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1 Executive Summary 

Product Introduction 

Genentech submitted supplement 031 to BLA 125276 for subcutaneous tocilizumab (TCZ) for 
the treatment of systemic juvenile idiopathic arthritis (sJIA) in patients .  
TCZ is a recombinant humanized anti-human interleu in 6 receptor (IL-6R) monoclonal antibody 
of the immunoglobulin IgG1 subtype with a typical 2L2 polypeptide structure.  Each light chain 
and heavy chain consists of 214 and 448 amino acids, respectively, and the four polypeptide 
chains are lin ed intra- and inter-molecularly by disulfide bonds.  TCZ binds to both soluble and 
membrane-bound IL-6 receptors (sIL-6R and mIL-6R) and competitively inhibits IL-6-mediated 
signaling through these receptors.  IL-6 is a pleitropic pro-inflammatory cyto ine produced by a 
variety of cell types including T and B lymphocytes, monocytes, and fibroblasts. 
 
TCZ is available in intravenous (IV) and subcutaneous (SC) presentations.  IV TCZ is supplied in 
single-use vials containing 80 mg/4 mL, 200 mg/10 mL, and 400 mg/20 mL of TCZ in an aqueous 
solution of disodium phosphate dodecahydrate and sodium dihydrogen phosphate dehydrate, 
polysorbate 80, and sucrose.  SC TCZ is supplied in a 1.0 mL single-use prefilled syringe with a 
needle safety device that delivers 0.9 mL (162 mg) of TCZ in a histidine buffered solution of TCZ 
(180 mg/mL), polysorbate 80, L-histidine and L-histidine monohydrochloride, L-arginine and L-
arginine hydrochloride, L-methionine, and water for injection. 
 
TCZ was first approved in its IV formulation for the treatment of moderate to severely active 
rheumatoid arthritis (RA) on January 8, 2010.  Since that time, IV TCZ has been approved for sJIA 
patients 2 years of age and older, polyarticular juvenile idiopathic arthritis (pJIA) patients 2 
years of age and older, and cyto ine release syndrome (CRS) patients 2 years of age and older.  
SC TCZ is approved for moderate to severely active RA, giant cell arteritis (GCA), and pJIA 
patients 2 years of age and older. 

Conclusions on the Substantial Evidence of Effectiveness 

The basis for a regulatory action on this supplemental BLA is comparable exposure and 
extrapolation of established efficacy and safety of IV TCZ in patients with sJIA 2 years of age and 
older from Study WA18221 (the pivotal study supporting the approval of IV TCZ in this patient 
population, reviewed under BLA 125276).  The study supporting this supplemental BLA, 
WA28118, was a phase 1b, 52-wee , open-label, multicenter, PK/PD, and safety study in 51 
pediatric patients with sJIA, aged 1 to 17 years-old to identify the SC dose regimen(s) with 
comparable PK/PD and safety profiles to the IV regimens established in study WA18221.  
Subjects were allowed treatment with disease-modifying anti-rheumatic drugs (DMARDs), 
NSAIDs, and oral corticosteroids during the study at the discretion of the investigator.  Other 
immunosuppressants (e.g., cyclosporine, cyclophosphamide, and biologic DMARDs [TNF  
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inhibitors and abatacept]) were not permitted.  Initial dosing regimen was 162mg SC every 
wee  (QW) for subjects weighing 30 g, and 162mg SC every 10 days (Q10D) for subjects 
weighing <30 g.  Following a pre-specified interim analysis, the dosing regimen for subjects 
weighing <30 g was changed from Q10D to every 2 wee s (Q2W)  the QW dosing regimen for 
subjects weighing 30 g remained unchanged.  The protocol allowed for adjustment of the TCZ 
dosing interval if there were any changes in the body weight (BW) after Wee  14. 
 
The PK parameters observed in sJIA patients treated with SC TCZ in Study WA28118 were within 
the range of exposures seen in sJIA patients treated with IV TCZ in WA18221.  Specifically, Study 
WA28118 met its primary PK endpoint with steady state Cmin in each body weight group 
comparable to the Cmin achieved in the corresponding body weight group upon IV 
administration in study WA18221.  As noted in the Clinical Pharmacology review, the median 
AUCs were approximately 30% lower with the SC TCZ compared to the IV TCZ program in sJIA.  

owever, the applicant provided adequate justification, based on the exposure-response 
analyses from the IV TCZ program in sJIA, that this PK parameter was not relevant for the PK 
bridging strategy.  The steady state AUCs following SC regimens were within the range of the IV 
regimens in sJIA patients.  Further, differences in AUC are not clinically relevant given the flat 
exposure-efficacy relationship in the IV TCZ program in sJIA patients (study WA18221).  Thus, 
the Clinical Pharmacology review team concluded that the 30% lower AUC is unli ely to result in 
compromised efficacy following SC administration compared to IV regimens.  Exploratory 
efficacy assessments in WA28118 were consistent with improvement with treatment with SC 
TCZ.   Based on the information in this supplement, the clinical pharmacology review team 
concluded, and I agree, that the PK/PD observations from study WA28118 in SJIA patients 1 - 17 
years of age indicate that the objectives of bridging the proposed TCZ SC regimens to the 
approved TCZ IV regimens were achieved. 

Benefit-Risk Assessment 

The benefit-ris  profile of SC TCZ in sJIA appears to be favorable.  The efficacy and safety of SC 
TCZ in patients with sJIA 2 years of age and older is based on exposure and extrapolation of 
established efficacy and safety of IV TCZ in patients with sJIA 2 years of age and older from 
Study WA18221.  In addition, exploratory efficacy assessments in WA28118 were consistent 
with improvement with treatment with SC TCZ. Further, the subcutaneous route of 
administration offers an alternative treatment option that may be preferable for some users.  
The ris s of SC TCZ treatment in this patient population appear to be qualitatively similar as 
those seen in adults with RA treated with SC TCZ and patients with sJIA treated with IV TCZ  
with the primary serious ris  being an increased ris  of infection.  Clinicians who manage sJIA 
patients are familiar with TCZ safety profile. 
 
The proposed subcutaneous dosage for sJIA patients is as follows: 

Patients < 30 g weight - 162 mg once every two wee s 
Patients  30 g weight - 162 mg once every wee . 
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Study WA28118, supporting this supplemental application, was designed and conducted in 

eeping with the provisions of the Written Request (WR)  therefore, I recommend the Study 3 
of the WR, be considered fulfilled based on completion of WA28118. 
 
Of note, the applicant proposed labeling for SC TCZ for sJIA patients .  

owever, the benefit-ris  for sJIA patients <2 years of age has not been favorable for the TCZ IV 
dosing regimen, as determined during the review of BLA 125276/s115.  Specifically, in Study 
NP25737, supporting that supplement, there were potentially increased ris s of SAEs, 
hypersensitivity, and infections in sJIA patients <2 years of age.  Further, the data from Study 
WA28118 are very limited to inform a different benefit-ris  for the TCZ SC regiment in this age 
group. 
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2 Therapeutic Context 

Analysis of Condition 

The ILAR 2001 classification of Juvenile Idiopathic Arthritis (JIA) defines Systemic Juvenile 
Idiopathic Arthritis (sJIA) as an arthritis in  1 joint for at least 6 wee s’ duration in a child age < 
16 years with or preceded by fever of at least 2 wee s’ duration that is documented to be daily 
(“quotidian”) for at least 3 days and accompanied by  1 of the following: evanescent 
erythematous rash, generalized lymphadenopathy, hepatomegaly or splenomegaly, and 
serositis.1  It is a serious disabling form of JIA with other clinical manifestations including 
leu ocytosis, anemia, and elevations in inflammatory mar ers, ferritin, and liver enzymes.  
Approximately 4-17% of children with JIA have sJIA.2  Males and females are affected in equal 
proportions.  The disease course can be monocyclic, polycyclic with relapses and period of 
remission, or persistent.  More than half of patients have persistent disease, and these are the 
patients who are at greatest ris  for joint damage and major growth impairment.3,4 

Approximately 10% of children with sJIA will develop macrophage activation syndrome (MAS),5 
a life-threatening complication of sJIA that is characterized clinically by high fevers, 
hepatosplenomegaly, lymphadenopathy, pancytopenia, liver dysfunction, disseminated 
intravascular coagulation, and neurological symptoms.  Laboratory features include 
hypofibrinogenemia, hyperferritinemia, and hypertriglyceridemia.  A paradoxical decrease in 
erythrocyte sedimentation rate due to fibrinogen consumption can be a sign of MAS.  
Phagocytosis of hematopoietic cells by macrophages in the bone marrow may be seen.  
Reported mortality in MAS ranges from 8-22%.6,7 

              
1 Petty RE, et al. International League of Associations for Rheumatology classification of juvenile idiopathic 
arthritis: second revision, Edmonton, 2001. J Rheumatol. 2004  31: 390-392. 
2 Ravelli A and Martini A. Juvenile idiopathic arthritis. Lancet. 2007  369(9563): 767-78. 
3 Singh-Grewal D., et al. Predictors of disease course and remission in systemic juvenile idiopathic arthritis: 
significance of early clinical and laboratory features. Arthritis Rheum. 2006  54: 1595-1601. 
4 Ringold S, et al. 2013 update of the 2011 American College of Rheumatology recommendations for the treatment 
of juvenile idiopathic arthritis: recommendations for the medical therapy of children with systemic juvenile 
idiopathic arthritis and tuberculosis screening among children receiving biologic medications. Arthritis Rheum. 
2013  65: 2499-2512. 
5 Ravelli A, et al. 2016 classification criteria for macrophage activation syndrome complicating systemic juvenile 
idiopathic arthritis: a European League Against Rheumatism/American College of Rheumatology/Paediatric 
Rheumatology International Trials Organisation collaborative initiative. Arthritis Rheumatol. 2016  68: 566-576.  
6 Minoia F, et al. Clinical features, treatment, and outcome of macrophage activation syndrome complicating 
systemic juvenile idiopathic arthritis: a multinational, multicenter study of 362 patients.  Arthritis Rheumatol. 2014  
66: 3160-3169. 
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Such secondary complications (e.g., growth failure, osteoporosis, deformities, and loss of 
function) and amyloidosis are amongst medical complications of sJIA with accompanying 
adverse developmental and social consequences.  Systemic JIA greatly impacts the quality of 
life of patients and their families. 
 

Analysis of Current Treatment Options 

Intravenous tocilizumab was the first FDA-approved drug for the treatment of sJIA in 2011.  
Subsequently, cana inumab, a monoclonal antibody against IL-1, was approved for sJIA in 2013.  
Other treatments are used off-label and include the biologic therapies rilonacept and ana inra, 
both of which target the cyto ine IL-1.  Conventional disease modifying anti-rheumatic drugs 
(DMARDs), such as methotrexate and leflunomide, and corticosteroids and non-steroidal anti-
inflammatory drugs (NSAIDs) have also been used off-label for treatment of sJIA.  In the 2013 
update of the 2011 American College of Rheumatology (ACR) recommendations for treatment 
of sJIA, the initial therapy for sJIA patients with active systemic features and varying degrees of 
synovitis comprises of ana inra, glucocorticoid monotherapy, or NSAIDs.8  For continued 
disease activity, the use of cana inumab, tocilizumab, ana inra, methotrexate, or leflunomide, 
TNF  inhibitor, or glucocorticoid monotherapy is recommended based on initial treatment and 
disease activity assessment.  Table 1 includes a summary of biologic treatments for sJIA 
recommended in the consensus guidelines. 

                                                                                                                                      
7 Sawheny S, et al. Macrophage activation syndrome: a potentially fatal complication of rheumatic disorders. Arch 
Dis Child. 2001  85: 421-426. 
8 Ringold S, et al. Arthritis Rheum. 2013  65: 2499-2512. 
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3 Regulatory Background 

U.S. Regulatory Actions and Marketing History 

Tocilizumab (TCZ) is an approved therapeutic biologic product that is available and mar eted in 
the United States as an IV formulation (original BLA 125276, first approved January 2010) and 
as a SC formulation (original BLA 125472, first approved October 2013).  IV TCZ is approved for 
treatment of moderate to severely active rheumatoid arthritis (RA), systemic juvenile idiopathic 
arthritis (sJIA), polyarticular juvenile idiopathic arthritis (pJIA), and cyto ine release syndrome 
(CRS).  SC TCZ is approved for moderate to severely active RA, pJIA, and giant cell arteritis 
(GCA).  In India and Japan, IV TCZ is also approved for treatment of Castleman’s disease. 
 

Summary of Pre-submission/Submission Regulatory Activity 

As noted above, BLA 125276 was approved on January 8, 2010 for IV TCZ for the treatment of 
adults with rheumatoid arthritis.  Subsequently, BLA 125472 was approved on October 21, 2013 
for SC TCZ for the treatment of adults with RA. 
 
Intravenous TCZ was approved for sJIA with BLA 125276, Supplement 022 on April 15, 2011.  As 
part of that approval, a Post Mar eting Requirement (PMR) under the Pediatric Research Equity 
Act (PREA) was issued, as described below: 
 

A pharmacokinetic and safety study of tocilizumab (TCZ) in patients less than 2 years old 
with active systemic juvenile idiopathic arthritis (sJIA) 

 
The original timeline required final report submission in October 2014, but this was granted a 
deferral extension with final report submission in November 2017.  An open-label PK and safety 
study in patients < 2 years of age (study NP25737, N=11) was performed to fulfill this PMR.  BLA 
125276/Supplement 115 was approved on May 11, 2018, to include safety data (increased ris  
of SAEs, hypersensitivity, and infection) for patients less than 2 years of age with sJIA in the 
USPI Section 8.4.  The supplement did not support  

, as discussed in the review of BLA 125276/Supplement 115.   
 
