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Clinical Team Leader, Division of Pulmonary, Allergy, and 
Rheumatology Products, CDER, FDA
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Associate Director, Division of Pulmonary, Allergy, and 
Rheumatology Products, CDER, FDA

Subject: Division Director Summary Review
BLA Number: 125472
Applicant Name: Genentech
Date of Submission: December 21, 2012
PDUFA Goal Date: October 21, 2013
Proprietary Name: Actemra® 
Established Name: Tocilizumab
Dosage form: Pre-filled syringe-162 mg/0.9 mL
Proposed Indications: Moderately to Severely Active Rheumatoid Arthritis in Adults 

with an Inadequate Response to one or more DMARD therapies 

Action: Approval

1. Introduction
Genentech submitted Biologic Licensing Application (BLA) 125472 on December 21, 
2012, in support of subcutaneous (SC) administration of tocilizumab (TCZ) in adult 
rheumatoid arthritis (RA) patients.  Tocilizumab for intravenous (IV) infusion was first 
approved in the United States on January 8, 2010 (BLA 125276) for the treatment of 
moderately to severely active RA patients who have had an inadequate response to one or 
more TNF antagonists, and received subsequent approval for the broader group of RA 
patients who have had an inadequate response to one or more disease-modifying anti-
rheumatic drugs (DMARDs).  Subsequently, tocilizumab IV was also approved for 
systemic juvenile idiopathic arthritis (sJIA) and polyarticular juvenile idiopathic arthritis 
(pJIA) on April 15, 2011 and April 29, 2013, respectively.  It was the first in class (IL-6 
receptor antagonist) biologic agent for the treatment of adult patients with RA, and 
pediatric patients with sJIA and pJIA, approved in the United States. 

Tocilizumab is currently marketed as a solution for intravenous infusion, to be 
administered over 60 minutes.  For RA, the current IV dosing is 4 mg/kg every 4 weeks 
followed by an increase to 8 mg/kg every 4 weeks based on clinical response.  For pJIA, 
the currently approved IV dosing is 10 mg/kg given once every 4 weeks for patients 
weighing < 30 kg, and 8 mg/kg for patients weighing ≥30 kg.  For sJIA, the currently 
approved IV doing is 12 mg/kg given once every 2 weeks for patients < 30 kg, and 8 
mg/kg for patients ≥ 30 kg. 
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six clinical pharmacology studies that were designed to characterize the PK and 
pharmacodynamic (PD) profiles of tocilizumab following IV and SC administration, and 
to evaluate the immunogenicity of tocilizumab when administered SC.  

Based on the population PK analysis, the bioavailability of tocilizumab following SC 
administration for a typical patient was estimated to be 79.5% (95%CI: 77.9 – 81.1%).  
Following SC dosing in RA patients, the absorption half-life was around 3-5 days. The 
t1/2 of tocilizumab is concentration dependent. For IV administration, the concentration-
dependent apparent t1/2 is up to 11 days for 4 mg per kg every 4 weeks (q4w) and up to 
13 days for 8 mg per kg q4w in patients with RA at steady-state. For SC administration, 
the concentration-dependent apparent t1/2 is up to 13 days for 162 mg every week (qw)
and 5 days for 162 mg every other week (q2w) in patients with RA at steady-state.

The SC dose regimens for the two phase 3 studies (WA22762 and NA25220) were 
determined based on PK, PD, and safety data from two phase 1/2 studies (MRA227JP 
and NP22623) in patients with RA.  Based on these two study results, it was found that 
the PD profiles (CRP, ESR, and sIL-6R) corresponding to the tocilizumab 162 mg SC qw
regimen were most  comparable to those following the tocilizumab 8 mg/kg IV Q4W 
regimen. In comparison, the162 mg SC q2w regimen led to slower and less pronounced 
PD responses than 8 mg/kg IV q4w and 162 mg SC qw regimens. However, the PD 
responses following the 162 mg SC q2w regimen were superior to the 81 mg SC q2w and 
qw regimens.

6. Clinical Microbiology
Both the drug substance and drug product sections of this BLA submission were 
reviewed from a microbial control, CMC sterility assurance, and microbiology quality 
perspective, and were found to be acceptable.  As a part of a post-marketing commitment, 
the Applicant has agreed to determine the  volume necessary for  

 and will provide their report by October 30, 2013.

7. Clinical and Statistical – Efficacy
a. Overview of the clinical program

Characteristics of the relevant clinical studies that form the basis of the review and 
regulatory decision for this application are shown in Table 3.  The design and conduct of 
these studies are briefly described below, followed by efficacy findings and conclusions.  
Safety findings are discussed in the following section.   

Reference ID: 3393643

(b) (4) (b) (4)





Division Summary Review BLA 125472 Actemra (Tocilizumab) subcutaneous injection
DPARP/ODE2/CDER Genentech

Page 7 of 12

response rates, tocilizumab SC minus tocilizumab IV, was not less than 12 percentage 
points. If this was met the 95% CI would then be tested against a 10% NIM. The non-
inferiority limits were defined to ensure maintenance of at least 65% (12% NIM) and 
70% (10% NIM) of the ACR20 response seen with tocilizumab 8 mg/kg IV q4w versus 
placebo in the previous IV trials. The effect size of IV tocilizumab in previous placebo-
controlled studies using the proportion of patients achieving ACR20 responses at 6 
months was 48-60%.  The NIM was selected in agreement with previous Agency advice 
to the applicant.  Other efficacy endpoints included ACR50 and ACR70 responses, 
physical function characterized by HAQ-DI, and changes in DAS28.  Safety assessments 
included recording of adverse events, vital signs, clinical laboratory measures, physical 
examination, and immunogenicity.  PK assessments were also conducted in a sub-study.

