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Background: Belimumab is the first antibody drug approved for systemic lupus erythematosus (SLE), and 

is a fully human monoclonal antibody that inhibits soluble B lymphocyte stimulator protein. In clinical 

trials, a composite index was used to assess efficacy of belimumab. However, clinical guidelines on SLE 

treatment currently use single efficacy indexes. 

Objective: The main objective of this study was to perform a meta-analysis to evaluate the efficacy of 

belimumab utilizing single indexes used in routine clinical practice, rather than the composite efficacy 

index used in clinical trials during the development phase. As a secondary endpoint, safety was also 

evaluated. 

Methods: Several databases were searched to identify reports published up to December 1, 2021 on 

randomized controlled trials examining the efficacy of belimumab in adult patients with SLE. From the 

clinical trial data, efficacy was evaluated using single indexes including the SLE Disease Activity Index 

(SLEDAI), British Isles Lupus Assessment Group Index, and Physician Global Assessment. Safety was also 

assessed. Data were synthesized and analyzed using Review Manager 5.4. This study protocol was regis- 

tered in the UMIN Clinical Trials Registry (Registration number: UMIN0 0 0 052846). 

Results: The search identified 12 reports that met the inclusion criteria. Five reports were included 

in efficacy evaluation and 9 in safety evaluation. The primary endpoint was SLEDAI. Significantly more 

belimumab-treated patients achieved a ≥4-point reduction in SLEDAI (relative risk 1.28; 95% confidence 

interval, 1.16–1.40; P < 0.0 0 0 01) compared with placebo. Other efficacy endpoints were also improved 

significantly in the belimumab group. No difference in safety was found between belimumab and placebo. 

Conclusions: The present meta-analysis evaluating clinical trial data using various single indexes recom- 

mended by clinical guidelines for SLE verifies that addition of belimumab to standard of care is efficacious 

for moderate-to-severe SLE. 

© 2024 The Authors. Published by Elsevier Inc. 

This is an open access article under the CC BY-NC license 

( http://creativecommons.org/licenses/by-nc/4.0/ ) 

I

d

i

b

p

A

K

p

o

a

a

a

d

h

0

ntroduction 

Systemic lupus erythematosus (SLE) is a chronic autoimmune 

isease. Tissue damage is caused by the deposition of autoantibod- 

es and immune complexes in tissues. 1 Various organs are affected, 

ut the severity and course of disease vary widely from patient to 

atient. 2 The goal of treating SLE is to control disease symptoms, 
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revent organ damage, and minimize the adverse drug reactions 

f therapeutic agents. 3 Glucocorticoids, antimalarials, non-steroid 

nti-inflammatory drugs (NSAIDs), and immunosuppressive agents 

re used to treat SLE. 4 

The intravenous formulation of belimumab is the first new drug 

pproved for the treatment of SLE in more than half a century. The 

rug is a human immunoglobulin G1 λ monoclonal antibody target- 

ng B lymphocyte-stimulating factor (BLyS). Also known as B cell 

ctivating factor (BAFF), BLyS is a cytokine belonging to the tumor 

ecrosis factor superfamily. BLyS is overexpressed in patients with 

LE and may be a potential therapeutic target for SLE. 5 , 6 
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of the dose. 
There is no gold standard to measure disease activity in SLE. 7 

