) were receiving
belimumab at 24 months. Of those, 88.4%/

95.3% (African American/Hispanic) were
female; mean (standard deviation [SD]) age was
41.6 (12.5)/42.2 (10.5) years. Within 6 months
post-index, 91.3%/90.7% of patients still
receiving belimumab had a C 20% physician-
assessed clinical improvement. Among
24 months completers, proportions of patients
with severe SLE fell from 34.8%/25.6% at index
to 2.9%/4.7% at Month 6 and 2.9%/0% at
Month 24. The proportion of patients receiving
OCS and mean (SD) daily OCS dose also
decreased, from 82.6%/81.4% and 19.7 (12.8)/
18.8 (10.0) mg/day at index to 50.7%/34.9%
and 3.1 (3.2)/1.6 (2.4) mg/day at Month 24.
Fewer patients were hospitalized or required
ancillary care services at 18–24 months post-
index versus 6 months pre-index.
Conclusion: Belimumab treatment for up to
2 years improved clinical outcomes, disease
severity, mean OCS dose and HCRU in US
African American and Hispanic patients with
SLE, providing real-world evidence for enduring
belimumab effectiveness in populations that are
markedly impacted by SLE.
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Key Summary Points

Systemic lupus erythematosus (SLE)
disproportionally impacts individuals of
African American and Hispanic ancestry;
as such an early diagnosis is important to
help prevent SLE disease progression,
flares, and organ damage whilst also
helping to improve and/or maintain
health-related quality of life.

This analysis of observational data aimed
to describe real-world clinical outcomes in
US African American and Hispanic
patients with SLE receiving belimumab as
part of their routine care.

Results shown here reflect the real-world
effectiveness of belimumab, when used for
24 months, among African American and
Hispanic patients with SLE.

Over 24 months of belimumab treatment,
marked improvements in patients’ clinical
outcomes, disease severity, need for
corticosteroid use, and healthcare
resource utilization were noted.

These findings support prolonged
treatment with belimumab for the
management of SLE in African American
and Hispanic patients.

INTRODUCTION

Systemic lupus erythematosus (SLE) is a chronic
autoimmune disease characterized by a diverse
range of clinical manifestations [1] with an
estimated prevalence in the USA of between 70
and 150 cases per 100,000 people [2, 3]. SLE
prevalence is approximately three times greater
in African American patients and 1.5–2 times
greater in Hispanic patients compared with
Caucasians, regardless of sex [3]. Patients of
non-Caucasian ethnicity, including Asian, Afri-
can American and Hispanic patients, demon-
strate more severe disease manifestations

(including nephritis), more rapid accumulation
of damage and a higher mortality rate, even at
younger ages, than Caucasian patients [4–7].
Similarly, lupus nephritis (LN) is more common
in patients of Asian, Black African or Hispanic
backgrounds than in Caucasian patients [4, 8].

While clinical outcomes and prognoses are
generally poorer in non-Caucasian than Cau-
casian patients with SLE, differences also exist
between patients of Black African and Hispanic
ancestry. Hispanic patients accrue more, and
have faster progression of, SLE-related organ
damage and are more likely to suffer from renal
complications and end-stage kidney disease,
while African American patients more often
accrue integument damage [5, 9].

SLE leads to irreversible damage accrual in
multiple organs, with increased age, corticos-
teroid use and Black African or Hispanic ances-
try as risk factors [6, 10]. Current treat-to-target
recommendations in SLE suggest disease remis-
sion or the lowest possible disease activity as
well as damage prevention and limited corti-
costeroid exposure as important treatment goals
[11].

The disease-modifying agent belimumab, a
monoclonal antibody therapy that inhibits sol-
uble B-lymphocyte stimulator, is approved in
the USA for the treatment of active autoanti-
body-positive SLE in patients C 5 years of age
and for active LN in adults [12, 13]. Belimumab
demonstrated consistent efficacy and safety, as
well as a steroid-sparing effect, in four large
Phase 3 trials [14–17]. In these trials, up to 50%
of patients were of Hispanic ethnicity, but no
more than 15% were of Black African ancestry,
highlighting the need for further research in
this population.

The EMBRACE trial (Belimumab in patients
of Black African ancestry; NCT01632241) was
the first trial that enrolled only patients with
SLE who self-identified as being of black race
(the study’s original terminology for patients of
Black African ancestry). While EMBRACE did
not meet its primary endpoint of SLE Responder
Index-4 (SRI-4) response at Week 52 [18], the
response rate in the belimumab arm was
numerically higher than in the placebo arm and
was consistent with the SRI-4 responses seen in
previous Phase 3 belimumab trials [14–17].
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There remains a lack of longitudinal real-world
data for belimumab effectiveness in patients of
either Black African ancestry (including African
Americans) or Hispanic patients with SLE.

