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ABSTRACT
Objectives: To undertake a systematic review and
meta-analysis to investigate clinical effectiveness of
belimumab for patients with systemic lupus
erythematosus (SLE) and antinuclear and/or antidouble-stranded DNA (dsDNA) autoantibodies.
Methods: We searched eight electronic databases and
reference lists for randomised controlled trials (RCTs)
of belimumab against placebo or best supportive care.
Quality assessment and random effects meta-analysis
were undertaken.
Design: A meta-analysis of RCTs.
Participants: 2133 SLE patients.
Primary and secondary outcome measures: SLE
Responder Index (SRI) at week 52.
Results: Three double-blind placebo-controlled RCTs
(L02, BLISS-52 BLISS-76) investigated 2133 SLE
patients. BLISS-52 and BLISS-76 trials recruited
patients with antinuclear and/or anti-dsDNA
autoantibodies and demonstrated belimumab
effectiveness for the SRI at week 52. Ethnicity and
geographical location of participants varied
considerably between BLISS trials. Although tests for
statistical heterogeneity were negative, BLISS-52
results were systematically more favourable for all
measured outcomes. Meta-analysis of pooled 52-week
SRI BLISS results showed benefit for belimumab (OR
1.63, 95% CI 1.27 to 2.09). By week 76, the primary
SRI outcome in BLISS-76 was not statistically
significant (OR 1.31, 95% CI 0.919 to 1.855).

INTRODUCTION
Systemic lupus erythematosus (SLE) is an
autoimmune disease subject to relapse and
remission. Incidence is estimated between 1.0
and 10.0/100 000 person-years using different
measures, and prevalence between 20 and
70/ 100 000.1 2 SLE is a complex multiorgan
disease with a number of different manifestations.3 Patients almost always have fatigue,

ARTICLE SUMMARY
Article focus
▪ Systemic lupus erythematosus (SLE) is a
complex multiorgan autoimmune disease subject
to relapse and remission.
▪ Patients almost always have fatigue, skin rashes
and arthritis and there is a wide variety of other
problems which the disease can cause.
▪ Belimumab is a new treatment specifically targeted against SLE.

Key messages
▪ Combining the results from two randomised
controlled trials suggests that belimumab is clinically effective for SLE patients.
▪ However, all outcomes were systematically superior in one trial compared with the other.
▪ Different trial conduct and populations mean that
it is too early to draw generalisable conclusions.

Strengths and limitations of this study
▪ At the first sight, combined meta-analytic evidence suggests that belimumab is clinically
effective for patients with severe SLE.
▪ We suggest that it is too early to draw strong conclusions because the two relevant trials cover different populations in different countries and there
may be differences in trial conduct and outcome
assessment.