his, coupled with the heterogeneity of disease manifestations, 

akes the development of therapeutic agents for SLE challeng- 

ng. 8 Clinical trials related to the development of belimumab used 

 composite index; SLE Responder Index (SRI), as the primary end- 

oint. 9 SRI defines responder as one that meets the criteria of all 

 of the following single indexes: (1) at least 4-point reduction of 

LE Disease Activity Index (SLEDAI) score from baseline, (2) no new 

ncrease in British Isles Lupus Assessment Group index (BILAG) or- 

an domain score, and (3) no worsening in Physician Global As- 

essment (PGA) score (no increase of 0.3 or more points from base- 

ine). 8 However, SRI is not highly recommended in domestic guide- 

ines. The British Society for Rheumatology guidelines recommend 

ILAG and SLEDAI for assessing disease activity, and using Sys- 

emic Lupus International Collaborating Clinics/American College 

f Rheumatology Damage Index for Systemic Lupus Erythemato- 

us (SLICC/ACR damage index) for assessing damage. 10 European 

lliance of Associations for Rheumatology (EULAR) recommenda- 

ions and Chinese guidelines recommend SLEDAI, BILAG, PGA, and 

LICC/ACR damage index. 3 , 11 There is no mention of a composite 

ndex such as SRI in the guidelines. The assessment of disease ac- 

ivity with a single validated index is considered reliable. 10 Fur- 

hermore, when using composite indicators, the evaluation must 

rst be conducted on individual indexes that make up the com- 

osite index. While PGA is relatively simple because it uses a visual 

nalog scale, SLEDAI and BILAG are more complicated since SLEDAI 

equires evaluation of 24 items and BILAG requires evaluation of 

ach organ. 12–14 Therefore, it is difficult to use composite index in 

outine clinical practice. 

Meta-analysis is a quantitative, accurate, and reliable method 

or drawing conclusions and is used as evidence for develop- 

ng guidelines. 15 Several meta-analyses on the usefulness of beli- 

umab have been reported. 16 , 17 However, no meta-analysis on the 

fficacy of belimumab has examined in detail the use of single in- 

exes to evaluate efficacy. 

The purpose of this study was to examine the efficacy of beli- 

umab by performing a meta-analysis analysis to evaluate clinical 

rial data for efficacy utilizing single indexes used in routine clini- 

al practice, rather than the composite index used in clinical trials 

uring development. 

ethods 

This study was conducted in accordance with the Preferred 

eporting Items for Systematic Reviews and Meta-analysis 2020 

PRISMA 2020). 18 The study protocol was registered in the UMIN 

linical Trials Registry (Registration number: UMIN0 0 0 052846). 

ata sources and search strategy 

We searched PubMed, Cochrane Library (CENTRAL), and Japana 

entra Revuo Medicina Web for reports on clinical trials of SLE 

ublished up to December 1, 2021. The search terms were (be- 

imumab or Benlysta) and (SLE or systemic lupus erythematosus) 

nd (RCT or Randomized controlled trial or (randomized and con- 

rolled)). 

Furthermore, we searched ClinialTrials.gov. for randomized clin- 

cal trials using belimumab. The ClinicalTrials.gov Identifiers of rel- 

vant trials were hand-searched on PubMed. No restrictions were 

laced on language and year of publication. 

nclusion and exclusion criteria 

Clinical studies were included if they met the following crite- 

ia: (1) placebo-controlled randomized clinical trial, (2) adult pa- 
2

ients (18 years or older) diagnosed with SLE, (3) belimumab was 

he intervention drug regardless of the route of administration, (4) 

mprovement in SLE symptoms and safety were evaluated. 

We excluded clinical studies that met the following exclusion 

riteria: (1) not interventional studies; (2) nonoriginal research ar- 

icles such as reviews, case reports, letters, and research protocols; 

3) no data description; (4) studies in children; (5) patients with 

upus nephritis; (6) single-dose studies. Single-dose studies were 

xcluded because this meta-analysis aimed to investigate the effi- 

acy of long-term administration. 

The control group was expected to receive placebo in addition 

o standard of care (SoC). We did not specify the drugs used in SoC, 

ecause there were many drugs for SLE, including off-label use, but 

heir availability likely varied from country to country, and diverse 

tudies were being conducted. 

utcomes 

The primary outcome measure for efficacy was SLEDAI score. 

he secondary outcome measures were no worsening of BILAG 

core, no worsening of PGA score, Short Form 36 health survey 

SF-36) score, and SLICC/ACR damage index (SDI). Safety was also 

valuated as a secondary endpoint. The safety outcomes were the 

otal numbers of adverse events (AEs), serious AEs (SAEs), with- 

rawals due to AEs, and infections. The definitions of AEs described 

n each report were used. The numbers of individuals with AEs, 

AEs, withdraws due to AEs, and infections described in each re- 

ort were used for this analysis. 

creening and data extraction 

The reports were independently screened and data were ex- 

racted by 2 independent researchers based on inclusion and ex- 

lusion criteria. In cases of difference in opinion between the 2 re- 

earchers during screening and data extraction, a third researcher 

esolved the disagreement. 