Interactions between the applicant and regulatory authorities regarding the SC presentation for 
sJIA began in 2012.  The Committee for Medicinal Products for uman Use (C MP) first offered 
scientific advice on January 19, 2012, and the FDA’s advice followed shortly thereafter on 
February 6, 2012.  The following summarizes the ey interactions between the applicant and 
the Agency: 

The originally proposed clinical development plan for SC TCZ in sJIA included 2 studies in 
patients aged 2 to 17 years.  The first study would be a PK/PD bridging study in 24 sJIA 
patients using Q10D (BW <30 g) and QW (BW 30 g) dosing regimens for 14 wee s of 
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treatment.  This study would then be followed by a single-arm safety study of 2 years 
treatment duration in 70 sJIA patients to further evaluate safety of TCZ SC at the dosing 
regimen selected from the previous study. 
February 6, 2012, Written Response 

o In general, the Agency felt that the proposed PK/PD study was reasonable 
presuming a consistent exposure-response relationship is demonstrated with SC 
and IV in adults and children. 

o The Agency recommended enrolling more subjects into the PK/PD bridging study 
in order to do more dose-ranging.  Also, the Agency recommended converting 
the open-label safety study into a LTE for the PK/PD study. 

o The Agency noted that a Q10D regimen may be difficult for patients and 
caregivers to follow. 

o The Agency stated that, after SC TCZ is approved for adult RA, it would be 
unli ely that further human factors studies would be required for pJIA or sJIA.  

The applicant subsequently amended the clinical development plan by lowering the 
minimum patient age to 1 year, increasing the number of patients in the PK/PD bridging 
study to 48 patients, and increasing the study duration to 52 wee s of treatment with a 
prespecified interim analysis at Wee  14 in order to confirm the 2 dosing regimens 
selected using modeling and simulation.  This PK bridging study was titled study 
WA28118. 
March 26, 2015, Written Response 

o The Agency agreed the SC TCZ regimen was comparable to the approved IV TCZ 
regimen for sJIA patients weighing 30 g.  The Agency also noted that the 
proposed SC TCZ Q2W regimen (changed from the initial Q10D regimen 
following the interim analysis) was reasonable to achieve a similar Cmin range 
with that observed with the IV regimen in sJIA patients weighing < 30 g. 

o The Agency stated that the safety for SC TCZ in sJIA could be partially supported 
by the IV TCZ study in sJIA (WA18221) based on PK bridging. 

May 23, 2017, Type C Meeting Written Response 
o The Agency provided advice regarding use-related ris  assessment (URRA) and 

human factors studies for adolescent pJIA patients who are considered suitable 
(by a health care provider or parent/legal guardian) for self-injection.   

o The Agency also agreed that URRA and/or human factors data for pJIA would be 
applicable to sJIA with appropriate justification. 

In response to the May 2017 Written Response, on July 21, 2017, the applicant 
submitted updates to the URRA for self-injecting pJIA and sJIA adolescent patients. 
September 28, 2017, Written Feedbac  of URRA and Critical tas s 

o The Agency agreed that, based on the consideration of ris s associated with 
adolescent pJIA patients as users of TCZ pre-filled syringe (PFS) + needle safety 
device (NSD), no further human factors validation data were necessary. 

December 8, 2017, Pre-sBLA Preliminary Comments 
o The Agency ac nowledged the safety data from study WA28118 and from the 
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LTE study WA29231 (through the data cut date) appeared consistent with the 
nown safety profile for IV TCZ for pJIA, except for an increase in injection site 

reactions.  The Agency noted that the basis for regulatory action is the PK data, 
and the safety and exploratory efficacy data are supportive.  

o The Agency questioned whether ferritin was collected in study WA28118 as 
listed in the Pediatric Written Request (WR).  The applicant responded shortly 
thereafter that ferritin was not collected.  The effect of TCZ on ferritin was 
evaluated in the IV study (WA 18221).  Also, the applicant clarified that the 
Pediatric Written Request stated that PD endpoints “may include” (rather than 
“must include) ferritin.  Thus, the applicant concluded that study WA28118 
fulfilled Study 3 of the WR.  In response, the Agency stated that inclusion of 
ferritin and fulfillment of the WR would be a review issue. 

 
Thus, in this supplement, the applicant submitted the data from study WA28118 (JIGSAW 118), 
a phase Ib, pharmaco inetic/pharmacodynamic (PK/PD) study to confirm SC dosing regimens in 
sJIA patients and to assess the safety of SC TCZ in this same population.  All studies used to 
support this supplement are described in Section 7 of this review (Sources of Clinical Data and 
Review Strategy).  Study WA28118 is intended to fulfill Study 3 of the WR issued to offman-La 
Roche, Inc. on November 15, 2012, and subsequently amended on June 27, 2017.  The 
amendment revised the timeline for submission of the reports for the studies from May 31, 
2018, to September 30, 2020.  Under the WR, Study 3 is a “study of PK, PD, and safety of SC TCZ 
in patients with sJIA 2 to 17 years of age.  Efficacy of SC TCZ in sJIA patients 2 to 17 years old will 
be supported by the demonstrated efficacy of IV TCZ in sJIA patients 2 years of age and older 
that supported the approval of IV TCZ for this age group.”  The WR required that Study 3 enroll 
a sufficient number of patients to determine the SC dosing regimen that approximates the 
relevant PK exposure parameters of the IV sJIA dosing regimen.  The WR also specified the 
following regarding the PK, PD, and safety endpoints.  The PK endpoints must include Cmin, 
Cmax, Tmax, T1/2, and AUC  at steady state.  PD/efficacy parameters are considered 
exploratory and may include Physician Global Assessment of disease activity, Parent/patient 
Global Assessment of overall well-being, number of joints with limitation of movement, number 
of joints with active arthritis, systemic features (fever and rash), ESR, CRP, ferritin, and sIL-6R.  
Safety outcomes must include adverse events, tolerability, vital signs, and laboratory 
parameters.  Immunogenicity is also to be assessed by anti-TCZ antibodies. 
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4 Significant Issues from Other Review Disciplines Pertinent to Clinical 
Conclusions on Efficacy and Safety 

Office of Scientific Investigations (OSI) 

An OSI inspection was not deemed necessary for this supplemental BLA.  The supporting study 
(WA28118) was an open-label, PK-bridging study, and, thus, an OSI inspection was not 
conducted. 
 
The Office of Study Integrity and Surveillance (OSIS), Division of New Drug Bioequivalence 
Evaluation also waived the need for an inspection.  See details in the Clinical Pharmacology 
review in Section 6.2.2. 

Product Quality  

No new CMC information was submitted and was not required for the regulatory decision for 
this supplement.  The relevant information was previously reviewed in the original BLA 
application. 

Clinical Microbiology 

Not applicable. 

Devices and Companion Diagnostic Issues 

No device or companion diagnostic test is submitted for review in support of this supplement. 
 

5 Nonclinical Pharmacology/Toxicology 

No nonclinical pharmacology and toxicology studies were conducted or required for the 
regulatory decision for this supplement.  The relevant information was previously reviewed in 
the original BLA application. 
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6 Clinical Pharmacology 

Summary of Clinical Pharmacology Assessment  

Recommendation: 
The Office of Clinical Pharmacology has reviewed the clinical pharmacology study submitted to 
sBLA 125472/S-031 to address the PMR and PWR requirements. This sBLA is approvable from a 
clinical pharmacology perspective. In addition, the clinical pharmacology information is 
acceptable for the fulfillment of the written request. 
 

Pharmacology and Clinical Pharmacokinetics 

The ey clinical pharmacology findings for SC TCZ in SJIA in WA28118 that supports the 
extrapolation of established efficacy of IV TCZ in SJIA are summarized below: 

1. After subcutaneous dosing, steady state Cmin in study WA28118 was similar for patients 
in the two body weight groups, while steady-state Cmax was higher for patients in the 
less than 30 g group compared to the group at or above 30 g (Table 2, Figure 1).  The 
steady state Cmin in each body weight group was comparable to the Cmin achieved in 
corresponding body weight groups upon IV administration in study WA18221. 
 

2. More than 95% of SJIA patients following TCZ SC 162 mg Q2W (<30 g BW group) and 
TCZ SC 162 mg QW ( 30 g BW group) regimens achieved a steady-state Cmin at or above 
the 5th percentile of that achieved with the approved TCZ IV regimens across the 
spectrum of BWs in the SJIA population. 
 

3. In subjects weighing < 30 g, the median values of AUC2wee s, ss were 25% lower following 
162 mg SC Q2W compared to 12 mg/ g IV Q2W regimen. For SJIA patients weighting 

 30 g, the median values of AUC2wee s, ss were 29% lower following 162 mg SC QW 
compared to 8 mg/ g IV Q2W regimen. Although the median AUCs were lower 
compared to the IV regimen in SJIA, the steady state AUCs following SC regimens were 
within the range of the IV regimens in SJIA patients. Differences in AUC are not clinically 
relevant given the flatness of the exposure-efficacy relationship in the IV SJIA program 
(study WA18221)  thus 30% lower AUC is unli ely to result in compromised efficacy 
following SC administration compared to IV regimens.  
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General Dosing and Therapeutic Individualization 

General Dosing 

The recommended intravenous dosage for SJIA patients is as follows:  
Patients < 30 g weight -  12 mg per g every 2 wee s 
Patients  30 g weight - 8 mg per g every 2 wee s 
 
The proposed subcutaneous dosage for SJIA patients is as follows: 
Patients < 30 g weight -  162 mg once every two wee s 
Patients  30 g weight - 162 mg once every wee  
 

Therapeutic Individualization 

Not Applicable. 

Outstanding Issues 

None. 
 

Comprehensive Clinical Pharmacology Review 

General Pharmacology and Pharmacokinetic Characteristics 

Tocilizumab (RO4877533, TCZ) is a humanized anti-human IL-6 receptor (IL-6R) monoclonal 
antibody of the immunoglobulin (Ig) IgG1 subclass produced using recombinant DNA 
technology. The subcutaneous formulation of tocilizumab (BLA 125472) was originally approved 
on October, 2013 for treatment of moderate to severely active RA in adults with an inadequate 
response to one or more disease modifying anti-rheumatic drugs. Tocilizumab intravenous 
formulation (BLA 1125276, approved in January, 2010) is indicated for the treatment of adult 
RA, and for patients 2 years of age and older with polyarticular Juvenile Idiopathic Arthritis 
(PJIA) or systemic Juvenile Idiopathic Arthritis (sJIA). 
 
Mechanism of action 
Tocilizumab binds specifically to both soluble and membrane-bound IL-6 receptors (sIL-6R  and 
mIL-6R ), and inhibits IL-6 mediated signaling. 
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What was the dose justification used for Study WA28118? 
 
Exposure response analyses using data from a previously conducted SJIA IV study WA18221 
demonstrated relationships between TCZ Cmin at steady state and the probability of achieving 
JIA ACR30, ACR50, and ACR70 responses. TCZ Cmin level at steady state has been shown to be an 
adequate mar er of the extent and duration of saturation of IL-6R.  The effect of TCZ is 
correlated with the extent and duration of the saturation of the IL-6R.  Bridging between the IV 
and SC TCZ formulations is based on achieving similar TCZ Cmin following subcutaneous 
administration as was observed following IV administration. 
 
PK simulations were conducted with established population PK model of TCZ based on pediatric 
IV data from Study WA18221 and adult SC data from Studies WA22762 and NA25220.  Based on 
the initial PK simulation, a 162-mg QW dose in patients with SJIA weighing  30 g was 
estimated to provide a mean ± SD Cmin of 58 ±20 g/mL, which is comparable to the mean ±SD 
Cmin (58 ±23 g/mL) of all patients in the IV Study WA18221.  Therefore, this dose was selected 
for testing in patients weighing  30 g in Study WA28118.  In patients weighing < 30 g, a dose 
of 162 mg Q2W resulted in a mean ±SD Cmin of 29 ±13 g/mL, which was lower than that 
observed in Study WA18221  while a dose of 162 mg QW resulted in a mean ±SD Cmin of 
100 ±35 g/mL, which was substantially higher than that previously observed in Study 
WA18221.  In patients weighing < 30 g, a dose of 162 mg of SC TCZ Q10D was selected since 
this dose was predicted to provide a Cmin of 58 ±22 g/mL in patients weighing as low as 10 g, 
which was comparable to the Cmin observed in Study WA18221. 
 
Following review of the data from the planned interim analysis of the first 28 patients 
(8 patients < 30 g and 20 patients  30 g) who completed Wee  14 of the study, the 
recommended dosing regimen for patients with body weight < 30 g was changed from 
162 mg Q10D to 162 mg Q2W. The dosing regimen for the  30 g patients remained 
unchanged at 162 mg QW. Based on the interim results, the revised Q2W dosing regimen in 
patients < 30 g was predicted to achieve a range of Cmin closer to that observed by the 
approved IV TCZ therapy in this weight group (Study WA18221) while in the  30 g a good 
match of Cmin was already achieved.  
 
What is the composition of to-be-marketed formulation of tocilizumab? 
 
Tocilizumab SC is supplied as a sterile, colorless to slightly yellowish, preservative-free liquid 
solution in a single-use 1 mL prefilled syringe (PFS) for subcutaneous (SC) injection, delivering 
162 mg tocilizumab/0.9 mL. Table 4 lists the qualitative and quantitative composition of the 
Drug Product. 
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Cmin, ss values following SC and IV administrations were comparable for both weight 
groups.  
For SJIA patients weighing < 30 g, the median values of AUC2wee s, ss were 25% lower 
following 162 mg SC Q2W compared to 12 mg/ g IV Q2W regimen. For SJIA patients 
weighting  30 g, the mean values of AUC2wee s, ss were 29% lower following 162 mg SC 
QW compared to 8 mg/ g IV Q2W regimen. 

 

Figure 3: Mean Pre-dose Serum Tocilizumab Concentration-Time Profiles from Baseline to 
Week 52 by Treatment Group 

 
(Source: 18Jun2018 Response to Information Request, Figure, page 6) 
 
Further details are listed in the pharmacometric report in Section 12.3. 
 