often have skin rashes and arthritis and there
is a wide variety of other problems which the
disease can cause.
The American College of Rheumatology
has deﬁned 11 classiﬁcation criteria, including rash, photosensitivity, oral ulcers, arthritis, serositis and renal and neurological
disorder.4 5 Assessment of the patient can be
difﬁcult, as ﬂares of the disease have to be
distinguished from its complications, from
comorbidity especially infection and from
adverse effects of medications.6 SLE is more
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common in women (in most studies 90% or more of
cases are women2) and in those from black and other
ethnic groups. Recently, age-adjusted incidence rates
have been produced showing that the rates are highest
in women aged 40 years and over.7 Mortality rates show
that 5-year survival is high, at over 90%8 9 and an overall
SMR has been calculated as 2.4.10
Antinuclear antibodies are present in virtually all
patients with SLE.11 Anti-dsDNA antibodies are present
in 50–60% patients at some point in their disease, but
often transiently with active disease.11 Corticosteroids are
the mainstay of treatment; they suppress disease, but they
may cause organ damage. The aim of the treatment is to
maintain normal function while suppressing disease activity and preventing organ damage,6 achieving these conﬂicting aims can be difﬁcult. Other drugs used include
antimalarials such as hydroxychloroquine, and immunosuppressive drugs such as azathioprine and mycophenolate mofetil. More recently rituximab (a monoclonal
antibody which reacts with the CD20 antigen expressed
on B cells) has also been used, although the largest trial
undertaken to date failed to reach its end point.12
Belimumab (Benlysta) is an IgG1 monoclonal antibody which inhibits the activity of the soluble cytokine
BLyS (B lymphocyte stimulator; also known as BAFF).13
In contrast to earlier SLE treatments, belimumab is targeted at the fundamental pathology of SLE and has
been widely interpreted as representing a step change in
treatment options.13
Belimumab was recently licensed in the USA and in
Europe for the treatment of autoantibody-positive SLE
and is the ﬁrst drug to be so licensed for several decades.
The European indication is for severely affected SLE
patients with active, autoantibody-positive disease and a
high degree of disease activity exempliﬁed by positive
anti-dsDNA and low complement despite standard
therapy.13 Belimumab is administered by intravenous
infusion recommended at 10 mg belimumab/kg on days
0, 14 and 28, and at 28-day intervals thereafter. A course
of belimumab treatment for a 64 kg patient using the US
list price of $1477 (£926.37) for a 400 mg vial14 would be
$56 527 (£35 454)/year, and according to the USA
average whole sale price of $4.432 (£2780)/400 mg
vial)15 would be $42 545 (£26 684)/year.
A number of clinical measures have been developed for
tracking the progression of SLE16 and for estimating the
effects of treatment.17 These include the Physician’s Global
Assessment (PGA), the Safety of Estrogen in Lupus
National Assessment-Systemic Lupus Erythematosus
Disease Activity Index (SELENA-SLEDAI), the British Isles
Lupus Assessment Group Index (BILAG Index) and the
SLE Response Index (SRI). Their major features are summarised in ﬁgure 1. Their complexity means that outside
specialised centres they may not be widely used in routine
clinical practice. The multiplicity of SLE manifestations
and of the systems developed to measure them has resulted
in a proliferation of outcome measures that can be
reported in trials of interventions for SLE. This in turn
2

means that by chance at least some outcome measures will
generate favourable results for an intervention; hence, the
US Food and Drug Agency (FDA) in conjunction with
belimumab-trialists developed the SRI aimed at guarding
against the possibility that worsening in overall disease
might be masked by apparent improvement in a more narrowly deﬁned manifestation.
Our objective was to synthesise ﬁndings from randomised controlled trials (RCTs) of belimumab for
patients with SLE and antinuclear and/or anti-dsDNA
autoantibodies to make an overall assessment of the performance of this drug in relation to comparator treatments using the SRI and other outcomes (as listed in
ﬁgure 1) and to assess the ﬁndings of trials in the light
of population samples and geographical factors.18

METHODS
The study was undertaken as a part of the work for
the National Institute for Health Research, Health
Technology Assessment programme (grant funding reference 10/73/01. Further information is available from:
http://www.hta.ac.uk/).
Search scope
We searched for RCTs investigating belimumab administered intravenously for patients with SLE and antinuclear and/or anti-dsDNA autoantibodies. Comparators
considered were belimumab versus placebo and belimumab versus best supportive care. Outcomes included all
disease-related or health-status-related measures. There
was no publication year restriction, but the search was
restricted to English language references only.
Search strategy
The following eight databases were searched: Cochrane
Database of Systematic Reviews; the Cochrane Central
Register of Controlled Trials (CENTRAL); DARE;
EMBASE; HTA Database; MEDLINE; and Pre-Medline and
Science Citation Index. Search strategies for these databases used a combination of terms related to the population and interventions listed above; the speciﬁc search
strategies are provided in the online supplementary appendix S1. In MEDLINE and EMBASE, the subject strategies
were combined with search strategies designed to identify
RCTs (see online supplementary appendix S1).
Unpublished studies were identiﬁed using Clinical
Trials; Current Controlled Trials; EU Clinical Trials
Register; UK Clinical Research Network Study Portfolio;
National Research Register; WHO Clinical Trials Search
Portal; National Health Service Evidence; Conference
Proceedings Citation Index—Science; and Google.
In addition, speciﬁc websites were searched: Medicines
and Healthcare products Regulatory Agency, European
Medicines Agency, US Food and Drug Administration
(FDA) and the following speciﬁc conference proceedings:
American College of Rheumatology, British Society of
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Figure 1 Summary of the major
clinical measures used in
systemic lupus erythematosus
trials.

