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and efficacy from the IV belimumab program under BLA 125370, approved on March 09, 
2011.1  The IV belimumab clinical program employed a novel composite endpoint, the SLE 
Responder Index, as the primary endpoint at Week 52 in both pivotal IV studies C1056 and 
C1057, which was also employed in the SC belimumab study BEL112341.  This supported the 
relevance of the findings of efficacy from the IV belimumab program to support the 
risk:benefit assessment on the SC belimumab program.  The data from BEL112341 used for 
the assessment of the risk:benefit profile of SC belimumab for the indication sought are 
discussed in detail in this memorandum.  If approved, SC belimumab would present a more 
convenient, i.e. subcutaneous, treatment option for patients with active SLE.  There were no 
review issues in this application that were considered substantive to warrant a discussion at the 
Arthritis Advisory Committee.   
 

2. Background 
 
Systemic Lupus Erythematosus (SLE) is a heterogeneous autoimmune disease with clinical 
manifestations that can range from mild to life-threatening, affecting a variety of organ 
systems.  Estimated incidence rates of SLE range from 1 to 10 per 100,000 person-years, with 
a prevalence in the range of 20 to 70 per 100,000.  There is a consistent and striking female 
predominance, with females comprising approximately 90% of all SLE patients.2  In general, 
the most common SLE manifestations are malar rash, photosensitivity, oral ulcers, arthritis, 
and renal disease.  The incidence and severity of specific SLE manifestations appears to vary 
by ethnicity—compared to SLE patients of European descent, patients of African descent 
develop renal disease more frequently (~50%, vs. 20-30% in patients of European descent) and 
the disease is more severe.  High rates (60-70%) of renal involvement are also reported in most 
Asian populations.  Other less common but serious manifestations include serositis (16 to 
64%, depending on population and report), neurological disorders (9 to 36%), and immune-
mediated cytopenias (4 to 43%).3   
 
The management of patients with SLE includes the use of a number of treatments, most off-
label, as only 3 small molecule oral products have been approved for this indication thus far: 
corticosteroids, hydroxychloroquine, and aspirin.  In 2011, IV belimumab became the first, 
and thus far the only, biologic approved for SLE.   
 
Relevant Regulatory History for SC Belimumab in SLE 
 
The Agency had several regulatory interactions with the Applicant regarding the development 
of SC belimumab for the treatment of SLE, including: 

• End-of-Phase 2 meeting on July 07, 2011. Agreements and discussion of key clinical 
and regulatory issues at that time include: 

o No additional non-clinical studies were required to support the SC program 

                                                 
1 https://www.accessdata fda.gov/drugsatfda docs/appletter/2011/125370s000ltr.pdf  
2 Pons-Estel et al. Semin Arthritis Rheum 2010 Feb ; 39:257-268 
3 Borchers et al. Autoimmunity Reviews 9 (2010):A277-A287 
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o Agreement that positive results from a single, placebo-controlled, phase 3 
pivotal study of similar design to the prior pivotal IV studies should be 
adequate to support the filing of the new formulation and route of 
administration 

• Type C meeting held on January 26, 2013, to discuss the requirements and expectations 
of data needed to support the proposed presentations, i.e. pre-filled syringe (PFS) and 
autoinjector (AI).  The Applicant was advised that they would have to submit a 
separate original BLA for the belimumab SC products, since the proposed products are 
not quantitatively and qualitatively identical or alike biological products in 
composition to the approved IV belimumab product and they require a change in 
composition (i.e., formulation) from the approved belimumab to support the change in 
the route of administration. 

• On April 8, 2013, January 24, 2014 and May 1, 2014, further understandings and 
agreements were reached between the Applicant and the Division regarding the 
requirements and expectations of data needed to support the proposed presentations 

• A pre-BLA meeting was held on September 8, 2015 to discuss the following items:  
o Pending review, the single phase 3 belimumab SC study was sufficient to 

support the filing of a BLA for belimumab SC when supported by the 
belimumab IV clinical studies and the device bridging program.  

o Pending review, no additional clinical pharmacology studies were needed and 
the proposed clinical pharmacology package including the population PK and 
PD analysis were sufficient to support filing and review of the BLA for 200 mg 
of belimumab SC once weekly administered either by AI or PFS.  

o Agreements were reached regarding conducting additional analyses of the 
primary and first major secondary endpoints (i.e., tipping point analysis), cross 
referencing data previously submitted to support the licensure of IV 
belimumab, the content and format of the application as well as the approach 
and cut-off date for the 120-day safety update 

o Agreement on  a 
distinguishing proprietary name. The Divisions clarified that, a unified USPI to 
include both IV and SC belimumab would be acceptable. 

 

3. CMC/Device  
 
Primary Product Quality Reviewer: Sean Fitzsimmons, Ph.D. 
Microbiology Reviewer: Jessica Hankins, Ph.D. 
Microbiology Team Leader: Patricia Hughes, Ph.D. 
Facilities: Wayne Seifert, Ph.D. 
Team Lead Facilities: Peter Qiu, Ph.D. 
CDRH Reviewer: Keith Marin 
CDRH Branch Chief: Alan Stevens 
Product Quality Application Team Leader: Marjorie Shapiro, Ph.D. 
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Devices Branch.  Based on the review of the data in this submission, the CDRH review team 
has determined that the proposed presentations are demonstrated to function adequately, as 
intended and recommends approval. We agree with this recommendation. 
 
In support of the proposed presentations, the Applicant also submitted human factors (HF) 
validation study to support the evaluation of the safe and effective use of the proposed 
Benlysta 200 mg/mL AI and PFS and the associated label, labeling, packaging and Instructions 
for Use (IFU).  The Human Factor Study review team, Division of Medication Error 
Prevention and Analysis (DMEPA), concluded, and we agree, that the HF validation study 
results demonstrated that the intended population would be able to use the proposed AI and 
PFS safely and effectively.  The DMEPA team also provided recommendations on the 
proposed associated label, labeling, packaging and IFU, as detailed in the section on Labeling.  
We agree with these recommendations.  
 

• Facilities review/inspection 
 
The subject BLA proposes manufacture of belimumab DS at the Human Genome Sciences 
(HGS), Inc. facility in Rockville, Maryland (FEI: 3003782237) and DP at the Glaxo 
Operations UK Ltd. facility in Barnard Castle, County Durham, UK (FEI: 3002807078). Both 
locations are multiproduct manufacturing facilities. 
 
The pre-license inspection of the drug substance manufacturing facility, Human Genome 
Sciences, Inc., Rockville MD was waived based on previous inspectional history.  The 
previous inspection was conducted between April 4 and 11, 2016 by CDER inspectors.  The 
inspection was classified Voluntary Action Indicated (VAI). 
 
The pre-license inspection of the drug product facility, Glaxo Operations UK Ltd. was 
conducted between June 26, 2017 and July 04, 2017 by CDER inspectors and the 
recommendation is VAI from a CGMP perspective.  
 
The OPF team and the Office of Compliance at CDRH recommended that BLA 761043 be 
approved from the standpoint of facilities assessment. We concur with this recommendation. 
 