The OBSErve (evaluation Of use of Beli-
mumab in clinical practice SEttings) program
was conducted in various countries as individ-
ual observational, longitudinal studies to eval-
uate belimumab effectiveness in real-world
populations [19–24]. A pooled analysis of the
data from several OBSErve studies demonstrated
that treatment with belimumab results in clin-
ical improvements in patients with SLE [20]. Of
the studies in the program, the OBSErve US
study had the largest cohort of [ 500 patients
and included patients from a number of differ-
ent ethnicities [19].

Given the higher prevalence and severity of
SLE in patients of Black African ancestry and
Hispanic ancestry, it is important to assess the
effectiveness of belimumab in these popula-
tions. The aim of this post hoc analysis was to
describe the clinical outcomes and overall pat-
terns of healthcare for US patients of Black
African ancestry (African Americans) and His-
panic patients, who received belimumab for up
to 2 years as part of routine care for SLE in the
USA.

METHODS

Study Design

This post hoc analysis used data from the
OBSErve US study (GSK Study 117295). Full
details of the OBSErve US study have been
published previously [19]; briefly, this non-in-
terventional, retrospective, observational, real-
world cohort study included the treatment his-
tory period (C 6 months prior to index [first
belimumab infusion]) and the follow-up treat-
ment period (up to 24 months post-index).

Compliance with Ethics Guidelines

The OBSErve US study was approved by the New
England Institutional Review Board and con-
ducted in accordance with the Declaration of

Helsinki 2008 and the International Society for
Pharmacoeconomics and Outcomes Research
guidelines. Patient consent for the original
OBSErve US study was not necessary because the
study was non-interventional and data were de-
identified.

Physicians and Patients

Data were collected from US rheumatology
practices from February 2012 to May 2014. Eli-
gible rheumatologists were required to have
had C 5 years of clinical practice experience
and have treated C 10 patients with SLE annu-
ally. Physicians identified medical charts of
patients with SLE from their clinical practices
who were C 18 years of age, had received C 8
infusions of belimumab (10 mg/kg intravenous;
subcutaneous belimumab was approved in 2017
and was therefore not available at the time of
the OBSErve US study) plus standard therapy
and had C 6 months and up to 24 months of
medical history documented. Patients were
proposed and selected for the study by their
rheumatologists from their clinical practices.
Each physician was limited to enroll no more
than 25 patients. Patient data were collected via
case report forms and all patient demographics,
and disease and treatment characteristics were
anonymized.

Study Objectives and Assessments

The primary objectives of this post hoc analysis
were to examine clinical outcomes and describe
overall patterns of care in patients with SLE who
self-identified as being either African American
or Hispanic and who received belimumab over
the full 24-month period. The primary outcome
was overall clinical response to belimumab at
the end of a 24-month period, based on physi-
cian’s assessment over the last 6-month period
(categorized as: worse, no improve-
ment,\ 20%, 20–49%, 50–79%, C 80%
improvement). Other clinical outcomes (asses-
sed versus index at Month 6, 12, 18 and 24 post-
index) included: physician-assessed SLE disease
severity (categorized as: mild, moderate, severe),
oral corticosteroid (OCS) use (dichotomized by
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use [C 7.5 mg/day vs.\7.5 mg/day], no use or
use as continuous outcome), disease activity
(measured by Safety of Estrogen in Lupus Ery-
thematosus National Assessment-SLE Disease
Activity Index [SELENA-SLEDAI], Physician
Global Assessment [PGA] and Patient Global
Assessment [PtGA]), utilization of assessment
tools and reasons for, and rate of, belimumab
discontinuation. SELENA-SLEDAI scores were
reported based on a scale range of 0–105, while
PGA and PtGA scores were reported on a scale of
0–100; for all scales, higher scores indicating
greater disease activity.

The secondary objective was to describe
healthcare resource utilization (HCRU) in
enrolled patients with SLE, including the num-
ber of rheumatologist and emergency room
visits, hospitalizations and use of ancillary care
services (e.g. physical or occupational therapy,
home health care services).

Data Analysis and Other Considerations

Descriptive analyses were performed for all
study objectives. OCS doses were converted to
prednisone equivalent.