Rheumatology and the European League Against
Rheumatism.
Inclusion criteria: Publications were included if they
described results from RCTs of belimumab for SLE
patients with positive autoantibodies. Two reviewers independently assessed retrieved publications for inclusion.
There were no disagreements between reviewers.
Data extraction: Potentially relevant publications were
obtained in full text and assessed by the same two
reviewers. One reviewer extracted data for all speciﬁed
primary and secondary outcome measures, for adverse
events and deaths. A second reviewer checked the
extracted data.
Quality evaluation: Quality assessment and risk of bias
was guided by the Centre for Reviews and Dissemination
checklist19 based on all information in the included publications which speciﬁes reporting of randomisation,
concealment of allocation, group balance, blinding,
drop-outs, outcome reporting bias and whether intention to treat analysis was used.
Statistical analysis: Unadjusted ORs and mean differences
were calculated for binary and continuous outcomes,
respectively. Statistical heterogeneity was calculated using

the I2 statistic.20 21 There were very few studies for analysing publication bias.21 Although our thorough search
found no further studies, we cannot completely rule out
that any method for combining the two trials may result in
an overestimate or an underestimate of effect sizes due to
publication bias. Adjusted outcome measures were tabulated where these were reported. A random effects
meta-analysis22 was undertaken using the DerSimonian
Laird method in STATA V.11.23 All graphs were prepared
in Microsoft Excel 2010.

RESULTS
Characteristics of included studies
We identiﬁed three placebo-controlled RCTs of belimumab versus standard care: the phase III trials termed
BLISS-5224 and BLISS-7625 and a phase II trial (study
L02).26 The PRISMA ﬂow chart shows the process of
identiﬁcation of publications (see ﬁgure 2). We identiﬁed an on-going trial in Asia.27 All three completed
trials appeared to be of good quality; however, details of
allocation concealment were meagre (table 1). In
meta-analysis, we included the two phase III trials
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Figure 2 PRISMA 2009 flow diagram for belimumab in systemic lupus erythematosus randomised controlled trials and on-going
trials.

(BLISS-52 and BLISS-76) since the population, trial
design and primary outcome were different in the L02
trial.
BLISS-52,24 BLISS-7625 and study L0226 have been
published in peer-reviewed journals; however, the fullest
accounts in the public domain are in the FDA licensing
approval documents28 29 and the manufacturer’s 2011
submission to the UK National Institute of Health and
Clinical Excellence (NICE).30 Each of these placebocontrolled randomised trials was designed with multiple
randomised groups. In the L02 trial, patients received

1 or 4 or 10 mg/kg of belimumab or placebo, while in
the BLISS trials the belimumab dose regimens were 1 or
10 mg/kg. Both the US and European licensing is for
the 10 mg/kg dose regimen. In this article, we focus on
efﬁcacy results for the 10 mg/kg licensed regimen relative to placebo. We also consider the off license 1 and
4 mg/kg dose regimens for the investigation of adverse
events.
Centralised, stratiﬁed randomisation was used in all
three trials and the arms were generally well balanced.
For phase III trials, stratiﬁcation was undertaken

Table 1 Quality assessment of the included trials
Quality items

L02

BLISS-52 BLISS-76

Does reporting suggest that randomisation was carried out appropriately?
Does reporting suggest that the concealment of treatment allocation adequate?
Were the groups reported as similar at the outset of the study in terms of prognostic
factors?
Were the care providers, participants and outcome assessors reported as blind to treatment
allocation?
Were any unexpected imbalances in drop-outs reported between groups?
Is there any evidence to suggest that the authors measured more outcomes than they
reported?
Did the analysis include an intention-to-treat analysis? If so, was this appropriate and were
appropriate methods used to account for missing data?