• Other notable issues (resolved or outstanding) 
 
The product quality review team has five items that would need to be provided as Post 
Marketing Commitments (PMCs), as detailed in the section on Recommendation for other 
Postmarketing Requirements and Commitments at the end of this document. 
 

• Summary 
 
The data submitted in this application are adequate to support the conclusion that the 
manufacture of Benlysta is well controlled and leads to a product that is pure and potent.  The 
Office of Pharmaceutical Quality (OPQ), CDER, recommends, and we concur, that BLA 
761043 for Benlysta, manufactured by Human Genome Sciences (a fully owned subsidiary of 
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GlaxoSmithKline) can be approved for human use under the conditions specified in the 
package insert, pending acceptable compliance checks.  
 
In summary, the product quality and CDRH review teams recommend approval of this BLA 
with post-marketing commitments, as detailed in the section on Recommendation for other 
Postmarketing Requirements and Commitments at the end of this document. We agree with 
this recommendation. 
 

4. Nonclinical Pharmacology/Toxicology 
 
Pharm-Tox Reviewer: Brett Jones, Ph.D. 
Pharm-Tox Supervisor (Acting): Andrew Goodwin, Ph.D. 
 
As noted in the Relevant Regulatory History above, an agreement was reached in the pre-
submission interactions that no new non-clinical studies were necessary to support this BLA, 
as the studies reviewed under BLA 125370 were deeded sufficient.  Thus, the only 
pharmacology/toxicology studies submitted to this BLA included Summary of leachables 
stability data generated on Benlysta SC DP.  Leachable studies identified  

 at quantifiable levels in belimumab SC drug product.  However, these were 
qualified for safe use.  Thus, there were no nonclinical safety concerns based on the results 
from the leachables studies and the pharmacology/toxicology review team concluded, and we 
agree, that BLA 761043 is recommended for approval.  
 

5. Clinical Pharmacology/Biopharmaceutics  
 
Primary Clinical Pharmacology Reviewer: Suryanarayana Sista, Ph.D., Jiang Liu, Ph.D. 
Clinical Pharmacology Team Leaders: Anshu Marathe, Ph.D., Ping Ji, Ph.D. 
Pharmacometrics Team Leader: Jiang Liu, Ph.D. 
 
Benlysta (belimumab) is currently approved for the treatment of adult patients with active, 
autoantibody-positive, SLE who are receiving standard therapy (BLA 125370). The approved 
recommended dosing regimen is 10 mg/kg IV at 2-week intervals for the first 3 doses and at 4-
week intervals thereafter.  
 
In the current submission, the Applicant is seeking approval for Benlysta (belimumab) 
injection for SC use in adult patients with active, autoantibody-positive, SLE who are 
receiving standard therapy.  The proposed presentations include a 200 mg (in 1 mL) single-
dose AI and a 200 mg (in 1 mL) single-dose PFS for self-administration. The proposed dosing 
regimen is 200 mg administered subcutaneously once weekly, a dosing regimen employed in 
the confirmatory clinical study BEL112341. 
 
The Applicant submitted data from a total of 7 clinical studies with SC belimumab in healthy 
subjects and subjects with SLE in this application: four phase 1 studies (C1058, C1105, 
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BEL116119, BEL117100), one phase 2 study (BEL112232), one phase 3 study (BEL112341) 
and a real-life use study (200339).  A total of 1202 subjects participated in these clinical 
studies, including healthy volunteers (n = 215) and SLE patients (n=987).  The clinical 
pharmacology review focused on the 5 clinical trials with the final formulation to support the 
proposed SC dosing regimen, presentation bridging between PFS and AI, and the clinical 
pharmacology section of the product labeling.   
 
Based on the data from these studies, the clinical pharmacology team concluded that: 

• From a clinical pharmacology perspective, the proposed 200 mg administered 
subcutaneously once weekly is appropriate.  The primary efficacy endpoint, SRI 
response at Week 52, was positive and statistically significant (48.4% placebo, 61.4% 
belimumab, p=0.0006) for belimumab 200 mg SC given once weekly in BEL112341. 

• Exposures (average steady-state concentrations ,Cavg) were comparable between the 
proposed 200 mg SC weekly dosing regimen (104 μg/mL, observed) and the approved 
10 mg/kg IV every 4 weeks dosing regimen (110 μg/mL, from the PopPK model) 
supporting the observed consistent treatment effect in both programs.   

• None of the efficacy, safety, pharmacodynamic (PD), and biomarker endpoints showed 
a strong, consistent correlation with belimumab SC exposure (Cavg) in the exposure-
response analysis.  

• No dose individualization is recommended based on intrinsic and extrinsic factors. 
Body weight based dosing is not required.  While body weight was identified as a 
significant covariate in the population pharmacokinetic analysis, a decrease in efficacy 
of belimumab SC 200 mg due to increasing body weight or lower dosing relative to IV 
treatment was not observed in study BEL112341.  Further, a higher exposure in the 
lower body weight quartiles did not impact the safety profile of SC belimumab.  

• A pharmacokinetic bridge was established between the PFS, used in the confirmatory 
clinical study, and the second proposed to-be-marketed presentation, the AI based on 
data generated from study BEL117100.  The statistical analysis demonstrated that the 
90% CI of the geometric mean ratios (GMR) for Cmax, AUClast, and AUCinf of 
belimumab were all within 80-125% range.  

• The incidence of anti-drug antibody (ADA) formation was low.  Effects of 
immunogenicity in SLE patients on efficacy and safety could not be assessed in the 
exposure response analysis as there were no ADA positive subjects in the double-blind 
phase of study BEL112341.  

 
In summary, the Office of Clinical Pharmacology review team recommends approval of this 
BLA without additional post-marketing studies from a clinical pharmacology perspective.  We 
agree with this recommendation.  
 

6. Clinical Microbiology 
 
Not applicable. 
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7. Clinical/Statistical- Efficacy 
 
Primary Clinical Reviewer: Rosemarie Neuner, M.D., M.P.H. 
Primary Statistical Reviewer: Ginto Pottackal, Ph.D. 
Statistical Team Leader: Gregory Levin, Ph.D. 
 
Summary of the Clinical Development Program 
 
Belimumab SC program consisted of 7 clinical studies: four phase 1 studies (C1058, C1105, 
BEL116119, BEL117100), one phase 2 study (BEL112232), one phase 3 study (BEL112341) 
and a real-life use study (200339).  Key design features of these studies are summarized in 
Table 1.  Of these studies, study BEL112341 was submitted as confirmatory clinical study, 
consistent with the pre-submission advice, as detailed in the section on Relevant Regulatory 
History above.  The safety and efficacy from this study were reviewed in the context of the 
already established safety and efficacy of the IV belimumab dosing regimen (BLA 125370).   
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Table 1. List of Clinical Studies Supporting the SC Belimumab Application 
 
Study 
Location 

Design Population Treatment Primary Objectives 

Phase 1 Studies 
C1058* 
3 sites U.S. 

SD, MC, R, 
OL, PG  

Healthy Subjects N=36: 
• 17 subjects in belimumab IV group 
• 19 subjects in belimumab SC group 

PK 

C1105 
4 sites U.S. 