RESULTS

Baseline Characteristics

In the OBSErve US study, 92 rheumatologists
enrolled 501 patients with SLE; 123 (24.6%)
were African American and 88 (17.6%) were
Hispanic, of whom 69 (56.1%) and 43 (48.9%),
respectively, continued to receive belimumab at
Month 24. Of those patients who did not con-
tinue belimumab use over the 24 months, 26
(21.1%) African American and 23 (26.1%) His-
panic patients were lost to follow-up, and 28
(22.8%) and 22 (25.0%), respectively, discon-
tinued belimumab (see Discontinuation of
belimumab section below for more detail).

Baseline characteristics of the analyzed
patients, including those who continued to
receive belimumab at Month 24, are presented
in Table 1. Our analyses focused on the 69
African American and 43 Hispanic patients who

were receiving belimumab at 24 months. In the
African American and Hispanic cohorts, most
patients were female (88.4% and 95.3%) with
mean (standard deviation [SD]) ages of 41.6
(12.5) and 42.2 (10.5) years, respectively
(Table 1). Just under half of African American
patients (n = 33, 47.8%) and over half of His-
panic patients (n = 25, 58.1%) had SLE for
1–5 years.

Among African American patients, none had
mild SLE, 45 (65.2%) had moderate SLE, and 24
(34.8%) had severe disease at index. Among
Hispanic patients, 1 (2.3%) had mild SLE, 31
(72.1%) had moderate disease, and 11 (25.6%)
had severe SLE at index. In African American
and Hispanic patients, mean (SD) assessment
scores at index for PGA, SELENA-SLEDAI and
PtGA were 75.4 (10.9) and 70.0 (16.2), 13.4 (3.2)
and 11.3 (3.5), and 77.6 (11.7) and 72.5 (16.9),
respectively. The most common clinical mani-
festation of SLE in African American patients at
index was renal involvement/LN (data on
biopsy-proven LN diagnosis/activity not col-
lected) (n = 19, 27.5%), and the most common
comorbidity was hypertension (n = 18, 26.1%)
(Table 1). Among Hispanic patients at index,
14.0% (n = 6) had renal involvement/LN (data
on biopsy-proven LN diagnosis/activity not
collected), and the most common comorbidities
were fibromyalgia (n = 10, 23.3%), osteoarthri-
tis (n = 9, 20.9%) and hypertension (n = 9,
20.9%).

Reasons for Belimumab Initiation

The most common reasons for belimumab ini-
tiation for African American/Hispanic patients
were lack of effectiveness of the previous treat-
ment regimen (n = 54, 78.3%/n = 30, 69.8%),
patient condition worsening (n = 46, 66.7%/
n = 22, 51.2%) and to decrease corticosteroid
use (n = 45, 65.2%/n = 30, 69.8%). Other rea-
sons included poor tolerability of previous
treatment regimen (n = 17, 24.6%/n = 16,
37.2%), patient request (n = 9, 13.0%/n = 6,
14.0%), previous treatment regimen being
inconvenient (n = 1, 1.4%/n = 5, 11.6%) and
drug-to-drug interactions with a previous med-
ication (no patients/n = 2, 4.7%).
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Table 1 Baseline demographics and disease characteristics of all African American (n = 123) and Hispanic (n = 88)
patients with SLE in the OBSErve US study, and the subgroup who were receiving belimumab at 24 months (African
American patients, n = 69; Hispanic patients, n = 43)

African American patients Hispanic patients

All patients
(n = 123)

Receiving belimumab
at 24 months (n = 69)

All patients
(n = 88)

Receiving belimumab
at 24 months (n = 43)

Mean (SD) age, years 41.3 (12.4) 41.6 (12.5) 41.0 (10.5) 42.2 (10.5)

Female, n (%) 112 (91.1) 61 (88.4) 82 (93.2) 41 (95.3)

Clinical manifestations of SLE, n (%)

Renal involvement/LNa 25 (20.3) 19 (27.5) 13 (14.8) 6 (14.0)

Musculoskeletal 95 (77.2) – 65 (73.9) –

Mucocutaneous 73 (59.3) – 60 (68.2) –

Immunologic 69 (56.1) – 48 (54.5) –

Constitutional 69 (56.1) – 40 (45.5) –

Hematologic 47 (38.2) – 28 (31.8) –

Inability to taper corticosteroids 33 (26.8) – 31 (35.2) –

Cardiopulmonary 20 (16.3) – 16 (18.2) –

Renal 27 (22.0) – 17 (19.3) –

CNS 20 (16.3) – 8 (9.1) –

Vasculitis 4 (3.3) – 1 (1.1) –

Gastroesophageal reflux disease – – 1 (1.1) –

Iritis 1 (0.8) – – –

Comorbiditiesb, n (%)