Yes
Unclear
Yes

Yes
Unclear
Yes

Yes
Unclear
Yes

Yes

Yes

Yes

No
No

No
No

No
No

Yes

Yes

Yes

Quality assessment used information presented in the study journal articles and the manufacturer’s submission to the US FDA and was
based on CRD guidance (2008)19 for undertaking systematic reviews in healthcare.
(CRD, Centre for Reviews and Dissemination; York: Centre for Reviews and Dissemination).
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according to race, baseline proteinuria and disease activity score (SELENA-SLEDAI); for the phase I study,
disease activity only was used as a stratiﬁcation factor. All
three trials recruited predominantly female patients
(∼90%) and were described as double blind. The two
BLISS studies were conducted according to similar
protocols.
There were differences in geographical distribution of
the study centres and in the resulting ethnic racial
make-up of the study populations (table 2 and ﬁgure 3).
Thus in BLISS-76, 70% were Caucasian, 13% Native
American and 3% Asian, whereas in BLISS-52, 27% were
Caucasian, 32% native American and 38% were Asian.
Table 3 lists the major protocol prespeciﬁed outcomes
in the BLISS trials.
There were additional population differences between
BLISS and L02 trials at recruitment. Reporting of results
for patients with antinuclear and/or anti-dsDNA autoantibodies in L02 was only included for a post hoc subgroup and primary outcomes measured in L02 were not
comparable with those of the BLISS studies. For these
reasons, L02 study results are included here only with
regard to safety outcomes. For the BLISS trials, a composite novel primary outcome measure was developed a
priori from discussions between the FDA and the manufacturer and termed the SRI (see ﬁgure 1 and table 3).
The protocol prespeciﬁed primary end point was the
proportion of SRI responders at week 52. This is taken
as the primary outcome in this systematic review.
Efﬁcacy results in the two BLISS trials for major
binary effectiveness outcomes including the time to ﬁrst
SLE ﬂare and to ﬁrst severe ﬂare are summarised in
ﬁgure 4. ORs have been calculated using the proportions of patients with and without events reported in the
journal articles for these trials.24 25 Safety outcomes
shown in ﬁgure 4 were calculated after combining the
number of events across the three trials (L02, BLISS-52
and BLISS-76) and are taken from the FDA documents.
The HRs for time to ﬂares were poorly reported in
journal articles and the data presented are taken from
the manufacturer’s submission to the FDA.28 29 As
shown in ﬁgure 4, both trials satisﬁed this primary end
point with a better result for BLISS-52. The difference
in percentage responders in the belimumab group relative to placebo group was larger in BLISS-52 (14%),
than in BLISS-76 (9.4%).
For the other binary effectiveness outcomes, the
BLISS-52 trial delivered results which were more favourable to belimumab than did BLISS-76, with the latter
results failing to reach a conventional level of statistical
signiﬁcance except for the ≥4 point improvement in
SLEDAI score at week 52. The journal articles and manufacturer’s submissions to the FDA and to NICE used a
logistic regression model and reported ORs adjusted
according to the stratiﬁcation factors employed at randomisation. Adjusted ORs for a response in BLISS-52
and in BLISS-76 were, respectively, 1.83 (95% CI 1.30 to
2.59; p=0.0006) and 1.52 (95% CI 1.07 to 2.15;