Data were extracted from each report that met the inclusion 

nd exclusion criteria. The extracted data included author, study 

ame, year of publication, national clinical trial number, dosage 

nd route of administration of belimumab, numbers of patients 

n the belimumab and control groups, patient recruitment criteria, 

ountry where study was conducted, study population, study dura- 

ion, outcome measures, and number of patients achieving the out- 

ome measure. Information about the study design used for quality 

ssessment was also extracted. 

uality assessment 

Jadad score was used for quality assessment of the clinical 

tudy methodologies. 19 We also used a revised Cochrane risk of 

ias tool for randomized trials (RoB2) to assess the risk of bias. 20 

he evaluation results were visualized using Risk-of-bias VISualiza- 

ion (robvis). 21 

tatistical methods 

The primary efficacy outcome was evaluated by the number of 

atients who improved by at least 4 points on SLEDAI. For BI- 

AG and PGA, efficacy was evaluated by the number of patients 

ho achieved that index. Only the results of approved doses; intra- 

enous 10 mg/kg and subcutaneous 200 mg, were analyzed for ef- 

cacy endpoints. The safety outcomes were evaluated by the num- 

er of adverse events in the belimumab-treated group regardless 
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Figure 1. Flow diagram for the identification of clinical trials included in this systematic review and meta-analysis. 
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Meta-analysis was performed using the Cochrane Collaboration 

eview Manager software (RevMan 5.4). The statistical method 

sed was Mantel–Haenszel method. Heterogeneity was evaluated 

ased on I ² value, which determined the analysis method: the fixed 

ffect model was used for I ² value ≤ 50 as there was no hetero- 

eneity; and the random effect model was used for 50 < I ² value 

o account for heterogeneity. 
3

esults 

earch results 

A literature search was conducted and 312 reports were found 

sing the search strategy. In addition, 82 clinical trials were found 

n ClinicalTrials.gov. Of the 82 clinical trials, 20 were RCTs in adult 
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Table 1 

Characteristics of randomized controlled trials included in the review. 

NCT number Study Author, 

publication year 

Country where study 

was conducted 

Race of study population Belimumab ∗ Control ∗ Patient selection criteria Study duration 

(weeks) 

Jadad score 

Dose (n) (n) 

NCT00071487 Phase Ⅱ Wallace, 2009 32 US and Canada Caucasian 70.1% 

African-American 23.6% 

IV 10 

mg/kg 

IV 4 mg/kg 

IV 1 mg/kg 

111 

111 

114 

113 met ACR criteria for SLE and 

had active disease (score ≥4 at 

screening on SELENA– SLEDAI) 

52 4 

Merrill, 2012 25 Same as above Same as above 

Ginzler, 2014 24 Same as above Same as above 

NCT00424476 BLISS-52 Navarra, 2011 26 13 countries † Indigenous American 

32.3% 

Caucasian 26.5% 

African-American 3.5% 

Asian 37.8% 

IV 10 

mg/kg 

IV 1 mg/kg 

290 

288 

287 met ACR criteria for SLE and 

had active disease (score ≥6 at 

screening on SELENA-SLEDAI) 

52 5 

NCT00410384 BLISS-76 Furie, 2011 22 19 countries ‡ Indigenous American 

12.6% 

Caucasian 69.5% 

African-American 14.4% 

Asian 3.4% 

IV 10 

mg/kg 

IV 1 mg/kg 

273 

271 

275 met ACR criteria for SLE and 

had active disease (score ≥6 at 

screening on SELENA-SLEDAI) 

76 5 

NCT01345253 BLISS-NEA Zhang, 2018 33 3 countries (China, 

Korea, Japan) 

No Data § IV 10 

mg/kg 

451 226 met ACR criteria for SLE and 

had active disease (score ≥8 at 

screening on SELENA-SLEDAI) 

52 5 

Tanaka, 2019 31 Japan (subgroup 

analysis) 

Same as above 

Tanaka, 2020 30 Same as above Same as above 

NCT01484496 BLISS-SC Stohl, 2017 29 30 countries # No Data § SC 200 

mg/kg 

556 280 met ACR criteria for SLE and 

had active disease (score ≥8 at 

screening on SELENA-SLEDAI) 

52 4 

NCT01705977 BASE Sheikh, 2021 27 33 countries ∗∗ No Data § IV 10 

mg/kg 

2001 2002 met ACR criteria for SLE 52 5 

No 

registration 

BEAT- 

LUPUS 

Shipa, 2021 28 UK Caucasian 57.7% 

African-American 11.5% 

South Asian 11.5% 

Chinese 5.8% 

Other 13.5% 

IV 10 

mg/kg 

26 26 met British Society for 

Rheumatology criteria, and 

were due to be treated with 

rituximab because of failure of 

conventional therapy 

according to NHS England 

guidelines and the British 

guidelines for management of 

SLE in adults 

52 5 

NCT01632241 EMBRACE Ginzler, 2022 23 6 countries (Brazil, 

Columbia, France, 

South Africa, UK, US) 