Hypertension 36 (29.3) 18 (26.1) 16 (18.2) 9 (20.9)

Depression 30 (24.4) 13 (18.8) 14 (15.9) 8 (18.6)

Fibromyalgia 27 (22.0) 13 (18.8) 18 (20.5) 10 (23.3)

Osteoarthritis 20 (16.3) 11 (15.9) 10 (11.4) 9 (20.9)

Anxiety 13 (10.6) 8 (11.6) 10 (11.4) 7 (16.3)

Osteoporosis 11 (8.9) 7 (10.1) 6 (6.8) 5 (11.6)

Asthma 14 (11.4) 6 (8.7) 4 (4.5) 1 (2.3)

Diabetes (Type II) 9 (7.3) 6 (8.7) 10 (11.4) 7 (16.3)

Hyperlipidemia 11 (8.9) 6 (8.7) 8 (9.1) 5 (11.6)

Sjögren’s syndrome 6 (4.9) 5 (7.2) 9 (10.2) 5 (11.6)

Hyperlipidemia 11 (8.9) 6 (8.7) 8 (9.1) 5 (11.6)
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Table 1 continued

African American patients Hispanic patients

All
patients
(n = 123)

Receiving belimumab
at 24 months
(n = 69)

All
patients
(n = 88)

Receiving belimumab
at 24 months
(n = 43)

Concomitant SLE medicationsb, n (%)

OCS 98 (79.7) 57 (82.6) 70 (79.5) 35 (81.4)

Antimalarials 88 (71.5) 49 (71.0) 61 (69.3) 31 (72.1)

Immunosuppressants 76 (61.8) 44 (63.8) 58 (65.9) 31 (72.1)

NSAIDs 17 (13.8) 10 (14.5) 19 (21.6) 13 (30.2)

Disease severity at belimumab start, n, (%)

Mild 1 (0.8) 0 (0) 1 (1.1) 1 (2.3)

Moderate 89 (72.4) 45 (65.2) 62 (70.5) 31 (72.1)

Severe 33 (26.8) 24 (34.8) 25 (28.4) 11 (25.6)

Disease duration, n (%)

\ 1 year 3 (2.4) 0 (0) 5 (5.7) 1 (2.3)

1–5 years 60 (48.8) 33 (47.8) 47 (53.4) 25 (58.1)

6–10 years 31 (25.2) 19 (27.5) 23 (26.1) 9 (20.9)

[ 10 years 29 (23.6) 17 (24.6) 13 (14.8) 8 (18.6)

Low C3 (\ lower limit of normal), n (%) 85 (69.1) 54 (78.3) 55 (62.5) 27 (62.8)

Low C4 (\ lower limit of normal), n (%) 80 (65.0) 49 (71.0) 55 (62.5) 31 (72.1)

High anti-dsDNA, n (%) 88 (71.5) 56 (81.2) 65 (73.9) 34 (79.1)

Physician global assessment

Patients assessed at index, n (%) 31 (25.2) 28 (40.6) 14 (15.9) 12 (27.9)

Mean (SD) score 75.8 (10.4) 75.4 (10.9) 71.9 (15.8) 70.0 (16.2)

SELENA-SLEDAI

Patients assessed at index, n (%) 22 (17.9) 13 (18.8) 21 (23.9) 18 (41.9)

Mean (SD) score 12.5 (4.4) 13.4 (3.2) 11.6 (3.4) 11.3 (3.5)

Patient global assessment

Patients assessed at index, n (%) 23 (18.7) 20 (29.0) 14 (15.9) 10 (23.3)

Mean (SD) score 75.3 (16.3) 77.6 (11.7) 73.2 (15.4) 72.5 (16.9)

C complement, CNS central nervous system, dsDNA double-stranded deoxyribonucleic acid, LN lupus nephritis, NSAIDs
non-steroidal anti-inflammatory drugs, OBSErve evaluation Of use of Belimumab in clinical practice Settings, OCS oral
corticosteroids, SD standard deviation, SELENA-SLEDAI Safety of Estrogen in Lupus Erythematosus National Assess-
ment-SLE Disease Activity Index, SLE systemic lupus erythematosus
aData on biopsy-proven LN diagnosis/activity not collected
bData shown are those reported for 10% or more of patients in either group
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Overall Clinical Response