p=0.0207). Again a superior response was found for the
BLISS-52 trial. By week 76, the unadjusted OR for the
SRI response in the BLISS-76 trial ceased to reach statistical signiﬁcance (ﬁgure 4); this also held for the
reported OR adjusted by logistic regression (OR 1.31,
95% CI 0.92 to 1.87, p=0.1323).29
With regard to time for ﬁrst ﬂare or for ﬁrst severe
ﬂare (each estimated over 52 weeks follow-up), the
responses reported in the FDA submission are again
superior for BLISS-52. Each outcome failed to reach
conventional statistical signiﬁcance for BLISS-76. The
FDA submission additionally reported more mature
results estimated over 76 weeks of follow-up for
BLISS-76, and again these indicate a lack of statistical signiﬁcance for both outcomes (HR for ﬁrst ﬂare: 1.05,
95% CI 0.88 to 1.27; HR for ﬁrst severe ﬂare 1.30, 95%
CI 0.92 to 1.85).
Figure 4 shows the results for major safety outcomes.
Although there were more serious adverse events, more
serious infections and more deaths associated with belimumab than with placebo, none of the ORs for these
outcomes reached statistical signiﬁcance. There were
14 deaths during the controlled phase of the three trials;
3 in the placebo group (n=675) and 11 in the belimumab
groups (n=1458) with 6 in the 10 mg/kg and 5 in the
1 mg/kg groups, respectively (OR 11.7; 95% CI 0.474 to
6.124). There were various causes of death: ﬁve were
infection-related, three were strokes, three cardiovascular
events, two suicides, one cancer, one from SLE-related
complications and two were of unknown cause.
Results for continuous outcomes are summarised in
ﬁgure 5. Mean changes from baseline reported in
the BLISS journal articles and in the manufacturer’s
submissions to the FDA and NICE have been used to
generate a mean difference statistic (sometimes termed
‘weighted mean difference’31). These revealed superiority of response in BLISS-52 relative to BLISS-76 for
all reported outcomes, a pattern similar to that for
binary outcomes. Mean changes from baseline for
FACIT-fatigue scores and for EQ-5D utility scores (not
pictured) did not reach statistical signiﬁcance and the
improvement seen again in BLISS-52 for these was
superior to that seen in BLISS-76.
In summary, BLISS-52 showed a systematic superiority
over BLISS-76 in apparent beneﬁt of belimumab across
the full range of test responses (binary, time to event
and continuous), which may reﬂect geographical differences between the trials (table 2 and ﬁgure 3). The
primary outcome in BLISS-76 was achieved (adjusted
OR 1.52, 95% CI 1.07 to 2.15), but large geographical
differences within BLISS-76 were striking: rates of 32%
(46 of 145) and 35% (47 of 136), for placebo and belimumab, respectively, were reported for patients from
North America and Canada (a <3% greater response for
belimumab), whereas for BLISS-76 patients outside
these regions a 15% greater response for belimumab
over placebo was reported, 71 of 137 (51.8%) for belimumab and 47 of 130 (36.1%) for placebo. In
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Treatment
(intravenous) N
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Bel 1 mg/kg
Bel 4 mg/kg
Bel 10 mg/kg
Placebo
BLISS-52 2009
Bel 1 mg/kg
Phase III 52 week Bel 10 mg/kg
Placebo
L02
2006 Phase II
52 week

BLISS-76 2009
Bel 1 mg/kg
Phase III 76 week Bel 10 mg/kg
Placebo

Mean age (SD)
years

114 42 (11)
111
111
113
288 36 (11)
290
287

271 40 (12)
273
275

SELENA-SLEDAI Geographical distribution of Ethnic make-up of trial
at entry
patients
participants
>4 points

USA (98%),
Canada (2%)

>6 points

Caucasian
Latin America (50%),
Asian
Asia (38%),
E Europe and Australia (13%) Black/African Am
Alaskan Nat/Am
Indian
Nat Hawaiian/Pacific
Islander
Multiracial
Caucasian
USA and Canada (53%),
Asian
W Europe (25%)
Black/African Am
E Europe (11%)
Alaskan Nat/Am
Latin America (11%)
Indian
Nat Hawaiian/Pacific
Islander
Multiracial

>6 points

Caucasian
African American
Latino

NR, not reported; SELENA-SLEDAI, Safety of Estrogen in Lupus National Assessment-Systemic Lupus Erythematosus Disease Activity Index.

Number and location
of Study Centres
NR 69.9% 59 in N America
NR 24.7%
NR 18.5%

229
327
30
279

27%
38%
4%
32%

90 in Pacific Asia.
11 in S America and E
Europe

0 0%
5
569
28
118
103

1%
70%
3%
14%
13%

1 0%
8 1%

136 in
N America and
Europe
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Figure 3 Differing centre locations in the BLISS 52 and BLISS 76 multicentre trials.

comparison, the corresponding rates for patients from
Latin America in BLISS-52 were 49% placebo (71 of
145), and 61% belimumab (85 of 140).