MC, R, PG, 
OL, SD 
and MD 

Healthy Subjects SD, 74 
MD, 32 

PK 

BEL1161119 
1 site Japan 

OL, R, PG, 
SD 

Healthy Japanese Males N=16: 
Belimumab 200 mg single dose via IV 
infusion or SC injection 

PK 

BEL117100 
1 site U.S. 

OL, R, PG, 
SD 

Healthy Subjects N=81 
• Abdomen 

o PFS: 20 
o AI: 20 

• Thigh 
o PFS: 20 
o AI: 21 

PK 

Phase 2 Studies 
BEL 112232* 
10 sites U.S. and 1 
site Mexico 

24 Weeks, 
MC, OL, 
PG 

Adults age > 18 years  with SLE 
as defined by ACR criteria that is 
active as per SELENA SLEDAI 
disease activity score > 4 at 
screening with positive 
autoantibodies 

N=56: 
• 28 subjects every two weeks 
• 28 subjects three times/week 

Safety and tolerability, 
absolute and % change 
from baseline in B cells 
and B cell subsets at 
Weeks 12 and 24 

200339 
 

OL, real-
life use 
study for 8 
weeks 

Adults age > 18 years  with SLE 
as defined by ACR criteria that is 
active as defined by the presence 
of ANA or anti-dsDNA 
autoantibodies 

N=95 
Belimumab 200 mg weekly SC injection 
via Autoinjector (AI) 

Proportion of subjects 
successfully able to self-
administer their 
observed first and 
second doses in Weeks 
1 and 2 

Phase 3 Study, SC Belimumab Program 
BEL112341 
Total 177 sites in 
North America (67 
sites), Europe (53 
sites), Latin America 
(25 sites) and Asia 
(34 sites) 

52 Weeks, 
MC, R, 
DB, PC, 
PG 

Adults age > 18 years with SLE 
as defined by ACR criteria that is 
active as per SELENA SLEDAI 
disease activity score > 8 at 
screening with positive 
autoantibodies 

N=836:  
• 556 subjects belimumab 200 mg SC 
• 280 subjects placebo SC 
All subjects received concomitant SLE 
standard therapy 

SRI Response at Week 
52 

Supportive Phase 3 Studies, IV Belimumab Program, BLA 125370 (presented for comparison purposes) 
C1056 
 

76 Weeks, 
MC, R, 
DB, PC, 
PG 

Adults age > 18 years with SLE 
as defined by ACR criteria that is 
active as per SELENA SLEDAI 
disease activity score > 6 at 
screening, with positive 
antibodies 

N=819 
• belimumab 1mg/kg IV 
• 273 subjects belimumab 10mg/kg IV 
• 275 subjects placebo IV 
All subjects received concomitant SLE 
standard therapy 

SRI Response at Week 
52 

C1057 
 

52 Weeks, 
MC, R, 
DB, PC, 
PG 

Adults age > 18 years with SLE 
as defined by ACR criteria that is 
active as per SELENA SLEDAI 
disease activity score > 6 at 
screening, with positive 
antibodies 

N=865 
• 288 subjects belimumab 1mg/kg IV 
• 290 subjects belimumab 10mg/kg IV 
• 287 subjects placebo IV 
All subjects received concomitant SLE 
standard therapy 

SRI Response at Week 
52 

Source: Adapted from Dr. Neuner’s Clinical Review, Table 2 
*Note: Evaluated SC belimumab formulation 06-C which is not proposed for marketing. DB=double-blind; MC=multi-center; MD=multiple 
dose; OL=open-label; PC=placebo-controlled; PG=parallel group; R=randomized; SD=single dose 

 
Study BEL112341 
 
The confirmatory study BEL112341 was a randomized, multicenter, double-blind, placebo-
controlled, 52-week study with 839 randomized subjects conducted at 177 centers in 30 
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countries in North America, Central America, South America, Western Europe, Eastern 
Europe, and Asia. There were 836 subjects randomized in 2:1 ratio- 556 in the belimumab 200 
mg SC group and 280 in the placebo group.  Randomization was stratified by patients’ 
screening SELENA SLEDAI score (8-9 vs. ≥10), complement level (C3 and/or C4 low vs. 
other), and race (Black vs. Other). The study agent was administered every week from Week 0 
through Week 51. Subjects who completed the 52-week, double-blind phase entered into an 
open-label extension phase where they received belimumab 200 mg SC weekly. 
 
The study was conducted as planned with a few protocol violations which were balanced 
between the treatment groups.  The two treatment groups were generally well balanced with 
respect to baseline demographics, region, disease characteristics and activity.  The subjects 
were predominantly Caucasian (60%) and female (94%).  The mean age of subjects was 39 
years and their mean BMI was 26 kg/m2.  The mean disease duration of SLE disease was 7 
years.  Subjects had a high baseline level of disease activity as manifested by a SELENA 
SLEDAI mean score of 10 with 58% of the patients having a baseline SELENA SLEDAI 
score of > 10 points.  The majority of subjects who participated in study C1115 had 
musculoskeletal and/or mucocutaneous manifestations of SLE disease at baseline.  The 
background medications were typical for this population: over 85% of patients were receiving 
systemic corticosteroids, and slightly less than half were receiving other immunosuppressives 
such as azathioprine, methotrexate, and mycophenolate mofetil.  Overall, the patient 
population was representative of patients with active seropositive SLE without major renal or 
central nervous system (CNS) involvement.  The population was also consistent with the 
population studied in the IV belimumab clinical program.  
 
A higher proportion of patients in the placebo arm (24%) compared to SC belimumab arm 
(17%) withdrew from the study prior to Week 52.  However, withdrawal from the study due to 
adverse events (AEs) was similar in the two study arms.  
 
Description of Efficacy 
 
Primary Endpoint: SRI Responder Index 
 
The Applicant utilized a composite endpoint, the SLE Responder Index-4 (SRI-4), for the 
confirmatory clinical study BEL112341, the same endpoint used in the pivotal studies 1056 
and 1057 in the IV belimumab program.  This endpoint was comprised of 3 components—the 
SELENA-SLEDAI, the BILAG, and the Physician’s Global Assessment: 
 

1. The SLEDAI is a list of 24 items, each with a definition of activity; 16 are clinical 
items (seizures, psychosis, organic brain syndrome, visual disturbance, cranial nerve 
disorder, lupus headache, cerebrovascular accident, vasculitis, arthritis, myositis, new 
rash, alopecia, mucosal ulcers, pleurisy, pericarditis, and fever) and 8 are based on 
laboratory results (urinary casts, hematuria, proteinuria, pyuria, low complements, 
increased DNA binding, thrombocytopenia, and leukopenia). The assessor scores 
according to whether that organ manifestation was present or absent in the last 10 days. 
Organ involvement is weighted; for example arthritis and renal activity are each 
multiplied by 4, whereas central nervous system activity is multiplied by 8. The 
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weighted organ manifestations are then summed into a final score, which ranges from 0 
to 105. A SLEDAI of 6 or more has been shown to be consistent with active disease 
requiring therapy.4

 A clinically meaningful difference has been reported to be 
improvement of 6 points or worsening of 8 points.5

  The SLEDAI was modified in the 
Safety of Estrogens in Lupus Erythematosus National Assessment (SELENA) trial; this 
modification, known as the SELENA-SLEDAI, added clarity to some of the definitions 
of activity in the individual items but did not change the basic scoring system. The 
SELENA-SLEDAI was the index used in the belimumab pivotal trials. 