Is the proposed dosing regimen appropriate based on the exposures observed in Study 
WA28118? 
 

1. After subcutaneous dosing, steady state Cmin was similar for patients in the two body 
weight groups, while steady-state Cmax was higher for patients in the less than 30 g 
group compared to the group at or above 30 g (Table 2).   
 

2. At steady state, the median Cmin achieved with TCZ SC was similar for patients in both 
BW groups, and the range of Cmin largely overlapped for both BW groups. More than 
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95% of SJIA patients following TCZ SC 162 mg Q2W (<30 g BW group) and TCZ SC 162 
mg QW ( 30 g BW group) regimens achieved a steady-state Cmin at or above the 5th 
percentile of that achieved with the approved TCZ IV regimens across the spectrum of 
BWs in the SJIA population. 
 

3. In subjects weighing < 30 g, the median values of AUC2wee s, ss were 25% lower following 
162 mg SC Q2W compared to 12 mg/ g IV Q2W regimen.  For SJIA patients weighting 

 30 g, the mean values of AUC2wee s, ss were 29% lower following 162 mg SC QW 
compared to 8 mg/ g IV Q2W regimen. Although the median AUCs were lower 
compared to the IV regimen in SJIA, the steady state AUCs following SC regimens were 
within the range of the IV regimens in SJIA patients. Difference in AUC are not clinically 
relevant given the flatness of the exposure-efficacy relationship in the IV SJIA program 
(study WA18221), thus 30% lower AUC is unli ely to result in compromised efficacy 
following SC administration compared to IV regimens. 
 

4. Except for IL-6 values, the median sIL-6R, CRP and ESR values were similar between SC 
and IV administrations.  A large variability noted in the observed IL-6 concentration data 
was due to 3 TCZ naive patients (BW < 30 g) who received the 162 mg Q10D regimen.  
 

 
PK/PD observations from study WA28118 in SJIA patients 1 - 17 years of age indicate that the 
objective of bridging the proposed TCZ SC regimens to the approved TCZ IV regimens were 
achieved. 
 
 
What were the pharmacodynamics of tocilizumab following subcutaneous administration to 
SJIA patients aged 2 – 17 years? 
 
A comparison of PD endpoints, IL-6, sIL-6R, CRP and ESR between SC and IV administrations of 
tocilizumab in PJIA patients is shown in Table 7.  With the exception of slightly higher sIL-6R 
levels observed in the < 30 g BW group compared with  30 g BW group, the observed 
changes over time in PD biomar ers IL-6, sIL-6R, CRP and ESR were similar for both BW groups.  
A large variability was noted in the observed IL-6 concentration data was due to 3 TCZ naive 
patients (BW < 30 g) who received the 162 mg Q10D regimen. 
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Figure 4: Median Serum IL-6 Concentrations in TCZ Naïve and Previously Exposed to TCZ SJIA 
Patients 2 - 17 years of Age 

 
 
sIL-6R 
Median sIL-6R concentration increased after the first dose for both the 162 mg Q2W 
(BW < 30 g) and 162 mg QW (BW  30 g) regimens through Wee  12 for the TCZ naive 
patients and remained relatively stable through Wee  52.  Median sIL-6R concentration 
remained relatively stable from the first dose up to Wee  52 for the patients previously 
exposed to TCZ, except at Wee  52 for the prior TCZ patients weighing  30 g.  Due to the 
small patient number (n = 5) and an unusually low sIL- 6R concentration at this time point 
observed in 2 patients, the observed median sIL-6R concentration was low. 
 
Slightly higher changes in sIL-6R concentration were observed for patients treated with 162 mg 
Q2W (BW < 30 g) compared to patients treated with 162 mg QW (BW  30 g) regimen for 
both TCZ naive and patients previously exposed to TCZ (Figure 5). 
 
  

Reference ID: 4319702



BLA Multi-disciplinary Review and Evaluation  
BLA 125472/s31 
Tocilizumab (ACTEMRA) 
 

  38 
Version date: September 8, 2017 for initial rollout (NME/original BLA reviews) 

Figure 5: Median Serum sIL-6R Concentrations in TCZ Naïve and Previously Exposed to TCZ SJIA 
Patients 2 – 17 years of Age 

 
 
C-Reactive Protein (CRP) and Erythrocyte Sedimentation Rate (ESR) 
 
The levels of PD mar ers of inflammation, CRP and ESR, showed a rapid decline after inititation 
of treatment and remained low from Wee  4 through Wee  52 for TCZ naïve patients.  For 
patients with prior exposure to TCZ, the median CRP and ESR concentration levels remained 
low from first dose up to Wee  52. (Figure 6 and Figure 7, respectively).  Comparable changes in 
CRP and ESR from Wee  4 through Wee  52 for the 162 mg Q3W (BW < 30 g) and 162 mg 
Q2W (BW  30 g) regimen were observed for both TCZ naive and patients with prior exposure 
to TCZ. 
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Figure 6: Median C-Reactive Protein Concentrations Following Tocilizumab 162 mg Q2W or 162 
mg Q3W in TCZ Naïve Patients and Patients with Prior Exposure to TCZ 

 
 
Figure 7: Median ESR Following Tocilizumab 162 mg Q2W or 162 mg Q3W in TCZ Naïve Patients 
and Patients with Prior Exposure to TCZ 
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What were the Immunogenicity findings? 
 
Immunogenicity was assessed by ta ing samples for anti-drug antibody (ADA) at baseline prior 
to TCZ infusion, at approximately 3-month intervals during the study, and at the last study visit 
or at the time of early withdrawal from the study.  
 
Results of baseline screening assay were available for all 51 patients, with 46 patients (90.2%) 
having at least one post-baseline screening assay result qualifying them as evaluable patients. 
Though 3 patients (5.9%), of which 1 patient had prior TCZ experience, tested screening assay 
positive at baseline, none were ADA positive in the confirmation assay. These 3 patients had a 
negative confirmation assay post-baseline.  All patients were ADA negative post-baseline.  
 

Does the clinical pharmacology program provide supportive evidence of effectiveness? 

See section 6.2.1. 
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Is the proposed dosing regimen appropriate for the general patient population for which the 
indication is being sought? 

Refer to previous section. 

Is an alternative dosing regimen or management strategy required for subpopulations based 
on intrinsic patient factors? 

Not applicable. 

Are there clinically relevant food-drug or drug-drug interactions, and what is the appropriate 
management strategy? 

Not applicable. 

Question on clinically relevant specifications (TBD)? 

Not applicable. 
 
Are the bioanalytical methods properly validated to measure PK and PD in plasma samples? 
 

a. Tocilizumab: 
Concentrations of tocilizumab in human serum samples were determined using a validated 
enzyme-lin ed immunosorbent assays (ELISA). Briefly, TCZ is captured with biotin-labeled 
interleu in soluble receptor (IL-6sR) in streptavidin coated microtiter plates in the first step. The 
bound TCZ can be detected by digoxigenylated anti-TCZ antibodies followed by an anti-DIG-POD 
(poly) conjugate and ABTS as a substrate. The quantity of bound peroxidase is determined 
through a chromogenic reaction with the ABTS substrate and photometric detection 
(wavelength at 405 nm and 490 nm as reference).  The absorbance is proportional to the TCZ 
concentration in the sample. 
 
Calibration was performed using the Four Parameter logistic model with a weighting factor of 1, 
over an analytical assay range of 1.25 ng/mL to 160 ng/mL tocilizumab in 40-fold diluted serum 
equivalent to 50 ng/mL to 6400 ng/mL in neat serum). The assay sensitivity in terms of LLOQ 
(lower limit of quantitation) and ULOQ (upper limit of quantitation) were 100 ng/mL, and 
3200 ng/mL, respectively, for TCZ (concentration in neat serum). 
 
The precision and accuracy of the assay, as determined from the analysis of quality control 
samples ranged from 9.8% to 10.7% (precision) and from 93.2% to 101.1% (accuracy).  The 
analytical PK assay met the regulatory criterion for acceptable performance during sample 
analysis. The intra- and inter-run accuracy and precision of at least 67% of all quality controls 
were within ± 20% of their nominal concentrations and at least 50% of quality controls at each 
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 Review Strategy 

The efficacy and safety data from the open-label study WA28118 are limited and, thus, are 
supportive of the PK assessment already reviewed above.  The review of efficacy and safety is 
primarily focused on study WA28118.  Safety and efficacy are compared to data from study 
WA18221, the pivotal trial that supported approval of IV TCZ for sJIA.  Additionally, a 
comparison with the LTE study WA29231 (specifically, subjects who extended from study 
WA28118) is summarized. 
 
In general, this review is based on the applicant’s results with commentary from the review 
team. 
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8 Statistical and Clinical and Evaluation 

Review of Relevant Individual Trials Used to Support Efficacy 

Study WA28118, the single study conducted to support this supplement, is presented in detail 
in Section 8.1.  A brief synopsis of the other supportive trials (WA18221 and WA29231) is also 
provided below (Sections 8.2 and 8.3) prior to the review of the efficacy and safety data.    
 

WA28118 (JIGSAW 118) 

Study Design 

Trial Design 

Study WA28118 was a phase 1b, 52-wee , open-label, multicenter, PK/PD, and safety study in 
pediatric patients with sJIA, aged 1 to 17 years-old (12 to 17 years-old for patients in Russia) to 
identify the SC dose regimen(s) with comparable PK/PD and safety profiles to the IV regimens 
established in study WA18221 (TENDER).  Table 9 provides a general synopsis of study 
WA28118, and Figure 8 illustrates the study design. 
 
Figure 8: WA28118 Study Schematic 

Source: WA28118 Final CSR, Figure 1, dated December 2017, page 24. 
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The plan was to enroll 48 patients (actual N=51) of whom no more than 50% should have 
switched from IV to SC TCZ.  Subjects weighing 30 g (planned n=24, actual n=26) received 
162mg SC every wee  (QW), and subjects weighing <30 g (planned n=24, actual n=25) were 
initially dosed 162mg SC every 10 days (Q10D).  A pre-specified interim analysis was conducted 
once approximately 24 subjects had completed the first 14 wee s of the study with at least 8 
subjects weighing <30 g (actual N=28  8 subjects <30 g and 20 subjects 30 g) in order to 
confirm the initial dosing regimen.  Further recruitment was put on hold until the conclusion of 
this interim analysis.   
 
After review of the data from the interim analysis, the dosing regimen for subjects weighing 
<30 g was changed from Q10D to every 2 wee s (Q2W).  The QW dosing regimen for subjects 
weighing 30 g remained unchanged.  The study protocol was amended to reflect this updated 
dosing regimen.   Subjects <30 g who were enrolled prior to the interim analysis (n=8) were 
supposed to switch from the Q10D to Q2W dosing regimen.  owever, by the time the protocol 
amendment was approved, these patients had already completed the study.  All new patients 
<30 g enrolled after the interim analysis (n=17) did receive the new Q2W dosing regimen. 
 
The protocol allowed for adjustment of the TCZ dosing interval if there were any changes in the 
body weight (BW) after Wee  14. 
 
In terms of concomitant therapy, subjects were allowed treatment with disease-modifying anti-
rheumatic drugs (DMARDs), NSAIDs, and oral corticosteroids during the study at the discretion 
of the investigator.  Other immunosuppressants (e.g., cyclosporine, cyclophosphamide, and 
biologic DMARDs [TNF  inhibitors and abatacept]) were not permitted. 
 
Patient Population  
Essentially, the patient population comprised of children between the age of 1 year (lowest age 
of 12 years in Russia) up to and including 17 years with a diagnosis of sJIA who had an 
inadequate response to NSAIDs and corticosteroids.  Subjects included patients on IV TCZ with 
well-controlled disease (including patients who participated in study WA18221) and patients 
naïve to TCZ with active disease.  Patients on IV TCZ at study initiation entered the study 
without a period of TCZ discontinuation and received the first dose of SC TCZ on the date that 
their next IV infusion would be due.  Patients with well-controlled disease (specifically, JADAS-
71  3.8 without fever) on any other therapeutic agent were not eligible for inclusion in the 
study.  Other significant inclusion/exclusion criteria are listed below. 
 
Inclusion Criteria 

Diagnosis of sJIA according to the ILAR classification 
If the patient had received previous treatment with a biologic DMARD (e.g., etanercept, 
ana inra, abatacept, infliximab, adalimumab, cana inumab, rilonacept), there must be a 
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specific discontinuation period prior to the baseline visit (as outlined in the applicant’s 
protocol). 
Patients participating in the study may have been either naïve to TCZ therapy or may have 
been switching from IV to SC.  The total number of patients switching from IV TCZ must 
have accounted for no more than 50% of total subjects.  To account for the baseline TCZ 
concentrations in these patients, information on the last 4 IV TCZ infusions prior to baseline 
was collected.   

o Patients <30 g could choose to switch to commercially available IV TCZ pending 
approval of the amended protocol (after the interval analysis) and were allowed to 
stay in the study on the new dosing regimen following approval. 

Reproduction  
o For female patients of reproductive potential (unless surgically sterile with absence 

of ovaries and/or uterus): agreement to remain abstinent or use single or combined 
contraceptive methods that result in a failure rate of <1% per year during the 
treatment period and for at least 6 months after the last dose of TCZ 

o For male patients of reproductive potential: agreement to remain abstinent or use a 
condom plus an additional contraceptive method that together result in a failure 
rate of <1% per year during the treatment period and for at least 6 months after the 
last dose of TCZ. 

