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Outline 

• Background on pediatric SLE workshop

– Success of extrapolation of efficacy in pJIA & JPsA

• Drug development in pediatric SLE

– Previous programs have required efficacy studies

– Belimumab experience

• Randomized, placebo-controlled, parallel group study

• Bayesian analysis

• Goal of this workshop
www.fda.gov
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JIA Workshop, October 2019

www.fda.gov

“Accelerating Drug Development for Polyarticular Juvenile 
Idiopathic Arthritis (pJIA)”

• Collaborative workshop hosted by the University of Maryland Center of 
Excellence in Regulatory Science and Innovation (M-CERSI) and the FDA

• Goals and objectives:

– To address current barriers to expeditious pJIA drug development and steps 
to overcome them

– Specific topics included trial design considerations, dose selection, modeling 
and simulation, extrapolation, and level of evidence required to establish 
safety and effectiveness in pediatric patients with pJIA

https://cersi.umd.edu/accelerating-drug-development-polyarticular-juvenile-idiopathic-arthritis-pjia 
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Efficacy Extrapolation in pJIA & JPsA

www.fda.gov

• 4 products in pJIA approved using an extrapolation approach
– Sarilumab (2024), certolizumab pegol (2024), upadacitinib (2024), IV golimumab 

(2020)

• 11 products in JPsA approved using an extrapolation approach

– Risankizumab (2026), apremilast & apremilast XR (2025), guselkumab (2025), 
tofacitinib (2025), upadacitinib (2024), etanercept (2023), abatacept (2023), 
secukinumab (2022), ustekinumab (2022), IV golimumab (2020) 
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Pediatric Drug Development

• Pediatric Research Equity Act (PREA) is mandatory
– Requires companies to assess the safety and effectiveness of certain new 

drugs or biologics in children

• To initiate pediatric studies, evidence is needed to support a prospect 
of direct benefit to justify the risks of exposing children
– Usually during adult development; ideally along with phase 3 in adults
– Assumes some degree of extrapolation

• Efficacy and benefit-risk of a new product are generally established 
first in adults 
– This generates prior knowledge to support the consideration of extrapolation to 

pediatric patients 
www.fda.gov 21 CFR 50 Subpart D
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Belimumab Experience

• Mechanism of action: B-lymphocyte stimulator (BLyS)-specific inhibitor
• Previously approved indications

o Active SLE in adults in 2011 (IV) and 2017 (SC) 
o Active LN in adults (IV, SC) in 2020
o Active SLE in patients ≥5 years receiving standard therapy in 2019 (IV) and in 2024 (SC*)
o Active LN in patients ≥5 years receiving standard therapy in 2022 (IV) and in 2025 (SC*)

• Dosage for pediatric patients
• ≥ 40kg: use adult dosing for autoinjector (AI)
• 15 to < 40kg:

o SLE: 200mg every 2 weeks
o LN: 200mg once weekly for 4 doses, 
    then 200mg every 2 weeks

www.fda.gov *SC formulation in pediatrics is autoinjector (AI) only
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Belimumab Clinical Trials

www.fda.gov

Study Design
Objectives

Study Population Dosing Regimens Key 
Endpoints

BEL114055
(C1109)
52-week

MC, R, DB, PC PK, 
safety and efficacy

93 pSLE subjects  5 to 17 yo  
(SELENA/SLEDAI score >6)

• Belimumab 10 mg/kg
• Placebo

SRI-4 at Week 52

BEL110751 
(1056)
76-week

P3, MC, R, DB, PC 
efficacy and safety

819 adults with active SLE 
(SELENA/SLEDAI score >6)

• Belimumab 10 mg/kg
• Belimumab 1 mg/kg
• Placebo

SRI-4 at Week 52

BEL110752
(1057)
52-week

P3, MC, R, DB, PC  
efficacy and safety

865 adults with active SLE 
(SELENA/SLEDAI score >6)

• Belimumab 10 mg/kg
• Belimumab 1 mg/kg
• Placebo

SRI-4 at Week 52
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Belimumab IV for Pediatric LN: 
PK-based Extrapolation of Efficacy

• Approval based on extrapolation of efficacy from belimumab IV in adults and further 
supported by efficacy from belimumab IV in children with SLE

• Safety leveraged from belimumab IV in children with SLE

SLE in children
Belimumab IV

LN in adults
Belimumab IV/SC 

Similar PK

• Disease Similarity
• Expected Similar PK

Safety and 
Immunogenicity

Similar PK

Efficacy

SLE in adults
Belimumab IV & SC

LN in children
Belimumab IV
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Pediatric SLE & LN Development

• Anifrolumab (approved SLE in 2021)
– BLOSSOM: Randomized, double-blind, placebo-controlled study of IV anifrolumab to 

treat SLE in participants 5 to < 18 years old (NCT05835310)

• Voclosporin (approved LN in 2021)
– VOCAL: Double-blind, placebo-controlled, dose escalation study of voclosporin in 

addition to standard therapy in patients 12 to 17 years old with active LN 
(NCT05288855)