 
2. The BILAG is an organ-specific 86-question assessment based on the principle of the 

healthcare provider’s intent to treat, which requires the assessor to score organ 
manifestations as improved (=1), same (=2), worse (=3), or new (=4) over the last 
month. Within each organ system, multiple manifestations and laboratory tests (as 
applicable) are combined into a single score for that organ, which is done by a specific 
computer software program. The resulting scores for each organ can be A through E, 
where A is very active disease, requiring treatment with immunosuppressive therapy 
and/or prednisolone (or equivalent) dose of greater than 20 mg/day, B is moderate 
activity which would require a lower level of immunosuppressive therapy, C is mild 
stable disease, D is resolved activity, and E indicates the organ was never involved. 
Eight headings are included: general, mucocutaneous, neuropsychiatric, 
musculoskeletal cardiorespiratory, vasculitis, renal, and hematologic. 

 
3. The Physician’s Global Assessment is simply a subjective rating by a single assessor 

on a visual analog scale ranging from 0 to 10, with 0 being no disease activity and 10 
being the most severe disease activity. 

 
This endpoint was intended to capture clinically meaningful change yet ensure that there 
would not be significant worsening in overall disease activity.  Using this composite index, a 
patient is defined as a responder if they have: 

o a >4-point reduction in the SELENA-SLEDAI score compared to baseline, AND 
o No worsening (i.e. increase <0.3 points from baseline) in physician global assessment 

(PGA) AND 
o No new BILAG A or 2 new BILAG B organ domain scores at the time of the primary 

endpoint assessment (i.e. Week 52) compared to baseline. 
 
Given the prior regulatory precedent, this endpoint was considered appropriate as a primary 
endpoint in study BEL112232.  The key efficacy analyses were carried out in the intent-to-
treat (ITT) population.  In the primary efficacy analysis and the analyses of the components of 
the primary endpoint, subjects who started prohibited medications or therapies at any time 
during the study were considered treatment failures for analysis. Subjects who dropped out of 
the study or were classified as treatment failures were considered as non-responders.  
Supportive sensitivity analyses were conducted by both the Applicant and the FDA statistical 
review team to assess the impact of missing data.  

                                                 
4 Abrahamowicz et al. J Rheumatol 1998; 25(2):277-284 
5 ACR Ad Hoc Committee on SLE Response Criteria, Arthritis & Rheum, November 2004, 50(11):3418-3426 
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As shown in Table 2, patients treated with belimumab 200 mg SC plus standard therapy had a 
statistically higher rate of response than patients treated with standard therapy alone.  Further, 
each component in the composite primary endpoint was analyzed using logistic regression 
adjusted for baseline stratification factors in the ITT population and the results showed 
statistically significant results, with a higher percentage of responders in the belimumab group 
compared to the placebo group.  The primary reason for non-response was less than a 4-point 
reduction in SELENA SLEDAI, which was the biggest contributor to the treatment difference 
shown in the primary analysis, further supporting a conclusion of efficacy of SC belimumab 
(data not shown).   
 
Table 2. SRI-4 Response and Components at Week 52, Study BEL112232 
 
 Placebo 

(N=280) 
SC Belimumab  

200 mg 
(N=556) 

Primary Endpoint 
SRI-4 Response 135/279 (48%) 340/554 (61%) 
  Observed Difference vs Placebo 
  OR (95% CI)1 vs Placebo 
  P-value 

13% 
1.68 (1.25, 2.25) 

0.0006 
SRI Components 

4-Point Reduction in SELENA SLEDAI 137/279 (49%) 345/554 (62%) 
  OR (95% CI)1 vs Placebo 
  P-value 

1.69 (1.26, 2.27) 
0.0005 

No Worsening in PGA 203/279 (73%) 450/554 (81%) 
  OR (95% CI)2 vs Placebo 
  P-value 

1.61 (1.15, 2.27) 
0.0061 

No New 1A/2B BILAG Domain Scores 207/279 (74%) 448/554 (81%) 
  OR (95% CI)3 vs Placebo 
  P-value 

1.46 (1.04, 2.07) 
0.0305 

Source: Adapted from Dr. Neuner’s clinical review, Table 24 
OR=Odds Ratio; CI =Confidence Interval; PGA=physician global assessment 
1OR (95% CI) and p-value were from logistic regression for the comparison between each belimumab dose and placebo with covariates 
including baseline SELENA SLEDAI (< 9 vs > 10), baseline proteinuria level (<2 g/24 hour equivalent) and race (AIA vs other) 
2OR (95% CI) and p-value were from logistic regression for the comparison between each belimumab dose and placebo with covariates 
as in footnote 1 and baseline PGA 
3OR (95% CI) and p-value were from logistic regression for the comparison between each belimumab dose and placebo with covariates 
as in footnote 1 and baseline BILAG domain involvement (at least 1A/2B vs at most 1B)  

 
The time-response analyses of the proportion of SRI-4 responders over time in study 
BEL112232 indicated that the response rates on the SC belimumab group and the placebo 
group began to separate within a few months, and the difference was sustained through Week 
52 (data not shown).  The applicant also provided analyses of the SRI response using higher 
SELENA-SLEDAI cut-point reductions which demonstrated consistently significant 
differences between SC belimumab treatment and placebo-add-on standard of care treatment 
(Table 3).  To explore the impact of missing data, as 159 (19%) of subjects withdrew prior to 
Week 52, sensitivity analyses using different methods, including tipping point analyses, 
provided similar results to the primary analysis (data not shown). 
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Table 3. SRI 5-8 Response at Week 52, Study BEL112232 
 
 Placebo 

(N=280) 
SC Belimumab 

200 mg 
(N=556) 

SRI-5 using SELENA SLEDAI > 5 point reduction, n/n (%) 95/279 (34%) 283/554 (51%) 
  Observed Difference vs Placebo 
  Odds Ratio (95% CI) vs Placebo 
  p-value 

17% 
2.04 (1.50, 2.78) 

<0.0001 
SRI-6 using SELENA SLEDAI > 6 point reduction, n/n (%) 94/279 (34%) 274/554 (50%) 
  Observed Difference vs Placebo 
  Odds Ratio (95% CI) vs Placebo 
  p-value 

16% 
1.94 (1.43, 2.65) 

<0.0001 
SRI-7 using SELENA SLEDAI > 7 point reduction, n/n (%) 53/279 (19%) 178/554 (32%) 
  Observed Difference vs Placebo 
  Odds Ratio (95% CI) vs Placebo 
  p-value 

13% 
2.06 (1.43, 2.96) 

0.0001 
SRI-8 using SELENA SLEDAI > 8 point reduction, n/n (%) 50/279 (18%) 174/554 (31%) 
  Observed Difference vs Placebo 
  Odds Ratio (95% CI) vs Placebo 
  p-value 