Written informed consent for participation 
Parent/guardian written agreement to comply with the protocol 

 
Exclusion Criteria 

Prior discontinuation of IV TCZ because of inadequate clinical response or safety events 
(including hypersensitivity) 
Poorly controlled disease despite treatment with IV TCZ 
Participation in another interventional clinical trial within past 30 days or 5 serum half-lives 
of the investigative medication 
Patients who are wheelchair-bound or bedridden 
Any other autoimmune, rheumatic disease or overlapping syndrome other than sJIA 
Lac  of recovery from recent surgery or an interval of <6 wee s since surgery at the time of 
the screening visit 
Females who were pregnant, lactating, or intended to become pregnant 
Any significant concurrent medical or surgical condition that would have jeopardized the 
patient’s safety or ability to complete the study 
Infection 

o IV or other acquired or congenital immunodeficiency 
o Any active acute, subacute, chronic, or recurrent bacterial, viral, or systemic fungal 

infection or any major episode of infection requiring hospitalization or treatment 
with antibiotics immediately before screening (IV 4 wee s before or oral 2 wee s 
before) 
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o istory of atypical tuberculosis (TB) or active TB requiring treatment within 2 years 
prior to screening 

o Positive PPD (or Quantiferon gold) at screening unless treated with anti-TB therapy 
for at least 4 wee s prior to study drug and negative CXR within 6 wee s of 
screening 

o istory of reactivation or new onset of systemic infection (e.g., herpes zoster or EBV) 
within 2 months of screening 

o epatitis B surface antigen or hepatitis C antibody positivity or chronic viral or 
autoimmune hepatitis 

istory of concurrent serious gastrointestinal (GI) disorders (e.g., ulcer or IBD [Crohn’s or 
ulcerative colitis], or other symptomatic lower GI conditions) 

istory of or current cancer or lymphoma 
Uncontrolled diabetes mellitus with elevated gbA1c 
MAS within 3 months of screening 
Abnormal baseline laboratory values for serum creatinine, AST/ALT, Total bilirubin, platelet 
count, hemoglobin, white blood cell (WBC) count, neutrophil count (exact parameters 
specified in the protocol) 
Prior stem cell transplant at any time 

 

Study Endpoints  

The primary objectives of this study were PK, PD, and safety.  Efficacy was an exploratory 
objective.  Thus, based on these objectives, the following endpoints were assessed. 
 
PK assessments: Serum TCZ concentration and population PK model-predicted PK exposures 
(area under the concentration-time cure [AUC], maximum and minimum plasma concentration 
[Cmax and Cmin] for the different dosing regimens at steady state. 
 
PD assessments:  

Serum IL-6 and sIL-6R levels, CRP, ESR 
Incidence of anti-TCZ antibodies 

 
Safety assessments: 

Incidence of adverse events (AEs, including local injection site reactions) and serious AEs 
(SAEs) 
Incidence and severity of adverse events of special interest (AESIs) 
Incidence and severity of clinical laboratory abnormalities 

 
Exploratory Efficacy endpoints: 

Juvenile Arthritis Disease Activity Score (JADAS)-71 
JADAS-81 is derived using the following core set components: 

Reference ID: 4319702



BLA Multi-disciplinary Review and Evaluation  
BLA 125472/s31 
Tocilizumab (ACTEMRA) 
 

  52 
Version date: September 8, 2017 for initial rollout (NME/original BLA reviews) 

o Physician’s global assessment of disease activity, using a 100mm visual analog scale 
(VAS) 

o Patient/parent’s global assessment of overall well-being (100mm circle VAS) 
o Normalized ESR 

If ESR is  20 mm/hr, then set to 0. 
If ESR > 20 mm/hr and < 120 mm/hr, then apply formula, ESR-20/10 mm/hr 
If ESR  120 mm/hr, then set to 10 

o Number of joints (total 71) with active arthritis 

The initial 3 components have a score range from 0 to 10, and the final component has a 
score rage from 0 to 71.  Thus, the overall JADAS-71 range is 0 to 101. 

Inactive disease 
Subjects must satisfy all of the following criteria in order to achieve “inactive disease.” 

o Number of joints with active disease = 0 
o Absence of active uveitis 
o No fever, rash, serositis, splenomegaly, hepatomegaly, or generalized 

lymphadenopathy attributable to sJIA 
o Normal ESR (<20 mm/hr) 
o Physician global assessment of disease activity VAS  10 
o Duration of morning stiffness  15 minutes 

If there were any missing core components, the sponsor utilized LOCF (last observation 
carried forward) to derive an assessment of inactive disease. 

Clinical remission 
Clinical remission was defined as inactive disease for a minimum of 6 continuous months 
irrespective of DMARD, NSAID, or corticosteroid use. 

Childhood ealth Assessment Questionnaire (C AQ) 
The C AQ consists of 30 questions referring to 8 domains (dressing/grooming, arising, 
eating, wal ing, hygiene, reach, grip, and activities) plus the patients (or parents) global 
evaluation of their (child’s) current disease activity using a 100mm VAS and a pain score 
measured on a 100mm VAS.  Each domain has at least 2 component questions, and there 
are 4 possible responses (0 [without any difficulty] to 3 [unable to do]). 

Functional ability is assessed using the Disability Index of the C AQ (C AQ-DI), which is the 
sum of the domain scores divided by the number of domains that have a non-missing score.  
The overall C AQ-DI ranges from 0 (best) to 3 (worst). 

 

Statistical Analysis Plan 
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As this is an open-label, uncontrolled study, all statistical analyses were descriptive in nature.  
Presentation of categorical variables included the number and percentage of patients, whereas 
presentation of continuous variables included summary statistics including means, medians, 
ranges, and standard deviations. 
 
Sample size: 
The applicant reports using the methodology endorsed by Wang, et al. in “Clarification on 
precision criteria to derive sample size when designing pediatric PK studies” to determine the 
size in this study.  An initial same size of approximately 48 patients would allow targeting a 
power of at least 80% to have the 95% confidence interval (CI) within 60% and 140% of the 
population mean estimates for the PK parameters in the age group to be studied.  The 
population mean estimates for the PK parameters were obtained from a population PK model 
developed using data from study WA18221. 
 
Analysis populations: 

PK/PD Population 
The PK/PD population included all patients enrolled and adherent to the protocol.  Patients 
were excluded from the PK/PD analysis population if they significantly violated the inclusion 
or exclusion criteria, deviated significantly from the protocol, or if data were unavailable or 
incomplete, which may influence the PK/PD analysis.  Per the applicant, all decisions 
regarding exclusions were documented and completed prior to database closure. 
 
Safety Population 
The safety population included all subjects who received at least 1 dose of treatment and 
had at least 1 post-dose safety assessment. 
 
Intent-to-Treat (ITT) Population 
The ITT population was utilized for all exploratory efficacy descriptive analyses and included 
all patients enrolled who received at least 1 dose of study drug. 

 

Protocol Amendments 

The original protocol was dated February 13, 2013.  Since that time, the applicant amended the 
protocol 5 times. 
 

Protocol Amendment, Version 2 (March 19, 2013) 
o  was removed as a 

PRO tool for legal reasons and was replaced with the C AQ functional ability 
instrument. 

o The immunogenicity testing requirements were updated for patients who withdrew 
due to hypersensitivity or anaphylaxis. 
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o Dose interval changes for subjects whose BW changed (above or below 30 g) was 
clarified. 

Protocol Amendment, Version 3 (May 8, 2013, Russia) 
o The age range in the Inclusion Criteria was changed to 12 to 17 years in Russia only. 

Protocol Amendment, Version 4 (August 5, 2013) 
o The number of patients switching from IV to SC TCZ was limited to no more than 

50% of the total number of subjects.  Information on the prior 4 IV infusions for 
patients ma ing this switch should also be collected. 

Protocol Amendment, Version 5 (March 2, 2015) 
o Following the interim analysis, the dose for subjects <30 g was switched from Q10D 

to Q2W.  This change would apply to newly enrolled subjects as well as those who 
were already enrolled and had received the Q10D regimen. 

o The applicant notes that this version of the protocol was finalized but not submitted 
to study sites or ealth Authorities, as further updates were also being identified. 

Protocol Amendment, Version 6 (June 23, 2015) 
o The change in the dosing regimen for subjects <30 g was again made in this version.  

This is the version that was submitted to ealth Authorities and study sites. 
o Other minor changes were also included in this amendment. 

Reviewer’s Comment: The open-label study design was reasonable for this PK bridging study to 
evaluate SC TCZ in sJIA.  Additionally, the study design satisfied the requirements of Study 3 of 
the Pediatric Written Request.  As an open-label study, interpretation of the safety and efficacy 
is limited but can be used to support the PK analysis. 
 

Study Results  

Compliance with Good Clinical Practices 

The applicant notes that all studies in the TCZ SC sJIA development program were conducted or 
are being conducted according to the principles of Good Clinical Practice and in compliance 
with the Declaration of elsin i and its amendments.  The study protocol addressed the ethics 
and study conduct in the following areas: compliance with laws and regulations  informed 
consent procedures  Institutional Review Boards (IRBs) and/or Ethics Committee (ECs) approval  
data quality assurance and data collection and management  and audits and GCP compliance.  
Instructors were trained according to applicable applicant SOPs.  Roche and the investigators 
strictly adhered to the stated provisions in these guidelines, and this was documented by the 
investigator’s signature of agreement on the protocol.  Approval from the IRB/EC was obtained 
before study start and was documented in a letter to the Investigator.  Roche also obtained 
approval from the relevant Competent Authority prior to starting the study.  Protocol 
amendments were prepared by the applicant and were submitted to the IRB/EC and to 
Regulatory Authorities, and their approval was required before any changes were made. 
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Additionally, the Roche Clinical Quality Assurance group or designee conducted audits at 2 
investigator sites in study WA28118.  Per the applicant, no critical audit findings were observed, 
and, for all audit findings, appropriate corrective and preventive actions were underta en. 

Financial Disclosure

See Section 18.2 for detailed financial disclosure information for study WA28118. 
 
The applicant has adequately disclosed financial arrangements with clinical investigators as 
recommended in the Guidance for Industry: Financial Disclosure by Clinical Investigators.  There 
were 197 total investigators involved in study WA28118.  Two investigators (  
[principal investigator] and  [sub-investigator]), both from  

, had financial information to 
disclose.  Both investigators received payments in excess of $25,000 for services including 
consultation, spea er bureau, site investigator, and advisory board.    A total of patients were 
recruited at their site for study .   
 
The applicant provided the following details regarding steps ta en to minimize potential bias 
from these 2 investigators. 

The applicant clarified that the wor  done on this study was done as part of a contract 
between  and offmann-La Roche.  
Accordingly, no direct funding to occurred as a result of their 
wor  on the study.  As the PI,  was responsible for the overall function all 
study-related personnel on this site, and both  were involved in 
the review of inclusion/exclusion criteria for patients and the performance of MD 
specific study assessments.  They were not involved in consenting the patient or 
drawing of blood.  The site study clinical research associate (CRA) performed all 
consenting with the MD absent in order to avoid undue influence on the family.  
Additionally, the completion of any patient/parent reported outcomes were done 
independently without  being present.  Both investigators had no 
role in distribution of study drug. 
A second contract oversaw the role of the  

 for the assessment of data from study visits from all 
sites to assess response and flare in the patient at the study visits.   is the 
Chairman of the , and  is the Scientific Director.  The applicant 
confirmed that these  assessments were done in accordance with protocol and by 
the applicant’s coordinating center CRAs using standard operating procedures of the 

  These assessments were done by the coordinating center CRA independently of 
 and all communication with the site was done by the 

coordinating center CRAs without input or influence from . 
 

Reference ID: 4319702

(b) (6)

(b) (6) (b) (6)

(b) 
(6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6) (b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)



BLA Multi-disciplinary Review and Evaluation  
BLA 125472/s31 
Tocilizumab (ACTEMRA) 
 

  56 
Version date: September 8, 2017 for initial rollout (NME/original BLA reviews) 

Reviewer Comment: Two investigators at the same clinical site had financial disclosures. Given 
the small number of patients recruited at the site (only subjects) and the steps taken to 
address the financial arrangements between the investigators and the applicant, these financial 
disclosures do not raise any concerns and do not affect the approvability of this application. 

Patient Disposition 

Fifty-seven patients were screened, and a total of 51 enrolled into the study and received TCZ.  
Twenty-five subjects weighed <30 g, of whom 8 received 162mg SC Q10D (prior to interim 
analysis) and 17 received 162mg SC Q2W (after interim analysis).  Figure 9 displays the 
disposition of the enrolled subjects. 
 
Figure 9: WA28118 Patient Disposition 

 
Source: WA28118 Final CSR, Figure 2, dated December 2017, page 45. 
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The study protocol required that <50% of subjects could have previously been treated with IV 
TCZ.  Of the enrolled subjects, 51% (n=26) were TCZ naïve, and 49% (n=25) had prior TCZ 
experience.  Twenty-five subjects (40.0%) were categorized into the <30 g group, and 26 
subjects (57.7%) started the study 30 g.  One patient, initially weighing <30 g, switched from 
Q10D dosing to QW dosing after Day 218 after an increase in body weight 30 g. 
 
Seven subjects (4 in <30 g group and 3 in the 30 g group) withdrew early from the study.  
Most subjects withdrew due to lac  of efficacy (2 subjects in both weight groups).  There were 2 
deaths in the <30 g group, and 1 subject in the 30 g group was withdrawn by the physician 
due to persistently low neutrophil counts.  These early withdrawals will be described further 
under the review of safety. 
 
The study ended on June 13, 2017, when the last participating subject completed the last 
scheduled visit.  A total of 44 subjects (86.3%) completed the study with similar proportions in 
each weight group (84.0% in <30 g group and 88.5% in 30 g group).   
 
For the purposes of this review, the safety population, ITT population, and the PK/PD 
population included all 51 subjects enrolled into the study. 

Protocol Violations/Deviations 

Seven major protocol deviations (in 6 subjects, 2 in the <30 g group and 4 in the 30 g group) 
occurred in study WA28118.  None were considered significant enough to be excluded from the 
PK/PD population. 