– Renal response at Week 24

• Obinutuzumab (approved LN in 2025)
– POSTERITY: Phase 2, randomized, double-blind, placebo-controlled study in patients 

with biopsy-confirmed proliferative (class III/IV) LN ages 12 to < 18 years old (n=30) 

– OL safety and PK in participants ages 5 to < 12 years old with LN (NCT05039619)

www.fda.gov Information available at www.clinicaltrials.gov
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Extrapolation of Efficacy
Disease/response “similarity” is a continuum

Significant overlap; no known 
significant differences 

between adult and pediatric 
condition

Large degree of overlap with 
some differences between 

adult and pediatric condition

Some degree of overlap with 
significant differences 

between adult and pediatric 
condition

No overlap between adult and 
pediatric condition 

Different Dissimilar Similar Same

Increasing relevance of adult information to pediatric population with increasing 
confidence in similarity between adult and pediatric condition

Exposure 
matching

Pediatric RCT(s)
Bridging biomarker, Bayesian 
borrowing, etc.

2019 CERSI Workshop: Accelerating Drug Development for Polyarticular Juvenile Idiopathic Arthritis (pJIA) - 10/02/2019 - 10/02/2019 | FDA
Schanberg LE, Mulugata L, Akinlade B, et al. Arthritis Rheum. 2023; 75(10): 1856-1866. 

https://www.fda.gov/news-events/fda-meetings-conferences-and-workshops/accelerating-drug-development-polyarticular-juvenile-idiopathic-arthritis-pjia-10022019-10022019
https://www.fda.gov/news-events/fda-meetings-conferences-and-workshops/accelerating-drug-development-polyarticular-juvenile-idiopathic-arthritis-pjia-10022019-10022019
https://www.fda.gov/news-events/fda-meetings-conferences-and-workshops/accelerating-drug-development-polyarticular-juvenile-idiopathic-arthritis-pjia-10022019-10022019
https://www.fda.gov/news-events/fda-meetings-conferences-and-workshops/accelerating-drug-development-polyarticular-juvenile-idiopathic-arthritis-pjia-10022019-10022019
https://www.fda.gov/news-events/fda-meetings-conferences-and-workshops/accelerating-drug-development-polyarticular-juvenile-idiopathic-arthritis-pjia-10022019-10022019
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Goals for the pSLE Workshop

• How can we best advance drug development in pediatric SLE and 
best serve pediatric SLE patients?

• Can we address the uncertainties regarding the differences in the 
adult and pediatric SLE populations?

• If we do need additional efficacy data in pediatric SLE, what is the 
best path to achieve that?

www.fda.gov
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Back-Up Slides
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Belimumab USPI Highlights



21

Belimumab SC for Pediatric LN: 
PK-based Extrapolation of Efficacy

• Approval based on extrapolation of efficacy from belimumab SC in adults and further 
supported by efficacy from belimumab IV in children with SLE

• Safety leveraged from belimumab IV and SC in children with SLE

SLE in children
Belimumab IV & SC

LN in adults
Belimumab IV/SC 

Similar PK

• Disease Similarity
• Expected Similar PK

Safety and 
Immunogenicity

Similar PK

Efficacy

SLE in adults
Belimumab IV & SC

LN in children
Belimumab SC
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Belimumab Clinical Trials

www.fda.gov

Study Design
Objectives

Study Population Dosing Regimens Key 
Endpoints

BEL114055
(C1109)
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MC, R, DB, PC PK, 
safety and efficacy

93 pSLE subjects  5 to 17 yo  
(SELENA/SLEDAI score >6)

• Belimumab 10 mg/kg
• Placebo

SRI-4 at Week 52

BEL110751 
(1056)
76-week

P3, MC, R, DB, PC 
efficacy and safety

819 adults with active SLE 
(SELENA/SLEDAI score >6)

• Belimumab 10 mg/kg
• Belimumab 1 mg/kg
• Placebo

SRI-4 at Week 52

BEL110752
(1057)
52-week

P3, MC, R, DB, PC  
efficacy and safety
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SRI-4 at Week 52
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Voclosporin Clinical Trials

www.fda.gov

Study Design
Objectives

Study Population Dosing Regimens Key 
Endpoints

NCT03021499 
(Study 1)
52-week

MC, R, DB, PC 
safety and efficacy

357 SLE subjects with 
Class III/IV LN
SOC: MMF + steroid taper

• Voclosporin 23.7 mg BID
• Placebo

CRR at Week 52
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Voclosporin Results

www.fda.gov

Study Design
Objectives

Study Population Dosing Regimens Key 
Endpoints

NCT03021499 
(Study 1)
52-week

MC, R, DB, PC 
safety and efficacy

357 SLE subjects with 
Class III/IV LN
SOC: MMF + steroid taper

• Voclosporin 23.7 mg BID
• Placebo

CRR at Week 52
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Anifrolumab Clinical Trials

www.fda.gov

Study Design
Objectives

Study Population Dosing Regimens Key Endpoints

NCT01438489
(Trial 1)
52-week

MC, R, DB, PC 
safety and efficacy

305 adults with active SLE  
(SLEDAI-2K score >6)
SOC + steroid taper

• anifrolumab 300 mg
• anifrolumab 1000 mg
• Placebo

SRI-4 & steroid 
reduction at Week 
24

NCT02446912
(Trial 2)
52-week

MC, R, DB, PC 
efficacy and safety

457 adults with active SLE 
(SLEDAI-2K score >6)