13% 
2.15 (1.48, 3.11) 

<0.0001 
Source: Adapted from Dr. Neuner’s clinical review, Table 43 
aA SRI5, SRI6, SRI7 or SRI8 response is defined as > 5, > 6, >7, or >8 point reduction from baseline in SELENA SLEDAI score, 
respectively, and no worsening (increase of <0.3 points from baseline) in PGA, and no new BILAG A organ domain score or 2 new 
BILAG B organ domain scores compared with baseline at the time of assessment. 
bOdds Ratio (95% CI) and p-value are from a logistic regression model for the comparison between belimumab and placebo with 
covariates treatment group, baseline SELENA SLEDAI score (< 9 vs >10), baseline complement levels (low C3 and/or C4 vs no low C3 
or C4) and race (black vs other) 
cThree ITT subjects did not have a baseline PGA assessment and therefore, do not contribute to SRI/component analyses 
 
When using BILAG domains to assess improvement, a treatment benefit in favor of SC 
belimumab was observed in the mucocutaneous, musculoskeletal, and vascular organ domains 
as compared to placebo, consistent with the findings from the IV belimumab program (data not 
shown).  
 
Secondary Endpoints: 
 
Time to First Severe Flare Over 52 Weeks 
 
The first major secondary endpoint was the time to the first severe flare over 52 weeks 
assessed via the modified SELENA SLEDAI Flare Index (SFI) where the modification 
excludes severe flares that are triggered only by an increase of SELENA SLEDAI score to > 
12 (i.e., at least one of the other severe flare criterion on the SFI must be present irrespective 
of the SELENA SLEDAI score).6  The selection of this endpoint is reasonable as a key 
secondary endpoint, as severe flare is likely to indicate new or worsening clinically active 
disease that would be likely to require treatment.  Further, severe SLE flares can potentially 
result in major organ involvement and damage or long-term morbidity.  
 

                                                 
6 Petri et al. Classification and definition of major flares in SLE clinical trials, Lupus 1999; 8:685-91 
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The results showed that the subjects in the belimumab group had a 49% lower risk of 
experiencing a severe flare compared with the placebo group as shown in Table 3.  These 
results were further supported by the probability of not experiencing a severe SLE flare over 
time as shown by the Kaplan Meyer plot in Figure 1.  Additional analyses of any SLE flare 
and time to any SLE flare, support the robustness of the results from this first major secondary 
endpoint (data not shown).  
 
Table 4. Time to First Severe SLE Flare over 52 Weeks, Study BEL112232 
 

 Placebo 
(N=280) 

SC Belimumab 
200 mg 
(N=556) 

Severe SFI Flarea [Number of Subjects (%)]b 51 (18.2%) 59 (10.6%) 
  Hazard Ratio (95% CI)b vs Placebo 
  p-valued 

0.51(0.35, 0.74) 
0.0004 

Study Day of Severe Flare 
  ne 

  Median (25th percentile, 75th percentile) 
  (Min, Max) 

 
51 

118 (62, 259) 
(2, 364) 

 
59 

171 (57, 257) 
(5, 358) 

Source: Adapted from Dr. Neuner’s clinical review, Tables 29 and 31 
a. Analysis excludes severe flares that were triggered only by increase in SELENA SLEDAI score >12. Data censored at least 
available visit by Week 52 visit. For subjects who died, data are censored at death if no flares occurred before death. Time to first 
flare is defined as (event date - treatment start date + 1). 
b. Number (%) of subjects with a severe flare over 52 weeks. Only includes post-baseline severe flares. 
c. Statistics are missing because the number of events was too low to estimate the value 
d. From Cox proportional hazard model for the comparison between belimumab and placebo adjusting for baseline SELENA 
SLEDAI score (< 9 vs > 10), baseline complement levels (low C3 and/or C4 vs no low C3 or C4) and race (Black vs Other)  
e. Among subjects experiencing a severe flare 
SFI=SELENA SLEDAI Flare Index 

 
Figure 1.  Probability of Not Experiencing a Severe Flare over Time, Study BEL112232 
 

 
Source: Adapted form Dr. Pottackal’s statistical review, Figure 8 
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These results are statistically robust and clinically meaningful to warrant inclusion in the 
product labeling.  Of note, in the two confirmatory studies of IV belimumab program, the 
proportions of patients having at least 1 severe flare over 52 weeks were not consistently 
significantly different for IV belimumab relative to placebo, but showed trends consistent with 
the findings from study BEL112232.7 
 
Percent of Subjects with Average Prednisone Reduction by ≥ 25% From Baseline to ≤ 7.5 
mg/day During Week 40 Through Week 52 
 
Consistent with the IV belimumab program, this endpoint was selected as a key secondary 
endpoint to assess the potential steroid-sparing effect of belimumab.  A responder was defined 
as a subject who experienced an average prednisone reduction by ≥ 25% from baseline to ≤ 7.5 
mg/day during Weeks 40 through 52. Subjects who used prednisone > 7.5 mg/day at baseline 
were included in the analysis.  This analysis was restricted to subjects who were receiving 
greater than 7.5 mg/day at baseline, who comprised 60.2% of the overall study population.  
The estimated proportion of subjects who reduced their prednisone dose was greater in the 
belimumab group (18%) compared to placebo (12%), but this difference was not statistically 
significant (p-value=0.0732).  While not statistically significant, this endpoint provides 
clinically relevant information and warrants inclusion in product labeling.  Further, it is 
consistent with the trends from the IV belimumab program described in the FDA-approved 
Benlysta labeling.   
 
Table 5. Proportion of Patients with Prednisone Reduction by > 25% from Baseline to < 7.5 mg/day During 
Week 40 through Week 52 (ITT Population) , Study BEL112232 
 
 Placebo 

(N=280) 
SC Belimumab 

200 mg 
(N=556) 

Reduction in prednisonea, n/n (%)  
  Observed Difference vs Placebo 
  Odds Ratio (95% CI)b vs Placebo 
  P-valueb 

20/168 (11.9%) 61/335 (18.2%) 
6.30 

1.65 (0.95, 2.84) 
0.0732 

Adapted from Dr. Neuner’s clinical review, Table 30 
a. Includes only subjects with baseline prednisone >7.5 mg/day 
b. Odds Ratio (95% CI) and p-value are from a logistic regression model for the comparison between belimumab and placebo 
with covariates treatment group, baseline prednisone dose, baseline SELENA SLEDAI score (< 9 vs > 10), baseline 
complement levels (low C3 and/or  C4 or no low C3 or C4) and race (Black vs Other). 
 
 
Functional Assessment of Chronic Illness Therapy (FACIT)-Fatigue Score   
 
FACIT-Fatigue, a patient-reported outcome (PRO) measure, was evaluated in the study  

  The FACIT-Fatigue 
score is obtained from a questionnaire about patients’ fatigue. It contains 13 items with values 
ranging from 0 to 4 (0 represents “Not at all” and 4 represents “Very much”).  Higher item 
values indicate greater severity in 11 items and the reverse is true for the other two items.  