Among patients receiving belimumab at
24 months, 63 (91.3%) African American and 39
(90.7%) Hispanic patients had C 20% improve-
ment, and 12 (17.4%) and 5 (11.6%) patients,
respectively, had C 80% improvement in
physician-assessed overall clinical response
within the first 6 months post-index compared
with 6 months pre-index. No patient experi-
enced a lack of improvement (Fig. 1). The trend
for improvement continued over the study
period, with 81.2%/79.1%, 59.4%/86.0% and
44.9%/76.7% of African American/Hispanic
patients having a C 20% improvement and
7.2%/20.9%, 11.6%/18.6% and 10.1%/25.6%
having a C 80% improvement at 6–12, 12–18
and 18–24 months post-index, respectively
(Fig. 1). Notably, a worse outcome was only
reported for 0%/0%, 0%/2.3%, 2.9%/2.3% and
1.4%/0% of patients at 0–6, 6–12, 12–18 and
18–24 months post-index.

SLE Severity

The number of African American/Hispanic
patients with severe disease, as assessed by
physicians, decreased from 24 (34.8%)/11
(25.6%) at index to 2 (2.9%)/2 (4.7%) at Month
6, 1 (1.4%)/1 (2.3%) at Month 12, 1 (1.4%)/0 at
Month 18 and 2 (2.9%)/0 at Month 24 (Fig. 2).
Likewise, the number of patients with moderate
disease decreased over the study period, with 45
(65.2%) and 31 (72.1%) African American and
Hispanic patients respectively, having moderate
SLE at index, falling to 15 (21.7%) and 8 (18.6%)
patients at Month 24, while the number of
patients with mild disease increased from none
and 1 (2.3%) patient at index to 52 (75.4%) and
35 (81.4%) patients at Month 24 (Fig. 2).

SELENA-SLEDAI, PGA and PtGA

SELENA-SLEDAI, PGA and PtGA were the most
frequently used tools to assess disease severity,
evaluated at index in 13 (18.8%) and 18
(41.9%), 28 (40.6%) and 12 (27.9%), and
20 (29.0%) and 10 (23.3%) African American
and Hispanic patients, respectively, who were

receiving belimumab at 24 months (Table 1).
Use of these instruments decreased over the
study period to 8 (11.6%) and 16 (37.2%)
patients for SELENA-SLEDAI, 21 (30.4%) and 8
(18.6%) patients for PGA and 18 (26.1%) and 7
(16.3%) patients for PtGA at Month 24. Physi-
cians did not use any tools to assess disease
severity in 33 (47.8%) and 18 (41.9%) patients
at index and 35 (50.7%) and 19 (44.2%) African
American and Hispanic patients, respectively, at
Month 24.

In African American patients, there was an
improvement in mean (SD) SELENA-SLEDAI
score of 8.8 (5.2) points at Month 24 versus
index in the 8 patients with a SELENA-SLEDAI
assessment at both of these time points (mean
[SD] scores: 13.5 [3.4] at index, 4.8 [4.0] at
Month 24). For the 21 patients with a PGA
assessment at Month 24, mean (SD) PGA score
was 29.5 (24.0); this equated to an improve-
ment in mean (SD) PGA score of 47.0 (24.9)
points at Month 24 versus the index value of
75.0 (12.0) (analyzed in the 20 patients with
PGA assessments at both index and Month 24).
Mean (SD) PtGA score was 35.3 (26.2) at Month
24 (n = 18 patients with a PtGA assessment at
this time point), representing a 52.6 (16.4)
mean (SD) point improvement at Month 24
versus index (mean [SD] score: 75.8 [12.9], cal-
culated in the 14 patients with a PtGA assess-
ment at both time points).

In Hispanic patients with a SELENA-SLEDAI
assessment at index and Month 24 (n = 16,
37.2%), there was a mean (SD) SELENA-SLEDAI
score improvement of 8.4 (4.5) points at Month
24 versus index (mean [SD] score at Month 24:
3.1 [2.8]; mean score at index: 11.6 [3.6]). For
patients with a PGA assessment at index and
Month 24 (n = 5, 11.6%), the mean (SD) PGA
score improved by 43.0 (25.4) points at Month
24 versus index (mean [SD] score at index: 72.0
[5.9]), and among those patients with a PtGA
assessment at index and Month 24 (n = 4,
9.3%), the PtGA score improved by 55.0 (9.1)
points at Month 24 versus index (mean [SD]
score at index: 76.3 [4.8]).
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OCS Use

As noted above, the ability to decrease corti-
costeroid use was among the most common
reasons for belimumab initiation; indeed, from
index to Month 24, the number of patients
receiving OCS, including high-dose OCS, and
the mean daily OCS dose progressively
decreased. Among African American and