3 protocol deviations in the “medication” category (administration of prohibited vaccine [2] 
and administration of incorrectly stored drug) 
2 protocol deviations in the “exclusion criteria” category (missing laboratory values prior to 
randomization and missing bilirubin value at screening) 
2 in the “procedural” category (PK sample not ta en at single time point and no re-consent 
of updated version of the ICF) 

Table of Demographic Characteristics 

Table 10 displays the baseline demographics of subjects enrolled in study WA28118 by dosing 
regimens.  The majority of subjects were female and Caucasian overall.  Given the dosing 
regimens were weight-tiered, it is anticipated that the age, weight, and height of subjects 
would differ for both groups.    In the <30 g group, the mean age was 5 years, and the mean 
weight was 18.7 g.  In the 30 g group, the mean age was 13 years, and the mean weight was 
51.7 g. 
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The applicant clarified that these subjects who were < 2 years old were all at the 50th percentile 
according to the W O weight-for-age standards.  The applicant did note, however, that there 
was 1 subject who was less than 10 g at baseline. 

Subject : a 25-month old girl with a BW of 9.2 g on Q10D regimen 
 
Efficacy and safety for these 4 subjects will be highlighted in the Subpopulation analyses under 
Sections 9.1 and 10, respectively. 

Other Baseline Characteristics (e.g., disease characteristics, important concomitant drugs) 

Important disease characteristics are summarized for the <30 g and 30 g dosing regimens in 
Table 11.  In the overall safety population, subjects <30 g had more active disease by all 
measures than subjects in the higher weight group.  This discrepancy may be related to the 
younger age of the lighter weight group.  It is also important to note that this difference was 
most prominent in subjects who were naïve to TCZ, as subjects who were previously being 
treated with IV TCZ were essentially well controlled at baseline.   
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Efficacy Results  

The efficacy data from study WA28118 are limited given this is an open-label study.  As noted in 
above, the efficacy endpoints were exploratory.  Efficacy results for study WA28118 are briefly 
summarized below in Section 9.1, and they will be reviewed in comparison to the data from the 
pivotal study which led to the approval of IV TCZ for sJIA, i.e., the study data to which this study 
bridges.  Additionally, the efficacy data of subjects from WA28118 who entered the LTE will also 
be briefly summarized alongside the data from WA28118. 
 

WA18221 (TENDER) 

Trial Design 

Table 21 provides a synopsis of study WA18221, the 5-year, 3-part pivotal trial that supported 
approval of IV TCZ for sJIA (ages 2 years and older).   Enrolled subjects had sJIA with persistent 
activity and an inadequate response to NSAID and corticosteroids.  Figure 10 illustrates the 
study design of study WA18221. 
 
Part I was the 12-wee , placebo-controlled, double-blind, and randomized phase.  Patients 
weighing <30 g were randomized 2:1 to receive either TCZ 12 mg/ g IV Q2W or PBO IV Q2W.  
Patients weighing 30 g were randomized 2:1 to receive either TCZ 8 mg/ g IV Q2w or PBO IV 
Q2W.  Patients had the option to escape to open-label TCZ in case of high disease burden.  The 
primary objective of Part I was assessment of efficacy and short-term safety of IV TCZ versus 
PBO in combination with stable ongoing therapy in patients with sJIA.  Subjects who completed 
the first 12 wee s of Part I or who escaped (and were benefiting from IV TCZ) had the option to 
enter Part II. 

Part II was a single-arm, open-label, 92-wee  treatment phase.  Subjects who received IV TCZ in 
Part I continued the same dose, and subjects on PBO in Part I were initiated on IV TCZ at the 
appropriate weight-based dose.  If there was a persistent change in BW (over at least 3 
consecutive visits), subjects could change dosing regimens.  Reductions in corticosteroids, MTX, 
and NSAIDs were also permitted based on pre-specified criteria.  The primary objectives of Part 
II were evaluation of safety of chronic TCZ and assessment of the effect of TCZ on 
reduction/elimination of corticosteroids.  Subjects who completed Part II were eligible for Part 
III. 
 
Part III consisted of a single-arm, open-label, 3-year treatment phase.  Essentially, TCZ dose, 
allowance for changes in dose based on weight, and reduction in concomitant medications 
were the same as described for Part II.  In addition, this part included an optional alternative 
TCZ dosing schedule (i.e., less frequent infusions [Q3W or Q4W] or no TCZ infusions) based on 
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clinical response and safety status.  The primary objective of Part III was assessment of long-
term safety of IV TCZ. 
 
Figure 10: WA18221 Study Schematic 

Source: BLA 125472/031 Summary of Clinical Efficacy, submitted March 2018, page 11. 

The LTE data cut (May 10, 2010) for study WA18221 occurred when at least 50 subjects had 1 
year of TCZ treatment (through Part II).  Thus, the efficacy and safety data through the LTE data 
cut would be most comparable to the data from study WA28118 and will be used in this 
supplement to support the data from WA28118.  In actuality at the time of the LTE data cut, 87 
subjects (out of 112) completed at least 1 year of IV TCZ with a median duration of exposure of 
1.14 years. 
 

WA29231 (LTE study of WA28117 and 28118) 

Trial Design 

Table 9 presents a synopsis of study WA29231, the ongoing, open-label extension of the TCZ SC 
JIGSAW studies (WA28117 for pJIA and WA28118 for sJIA).  Figure 11 illustrates the study 
design.  Subjects who completed studies WA28117 or WA28118 and had an adequate response 
to SC TCZ (per investigator’s judgment) are eligible for this study.  The plan is to enroll 
approximately 96 subjects (50% from each study), who would continue to receive the same 
dose of SC TCZ according to JIA subtype and BW.  The dosing interval can be adjusted for 
changes in body weight.  The primary objective of the ongoing study is assessment of the long-
term safety and efficacy of SC TCZ in children with pJIA and sJIA.  The exploratory objective 
includes exploration of long-term PK and PD of SC TCZ. 
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Figure 11: WA29231 Study Schematic 

Source: BLA 125472/031 Summary of Clinical Efficacy, submitted March 2018, page 12. 

At the time of data cutoff (August 11, 2017), there were 38 subjects in study WA29231 who had 
extended from study WA28118.  Efficacy and safety data from these subjects will be reviewed 
to support the data from study WA28118. 
 

9 Integrated Review of Effectiveness  

Assessment of Efficacy Across Trials

Exploratory Endpoints 

Efficacy assessments in Study WA28118 were exploratory and, thus, supportive of the PK 
analyses already reviewed in Section 6 above. 
 
JADAS-71 was one of the composite scores monitored over the course of the study.  Figure 12 
shows the median JADAS-71 by visit for each dosing regimen.  For both doses, the TCZ naïve 
subjects started with active disease, which then reduced over time to a JADAS-71 <1.0 (which is 
consistent with inactive disease) by Wee  26.  These subjects were then maintained at this low 
level.  Subjects who were previously treated with IV TCZ started with a low JADAS-71.  After 
switching to SC TCZ, the JADAS-71 score further decreased to inactive disease (<1.0) by 
Wee  18 and also remained low over time. 
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Figure 12: Median JADAS-71 Score (0-101) by Visit and by Prior TCZ Use (WA28118) 

Source: WA28118 Final CSR, Figure 8, dated December 2017, page 102.

Figure 13 shows the median JADAS-71 over time in the LTE study WA29231.  Data from this 
study are event more limited, as there are only 38 subjects from WA28118 who entered the LTE 
at the time of data cutoff.  From the limited data, it appears that JADAS-71 values remained low 
(less than minimal disease activity, <3.8) and close to inactive disease (<1.0).  The applicant 
points out that, by Wee  24 in the <30 g group, only 8 subjects remained in the study and that, 
by Wee  136 in the 30 g group, only 7 subjects were in the study.  Thus, it is even more 
difficult to draw any conclusions at those points in the study. 
 
Figure 13: Median JADAS-71 Values by Visit (LTE WA29231) 

 
Source: BLA 125472/031 Summary of Clinical Efficacy, Figure 13, submitted March 2018, page 39. 
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Lastly, Figure 14 compares the median JADAS-71 values of the TCZ naïve subjects in study 
WA28118 and the all TCZ group in study WA18221 (IV TCZ in sJIA study, all without previous 
TCZ experience).  Each graph reports the 2 weight groups for dosing, <30 g and 30 g.   Again, 
these comparisons are limited because there was no control in study WA28118.  The subjects in 
study WA28118 (SC TCZ) started with less active disease (lower baseline JADAS-71), thus, the 
potential reason why subjects in study WA18221 too  a few more wee s to reach minimal 
disease activity.  owever, the overall trend in JADAS-71 over 52 wee s was similar for SC TCZ 
and IV TCZ in sJIA. 
 
Figure 14: Comparison of Median JADAS-71 through Week 52 (WA28118 and WA18221) 

 
Source: BLA 125472/031 Summary of Clinical Efficacy, Figure 16, submitted March 2018, page 51. 

C AQ-DI is a measure of functional ability.  The TCZ naïve subjects had a greater improvement 
in C AQ-DI than Prior TCZ subjects, as the Prior TCZ subjects had a low C AQ-DI at baseline.  In 
assessing the proportion of subjects with a minimally clinically important improvement in 
C AQ-DI scores from baseline (defined as > 0.13 improvement), the greatest improvement was 
noted in the TCZ naïve <30 g group (90.0%) compared to the TCZ naïve 30 g group (54.5%). 

The proportion of subjects who achieved “Inactive Disease” also gradually increased over time 
for all subjects, regardless of TCZ status and baseline BW.  owever, the TCZ naïve 30 g group 
had the smallest increase over time with just 54.5% with inactive disease at Wee  52, whereas 
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Lastly, the applicant highlights the 3 subjects who were less than 2 years-old in study WA28118.  
All 3 subjects were previously treated with IV TCZ and, thus, entered the study in good disease 
control, which was maintained with SC TCZ.  It is difficult, however, to ma e any conclusions 
based on the experience of 3 subjects.  The only conclusion perhaps is that the data are 
consistent with the rest of the efficacy data, which support the PK bridging strategy. 

10  Review of Safety 

Safety Review Approach 

The safety review is based on the open-label data from study WA28118.  Thus, the safety data 
are limited but serve to support the primary PK objective of this submission.  Data are analyzed 
with a focus on what is already now about TCZ, particularly the nown ris s of the approved IV 
dosing regimen for sJIA.  Thus, as with the efficacy review, the data from WA28118 are 
supported by safety from the pivotal trial of IV TCZ for sJIA (study WA18221 through the LTE 
cutoff, which was roughly 52 wee s of therapy) and from the SC TCZ LTE study in pJIA and sJIA 
(study WA29231). 

Review of the Safety Database  

Overall Exposure 

Table 14 displays the overall exposure to TCZ in study WA28118.  The mean study and 
treatment duration was 0.9 year for both dosing regimens.  The median study and treatment 
duration was 1.0 year.  Because of the different dosing intervals for the 2 BW groups, it is 
expected that subjects in the 30 g group received approximately twice as many doses of TCZ 
than the <30 g group. 
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Adequacy of the safety database:  

The entire enrolled population for study WA28118 comprised the population analyzed for PK, 
safety, and efficacy.  The enrolled population was equality represented by both weight groups 
(<30 g and 30 g).  Although age of onset is typically between 2 to 5 years-old, sJIA patients 
can be any age up to age 16.  The majority of patients are Caucasian, li e this patient 
population.  African-American/blac  patients tend to have more severe disease.  Only 1 subject 
(<30 g) in study WA28118 was blac . 

Adequacy of Applicant’s Clinical Safety Assessments  

Issues Regarding Data Integrity and Submission Quality 

There were no important issues regarding data quality or the quality of the overall submission 
that had an effect on the safety review.  No OSI audits were necessary. 

Categorization of Adverse Events 

The applicant utilized standard definitions of adverse events (AEs) and serious adverse events 
(SAEs). 
 
The AEs of special interest (AESIs) were selected based on the underlying disease (sJIA) and the 

nown ris  profile of tocilizumab.  The following are the AESIs and how the applicant defined 
them from the safety database. 
 

Serious infections (Infections and Infestations SOC filtered for serious) 
Opportunistic infections (Roche Standard Adverse Event Group Terms [AEGT] Opportunistic 
Infections) 

ypersensitivity Reactions (AEs [excluding ISRs] during or within 24 hours of TCZ treatment 
and not unrelated to study medication) 
Anaphylactic reactions (Roche Standard AEGT Bas et according to Sampson’s criteria and 
Anaphylactic Reaction SMQ narrow) 
Injection Site Reactions (including all AEs with a preferred term [PT] under the “Injection 
Site Reactions” high-level term [ LT] or which had a “yes” response on the AE eCRF page to 
the question, “Did the event occur at injection site?”) 
Serious epatic Events ( epatic Failure, Fibrosis and Cirrhosis and Other Liver Damage-
Related Conditions SMQ wide + epatitis, Non-infectious SMQ wide) 
Gastrointestinal Perforations (Gastrointestinal Perforations SMQ narrow) 
Demyelinating Disorders (Demyelination SMQ narrow) 
Myocardial infraction (MI)/acute coronary syndrome (MI SMQ narrow) 
Stro e ( emorrhagic Cerebrovascular Conditions SMQ narrow + Ischemic Cerebrovascular 
Conditions SMQ narrow) 
Serious bleeding ( emorrhage Terms [excluding lab terms] SMQ wide filtered for serious) 
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Malignancies (Malignant Tumors SMQ narrow + Tumors of Unspecified Malignancy SMQ 
narrow) 

 
Selected AEs were those selected for analysis but were not part of the protocol-defined 
expedited reporting requirements. 
 

Infection (Infections and Infestations SOC) 
Neutropenia (Roche standard AEGT for neutropenia) 
Thrombocytopenia (thrombocytopenia SMQ wide) 
Macrophage activation syndrome (low level term captured under the PT histiocytosis 
hematophagic) 

 
The applicant presented all safety data by baseline BW, TCZ status, and an “All TCZ” category.  A 
rate of AEs per 100 patient years was presented by preferred term and was based on the sum 
of the duration in study across all patients in the BW group. 