                                                 
7 FDA-approved labeling for Benlysta 
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Subgroup Analyses 
 
The subgroup analyses compared efficacy results across different subgroups defined by 
gender, region, age, race, baseline BMI values, SELENA SLEDAI score, anti-dsDNA status, 
C3 or C4 levels, and prednisone use.  No significant treatment-by-subgroup interactions were 
observed for any of the subgroup analyses, and estimates were largely consistent across the 
subgroups. 
 
The subgroups analyses for patients of African American or African heritage are discussed in 
further detail in this memorandum because numerical differences with trends opposite to those 
of the overall study population were seen in the primary outcome measure in the IV 
belimumab program.8  Further, African-American patients with SLE have been reported to 
have more aggressive disease, often leading to worse outcomes.9  The subgroup analysis of 
patients self-reported as blacks (n=91) showed that the SC belimumab group had a higher 
response rate (45%) compared to placebo (39%) with an observed difference of 5.44%.  This 
difference was not significant, with an odds ratio comparing belimumab to placebo of 1.250 
(95% CI: 0.524, 2.981; p-value=0.6148).  Describing these results in the product labeling is 
reasonable with the caveat that the relatively small number of black subjects in this study leads 
to considerable uncertainty around the treatment comparison and makes it difficult to reach 
meaningful conclusions based on these results.  Of note, IV Benlysta was approved with a 
post-marketing commitment (PMC) to further study the safety and effectiveness of belimumab 
in African-American patients with SLE.  This study is currently ongoing.   
 

• Summary of statistical reviewer review and the clinical efficacy review with 
explanation for CDTL’s conclusions and ways that any disagreements were 
addressed 

 
The statistical and clinical review teams were in agreement regarding the interpretation of 
efficacy findings.  The proportion of patients who obtained an SRI response at Week 52 was 
found to be significantly greater for the belimumab 200 mg group (61%) compared to the 
placebo group (48%), with an odds ratio of 1.675 (95% CI: 1.245, 2.254; p=value=0.0006). 
The results from the analyses of the subcomponents of the SRI and secondary endpoints were 
generally supportive of those of the primary analysis. There was considerable missing data in 
important analyses, but tipping point sensitivity analyses largely support the key efficacy 
results in the study.  Thus, the collective evidence from the randomized, multicenter, double-
blind, placebo-controlled, 52-week study supports the efficacy of belimumab administered SC 

                                                 
8 FDA-approved Benlysta labeling 
9 Somers EC, et al., Population-based incidence and prevalence of systemic lupus erythematosus: the Michigan 
Lupus Epidemiology and Surveillance program, Arthritis Rheumatol. 2014 Feb;66(2):369-78 
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injection in adult subjects with active SLE.  These results are also supported by the results 
from the two confirmatory studies of IV belimumab that were reviewed under BLA 125370. 
 

8. Safety 
 

• Adequacy of the database, major findings/signals, special studies, foreign 
marketing experience, if any, and plans for postmarketing 

 
The safety profile of the IV belimumab dosing regimen has been characterized in patients with 
active SLE.10 On that foundation, the Applicant has provided a safety database of a total of 
556 patients with active SLE treated with the to-be-marketed formulation of 200 mg via SC 
injection once weekly in study BEL112232, with approximately 322 treated for at least one 
year.  In this context, this was considered an adequate safety database to provide a reasonable 
assessment of safety of SC belimumab for this unmet medical need population.  
 
The major risk of belimumab is serious infections, consistent with its immunosuppressive 
effect.  Additional warnings include a potential risk of mortality, hypersensitivity reactions, 
and depression and suicidal ideations.  These potential serious toxicities were prospectively 
monitored and captured in the SC belimumab program.  Overall, the data remain consistent 
with safety data previously submitted for IV belimumab, and no new safety signals have been 
identified, except for injection site reactions, which is not unexpected given the SC route of 
administration.  The data in this submission do not warrant a risk evaluation and mitigation 
and strategy (REMS). 
 

• General discussion of deaths, SAEs, discontinuations due to AEs, general AEs, 
and results of laboratory tests  

 
Table 6 below summarizes adverse events (AEs) that were reported in the SC belimumab 
controlled study BEL112232 by treatment group.  The proportions of patients in the listed 
categories were generally similar between treatment groups.  
 

                                                 
10 FDA-approved Benlysta labeling 
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Table 7. Exposure-Adjusted Incidence of Death During the Controlled Period of Study BEL112232 (up to 
Week 52) 
 
 Placebo 

N=280) 
(Subject-Years=249) 

SC Belimumab 
200 mg 
N=556 

(Subject-Years=512) 

Rate Ratio 
(95% Confidence 

Ratio)a 

Number of Deaths 2 3  
Death Rate/100 Subject Years 0.8 0.6 0.73 (0.12, 4.36) 
Source: Adapted from Dr. Neuner’s clinical review, Table 47 
aRatio of belimumab versus placebo. A value greater than 1 indicates a higher event rate for belimumab. Confidence intervals are 
from a Poisson regression 

 
Nonfatal Serious Adverse Events 
 
A summary of non-fatal serious adverse events (SAEs) is presented in Table 8. During the 52-
week controlled period of study BEL112232, a slightly higher proportion of patients in the 
placebo treatment groups reported SAEs as compared with SC belimumab group.  The 
correspondingly exposure-adjusted rates of overall SAEs were also slightly higher in placebo 
compared with SC belimumab treated patients.  However, overall there were no meaningful 
imbalances in the incidence of different types of SAEs between the two groups.  The most 
frequently reported SAEs were in the Infections and Infestations system organ class (SOC) 
which is consistent with the overall increased risk of infections in SLE.   
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Table 8. Summary of Non-fatal Serious Adverse Events During the Controlled Period of Study BEL112232 
(up to Week 52) 
 

MedDRA 
System Organ Class (SOC)/Preferred Term (PT) 

Placebo 
 

N=280 

SC Belimumab 
200 mg 
N=556 

Any Treatment Emergent Serous Adverse Event  74 (16%) 60 (11%) 
Exposure-Adjusted Incidence Rate for Any SAE per 100 Subject-Years 29.8 21.1 

Infections and Infestations 15 (5%) 23 (4%) 
Renal and Urinary Disorders 7 (3%) 8 (1%) 
Nervous System Disorders 6 (2%) 8 (1%) 
Gastrointestinal Disorders 3 (1%) 8 (1%) 
Musculoskeletal and Connective Tissue Disorders 3 (1%) 6 (1%) 
Blood and Lymphatic System Disorders 5 (2%) 3 (1%) 
General Disorders and Administration Site Conditions 1 (0%) 7 (1%) 
Cardiac Disorders 3 (1%) 4 (1%) 
Respiratory, Thoracic and Mediastinal Disorders 2 (1%) 5 (1%) 
Vascular Disorders 3 (1%) 4 (1%) 
Skin and Subcutaneous Tissue Disorders 2 (1%) 4 (1%) 
Neoplasms Benign, Malignant, and Unspecified 2 (1%) 3 (1%) 
Reproductive System and Breast Disorders 3 (1.1%) 2 (0.4%) 
Investigations 3 (1.1%) 1 (0.2%) 
Eye Disorders 1 (0.4%) 1 (0.2%) 
Metabolism and Nutrition Disorders 0 2 (0.4%) 
Pregnancy, Puerperium and Perinatal Conditions 0 2 (0.4%) 
Ear and Labyrinth Disorders 1 (0.4%) 0 
Hepatobiliary Disorders 1 (0.4%) 0 
Immune System Disorders 0 1 (0.2%) 
Injury, Poisoning and Procedural Complications  1 (0.4%) 0 
Psychiatric Disorders/Suicidal Ideation 0 1 (0.2%) 

Source: Adapted from Dr. Neuner’s clinical review, Table 48 

 
Discontinuations Due to Adverse Events 
 
As indicated in Table 6, in the section on Patient Disposition above, a slightly higher 
proportion of patients (9%) in the placebo group, as compared with SC belimumab (7%), 
discontinued from the controlled period of study BEL112232.  The numbers of 
discontinuations in each of the SOC categories were small but generally similar between the 
two treatment groups. 
 