Hispanic patients, 57 (82.6%) and 35 (81.4%)
received OCS at index, falling to 35 (50.7%) and
15 (34.9%) patients at Month 24, respectively
(Fig. 3a, b). Similarly, the number of patients
receiving OCS at a dose of[ 7.5 mg/day
decreased from 52 (75.4%) and 32 (74.4%) at
index to 7 (10.1%) and 1 (2.3%) at Month 24
(Fig. 3a, b), and the mean (SD) dose of OCS
decreased from 19.7 (12.8) mg/day and 18.8

Fig. 1 Physician-assessed overall clinical improvement from index to Month 24 in a African American (n = 69) and
b Hispanic (n = 43) patients who were receiving belimumab at 24 months
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(10.0) mg/day at index to 3.1 (3.2) mg/day and
1.6 (2.4) mg/day at Month 24 (Fig. 3c, d).

HCRU

The number of African American patients who
required at least one unscheduled rheumatolo-
gist visit at 6 months pre-index and 18–-
24 months post-index decreased from 42
(60.9%) to 22 (31.9%), as did the mean number
of unscheduled visits (from 2.4 to 1.6 visits)
(Table 2). The number of Hispanic patients
requiring at least one unscheduled rheumatol-
ogist visit at 6 months pre-index and 18–-
24 months post-index fell from 29 (67.4%) to 8
(18.6%), respectively (Table 2). In this cohort,
the mean number of visits remained relatively
stable throughout the study except for the last
6 months, almost doubling from a mean of 1.6

visits at months 12–18 to 3.1 visits at months
18–24.

In African American patients, from 6 months
pre-index to 18–24 months post-index, sub-
stantial reductions were observed in the number
of patients with C 1 emergency room visit (16
[23.2%] to 7 [10.1%]), hospitalizations (4 [5.8%]
to 3 [4.3%]) and ancillary care services (10
[14.5%] to 3 [4.3%]), with mean numbers of
emergency room visits and hospitalizations
remaining relatively stable over the duration of
the study (Table 2). In Hispanic patients, over
the same period, there were reductions in the
number of patients with C 1 emergency room
visit (3 [7.0%] to 2 [4.7%]) and ancillary care
services (9 [20.9%] to 1 [2.3%]). One (2.3%)
patient required a hospitalization at 0–-
6 months versus 2 (4.7%) patients at 6 months
pre-index, with no patient hospitalized at 6–-
24 months post-index (Table 2).

Discontinuation of Belimumab

Over the study period, 28 (22.8%) African
American and 22 (25.0%) Hispanic patients
discontinued belimumab. The most common
reasons for discontinuation in the former group
were patient request (n = 13) and medication
inefficacy (n = 7), and 2 patients discontinued
belimumab due to an adverse event, while in
the latter group, the most common reasons for
discontinuation were loss to follow-up (n = 8)
and loss of insurance or reimbursement (n = 7)
(Table 3).

DISCUSSION

This post hoc analysis of real-world data from
African American and Hispanic patients with
SLE in the OBSErve US study found substantial
improvements in clinical outcomes, disease
severity, the ability to taper or decrease OCS use
and HCRU in patients with continued beli-
mumab use over 24 months. Within 6 months,
all patients experienced a physician-assessed
clinical improvement (with approximately half
showing an improvement of C 50%), which
continued throughout the study. In African
American and Hispanic patients, OCS use fell

Fig. 2 Improvements in physician-assessed disease severity
from index to Month 24 in a African American (n = 69)
and b Hispanic (n = 43) patients who were receiving
belimumab at 24 months. SLE, systemic lupus
erythematosus
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by * 39% and * 57%, respectively, with fewer
hospitalizations for SLE; in particular, no His-
panic patient was hospitalized for SLE from
6 months onwards. Despite only half of the
participating providers performing regular SLE
disease assessments, belimumab was associated
with reductions in SELENA-SLEDAI, PGA and
PtGA scores; disease severity thus showed a
consistent decrease regardless of the use of a
subjective or objective tool. Other real-world
studies have shown a similar low use of SLE
assessment tools in clinical practice [19, 24],
which may in part be due to the complexity and
time needed to perform these measures.

Overall, the results from the OBSErve US
African American/Hispanic cohort are in line
with previous findings [14–17] including those
from the OBSErve program [19, 20]. Taken
together, the results for African American and
Hispanic patients presented here support pre-
vious findings in the BLISS clinical trials, the
EMBRACE study and observational studies of
belimumab, demonstrating associated clinical
improvements, a corticosteroid-sparing effect
and reduced HCRU over time [14–18].