The manufacturer’s submissions to the FDA and to
NICE combined results from the two BLISS trials by
pooling the patients and applying the logistic regression

Table 3 Outcomes defined and prespecified in the BLISS 52 and BLISS 76 trials and their accompanying designated status
Outcome

Measure

Outcome specification

SLE Responder Index (SRI*)
Reduction in SLEDAI score by ≥4 points
Change in PGA score from baseline
Steroid reduction weeks 40–52
SF-36 physical component summary score
SLE Responder Index
SLICC/ACR damage index
FACIT-fatigue scale mean change from baseline
EQ-5D score
Change in PGA score from baseline
SF-36 physical component summary score
SLEDAI SLE flare index over 52 weeks
SLE Responder Index (SRI)
Modified SLE responder index
No worsening in PGA score by ≥0.3
No new BILAG 1A/2B domain scores
Change in SLEDAI score from baseline
Death
Treatment emergent adverse events
Serious infections

Percentage responders at week 52
Percentage responders at week 52
Mean change at week 24
Percentage responders
Mean change at week 24
Percentage responders at week 76
Mean change at week 52
Mean change at clinic visits
Mean change at clinic visits
Mean change at week 52
Mean change at week 52
Time to first flare
Percentage responders at timed clinic visits
Percentage responders at week 52
Percentage responders at week 52
Percentage responders at week 52
Mean change at week 52
Number during exposure
Number during exposure
Number during exposure

Primary outcome
Major secondary outcome
Major secondary outcome
Major secondary outcome
Major secondary outcome
Major secondary outcome
Secondary outcome
Secondary outcome
Secondary outcome
Secondary outcome
Secondary outcome
Secondary outcome
Other outcome reported
Other outcome reported
Other outcome reported
Other outcome reported
Other outcome reported
Safety outcome
Safety outcome
Safety outcome

*Composite outcome measure consisting of ≥4 points improvement in SLEDAI score, no worsening in PGA by ≥0.3 points and no new BILAG
1A or 2B domain scores. Continuous outcomes are in italics.
ACR, American College of Rheumatology; BILAG, British Isles Lupus Assessment Group; EQ-5D, EuroQoL 5 dimensions; FACIT, Functional
Assessment of Chronic Illness Therapy; SF-36, Short Form 36-Item Health Survey; SLEDAI, Systemic Lupus Erythematosus Disease Activity
Index; SLICC, Systemic Lupus International Collaborating Clinics.
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Figure 4 Summary of results for
major binary and time to event
outcomes in belimumab
randomised controlled trials.

Figure 5 Summary of results for
major continuous outcomes in
BLISS 52 and BLISS 76 trials.
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model described above; for the primary outcome (proportion of SRI responders at week 52), the difference between
the belimumab and placebo groups was 11.8%.28
An alternate method of combining trials by the
meta-analysis of study level results from the two BLISS
trials showed a statistically signiﬁcant beneﬁt of belimumab for most main outcomes including SRI,
SELENA-SLEDAI, worsening in PGA, steroid use, BILAG
score, or time to ﬁrst severe ﬂare, and mean number of
ﬂares and severe ﬂares over 52 weeks and weeks 24–52
(ﬁgure 6). Tests for statistical heterogeneity of ORs and
HR outcomes were not signiﬁcant. This meta-analysis
offers an alternative to the manufacturer logistic regression and it is justiﬁed for two trials of substantial size
(N=577 and N=548); however, these results, and those
from pooling individual patient data from the two trials
prior to logistic regression, mask the systematic difference between trials across all outcomes.

DISCUSSION
We undertook a systematic review of the clinical effectiveness of belimumab, a new treatment targeted at SLE
patients with antinuclear and/or anti-dsDNA autoantibodies. We performed an extensive search and systematic review of both completed and on-going trials using
a number of databases and by checking reference lists.
Data were extracted independently and studies were
quality assessed. Random effects meta-analysis was
undertaken.
We identiﬁed three RCTs (L02, BLISS-52, BLISS-76)
reporting data on over 2000 patients. In contrast to the
BLISS trials, L02 recruited patients who were not necessarily current carriers of antinuclear or anti-dsDNA
antibodies at the start of the study. L02 failed to demonstrate the clinical effectiveness for its primary end
points.26 Meta-analysis of the BLISS studies showed a
beneﬁt of belimumab with the main primary outcome