Black African ancestry or 

African American 97.3% 

Multiple 2.7% 

IV 10 

mg/kg 

331 165 met ACR criteria for SLE and 

had active disease (score ≥8 at 

screening on SELENA-SLEDAI) 

and were self-identified black 

race 

52 5 

ACR = American College of Rheumatology; IV = intravenous injection; NCT = National Clinical Trial; SC = subcutaneous injection; SELENA-SLEDAI = Safety of Estrogen in Lupus Erythematosus National Assessment SLE Disease 

Activity Index; SLE = systemic lupus erythematosus; UK = United Kingdom, US = United States of America (USA). 
∗ In all trials, the intervention group received belimumab in addition to standard of care, and the control group received placebo (e.g., saline) in addition to standard of care. Standard of care included glucocorticoids and/or 

immunosuppressants and/or antimalarials. 
† Argentina, Australia, Brazil, Chile, Colombia, Hong Kong, India, Korea, Peru, Philippines, Romania, Russian Federation, Taiwan. 
‡ Austria, Belgium, Canada, Costa Rica, Czech Republic, France, Germany, Israel, Italy, Mexico, Netherlands, Poland, Puerto Rico, Romania, Slovakia, Spain, Sweden, United Kingdom, United States (source: ClinicalTrials.gov ID 

NCT00410384). 
# Argentina, Austria, Belgium, Brazil, Bulgaria, Chile, Colombia, Croatia, Czechia, Denmark, France, Germany, Hungary, Italy, Japan, Malaysia, Mexico, Philippines, Poland, Portugal, Romania, Russian Federation, Serbia, Singapore, 

Spain, Sweden, Taiwan, Thailand, Ukraine, United Kingdom, United States (source: ClinicalTrials.gov ID NCT014 844 96). 
∗∗ US, Argentina, Australia, Brazil, Bulgaria, Canada, Chile, Colombia, Croatia, Czechia, Estonia, Hong Kong, Hungary, Indonesia, Italy, Korea, Lithuania, Malaysia, Mexico, New Zealand, Peru, Philippines, Poland, Portugal, Romania, 

Russian Federation, Serbia, Slovakia, Spain, Switzerland, Taiwan, Thailand, Ukraine. 
§ No mention of race, but the country of registered patients and the number or percentage of patients are stated. 

4
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Figure 2. Assessment of the risk of bias by traffic light plot of RoB2 assessment for each included randomized controlled trial. Traffic light plot reports 5 risk of bias domains 

each judged at 3 levels: red circle represents high risk of bias, yellow circle indicates some concerns on the risk of bias, and green circle represents low risk of bias. 
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atients with SLE receiving belimumab. As a result of searching the 

linicalTrials.gov Identifiers of these 20 clinical trials on PubMed, 

7 reports were found. A flow diagram is shown in Figure 1 . 

We searched 399 reports in total, and 114 reports were ex- 

luded due to duplication. In the first screening, 175 reports were 

urther excluded based on the title and/or abstract for reasons such 

s duplicates and protocols. The full text of the remaining 110 re- 

orts was assessed for eligibility, and the following were excluded: 

6 reports of review, letter, study protocol or summary of confer- 

nce; 17 due to study design; 14 that combined the results of mul- 

iple clinical trials or had broken randomization because of sub- 

roup analysis, one that was difficult to retrieve. Finally, 12 reports 

et the criteria and were included in this systematic review. 22 , 33 

he meta-analysis included 5 reports on efficacy outcomes and 9 

eports on safety outcomes. Because we did not set language re- 

trictions for the literature search, the retrieved articles included 

hose written in languages other than English, such as German and 

rench. However, all the reports included in this study based on 

he inclusion criteria were written in English. 

haracteristics of included studies 

The present review included 12 reports from 8 clinical trials. 

he included studies are summarized in Table 1 . In all trials, pa- 
5

ients with moderate to severe SLE received belimumab in addi- 

ion to SoC. SoC included glucocorticoids and/or immunosuppres- 

ants and/or antimalarials. Patients in the control group received 

lacebo (e.g., saline) in addition to SoC. Belimumab was adminis- 

ered subcutaneously only in BLISS-SC and intravenously in all the 

ther clinical trials. 