Adverse Events of Special Interest 
 
Serious Infections, Including Opportunistic Infections 
 
Belimumab has a warning for serious infections.  Consistent with this warning, in study 
BEL112232 serious infections were the most common SOC reported.  However, there were no 
meaningful differences in the proportions of patients with serious infections or in the exposure 
adjusted incidence of serious infections between the SC belimumab group and placebo (6.1 
versus 6.8 per 100 subject-years, respectively, with a rate ratio: 0.89; 95% CI [0.49, 1.60]).  
The types of serious infections are similar to those observed in the safety database reviewed in 
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support of IV belimumab and are those expected for the study population.  There were single 
events of tuberculosis and opportunistic infections in both treatment arms.  A slightly higher 
proportion of patients on placebo (4.6%) developed Herpes zoster infections compared with 
SC belimumab (3.2%).   
 
Injection Site Reactions 
 
The occurrence of injection site reactions was prespecified as an adverse event of special 
interest.  A higher proportion of SC belimumab-treated subjects (6.1%, 12.5 events per 100 
patient-years) experienced a variety of injection site reactions as compared to the placebo 
group (2.5%, 4.8 events per 100 patient-years).  These were all mild to moderate in nature 
since no serious injection site reactions were reported in this study. No difference was noted in 
the occurrence of injection site reactions with belimumab SC based on the location of the 
injection.  
 
Hypersensitivity Reactions Including Anaphylaxis 
 
Hypersensitivity reactions including anaphylaxis were also designated as adverse events of 
interest since the current USPI for belimumab IV contains Warnings and Precaution 
statements regarding these types of events.  The Applicant employed various search terms 
including a MedDRA customized MedDRA query (CMQ) involving broad, narrow and 
algorithmic searches for “anaphylactic reactions” as well as the NIAID/FAAN (Sampson) 
criteria.12 There were no cases of anaphylaxis by Sampson criteria.  There was a higher 
proportion of patients on placebo (8.9%) who developed hypersensitivity as captured by the 
broad MedDRA CMQ, compared with SC belimumab-treated patients (6.8%).  
 
Neuropsychiatric Adverse Events, Including Suicide 
 
Belimumab has a warning for depression and suicidality based on the clinical safety data from 
the IV belimumab program.  Although the protocol for study BEL112232 excluded subjects 
with evidence of serious suicide risk and/or any suicidal ideation on the Columbia Suicide 
Severity Rating Scale (C-SSRS) and required suicidality assessments at each study visit, there 
were subjects in both treatment groups who experienced depression and suicide/self-injury 
over the course of the study.  Overall, a smaller proportion of patients experienced depression 
on SC belimumab compared with placebo (Table 9).  However, there were two cases of 
suicidal ideations in SC belimumab group but none in placebo group, consistent with the 
belimumab warning for suicidal ideations.   
 

                                                 
12 Sampson HA, Munoz-Furlong A, Campbell RL, Adkinson NF, et al, J Allergy Clin Immunol, 2006; 
117(2):391-397. 
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Table 9. Depression/Suicide/Self-Injury Adverse Events of Special Interest by Category During the 
Controlled Period of Study BEL112232 (up to Week 52) 
 

 Placebo 
 

N=280 

SC Belimumab 
200 mg 
N=556 

Depression/Suicide/Self-Injury 
  Depression 
    Serious 
  Suicide/Self-Injury 
     Serious 

10 (3.6%) 
10 (3.6%) 

0 
0 
0 

17 (3.1%) 
15 (2.7%) 

0 
2 (0.4%) 
1 (0.2%) 

Source: Adapted from Dr. Neuner’s clinical review, Table 57 

 
Malignancy 
 
Malignancy was a prospectively monitored and captured adverse event of special interest as 
there is a hypothetical concern that the immunosuppressive properties of belimumab could 
increase the risk of malignancy, as reflected in the belimumab warnings section.  There were a 
total of 3 confirmed malignancies reported during the double-blind portion of study 
BEL112232, one case of breast cancer in placebo, and one case of endometrial cancer and one 
intraductal proliferative breast lesion, both in SC belimumab group.  Given the small numbers 
of cases no definitive conclusions can be made about any association with belimumab.  
However, the types of the observed malignancies are those expected for the study population.  
No additional malignancies were reported in the 120-day safety follow-up.  
 

Common Adverse Events 
 
Most subjects (>81%) experienced a treatment-emergent adverse event during the controlled 
portion of study BEL112232.  The proportions of subjects who had a treatment emergent 
adverse event were comparable for the two treatment groups (data not shown). Infections and 
Infestations, Gastrointestinal Disorders, Musculoskeletal and Connective Tissue Disorders, 
Nervous System and Skin and Subcutaneous Tissue Disorders were the most common adverse 
events observed. Overall, the types and incidences of common adverse events were consistent 
with what would be expected for patients with active SLE who had been exposed to 
immunosuppressive therapies. 
 

Laboratory Findings 
 
Belimumab is a B lymphocyte modulator.  Thus, routine hematology and immunoglobulin 
parameters were prospectively monitored in the SC belimumab program. The mean 
hematology parameter values were generally similar across the two treatment groups and no 
clinically relevant mean changes from baseline were noted in any of the hematological 
parameters on comparison of the treatment groups (data not shown).   
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Shifts in IgM levels from normal/high to low were highest in the belimumab SC group which 
is not unexpected since this immunoglobulin has the ability to change most acutely.  Also, the 
proportion of subjects with IgM levels less than the lower limit of normal increased from 13% 
to 33% by the end of this study.  However, a corresponding increase in infections or serious 
infections in the SC belimumab treatment group was not observed with these changes in 
immunoglobulins. 
 