Response to belimumab in African American
patients was similar to that in the overall
OBSErve US study population [19], for which a
6-month physician-assessed overall clinical
improvement of C 20% was observed in 88.4%
of patients compared with 91.3% of African
American patients in the current analysis.
Enduring clinical responses in African American
patients were also observed. Hispanic patients
appeared to show a greater response to beli-
mumab compared with African American
patients, Caucasian patients and the total
OBSErve US study population [19]. For example,
58.1% of Hispanic patients had an overall clin-
ical improvement of C 50% after 6 months of
belimumab treatment compared with 47.8%,
46.8% and 48.7% of African American patients,
Caucasian patients and the total OBSErve US
population, respectively [19]. These marked
improvements continued throughout the
24-month follow-up period for the Hispanic
population, but not for African American,
Caucasian or the total OBSErve US population,
in which proportions decreased to 21.7%,
27.9% and 32.1% between Month 18 and 24,
respectively [19]. Similarly, the proportion of

Fig. 3 Oral corticosteroid use and mean (SD) dose over the study period from index to Month 24 in a, c African American
(n = 69) and b, d Hispanic (n = 43) patients who were receiving belimumab at 24 months. SD standard deviation
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Hispanic patients who required OCS after
24 months of belimumab treatment (34.9%)
was lower than that among African American
patients (50.7%), Caucasian patients (65.2%)
and the total OBSErve US population (48.7%),
while the mean daily OCS dose at Month 24 was
1.6 mg/day for Hispanic patients compared
with 3.1, 5.6 and 6.1 mg/day for African Amer-
ican patients, Caucasian patients and the total
OBSErve US population [19]. The reasons for
these differences are unclear and may relate to
physician practice differences, patient variabil-
ity or other factors.

Our findings support the impact of beli-
mumab on both reducing SLE disease severity in
this population, with * 97% of African Ameri-
can patients and all Hispanic patients no longer
having severe disease by 24 months, despite the
former cohort having a substantially higher
prevalence of severe disease at index (34.8 vs.
25.6% in Hispanic patients and 20.2% in the
total OBSErve US population) [19]. Patients
receiving belimumab were also able to reduce
their daily OCS dose: African American patients
by approximately six-fold (from a mean dose of
19.7 mg/day at index to 3.1 mg/day at Month
24) and Hispanic patients by approximately ten-
fold (from a mean dose of 18.8 mg/day at index
to 1.6 mg/day at Month 24). Treatment dis-
continuation rates among African American
and Hispanic patients were similar to those
reported for the overall OBSErve US study pop-
ulation (22.4%) [19].

Asian patients with SLE are recognized to
have increased SLE prevalence and more severe
clinical manifestations compared with Cau-
casian populations [4]. Although real-world
data on the effectiveness of belimumab in Asian
populations are lacking, a clinical trial in North
East Asia and a recent open-label continuation
study demonstrated favorable outcomes for
Asian patients treated with belimumab [15, 25].
A continued collection and analysis of real-
world evidence on the effectiveness of beli-
mumab for all ethnicities is warranted in this
highly heterogeneous disease and is particularly
important for minority populations in which
severe disease manifestations are known to be
more common.

The OBSErve US study and the current
analysis have a number of limitations, includ-
ing patient dropout rate (although similar
results were noted in the completer and inten-
tion-to-treat populations [data not shown]),
small sample size, no control group, varied
experience of participating clinicians with the
clinical SLE tools, analysis-by-responder bias
and the use of subjective, non-validated assess-
ments. This analysis aimed to investigate the
effectiveness of belimumab in African American
and Hispanic patients who received continual
belimumab treatment for 24 months; therefore,
only patients who were receiving belimumab at
24 months post-index were included in the
analysis. For this reason, statistical approaches
to impute missing data such as last observation
carried forward could not be employed. The
OBSErve US study started in 2012 and physi-
cians were allowed to assess SLE disease activity
based on their personal practices at the time. As
such, the SLE disease severity data are subjective
to the physicians’ assessments conducted at
that time. Furthermore, while different clinical
assessment tools were used to evaluate disease
severity, assessment tools were not applied in
approximately half of cases and thus care
should be taken when interpreting the present
findings. The lack of a universally accepted
instrument is an additional challenge for
assessing SLE treatment. Despite these limita-
tions, disease severity was similar in the
OBSErve US study, irrespective of the different
measures used.