Regarding dosage, the internationally approved doses of beli- 

umab are intravenous 10 mg/kg and subcutaneous 200 mg. As 

hown in Table 1 , all the 12 reports included in this meta-analysis 

nvestigated 1 of the 2 approved doses. In addition, some reports 

lso examined lower doses. Three reports from a Phase II dose- 

anging study evaluated 3 doses of belimumab: intravenous 10, 4, 

nd 1 mg/kg. 24 , 25 , 32 Two Phase III multinational trials investigated 

 doses: intravenous 10 and 1 mg/kg. 22 , 26 In this meta-analysis, 

he efficacy analysis focused on evaluating efficacy of the approved 

oses. Therefore, only patients who received the internationally ap- 

roved doses were included in the efficacy analysis. For safety, the 

hase II study showed no dose dependence, and similar rates of 

Es were observed at all the 3 doses. 24 , 25 , 32 Therefore, patients 

ho received all doses were included in the safety analysis to en- 

ure broad acceptability and to detect AEs in a large number of 

eople. 

Patient selection criteria were similar in most trials, except 

or the criteria of Safety of Estrogen in Lupus Erythematosus 
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Figure 3. Forest plot of efficacy outcomes for belimumab versus placebo in SLE patients. Primary efficacy outcome: ≥4-point reduction in SLEDAI score (A). Secondary 

efficacy outcomes: no worsening in BILAG score (B) and no worsening in PGA score (C). BILAG = British Isles Lupus Assessment Group index; CI = confidence interval; M- 

H = Mantel–Haenszel method; PGA = Physician Global Assessment; SLE = systemic lupus erythematosus; SLEDAI = the SLE Disease Activity Index. 
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ational Assessment SLE Disease Activity Index (SELENA-SLEDAI) 

core. BEAT-LUPUS was the only study in which patients were 

reated with rituximab followed by belimumab, and the diagnos- 

ic criteria for SLE were also different. Regarding countries and 

tudy populations, with the exception of 2 Phase II clinical trials, 

LISS-NEA, and EMBRACE, the studies were conducted in multiple 

ountries, and the countries and populations varied among studies. 

here were 3 reports of Phase II clinical trials, each using a differ- 

nt efficacy index. Two reports by Tanaka et al 30 , 31 were a sub- 

roup analysis of data from only Japanese subjects only recruited 

n the multi-national BLISS-NEA study, and many indexes were re- 

orted. These reports were analyzed after confirming no overlap- 

ing of results. 

uality assessment 

As shown in Table 1 , 7 of the 9 clinical studies had a Jadad 

core of 5, and 2 studies had a score of 4. These high Jadad scores 

ndicate good clinical study methodology in all the studies. On the 

ther hand, assessment using RoB2 suggested risk of bias in sev- 

ral reports ( Figure 2 ). Of the 12 reports analyzed, the overall risk 

f bias in judgment was high in 6, had some concerns in 1, and 
6

as low in 5. For the domain of bias due to missing outcome data, 

 reports were rated as high risk and 4 reports as some concerns. 

issing data was caused by large numbers of patients dropping 

ut of the trial due to the long trial periods. Two reports that 

xtracted Japanese data and hence reported a selected race were 

ated as high risk of bias in selection of the reported result. 

rimary efficacy outcome: SLEDAI 

Patients treated with belimumab were significantly in favor of 

chieving a ≥4-point reduction in SLEDAI score compared with pa- 

ients receiving placebo (relative risk [RR] 1.28; 95% confidence in- 

erval [CI], 1.16–1.40; P < 0.0 0 0 01). There was no significant het- 

rogeneity in this analysis ( Figure 3 A). 

SLEDAI is available in various versions. Among the 4 efficacy 

tudies in this analysis, Ginzler et al 23 used SLEDAI-2K, while the 

thers 22 , 26 , 33 used SELENA-SLEDAI. 

econdary efficacy outcomes: BILAG, PGA 

Patients in the belimumab group were significantly in favor of 

chieving no new BILAG 1A/2B domain score compared with pa- 
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Figure 4. Forest plot of safety outcomes for belimumab versus placebo in SLE patients. (A) AEs, (B) SAEs, (C) withdraw due to AEs, (D) infections. AEs = adverse events; 

CI = confidence interval; M-H = Mantel–Haenszel method; SAEs = serious AEs; SLE = systemic lupus erythematosus. 