Table 10. Immunoglobulin Reference Range Shifts from Baseline to Week 52 During the Controlled 
Portion of Study BEL112232 
 

Immunoglobulins Placebo 
 

N=280 

SC Belimumab 
200 mg 
N=556 

IgA 
Shift from Normal/High to Low 
Shift from Normal/Low to High 

 
0 

1 (0.5%) 

 
5 (0.9%) 
1 (0.2%) 

IgG 
Shift from Normal/High to Low 
Shift from Normal/Low to High 

 
4 (1.4%) 
1 (0.5%) 

 
6 (1.1%) 
4 (0.7%) 

IgM 
Shift from Normal/High to Low 
Shift from Normal/Low to High 

 
7 (2.5%) 
2 (0.7%) 

 
95 (17%) 

0 
Source: Dr. Neuner’s clinical review, Table 72 

 
No consistent effects of SC belimumab were observed on electrolytes or serum chemistries, 
including liver tests (data not shown). 
 
Overall, the laboratory data in this submission are consistent with the previously described 
effects of IV belimumab. 
 

• Immunogenicity 
 
The incidence of anti-drug-antibodies (ADAs) in the SC belimumab program was low, 
consistent with the low immunogenicity observed in the IV belimumab program (Table 11).  
Given the low immunogenicity rates, no conclusions can be made about the clinical relevance 
of these ADAs. 
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formulation of belimumab (BLA 125370).  Of note, the IV formulation of belimumab was 
discussed at a meeting of the Arthritis Advisory Committee on November 16, 2010.14   
 

10. Pediatrics 
 

• Peds exclusivity board review - PPSR/WR—not applicable. 
• PeRC Review Outcome-PMCs, deferrals, waivers, pediatric plan, peds assessment: 

Under the Pediatric Research Equity Act (PREA), all applications for new active ingredients, 
new indications, new dosage forms, new dosing regimens, or new routes of administration are 
required to contain a pediatric assessment to support dosing, safety, and effectiveness of the 
product for the claimed indication unless this requirement is waived, deferred, or inapplicable.  
Thus, if belimumab SC is approved for the SLE indication, this approval would trigger PREA.  
To address the PREA requirements, the Applicant has submitted the following pediatric 
assessment consistent with the agreed upon initial pediatric study plan (iPSP):   

• A request for a partial waiver of the requirement to conduct pediatric studies in 
children under 5 years of age with the justification that studies are highly impracticable 
due to the rarity of the condition in this pediatric age group.   

• A request for a deferral for studies in pediatric lupus patients 5 to 18 years of age until 
data becomes available from the ongoing pediatric SLE study evaluating weight-based 
dosing with the IV formulation of belimumab in order to ensure that the SC 
formulation’s risk/benefit profile warrants further evaluation in the pediatric 
population.  The IV formulation was approved in 2011 and has PREA requirements 
established which are due in 2018.  The SC belimumab pediatric study will rely on the 
PK bridging to the safety and efficacy data with the IV belimumab dosing regimen.  

 
The SC belimumab pediatric program was discussed at the Pediatric Review Committee 
(PeRC) meeting on June 07, 2017.  The PeRC agreed with Division’s recommendation to 
grant the waiver of pediatric studies in patients less than 5 years of age and deferral of 
pediatric studies in patients 5 to 18 years as stated in the Agreed iPSP.  PeRC further 
recommended that a single PMR be established and conducted in all ranges without the need 
for staggered enrollment in order to expedite the program.  Given the experience with highly 
challenging recruitment in the IV belimumab program, the Applicant proposed to keep the 
originally proposed, and more realistic milestones, as detailed in the section on 
Recommendation for other Postmarketing Requirements and Commitments.  This is 
reasonable and acceptable.  

• Consults—not applicable. 
 

11. Other Relevant Regulatory Issues  
 

• Application Integrity Policy (AIP)—Not applicable. 
                                                 
14https://www fda.gov/downloads/AdvisoryCommittees/CommitteesMeetingMaterials/Drugs/ArthritisAdvisoryC
ommittee/UCM241198.pdf  
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• Carton and immediate container labels (if problems are noted)—No issues. 
• Patient labeling/Medication guide (if considered or required)—No issues. 

 

13. Recommendations/Risk Benefit Assessment  
 

• Recommended Regulatory Action  
 
We recommend approval for the indication of “treatment of adult patients with active, 
autoantibody-positive, systemic lupus erythematosus who are receiving standard therapy,” 
with the agreed upon revisions to the proposed label.  
 

• Risk Benefit Assessment 
 
The risk:benefit profile of IV belimumab has been favorable in patients with active SLE.  The 
risks of SC belimumab in the same patient population appear to be qualitatively similar as 
those seen in the IV belimumab program (BLA 125370).  The primary serious risk with 
belimumab is an increased risk of infections, hypersensitivity reactions including anaphylaxis, 
and infusion and injection site reactions, with the possibility of an increase rate of death and 
depression/suicidality.  Although the risks of belimumab are not minimal, these are 
outweighed by the apparent benefits, which include higher clinical responses as measured by 
the SLE responder index and lower probability of experiencing severe SLE disease flare in 
patients with active SLE. 
 

• Recommendation for Postmarketing Risk Evaluation and Management 
Strategies 

 
Belimumab is a biologic immunosuppressive with an increased risk of infections, 
hypersensitivity reactions including anaphylaxis, and infusion reactions, with the possibility of 
an increase rate of death and depression/suicidality, as well.  Therefore, the IV belimumab is 
currently approved with a Medication Guide.  The review of this BLA has not identified new 
serious safety concerns with SC belimumab for use in the same patient population. Thus, a 
Risk Evaluation and Mitigation Strategy (REMS) is not warranted for this application. 
 

• Recommendation for other Postmarketing Requirements and Commitments 
 

Clinical Postmarketing Requirement under PREA: 
 

1. Conduct a PK/safety study of subcutaneous (SC) belimumab in patients with active 
systemic lupus erythematosus (SLE) ages 5 to <18 years of age. 

 
Final Protocol Submission:  04/2019 
Study/Trial Completion:  07/2022 
Final Report Submission:  03/2023 
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Clinical Postmarketing Commitments  
 
We concur with the post-marketing commitments recommended by the product quality review 
team, as listed below: 
 

1. Establish a maximum hold time for the  process and 
provide bioburden and endotoxin data supporting the maximum hold time from the 
first three batches of the 2017 manufacturing campaign. 

 
Final Report Submission:   03/2018 

 
2. Conduct a  test method qualification study using one additional lot of 

belimumab drug substance. 
 

Final Report Submission:   08/2018 
 

3. Conduct the  qualification study using two 
additional lots of belimumab drug substance. 

 
Final Report Submission:   08/2018 

 
4. Conduct a low endotoxin recovery study for the belimumab drug product using spiked 

LAL Reagent Water (LRW) as a control for at least two time points other than the 
initial spike (e.g., 24 hours and 48 hours). 

 
Final Report Submission:   03/2018 

 
5. Re-evaluate belimumab drug product lot release acceptance criteria for osmolality, 

potency and protein concentration assays after 30 lots have been manufactured using 
the commercial manufacturing process and tested using the commercial specification 
methods. Submit the corresponding data, the analytical and statistical plan used to 
evaluate the specifications, and any proposed changes to the specifications. 

 
Final Report Submission:   03/2020 

 
Of note, IV belimumab BLA 125370 was approved with the several PMR and PMC studies, 
currently ongoing.  
 

• Recommended Comments to Applicant 
 

None. 
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