CONCLUSIONS

This post hoc analysis of real-world patient data
demonstrated sustained effectiveness of beli-
mumab in African American and US Hispanic
patients. The findings corroborate those from
the wider patient population of the OBSErve US
study and further support the efficacy of beli-
mumab for the management of SLE in popula-
tions with higher prevalence of SLE and disease
severity.

Rheumatol Ther (2023) 10:447–462 459



ACKNOWLEDGEMENTS

Funding. The authors disclosed receipt of
the following financial support for the research,
authorship and/or publication of this article:
The OBSErve US study (GSK Study 117295), the
current analysis (GSK Study 208439), the Rapid
Service Fee and Open Access fees were funded
by GSK.

Medical Writing, Editorial and Other
Assistance. Medical writing support was pro-
vided by Nicholas Thomas, PhD, of Fishawack
Indicia Ltd., UK, part of Fishawack Health, and
was funded by GSK.

Authorship. All named authors meet the
International Committee of Medical Journal
Editors (ICMJE) criteria for authorship for this
article, take responsibility for the integrity of
the work as a whole, and have given their
approval for this version to be published. All
authors had full access to the data in this study
and take complete responsibility for the integ-
rity of the data and accuracy of the data
analysis.

Author Contributions. All authors con-
tributed to the conception and design of this
analysis and the data analysis or interpretation.

Prior Presentation. Parts of the data pre-
sented in the manuscript have previously been
presented at the American College of Rheuma-
tology (ACR) / Association of Rheumatology
Health Professionals (ARHP) 2012 Annual Sci-
entific Meeting (Collins C, et al. Arthritis
Rheum. 2012;64(Suppl 10):2617), ACR/ARHP
2012 Annual Scientific Meeting (Collins C, et al.
Arthritis Rheum. 2019;71(Suppl10):2524), the
State of Texas Association of Rheumatologists
2020 Annual Meeting, the Rheumatology Win-
ter Clinical Symposium 2020, the Association of
Women in Rheumatology 2020 National Con-
ference, the Congress of Clinical Rheumatology
West (CCR-W) 2020 Annual Meeting, the Pan
American League of Associations for Rheuma-
tology 2020 Annual Meeting, the Florida Soci-
ety of Rheumatology 2021 Annual Meeting,

CCR-W 2021, and the Rheumatology Nurses
Society 14th Annual Conference 2021.

Disclosures. Christopher F. Bell, Jake
Chung, and Bernard Rubin are employees of
GSK and hold stocks and shares in the
company.

Compliance with Ethics Guidelines. The
OBSErve US study was approved by the New
England Institutional Review Board and con-
ducted in accordance with the Declaration of
Helsinki 2008 and the International Society for
Pharmacoeconomics and Outcomes Research
guidelines. Patient consent for the original
OBSErve US study was not necessary because the
study was non-interventional and data were de-
identified.

Data Availability. The datasets generated
during and/or analyzed during the current
study are not publicly available, but anon-
ymized individual patient data and study doc-
uments can be requested for further research
from www.clinicalstudydatarequest.com.

Open Access. This article is licensed under a
Creative Commons Attribution-NonCommer-
cial 4.0 International License, which permits
any non-commercial use, sharing, adaptation,
distribution and reproduction in any medium
or format, as long as you give appropriate credit
to the original author(s) and the source, provide
a link to the Creative Commons licence, and
indicate if changes were made. The images or
other third party material in this article are
included in the article’s Creative Commons
licence, unless indicated otherwise in a credit
line to the material. If material is not included
in the article’s Creative Commons licence and
your intended use is not permitted by statutory
regulation or exceeds the permitted use, you
will need to obtain permission directly from the
copyright holder. To view a copy of this licence,
visit http://creativecommons.org/licenses/by-
nc/4.0/.

460 Rheumatol Ther (2023) 10:447–462

http://www.clinicalstudydatarequest.com
http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/


REFERENCES

1. Manson JJ, Rahman A. Systemic lupus erythe-
matosus. Orphanet J Rare Dis. 2006;1:6.

2. Chakravarty EF, Bush TM, Manzi S, Clarke AE, Ward
MM. Prevalence of adult systemic lupus erythe-
matosus in California and Pennsylvania in 2000:
estimates using hospitalization data. Arthritis
Rheum. 2007;56:2092.

3. Izmirly PM, Parton H, Wang L, et al. Prevalence of
systemic lupus erythematosus in the United States:
estimates from a meta-analysis of the centers for
disease control and prevention national lupus reg-
istries. Arthritis Rheumatol. 2021;73:991–6.
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