7



C. Yoshijima, Y. Suzuki, A. Oda et al. Current Therapeutic Research 100 (2024) 100738

t

w

v

l

1

t  

t

S

(

h

t

t

w

a

D

a

r

c

e

s

p

g

p

w

i

i

C

S

l

p

d

b

b

p

r

m

o

n

r

S

d

p

e

S

t

c

h

b

S

a

p

s

p

t

w

c

a

p

R

u

t

e

t

c

i

p

a

s

S

F

A

r

t

d

i

T

m

e

w

p

a

a

t

c

i

R

u

S

G

a

I

i

t

a

c

l

p

i

l

U

o

s

s

d

b

t

r

t

m

m

g

i

s

s

a

t

i

r

p

m

a

o

ients in placebo group (RR 1.10; 95% CI, 1.03–1.17; P = 0.005). Like- 

ise, patients treated with belimumab were significantly in fa- 

or of showing no worsening in PGA ( < 0.3 increase from base- 

ine) compared with patients receiving placebo (RR 1.12; 95% CI, 

.05–1.20; P = 0.0 0 05). No statistical heterogeneity was observed in 

hese analyses ( Figure 3 B, C). For SF-36 and SDI, it was not possible

o perform meta-analysis due to the small number of reports. 

afety outcome 

AEs did not differ between the belimumab and placebo groups 

RR 0.98; 95% CI, 0.95–1.01; P = 0.23). There was no statistical 

eterogeneity in this analysis ( Figure 4 A). SAEs, withdrawals due 

o AEs, and infections were not significantly different between 

he 2 groups ( Figure 4 B–D). SAEs were moderately heterogeneous 

ith I2 = 58%. Therefore, a random effects model was used in the 

nalysis. 

iscussion 

We examined the efficacy of belimumab by conducting a meta- 

nalysis to evaluate clinical trial data with single indexes used in 

outine clinical practice, rather than the composite index used in 

linical trials during development. This is the first meta-analysis to 

valuate the usefulness of belimumab focusing on single indexes 

uch as SLEDAI, BILAG, and PGA, which are used in daily clinical 

ractice. The results of this study also showed that the belimumab 

roup achieved all the efficacy indexes significantly better than the 

lacebo group. This finding is consistent with that of Wei et al 17 

ho evaluated the usefulness of belimumab in patients with SLE 

n a meta-analysis using SLE Responder Index 4 (SRI4), a composite 

ndex. It is also consistent with the findings of Singh et al 16 in a 

ochrane review on the usefulness of belimumab in patients with 

LE. Their review examined SELENA-SLEDAI and SF-36 quality of 

ife indexes as well as AEs, rather than the composite index. In the 

resent study, the efficacy of belimumab in patients with SLE was 

emonstrated not only based on composite indices such as SRI4, 

ut also single indexes. In clinical practice, it is very important to 

e able to assess treatment efficacy easily using a single indicator. 