Routine Clinical Tests 

Laboratory samples (blood and urine) were collected according to the Schedule of Assessments 
outlined in the applicant’s protocol for WA28118.  The samples were measured for a number of 
laboratory parameters including basic hematology, blood chemistry, urinalysis, screening tests 
(hepatitis B surface antigen, hepatitis C antibody, bA1c, EBV titer), acute phase reactants, lipid 
profile, PK/PD assessments, and immunogenicity assessments. 
 
All laboratory data were reported in terms of standard pediatric normal ranges in System 
International (SI) units.  Table 15 displays the CTCAE grading for abnormalities in hematology 
and liver enzymes parameters.  For lipid parameters, elevation is categorized according to 
criteria identified specifically for childhood lipid screening: 200 mg/dL for total cholesterol 
(fasted) and  130 mg/dL for LDL cholesterol (fasted). 
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Table 15: NCI CTCAE Version 4.0 Grading for Hematology and Liver Enzymes Laboratory 
Abnormalities 

Source: BLA 125472/031 Summary of Clinical Safety, Table 5, submitted March 2018, page 26. 

Safety Results 

Overview of Safety 

Table 16 summarizes the incidence and rate (per 100 PY) of the major categories of adverse 
events (all AEs, SAEs, AEs leading to death, AEs leading to discontinuation, and AEs leading to 
dose interruption) for the PK bridging study WA28118, the LTE study WA 29231, and the IV TCZ 
sJIA study WA18221. 
 
Nearly all subjects in the SC study WA28118 experienced an AE, and this was similar to the 
experience with IV TCZ.  The rate though appeared higher in study WA28118 for the All TCZ 
population (1200.3 per 100 PY in WA 28118 vs. 858.8 per 100 PY in WA18221) li ely because of 
the shorter exposure.  In general, the incidence of AEs in the major categories in study 
WA28118 (except for deaths) was similar to the IV study that led to original approval for sJIA. 
 
Each of these ey adverse events will be reviewed in further detail below.
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Deaths 

Two deaths occurred in study WA28118.  Both subjects were in the <30 g group. 
 

Subject  was an 8-year-old boy, TCZ naïve, who died from a pulmonary 
hemorrhage on Day 15.  The subject only received 1 dose of 162mg TCZ SC on Day 1.  
Other concomitant medications included NSAIDs and prednisone for his sJIA.  e 
developed nasal congestion on Day 12, cough and vomiting with blood on Day 13, and 
dyspnea on Day 14.  On Day 15, he was diagnosed with oral candidiasis (SAE, Grade 2) 
and pneumonia (SAE, Grade 4).  e was hospitalized and intubated.  During the 
intubation, he experienced pulmonary hemorrhage followed by respiratory failure and a 
heart attac .  Attempts at resuscitation failed.  is cause of death was officially 
attributed to pulmonary hemorrhage.  The investigator considered all SAEs (oral 
candidiasis, pneumonia, and pulmonary hemorrhage) attributable to study drug. 
 
Subject was a 13-year-old girl, TCZ naïve, who died from sepsis on Day 
262.  She was initiated on the Q2W dosing regimen and switched to QW dosing regimen 
on Day 218 after an increase in weight to 30 g.  She was also receiving concomitant 
MTX, folic acid, naproxen, and prednisone for her sJIA.  Other medications included 
vitamin D and calcium.  Prior to her death, she received a total of 20 TCZ SC doses with 
her last dose administered on Day 239.  On Day 260, she was hospitalized with fever, 
ecchymoses, and neurological deterioration.  She was diagnosed with sepsis from an 
un nown source.  On Day 262, she died, and her death was attributed to sepsis and 
multi-organ failure.  Another AE experienced by the subject during the course of the 
study was a non-serious Grade 1 AE of tooth abscess on Day 42.  The investigator 
considered the SAE of sepsis as related to study drug. 
 

Reviewer’s Comment: It is notable that only 1 death occurred in the IV TCZ study in sJIA.  
However, the causes of the 2 deaths in this study can be attributed to infection (sepsis) and 
pulmonary hemorrhage in the setting of infection (pneumonia and oral candidiasis).  Infection is 
a known risk of therapy in this patient population, and both subjects were taking multiple 
immunosuppressants including steroids. 

Serious Adverse Events 

In study WA28118, a total of 7 subjects experienced 9 SAEs.  The majority occurred in the 
Infection and Infestations SOC (7.8% in the All TCZ group, 4 subjects with 5 SAEs).   owever, 3 
of these SAEs in the Infection and Infestations SOC were already described above as causes of 
the 2 deaths in the study.  Table 17 describes the subject narratives involving the SAEs.  Other 
than infections, other SAEs included JIA flare (n=2) and vertigo (n=1).  The SAE rate was 
calculated to be 19.3 events per 100 PY and was comparable to the rate in the IV TCZ study 
(WA18221). 
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Dropouts and/or Discontinuations Due to Adverse Effects 

Excluding death, there was only 1 subject who discontinued from the study due to an AE of sJIA 
flare or “lac  of efficacy.”   This subject ) was described above. 
 
The applicant included 1 of the cases of death in their overall rate of AEs leading to study 
discontinuation, which was 8.6 per 100 PY.  This was slightly higher than the rate (3.0 per 100 
PY) in the IV study, but it is unclear if death was counted toward the rate in study WA18221.  
On the other hand, there was 1 subject ( 30 g BW group) who was classified as withdrawing to 
due physician decision, but the physician made this decision due to persistently low neutrophil 
counts. 
 
Low neutrophil counts was the most common cause for drug dose modification or interruption.  
In the All TCZ group, 13 subjects (25.5%) experienced 28 AEs that led to a modification or 
interruption in the dose.  The rate of AE was 59.9 per 100 PY.  This was lower than the rate in 
study WA18221 (123.9 per 100 PY). 
 
Reviewer’s Comment: In general, as with the causes of death and SAEs, the types of AEs leading 
to discontinuation were consistent with the experience from the IV study for sJIA.  The overall 
numbers were small in this study. 

Treatment Emergent Adverse Events and Adverse Reactions 

In study WA28118, nearly all subjects in both BW groups experienced an AE.  The most 
common AEs in study WA28118 overall were viral upper respiratory tract infection (25.5%), 
neutropenia (25.5%), cough (23.5%), upper respiratory tract infection (21.6%), injection site 
erythema (19.6%), vomiting (17.6%), rash (15.7%), diarrhea (13.7%), and rhinitis, injection site 
pain, oropharyngeal pain, abdominal pain, leu openia, headache, and injection site pruritus (all 
11.8%).  These were generally consistent with the most common AEs in study WA18221, which 
were upper respiratory tract infection, headache, nasopharyngitis, and diarrhea. 
 
The frequency of some adverse events appeared to differ based on baseline BW group, dose 
frequency (in the <30 g BW group), and TCZ status. 

Baseline BW group 
o The SOC of Infections and Infestations occurred in 88% of subjects in <30 g BW 

group vs. 69.2% in the 30 g group.   
o The SOC General Disorders and Administration Site Conditions was more 

frequent in the 30 g group at 69.2% vs. 36.0% in the <30 g group. 
Dosing frequency in <30 g group 

o A difference was noted in the Injury, poisoning, and procedural complications 
SOC and the Respiratory, thoracic, and mediastinal disorders SOC, where more 
subjects receiving the Q2W experienced AEs compared to the Q10D subjects. 

o On the other hand, more subjects on the Q10D dosing regimen experienced AEs 
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in the General disorders and administration site conditions SOC compared with 
subjects on the Q2W regimen. 

TCZ status 
o More TCZ naïve subjects (57.7%) experienced AEs in the Respiratory, thoracic, 

and mediastinal disorders SOC compared to the Prior TCZ subjects (40.0%). 
o More subjects who had Prior TCZ experience (64.0%) reported AEs in the General 

disorders and administration site conditions compared to TCZ naïve subjects 
(42.3%). 

Laboratory Findings 

There are nown ris s with the use of TCZ on certain laboratory parameters.  These are 
highlighted here. 
 
Neutropenia 
Of 51 subjects in study WA28118, 48 subjects had a normal baseline neutrophil, and 23 had a 
normal post-baseline neutrophil count.  Post-baseline, 3 (5.9%) had a Grade 1 low neutrophil 
count  13 (25.5%) Grade 2 low neutrophil count  and 12 (23.5%) Grade 3 low neutrophil count.  
The proportion of patients with low neutrophil count abnormalities and Grade 3 neutropenia 
was lower in the <30 g BW group.  Six of the 12 subjects with Grade 3 neutropenia had this 
level of neutropenia at a single time point.  Of the 4 subjects who experienced the 5 serious 
infections in this study, only 1 (with the soft tissue abscess) had a low neutrophil count within 
15 days of the event. 
 
Additionally, 13 subjects in the All TCZ group (representing subjects with both BW and both TCZ 
status) had 33 neutropenia AEs.  None were serious.  No serious infections were associated 
with a neutropenia event. 
 
The rate of neutropenia per 100 PY was calculated to be 70.6 in the All TCZ group.  There was a 
slightly higher rate in the <30 g group (91.5 per 100 PY in <30 g vs. 50.4 per 100 PY in the 30 

g).  The rate was also slightly higher for the Q2W regimen compared to the Q10D regimen in 
the <30 g group, 70.3 per 100 PY and 101.0 per 100 PY, respectively.  These rates were slightly 
higher than what was seen in the IV TCZ study where the rate of neutropenia in the All TCZ 
group was 43.8 per 100 PY.  In the LTE study, the rates decreased. 
 
Thrombocytopenia 
Forty-nine subjects had normal baseline platelet counts, and the majority (74.5%) maintained 
platelet counts within normal range post-baseline.  Twelve subjects (23.5%, 10 subjects in <30 

g group [9 on Q2W] and 2 subjects in the 30 g group) developed a Grade 1 low platelet 
count.  No subjects developed a Grade 2, 3, or 4 low platelet count. 
 
Two subjects experienced a bleeding event (19-month old girl with a non-serious contusion and 
a 7-year-old boy with non-serious epistaxis) within 15 days of a low platelet count.  The subject 
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with the fatal bleeding event had normal platelet counts. 
 
Additionally, 2 subjects weighing < 30 g had an AE of thrombocytopenia.  Both were non-
serious, and only 1 led to drug interruption.  Both events resolved.  No bleeding event occurred 
within 15 days of these thrombocytopenia AEs.  The rate of thrombocytopenia AEs for the All 
TCZ group was 4.3 per 100 PY.  The rate was maintained and even lower in the LTE.  The rate 
was comparable to that in study WA18221. 
 
Macrophage Activation Syndrome (MAS) 
No events of MAS occurred in this study, nor in the LTE.  Three subjects in the IV study did 
experience MAS. 
 
Elevated liver enzymes 
Of the 50 subjects who had a normal ALT at baseline, 12 (24.0%) developed a post-baseline 
Grade 1 elevation  3 (6.0%) Grade 2 elevation  1 (2.0%) Grade 3 elevation.  The Grade 3 post-
baseline elevation was recorded at a single time point.  One subject started with a Grade 3 
elevation at baseline and then had a Grade 4 elevation post-baseline.  This elevation persisted 
for 13 days and then decreased to a Grade 1 elevation with continued TCZ.  This subject had a 
history of concomitant indomethacin use. 
 
Of the 48 subjects who had a normal AST at baseline, the majority (38/48, 79.2%) maintained a 
normal AST post-baseline.  Nine subjects (18.8%) had post-baseline Grade 1 elevation, and 1 
subject had a Grade 2 elevation.  One patient had a Grade 2 elevation at baseline, which 
increased to Grade 3 post-baseline.  This is the same subject who was utilizing indomethacin 
described above.  No Grade 4 elevations occurred. 
 
Of the 39 subjects with a normal total bilirubin at baseline, 33 maintained a normal total 
bilirubin level.  Four subjects (10.3%) had a post-baseline Grade 1 elevation, and 2 subjects had 
a Grade 2 elevation.  There were no Grade 3 or 4 elevations in bilirubin. 
 
Five subjects had an elevation in ALT  3x ULN, and 2 subjects had an elevation in AST  3x ULN. 
No subjects met laboratory criteria for y’s law.  Additionally, there were no hepatic AEs 
(serious or nonserious) during this study. 
 
Lipid panel 
In the All TCZ group, 16 subjects (33.3%) experienced an elevation in total cholesterol  200 
mg/dL, and 11 subjects (23.4%) experienced an elevation LDL  130 mg/dL.  These occurred in 
generally similar proportion for the two BW groups.  Additionally, for the majority of these lipid 
elevations, they were measured at a single time point.   

Vital Signs and Other Tests 

The majority of subjects had vital signs (blood pressure and heart rate) that remained within 
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the normal range.  There was a question whether 2 subjects in the 30 g group may have had 
a BW loss of >10% from baseline, but the applicant reported that this finding was due to a 
measurement error. 

The applicant also reports that 1 subject (17 year-old girl, >30 g) had an abnormal chest x-ray 
at baseline.  No chest x-rays needed to be done for a positive PPD during the study. 

Immunogenicity 

Anti-TCZ antibodies were measured for all subjects at approximately 3-month intervals during 
the study and at the last study visit.  The protocol also allowed for event-driven sampling for 
any subjects who experienced a serious injection-related or allergic reactions or 
hypersensitivity reactions leading to withdrawal. 

As already described in Clinical Pharmacology Section 6.2.2, all 51 subjects had a screening 
assay result at baseline, and 46 subjects had at least 1 post-baseline screening assay result.    
Three subjects (5.9%) tested screening assay positive at positive, but all subjects, including 
these 3, were ADA negative post-baseline.  Of note, 1 of the baseline positive subjects had a 
history of prior TCZ experience.   Thus, no analysis of efficacy or safety based on anti-drug 
antibodies (ADA) was performed. 
 
Similarly, in the LTE study WA28231, all subjects (n=37, 100%) were evaluated at baseline, and 
26 subjects (70.3%) had at least 1 post-baseline screening assay.  None of these subjects were 
screening assay positive (both baseline and post-baseline). 
 