Figure 6 Meta-analysis of major outcomes in the two BLISS trials.
Kandala N-B, Connock M, Grove A, et al. BMJ Open 2013;3:e002852. doi:10.1136/bmjopen-2013-002852
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(SRI), showing improvement at 52 weeks (OR 1.63; 95%
CI 1.27 to 2.09 p<0.001), although by week 76 the proportion of SRI responders in the BLISS-76 trial ceased
to reach statistical signiﬁcance (OR 1.31; 95% CI 0.92 to
1.87 p=0.1323). There were no signiﬁcant differences
between placebo and intervention groups in the quality
of life or adverse events.
We found that the beneﬁts of belimumab were systematically greater across the board (although not signiﬁcantly so) in the BLISS-52 trial and although tests for
statistical heterogeneity were negative, geographical location of study centres and the racial background and ethnicity of participants varied considerably. If the two BLISS
trials were drawn from the same underlying populations,
while one might expect outcomes to differ, we would
anticipate that this would occur randomly between trials
—some better and some worse than the other.
Very few studies have directly assessed the existence
and the importance of geographical differences in trial
outcomes.32–34 Key factors contributing to such differences are variations in the underlying patient population
characteristics and variation in study execution. Vickers
et al33 found that Eastern Asian and Eastern European
studies had a higher proportion of positive trial results
when compared with other countries. This is seen in the
present case for the primary outcome where both the
belimumab and placebo response rates in BLISS 52
study were greater than those in BLISS-76 and, remarkably, the placebo response rate in BLISS-52 (49%) was
greater than that for the belimumab arm of BLISS-76
(43%). O’Shea and DeMets35 also report that within the
β-Blocker Heart Attack Trial, there was a difference not
only in the direction but also in the size of the treatment
effect between Canada and the USA, although it should
be noted that the original aim of that trial was not the
investigation of international differences in treatment
effect. One study found that 96–99% of the total variance in the “Global utilisation of strategies to open
occluded coronary arteries IV acute coronary syndromes” (GUSTO IV ACS) trial could be accounted for
by patient-level factors.36
International trials need to harmonise the training of
investigators, patient selection, treatment management,
thresholds to centre admission, access to facilities, ascertainment of endpoints and, by implication, results of
interest37–44 since it is possible that in centres in different countries these factors may differ systematically.37
Equally, the underlying differences in populations and
countries (ethnicity, genetics, socioeconomic status and
healthcare systems) and the nature and epidemiology of
SLE according to ethnic background may result in differences in reporting the outcomes and pooled results.
The outcomes used in the BLISS trials would be
unfamiliar to most of the investigators and it is possible
that the criteria may have differed between countries. In
particular, PGA is an important element of the outcomes measured (see ﬁgure 1). PGA was measured as
an outcome in itself, and it is also incorporated in SRI.
10

PGA is of concern because as a global physician assessment of a patient’s SLE status it is subjective. At week 24
the advantage of belimumab over placebo in the percentage change in PGA score from baseline was considerably larger, by about 10%, for BLISS 52 than for
BLISS 76; this larger result in one trial is likely to have
had an important inﬂuence on the ﬁndings for relative
effectiveness in the two trials.
The latest results of belimumab in patients with SLE
( phase II study design, uncontrolled extension study)
reported that of 449 patients with active SLE (USA/
Canada) 177 (39.4%) patients remained on treatment
after 7 years of therapy (ie, approximately 1746 cumulative patient-years) and that this subgroup exhibited
durable sustained improvement in SLE disease activity
(SRI and PGA).30
CONCLUSIONS
In conclusion, systematic review and random effects
meta-analysis of two RCTs of belimumab for patients
with autoantibody-positive SLE demonstrated positive
results in the main outcome at week 52. However, in
view of the different populations studied at different
locations in the BLISS trials and the consistently superior results from one trial compared with the other, we
consider that population heterogeneity, geographical differences and variation in trial conduct and outcome
assessment may have played a role in inﬂuencing the
outcomes. However, the generalisability of results pooled
meta-analytically or by logistic regression should be
viewed with caution and we suggest that it is too early to
draw strong conclusions in this case.
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