We should consider the potential impact of synthesizing re- 

orted results using different versions of SLEDAI and results de- 

ived from subjects with different background on the finding of the 

eta-analysis. Multiple versions of SLEDAI are used as the primary 

utcome measure in the reports analyzed in this study. The origi- 

al version of SLEDAI was developed in 1992, 13 and subsequently 

evised and developed into 2 versions; SLEDAI-2K and SELENA- 

LEDAI 34 , 35 The 2 revised versions are both evaluated based on 

isease activity over the past 10 days and are scored on a 105- 

oint scale. SLEDAI-2K and SELENA-SLEDAI assess persistent dis- 

ase activity in terms of rash, alopecia, and mucosal ulcers. 36 

ELENA-SLEDAI, on the other hand, differs from SELENA-2K in 

hat the presence of either objective or subjective findings is ac- 

epted to score the descriptor. 7 The 2 received versions of SLEDAI 

ave been found to correlate with the original SLEDAI and have 

een treated equally in other studies. 37 However, one report using 

LEDAI-2K showed no significant difference between belimumab 

nd placebo; hence careful judgment is needed when applying the 

resent results to clinical practice. 23 

Differences in patient background in some included studies 

uch as subgroup analysis of a selected ethnic group and study 

opulation receiving other biologics prior to belimumab may affect 

he results of meta-analysis. Two reports used in this meta-analysis 

ere subgroup analyses of Japanese subjects from a multi-national 

linical trial population. 30 , 31 Racial differences in disease severity 

nd prevalence have been reported for SLE, with a trend of higher 

revalence and greater severity in non-Caucasian populations. 23 , 31 
8

egarding the administration of biologics, patients treated with rit- 

ximab were subsequently treated with belimumab in one clinical 

rial. 28 The effect of prior treatment with other biologics on the 

fficacy of belimumab has not been reported. However, because of 

he possibility of an effect, the criteria of subject enrollment in- 

luded no prior use of biologic before study entry in all the clin- 

cal trials analyzed, except the above-mentioned study. 28 The im- 

act of these reports on the results of this meta-analysis was ex- 

mined in a sensitivity analysis, but no impact was found (data not 

hown). 

The current study showed that the addition of belimumab to 

oC is beneficial in reducing disease activity in patients with SLE. 

urthermore, adding belimumab to SoC did not increase the risk of 

Es. However, current treatment guidelines for SLE do not strongly 

ecommend belimumab for patients with SLE. EULAR recommends 

o consider the use of belimumab when disease control with hy- 

roquinone (HCQ), prednisone, and immunosuppressive agents is 

nadequate or when tapering of glucocorticoid is unacceptable. 3 

he British Society of Rheumatology guidelines state that beli- 

umab should be used in patients with moderate or severe dis- 

ase and when they do not respond to other therapies. 10 In other 

ords, belimumab is an option to consider when existing thera- 

ies do not provide an adequate response. The above guidelines 

nd recommendations recommend disease management with HCQ 

nd prednisone across a wide range of disease severity, from mild 

o severe. However, HCQ is toxic to the eye. Ocular toxicity in- 

reases markedly with increase in treatment duration, and the 

ncidence has been reported to exceed 1% after 5 to 7 years. 38 

outine ophthalmologic examinations are necessary when HCQ is 

sed, and caution should be exercised for long-term use in SLE. 

imilar risks have been reported for long-term use of prednisone. 

ladman et al 39 reported that approximately 80% of organ dam- 

ge at 5 years after diagnosis was associated with glucocorticoids. 

n the early stages of SLE, organ damage from the disease itself 

s more common, but in the later stages, damage from glucocor- 

icoid therapy increases. Cumulative doses of glucocorticoids have 

lso been reported to increase the risk of osteoporotic fractures, 

oronary artery disease, and cataracts. 40 Reducing both the cumu- 

ative dose and duration of glucocorticoid administration is an im- 

ortant issue in the treatment of SLE. To date, observational stud- 

es have examined dose reduction of glucocorticoids following be- 

imumab therapy. 41 , 42 In an observational study conducted in the 

SA, 86% of patients were able to discontinue or reduce the dose 

f prednisone after 6 months of belimumab treatment. 41 Currently, 

ome SLE patients suffer from treatment-related complications de- 

pite the availability of therapies that are useful in controlling their 

isease. We believe that the results of this study evaluating the 

enefit of the new drug belimumab will provide new insights for 

hese patients. 

However, our study has several limitations. First, the dropout 

ate in each study was high, over 20% in 4 reports. The clinical 

rials were relatively long, ranging from 52 to 76 weeks, which 

ay have partially contributed to the high dropout rate. Although 

eta-analysis combines the effect sizes of different studies and 

enerally improves the effect size, some of the individual stud- 

es were underpowered due to small sample size. Second, all the 

tudies used in this analysis included patients with moderate-to- 

evere disease. Therefore, the present results may be difficult to 

pply to patients with mild disease. Finally, the association be- 

ween SoC and outcome is unknown. However, since belimumab 

s currently approved for use in combination with SoC, this may 

eflect the real-world clinical situation. With regard to SoC, the 

ossibility of dose reduction of glucocorticoids with add-on beli- 

umab has been confirmed in clinical trials used in this analysis 

nd in observational studies. 41 , 42 The possibility of dose reduction 

f other standard therapies should also be clarified. 
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In conclusion, the present study using a meta-analysis/ 

ystematic review approach found that the addition of belimumab 

o SoC in adult patients with moderate-to-severe SLE is efficacious 

hen evaluated using various guideline-recommended single in- 

exes such as SLEDAI, BILAG, and PGA. 
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