Immunogenicity in study WA18221 was reviewed with BLA 125276/S-022.

Analysis of Submission-Specific Safety Issues  

The AEs of special interest (AESIs) were selected based on the underlying disease (sJIA) and the 
nown ris  profile of tocilizumab.   The AESIs and Selected AEs were already identified defined 

in Section 10.3.  Table 18 displays all the AESIs and Selected AEs for studies WA28118, the LTE 
WA29231, and the IV study WA18221.  These AEs will be reviewed in more detail below. 
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Infections 

General infections 
Most subjects in study WA28118 had at least 1 AE in the Infection and Infestation SOC.  A 
higher proportion of subjects < 30 g (88.0%) reported an infection AE compared with subjects 

 30 g (69.2%).  The proportion of subjects with an infection AE was similar by TCZ status 
(80.8% of TCZ naïve and 76.0% of Prior TCZ). 
 
The most common infection AEs were viral upper respiratory tract infection (25.5%), upper 
respiratory tract infection (21.6%), and rhinitis (11.8%). 
 
The rate of general infection in study WA28118 was 258.9 per 100 PY.  The rate was slightly 
higher in the lower weight group (331.2 per 100 PY in <30 g group vs. 189.2 per 100 PY in 30 

g group).  These rates did not increase with time, and, in fact, rates were lower in the LTE.  
These rates were actually similar to the IV TCZ study in sJIA.  The rate of infection in the <30 g 
group was 374.3 per 100 PY vs. 200.6 per 100 PY in the 30 g group vs. 280.2 per all TCZ group. 
 
Serious infections 
In study WA28118, there were 5 serious infections reported by 4 subjects (all <30 g).  The 
serious infections were already described in the SAE narratives and included pneumonia (2 
events), soft tissue abscess, oral candidiasis, and sepsis.  These serious infections occurred in 
subjects on the Q10D dose (soft tissue abscess), Q2W dose (oral candidiasis, 2 cases of 
pneumonia), and QW (sepsis).  One of the cases of pneumonia and the case of soft tissue 
abscess resolved.  The other serious infections were involved in the 2 deaths that occurred in 
the study. 
 
The rate of serious infections in study WA28118 was 10.7 per 100 PY.  This rate did not increase 
with time (in the LTE study).  It is also comparable to rate in the IV TCZ study WA18221, 11.3 
per 100 PY. 
 
Opportunistic infections 
No opportunistic infections occurred in this study and were not reported in the supportive 
studies either.  No subjects had a positive PPD. 

Hypersensitivity Reactions 

A total of 3 subjects in study WA28118 experienced 4 potential hypersensitivity reactions.  
These reactions were hypersensitivity (PT), decreased platelet count, pruritus, and pyrexia.  The 
rate for all TCZ subjects was calculated at 8.6 per 100 PY.  This was much lower than the rate for 
IV TCZ, 30.2 per 100 PY.  The sponsor does note that there was one subject in study WA28118 
who is recorded as having an injection site reaction (ISR), but his ISR may be better categorized 
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as a hypersensitivity reaction because he had mild systemic symptoms (headache, vertigo, 
fatigue. 

No subjects experienced anaphylaxis defined by either the anaphylactic reaction SMQ narrow 
or Sampson’s criteria. 

Injection Site Reactions 

Twenty-one subjects (41.2%) were documented as having at least 1 injection site reaction (ISR), 
specifically a total of 136 ISRs.  A smaller proportion of the <30 g group (20.0%) compared to 
the  30 g group (61.5%) had an ISR.  Most of the ISRs in the  30 g group could be attributed 
to 4 female subjects who reported 90 of the 122 ISRs in that category.  Overall, the most 
commonly reported ISRs were injection site erythema, injection site pain, injection site pruritus, 
injection site reaction, and injection site swelling.  The documented ISRs were non-serious and 
did not require treatment withdrawal or even dose interruption. 
 
The rate of ISRs per 100 PY was calculated to be 291.0 per 100 PY.  ISRs continued to occur in 
the LTE study at a lower rate.  There was a total of 3 ISRs in the LTE study.  ISRs are not 
applicable for the IV TCZ study in sJIA.  Instead, the applicant provides the rate of ISRs per 100 
PY in the SC TCZ for pJIA study (WA28117).  For the All TCZ group, the rate was 113.0 per 100 
PY, thus slightly smaller than the rate in the sJIA study.  Notably, the rates of ISRs in pediatric 
diagnoses (sJIA and pJIA) were higher than what was calculated for the adult RA studies, 30.1-
33.6 per 100 PYs. 

Serious Bleeding Events 

One subject ( ) experienced an SAE of pulmonary hemorrhage, already described 
above.  Based on this 1 event, the rate of serious bleeding AE per 100 PY was 2.1 in the All TCZ 
group. 

Other AESIs and Selected AEs for Analyses 

The other AESIs of GI perforations, demyelinating disorders, myocardial infarction, stro e, and 
malignancies did not occur in study WA28118. 
 
Neutropenia, thrombocytopenia, and MAS were designated “selected AEs for analyses,” but 
they are described under Laboratory Findings in Section 10.4.  
 

Safety Analyses by Demographic Subgroups 

The safety of the different body weight groups and TCZ status are discussed in the above review 
of safety. 
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The applicant also evaluated the rate of overall AEs in the <30 g body weight based on dosing 
regimen (Q10D and Q2W).  The rate of overall AEs was similar: 984.5 per 100 PY (95% CI: 767.5, 
1243.9) for those who received Q10D and 1029.0 per 100 PY (95% CI: 877.1, 1199.7) for those 
who received Q2W. 
 
Lastly, the applicant provided safety information in the 3 subjects who were < 2 years and the 1 
subjects who weighed <10 g at baseline.  Table 19 presents details of the safety experience of 
these subjects.  There was only 1 SAE of a soft tissue abscess that resolved.  The AEs of these 
subjects were consistent with subjects  2 years of age. 
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supplement. 

Human Reproduction and Pregnancy 

No pregnancies have been reported in clinical studies with TCZ in sJIA patients.  Adequate data 
relating to the use of TCZ in pregnant women are not available.  It is also un nown whether TCZ 
was excreted in human breast mil . 

Nonclinical data of IV TCZ and pregnancy and lactation were evaluated with previous 
submissions. 

Pediatrics and Assessment of Effects on Growth 

eight was measured by the applicant using the height standard deviation score (SDS).  The 
height SDS was calculated as (observed height-median value of the reference population)/SD of 
the reference population.  The reference population was defined by World ealth Organization 
(W O) norms for the same sex and age. 
 
At baseline, the TCZ naïve subjects <30 g had a mean height SDS below the normal reference 
range, but the height SDS increased at Month 6 and Year 1 towards the normal reference 
range.  Mean height SDCs for the other subgroups (TCZ naïve subjects 30 g group, Prior TCZ 
subjects both <30 g and 30 g) were close to normal reference range at baseline and 
remained stable to mildly increased over 12 months.   
 
Thus, utilizing the height SDS and other height measurements such as the height velocity score, 
the applicant reports that SC TCZ led to an improvement in growth, consistent with that 
observed with IV TCZ in sJIA. 

Overdose, Drug Abuse Potential, Withdrawal, and Rebound 
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No cases of TCZ overdose have been reported in clinical studies in sJIA.  There have been 
cases of TCZ overdose in other indications (e.g., adult RA) without associated AEs.   

There are no safety data on withdrawal or rebound in subjects with sJIA treated with SC 
TCZ. 

Safety in the Post-Market Setting 

The international birthdate (IBD) of TCZ is April 11, 2005, the date that TCZ was first granted 
mar eting approval in Japan for the treatment of Castleman’s disease.  The US approvals of 
TCZ are summarized in Section 3.1.  TCZ IV has been approved in over 100 countries 
worldwide, and TCZ SC has been approved in over 90 countries. 

In the most recent Periodic Benefit-Ris  Evaluation Report (PBRER, data loc  point of April 
10, 2017), the estimated cumulative total of  patients (  PY) have received 
TCZ from mar eting experiences across all indications and regions.  The estimated 
cumulative post-mar eting exposure to TCZ for sJIA is  patients (  PY).  Post-
mar eting safety data for the PBRER were obtained from non-interventional studies (e.g., 
post-authorization safety studies), reports from other solicited sources, and spontaneous 
individual case safety reports (e.g., reports from healthcare professionals, consumers, 
health authorities, and scientific literature).  No new safety signals were identified.  

Integrated Assessment of Safety 

The objective of the safety data from this open-label, uncontrolled study is to support the 
PK bridge.  Again, the conclusions from the safety analyses are, thus, limited.  Importantly, 
most of the safety were consistent with what was reported with IV TCZ for the treatment of 
sJIA.  Additionally, for the LTE study, there was no worsening in safety with longer exposure. 

There were 2 deaths in study WA28118, which exceed what was reported in study 
WA18221 (the IV TCZ study in sJIA).  The causes of death (namely, infection and pulmonary 
hemorrhage with underlying infection) were not unexpected. 
 
Injection site reactions (ISRs) occurred in this study and is a new safety signal for sJIA 
because ISRs would not have been an issue in the IV study.  The ISRs were consistent, 
however, with what was noted in the pJIA SC study.  Notably, the rates of ISRs were slightly 
higher in the pediatric indications compared to adult RA. 

Any comment on immunogenicity in this study is further limited because there were no 
post-baseline anti-drug antibodies. 
 
Lastly, the sponsor again highlights the safety data from the 3 subjects who were less than 2 
years-old.   There was 1 SAE (soft tissue abscess) and 2 cases of Grade 3neutropenia, thus, 
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12  Advisory Committee Meeting and Other External Consultations 

An advisory committee (AC) meeting was not recommended for this supplemental BLA.  
The efficacy and safety data in this supplement are generally consistent with what was 
reported with the original approval of TCZ (IV) for sJIA.  No issues were identified that 
would warrant AC discussion. 
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13 Pediatrics  

This supplement and its supporting study (WA28118) fulfills Study 3 of the Pediatric 
Written Request, issued to offman-La Roche, Inc. on November 15, 2012, and 
amended on June 27, 2017.   Study WA28118 meets the study design, objective, 
patients to be studied, endpoints, and timeline as outlined for Study 3 of the Pediatric 
WR.  Thus, this portion of the WR should be considered fulfilled.  The supplement was 
also discussed at the FDA Pediatric Review Committee (PeRC) on July 25, 2018.  PeRC 
agreed with division’s assessment.  
 
This is the one of the 4 studies of the WR to be fulfilled.  Study 1 was fulfilled with the 
submission of BLA 125275/S-115 on November 10, 2017.  Study 2 was fulfilled with the 
submission of the CSR for study WA19977 LTE through Wee  104 on July 18, 2013, 
reviewed under a separate memo.  Study 4 was fulfilled with the submission of BLA 
125472/S-028 on November 14, 2017.  Thus, with the submission of this supplement, 
the applicant has met the timeframe for completion of the Pediatric WR on or before 
September 30, 2020.  The Pediatric WR and the applicant’s submissions were reviewed 
by the Pediatric Exclusivity Board, and tocilizumab was granted pediatric exclusivity on 
July 18, 2018. 
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14  Labeling Recommendations 

Prescription Drug Labeling 

Table 20 provides a summary of labeling proposal and interactions between the 
applicant and the Agency.  In brief, based on the data from study WA28118, the 
applicant proposes updating the US prescribing information (USPI) with the indication 
for treatment of sJIA with SC TCZ.  The applicant also proposes  

.  
 
Table 20: Summary of Significant Labeling Changes 

Summary of Significant Labeling Changes (High level changes and not direct 
quotations) 

Section Labeling Discussions 
1.4 Indications and Use,  
2.4 Dosage and Administration, 
8.4 Pediatric Use,  
Medication Guide 
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  A revised 
indication was agreed on by the applicant on 
September 10, 2018. 

2.4 Dosage and Administration The Agency also recommended that the order of 
bullets be rearranged to be consistent with Section 
2.3 (SC TCZ in pJIA).  The applicant agreed to these 
changes.  

6.7 Clinical Trials Experience in 
sJIA Treated with ACTEMRA-SC 

As there were no qualitative or notable 
quantitative differences from the safety in IV TCZ 
for sJIA, except for Injection Site Reactions (ISRs) 
and immunogenicity, the Agency recommended 
only leaving those 2 AEs along with the statement 
that the safety observed for SC TCZ was consistent 
with the nown safety of IV TCZ.  The applicant 
agreed with these changes. 

12.3 Pharmaco inetics Under the sJIA section, the Agency recommended 
that the applicant use observed PK values instead 
of model-predicted PK values. 
 
In response, dated August 20, 2018, the applicant 
proposed that the observed data are similar to the 
model-predicted PK values.  Additionally, the PK 
data for the other approved indications are model-
predicted values, and, thus, utilizing model-
predicted values would allow for consistency.  The 
Agency found the applicant’s rationale to be 
acceptable and agreed with eeping the model-
predicted PK values. 

14.7 Clinical Studies: sJIA – 
Subcutaneous Administration 

The Agency recommended abbreviating the study 
information and utilizing similar language to that 
used for pJIA – SC administration.   In general, a 
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statement that efficacy is based on PK exposure 
and extrapolation of efficacy of the IV TCZ in sJIA 
would be sufficient.  The applicant agreed with the 
Agency’s recommendation. 

 
Final agreement on the above labeling was reached on September 10, 2018.   

15  Risk Evaluation and Mitigation Strategies (REMS) 

Tocilizumab (ACTEMRA) was released from its REMS requirement (originally approved 
on January 8, 2010, and modified on October 21, 2013) on August 18, 2015, based on 
the confirmation that there has been at least 1 complete assessment  the REMS goals 
were met  and there were no identified or emerging safety issues that require 
continued or new communication within the subsequent 6 months. 
 
No new ris  management plants are submitted as part of this supplement, and no new 
REMS are necessary. 