• anifrolumab 150 mg
• anifrolumab 300 mg
• Placebo

SRI-4 at Week 52
Steroid reduction
cSLE activity
Flare rate

NCT02446899
(Trial 3)
52-week

MC, R, DB, PC  
efficacy and safety

362 adults with active SLE 
(SLEDAI-2K score >6)

• anifrolumab 300 mg
• Placebo

BICLA at Week 52
Steroid reduction
cSLE activity
Flare rate
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Anifrolumab Results

www.fda.gov
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Obinutuzumab Clinical Trials

www.fda.gov

Study Design
Objectives

Study Population Dosing Regimens Key Endpoints

REGENCY
NCT04221477
76-week

MC, R, DB, PC
safety and efficacy

271 SLE subjects with Class 
III/IV LN (+/- Class V)
Methylpred within 6 months

• obinutuzumab 1000 mg + 
MMF + steroid

• Placebo + MMF + steroid

CRR at Week 76
Steroid reduction
Proteinuric response
Renal events
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Obinutuzumab Results

www.fda.gov
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GOAL of PREA and BPCA

• To achieve new pediatric labeling to support appropriate use of 
drugs and biologics to treat pediatric patients 

PREA and BPCA have led to inclusion of pediatric-specific labeling in over 1000 products
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30

2019 EULAR Recommendations

Hahn BH, et al. Arthritis Care Res. 2012;64:797-808.
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2019 EULAR Recommendations: SLE/LN

• Goal of treatment
– General SLE

• Complete remission: absence of clinical activity without GC and IS drugs
• Low disease activity

– SLEDAI ≤ 3 on antimalarials OR
– SLEDAI ≤ 4, PGA ≤ 1 with GC ≤ 7.5mg prednisone and well-tolerated IS

– Lupus Nephritis (LN)
• Partial remission

– ≥ 50% reduction in proteinuria to subnephrotic levels
– SCr within 10% of baseline

• Complete remission (longer treatment duration of 12-24 months)
– Proteinuria <500mg per 24 hours
– SCr within 10% of baseline

• Reduction of proteinuria is more important than residual hematuria
– ≤ 1 gram/day at 6 months
– ≤ 0.8 gram/day at 12 months
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CRR for voclosproin

• UPCR of ≤ 0.5 mg/mg, AND

• eGFR ≥ 60 mL/min/1.73 m^2 or no confirmed decrease from 
baseline in eGFR of > 20% or no treatment-related or disease-
related eGFR associated event at assessment

• Cannot have received > 10 mg prednisone for ≥ 3 consecutive 
days or ≥ 7 days total Weeks 44 to 52
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CRR for obinutuzumab

• UPCR of < 0.5 mg/mg, AND

• eGFR ≥ 85% of baseline
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SRI-4 Composite Responder Index 

• 3 components
– Improvement in SLEDAI of at least 4 points from baseline

– No worsening in PGA (<10% increase from baseline)

– No worsening in BILAG (no new BILAG A or more than 1 new BILAG B)

• Well-validated in multiple prospective, PC trials with belimumab and 
sizable phase 2b study with anifrolumab

• Correlate with clinical, laboratory, and health-related quality-of-life 
measures in SLE

www.fda.gov
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SLEDAI-2K
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BILAG
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Belimumab for SLE

• IV Program
– Trial 1 (52 wks)

• Baseline disease activity
– SELENA-SLEDAI ≥ 4 at baseline

– History of autoantibodies (ANA and/or 
anti-dsDNA)

• Endpoints
– % change in SELENA-SLEDAI score at Wk 

24

– Time to first flare over 52 weeks

– Trial 2 (72 wks) and 3 (52 wks) 
• Baseline disease activity

– SELENA-SLEDAI ≥ 6 at baseline

– Positive autoantibody at screening

• Endpoint: SRI-4 response at Week 52

• SC Program (1 trial)
– Baseline disease activity

• SELENA-SLEDAI ≥ 8 at baseline

• Positive autoantibody at screening

– Endpoint
• Primary: SRI-4 response at Wk 52

• Secondary
– Time to first severe flare (measured by 

modified SELENA-SLEDAI SLE Flare 
Index)

– Proportion of patients receiving 
prednisone >7.5mg/day at baseline 
with average dose reduction by ≥ 25% 
to ≤ 7.5 mg/day during Wk 40 to 52

www.fda.gov
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