16  Postmarketing Requirements and Commitment 

There are no potential or new safety or efficacy issues determined from this review that 
warrant further assessment with a postmar eting requirement (PMR) or postmar eting 
commitment (PMC).  
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17  Division Director (or designated signatory authority) 

I agree with the team’s recommendation for limiting the age group to  2 years of age.   
I recommend approval.   
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Financial Disclosure 

The applicant provides financial disclosure information for study WA28118, the primary 
study that supports this supplement.  Studies WA18221 (IV TCZ in sJIA) and WA29231 
(the LTE study of WA28117 and WA28118) are supportive studies.  As part of this 
supplement, the applicant provides financial disclosure information for study WA29231.  
The financial disclosure information for study WA18221 was reviewed with the approval 
of BLA 125276 Supplement 022.  The tables below provide the details of the financial 
disclosure information collected and trac ed by the applicant. 
 
The same 2 investigators at the same clinical site (  

) disclosed positive financial disclosures for both  
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.  This clinical site recruited a total of  patients for study and  
patient for study .  The applicant provided information regarding the nature of 
the financial arrangement and steps ta en to minimize potential bias  this information is 
described in Section 8.1.2 (Study Results for ).  The same information applies 
for study . 
 
Covered Clinical Study (Name and/or Number): WA28118 
 
Was a list of clinical investigators provided:  
 

Yes   No  (Request list from Applicant) 

Total number of investigators identified: 197 (43 prinicipal investigators) 

Number of investigators who are Sponsor employees (including both full-time and part-time 
employees): 0 
 
Number of investigators with disclosable financial interests/arrangements (Form FDA 3455): 2 

If there are investigators with disclosable financial interests/arrangements, identify the number 
of investigators with interests/arrangements in each category (as defined in 21 CFR 54.2(a), (b), 
(c) and (f)): 

Compensation to the investigator for conducting the study where the value could be 
influenced by the outcome of the study: 0 

Significant payments of other sorts: 2 

Proprietary interest in the product tested held by investigator: 0 

Significant equity interest held by investigator in Study Sponsor(s): 0 

Sponsor of covered study: 0 

Is an attachment provided with details 
of the disclosable financial 
interests/arrangements:  

Yes   No  (Request details from 
Applicant) 
 

Is a description of the steps ta en to 
minimize potential bias provided: 

Yes   No  (Request information from 
Applicant) 

Number of investigators with certification of due diligence (Form FDA 3454, box 3) None, all 
investigators provided financial disclosure 

Is an attachment provided with the 
reason:  

Yes   No  (Request explanation from 
Applicant) 

 
Covered Clinical Study (Name and/or Number): 29231 (ongoing LTE study) 
 
Was a list of clinical investigators provided:  Yes   No  (Request list from Applicant) 
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Total number of investigators identified: 107 total (21 prinicipal investigators) 

Number of investigators who are Sponsor employees (including both full-time and part-time 
employees): 0 
 
Number of investigators with disclosable financial interests/arrangements (Form FDA 3455): 2 

If there are investigators with disclosable financial interests/arrangements, identify the number 
of investigators with interests/arrangements in each category (as defined in 21 CFR 54.2(a), (b), 
(c) and (f)): 

Compensation to the investigator for conducting the study where the value could be 
influenced by the outcome of the study: 0 

Significant payments of other sorts: 2 

Proprietary interest in the product tested held by investigator: 0 

Significant equity interest held by investigator in Study Sponsor(s): 0 

Sponsor of covered study: 0 

Is an attachment provided with details 
of the disclosable financial 
interests/arrangements:  

Yes   No  (Request details from 
Applicant) 
 

Is a description of the steps ta en to 
minimize potential bias provided: 

Yes   No  (Request information from 
Applicant) 

Number of investigators with certification of due diligence (Form FDA 3454, box 3) None, all 
investigators provided financial disclosure 

Is an attachment provided with the 
reason:  

Yes   No  (Request explanation from 
Applicant) 
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There were 2 patients in study WA18221 with detected treatment-emergent ADAs. No 
treatment-emergent ADAs were detected for patients in study WA28118. Due to the 
very limited number of patients who were ADA positive following TCZ SC and IV 
administration, the exposure ADA relationship cannot be fully assessed for the sJIA 
patient population. 
 
The results of the predictive chec  evaluation (VPC and NPDE plots) indicated that the 
model correctly captured both the central tendency and the inter-individual variability 
of tocilizumab pharmaco inetics following IV and SC administration, as well as 
dependence of the tocilizumab PK parameters on covariates. Plots indicated some 
underestimation of concentrations following SC Q2W administration, but it is li ely due 
to the small size of the data set that contained only 51 subjects with SC administration. 
 
Predictive chec  simulations for Ctrough concentrations at wee  12 showed an adequate 
predictability for IV and SC dosing regimens (Figure 15). Median Ctrough values at wee  12 
following SC dosing were under-predicted by 32% for WT < 30 g on Q2W regimen and 
by 17% for WT > 30 g  the values for WT < 30 g on Q10D and for IV regimens were 
predicted well. Overall, the model provided an adequate description of the IV and SC 
data. 
  

Reference ID: 4319702



BLA Multi-disciplinary Review and Evaluation  
BLA 125472/s31 
Tocilizumab (ACTEMRA) 
 

  Page 100 of 130 

Table 22: Summary of NONMEM Runs for Model Development 

 
Source: Table 7 on Page 46 of 1084039.pdf 
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Table 23: Parameter Estimates for the Final Model 020 

 
Source: Table 8 on Page 47 of 1084039.pdf 
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Figure 15: Visual Predictive Check for Model 020, by Route of Administration, Weight 
Group, and Dosing Regimen 

 
Source: Figure 36 on Page 101 of 1084039.pdf 
 
Reviewer’s comments: The covariate selection procedure has been implemented based on 
the established popPK model for TCZ in pJIA patients. Given the model building procedure 
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and the various model validation techniques used for the popPK model for TCZ in sJIA 
patients, the population PK model for TCZ in sJIA seems reasonable based on model 
diagnostics. 
 
Predictive check results show under prediction for trough concentrations following SC 
administration (both Q2W and QW regimens), this should be considered when Ctrough values 
derived from simulation are used for exposure comparison. Model-Based Simulations 
The simulations show that steady-state is achieved after approximately 12 (for Ctrough) or 
9 - 10 (for Cmean, AUC , and Cmax) wee s of dosing. The AUC  (and Cmean) accumulation 
ratios were 4.28 and 2.27 for 162 mg QW and Q2W SC regimens, respectively. The 
accumulation ratios for Ctrough were 4.39 and 3.21, respectively. The accumulation ratios 
for the Cmax were 3.66 and 1.88, respectively. 
 
Due to dependence of total clearance on tocilizumab serum concentrations, half-life of 
tocilizumab is concentration-dependent and can only be calculated at a given serum 
concentration level. Based on conditional simulations, median effective half-life of 
tocilizumab during an inter-dose interval at steady-state varies between 12.2 and 13.5 
days for 162 mg SC QW dosing (WT > 30 g) and between 10.7 and 13.9 days for 162 mg 
SC Q2W dosing (WT < 30 g). For Q2W IV regimens, it varies between 12.4 and 16.3 days 
for 8 mg/ g (WT > 30 g) and between 10.3 and 16.1 days for 12 mg/ g (WT < 30 g). 
 
Comparison of predicted individual steady-state exposures (Table 24) following dosing 
regimens in studies WA18221 (8 and 12 mg/ g QW IV) and WA28118 (Q2W and QW 162 
mg SC) showed that, distributions of predicted Ctrough values were similar for IV and SC 
regimens and both weight groups (Figure 16). More than 95% (49/51) of predicted 
Ctrough values for subjects in study WA28118 were above the 5th percentile of Ctrough for 
subjects in study WA18221. This was also true for observed steady-state Ctrough values 
collected at 12 wee s or later after starting treatment (Figure 17). 
 
The range of predicted steady-state values of Cmean and AUC over 2 wee s were similar 
for the 2 weight groups following both IV and SC dosing, but the median values were 
lower for SC compared to IV dosing regimens (Figure 16). For subjects weighing  30 g, 
the mean values of Cmean and AUC over 2 wee s were 23% lower following 162 mg SC 
QW compared to 8 mg/ g IV Q2W regimen. For subjects weighing < 30 g, the mean 
values of Cmean and AUC over 2 wee s were 18% lower following 162 mg SC Q2W 
compared to 12 mg/ g IV Q2W regimen (Table 24). 
 
As expected, Cmax values were lower following SC administration compared to IV.  
 
Reviewer’s Comments: Overall, the population pharmacokinetic model developed using 
data from Study WA18221 and WA28118 was able to describe PK data after IV and SC 
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TCZ administration from sJIA patients. However, PK parameters derived from model 
simulation should be used with caution, because 1) a tendency of under prediction the 
steady state Ctrough concentrations following SC administration was observed in visual 
predictive check (Figure 15) discrepancy of model predicted parameters (AUC, Ctrough, 
Cmax) for the same study (WA18221) using the current model vs. the former population 
PK model was noted (refer to clinical pharmacology IR send on June 11 for more details).  
 
For the reasons provided above, the observed values should be used for steady state 
Ctrough comparison between the two routes of tocilizumab administration. For both 
weight categories, the mean observed steady state Ctrough following SC route are 
comparable to that following IV route (Table 25) with overlapped ranges (Table 25, 
Figure 17). 

For steady state AUC comparison using the predicted values, the mean values of AUC 
were about 25% lower following SC regimens compared to IV regiments by weight group 
(Figure 16). Given that a flat exposure-efficacy relationship was identified in the Phase 3 
efficacy safety study for IV route in sJIA patients (Study WA18221), a 25% lower AUC is 
unlikely to result in compromised efficacy.   
 
Overall, the proposed SC regimens are acceptable from a Clinical Pharmacology 
perspective. 
 
Table 24: Predicted Mean (SD) Steady-State Exposures by Dosing Regimen in Studies 
WA18221 and WA28118 

 
Source: Table 19 on Page 62 of 1084039.pdf 
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Figure 16: Distributions of Predicted Steady-State Trough Concentration Values (top) 
and AUC Values (bottom) for sJIA patients following IV and SC Dosing Regimens 
Red dashed line: 5th percentile of predicted Ctrough,SS values for subjects from study WA18221 (CtroughSS= 20.2 
ug/mL).  
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Source: Figure 53 and 55 of 1084039.pdf 
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Figure 17: Observed Ctrough,SS Values in Study WA28118 versus Weight: Original Scale 
Observed Ctrough,SS values for study WA28118 (circles). They were defined as observations at week >12 after 
the first SC dose and at 3.5 - 10.5 days (for QW), 5 - 15 days (for Q10D) or 7 - 21 days (for Q2W) after the SC 
dose. Black line: 5th percentile of predicted Ctrough,SS values for subjects from study WA18221 (Ctrough,SS=20.2 
ug/mL). 

 
Source: Figure 54 on Page 119 of 1084039.pdf 
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For clinical remission, there were no differences between the treatment groups. While 
higher percent of prior TCZ patients attained clinical remission compared to TCZ-naive 
patients, confidence intervals were large and overlapping. In each group, there were no 
differences between trough concentration-time courses of patients who achieved and 
who did not achieve clinical remission. 

Reviewer’s Comments: Graphical analysis was mainly conducted to explore exposure-
safety and exposure-efficacy relationship. No clear trends for the SC sJIA dose regimens 
were identified and it could possibly be explained by the small sample size (51 sJIA 
subjects) in study WA28118. 

Reviewer’s Analysis 

The reviewer was able to reproduce the sponsor’s results with NONMEM (Table 26, 
Table 27). No additional analysis was conducted.  
 

Table 26: Analysis Codes/Datasets/Report 
Study 
Number 

Name  Link to EDR 

Studies 
WA18221 
and 
WA28118 

Population PK Analysis of 
Tocilizumab SC and IV (WA28118 
and WA18221) and Graphical 
Exposure-Safety and Exposure-
Efficacy Analysis of Tocilizumab SC 
(WA28118) in Patients with 
Systemic Juvenile Idiopathic 
Arthritis (1084039.pdf) 

\\cdsesub1\evsprod\BLA125472\0164\m5\53-clin-
stud-rep\533-rep-human-p -stud\5335-popul-p -
stud-rep\report-1084039\ 1084039.pdf     

Studies 
WA18221 
and 
WA28118 

NONMEM control stream 
(run020-ctl.txt) 

\\cdsesub1\evsprod\BLA125472\0164\m5\datasets
\1084039\analysis\legacy\programs\run020-ctl.txt 

Studies 
WA18221 
and 
WA28118 

NONMEM output file (run020-
lst.txt) 

\\cdsesub1\evsprod\BLA125472\0164\m5\datasets
\1084039\analysis\legacy\programs\run020-lst.txt 

Studies 
WA18221 
and 
WA28118 

Population PK dataset (popp .xpt) \\cdsesub1\evsprod\BLA125472\0164\m5\datasets
\1084039\analysis\legacy\datasets\popp .xpt 

Studies 
WA18221 
and 
WA28118 

Response to FDA Request for 
Information submitted on June 18, 
2018 (2018-06-18_ Clinical 
Response to FDA Request for 
Information.pdf) 

\\cdsesub1\evsprod\bla125472\0193\m1\us\clin-
response-fda-req-info.pdf 
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Table 27: Listing of Analyses Codes and Output Files 
File Name Description Location in \\cdsnas\pharmacometrics\ 
Run020.mod NONMEM 

control stream 
 \\cdsnas\pharmacometrics\Reviews\Ongoing PM 
Reviews\Tocilizumab BLA125472 s031 JN\popPK analysis 1084039\ 
run020.mod  

Run020.lst NONMEM 
output file 

 \\cdsnas\pharmacometrics\Reviews\Ongoing PM 
Reviews\Tocilizumab BLA125472 s031 JN\popPK analysis 1084039\ 
run020.lst  
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Sponsor’s response to IR 

Response to IR sent on June 11, 2018 
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