Study NA25220 was a randomized, double-blind, placebo-controlled, parallel group, 
global study (124 centers in 21 countries) conducted in patients with active RA having an 
inadequate response to DMARDs. After meeting eligibility criteria, 656 patients were 
randomized to receive either tocilizumab 162 mg SC or placebo every other week. From 
weeks 12 to 48, patients initially randomized to receive either tocilizumab or placebo 
could move to open label escape therapy with tocilizumab 162 mg SC once weekly if 
there was < 20% improvement in swollen joint count (SJC) and tender joint count (TJC) 
from baseline. The primary efficacy endpoint was the percentage of patients with ACR20 
response at week 24.  Other efficacy endpoints included ACR50 and ACR70 responses, 
physical function characterized by HAQ-DI, and change from baseline in the van de 
Heijde modified Sharp radiographic score at Week 24. Safety assessments were similar to 
Study WA22762.

c. Efficacy findings and conclusions
The submitted clinical program showed that fixed dose subcutaneous administration of 
tocilizumab every week was not inferior to the currently approved high dose of 
tocilizumab given via intravenous administration and that tocilizumab SC every other 
week was superior to placebo in patients with RA. The primary efficacy endpoint was 
ACR20 response at week 24, with the primary analysis being a comparison between the 
IV and SC tocilizumab per protocol populations in Study WA22762 (SC-I), with the NIM 
as described above; and IV tocilizumab versus placebo (ITT population) in Study 
NA25220 (SC-II).  The primary efficacy results as well as some additional secondary 
endpoints are summarized in Table 4. 

Various subgroup analyses were performed.  At week 24, the ACR20/50/70 responses in 
Study WA22762 were comparable for the SC qw and IV 8 mg/kg arms across the three 
body weight categories, with responses in both arms decreasing with increasing body 
weight.  In Study NA25220, ACR responses with TCZ SC q2w also decreased with 
increasing body weight. Per Dr. Hoberman’s analysis, logistic regression analysis showed 
that the overall response rate is slightly lower in those who weighed at least 100 kg 
compared to those who weighed between 60 and 100 kg. However, there was no evidence 
of any interaction between treatment and weight category.  
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Based on phase 3 study results, tocilizumab 162 mg SC qw and 8 mg/kg IV q4w
treatment regimens demonstrated comparable efficacy. The tocilizumab 162 SC q2w
dosing regimen also showed clinically superior efficacy improvements to placebo. 
However, the treatment effect was less pronounced in patients weighing > 100 kg weight 
group treated with tocilizumab 162 kg SC q2w treatment compared to the same body 
weight groups for tocilizumab 162 kg SC qw and 8 mg/kg IV q4w treatments (50.0%, 
50.8%, 38.5%, and 27.3% for 162 mg SC qw, 162 mg SC q2w, 8 mg/kg IV q4w, and 
placebo in terms of ACR20 responses, respectively, at week 24 in ITT population). By 
directly comparing the ACR20 responses of patients weighting > 100 kg between SC qw
and SC q2w treatments (i.e., 50.0 % vs. 38.5%), the decreased ACR responses for 162 
mg SC q2w treatment is likely to be associated with less drug exposure. In addition, it 
was reported that a substantial % of escape patients who escalated from the q2w SC 
regimen to the qw SC regimen showed an improvement in efficacy. Therefore, dose 
escalation from SC q2w to SC qw for patients weighing > 100 kg to gain therapeutic 
advantage is reasonable. Similarly, there is adequate clinical data to support the starting 
dosing regimen of 162 mg SC q2w for patients weighing <100 kg.  The ACR20 response 
was similar for both dosing regimens in patients weighing < 100 kg (>60%).  

Subgroup analysis by region revealed that the overall response rate in North America was 
statistically significantly less than Europe, South America, and the Rest of the World.  A 
possible explanation, per the Division’s statistical reviewer, may be different regional 
administration of the trial regarding criteria for dropout, as more patients withdrew from 
the trial in North America due to lack of consent, adverse events, lost to follow up, and 
switching to escape therapy.
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infections, injection site reactions, and Grade 1/2 neutropenia occurred more frequently 
in the qw group as compared with the q2wgroup.  While limited by cross-study 
comparison, the assessment of safety profiles of each dosing regimen supports the 
initiation of SC tocilizumab therapy with q2w dosing in patients weighing < 100 kg. 

Taking into account that the clinical studies demonstrated a higher safety risk for the SC 
qw versus the SC q2w dosing regimen, starting with the lower (more infrequent) dosing 
regimen, as is done with the IV dosing, is reasonable.  

c. REMS/RiskMAP
The data in this application do not suggest any new or unexpected safety signals.  
Tocilizumab IV has a REMS which has been updated with the information regarding the 
SC formulation and route of administration.  A REMS modification will be requested of 
the Applicant for the tocilizumab IV BLA (125276).

9. Advisory Committee Meeting
An advisory committee meeting was not convened for this application.  Efficacy and 
safety findings in the clinical program for the fixed dose subcutaneous formulation of 
tocilizumab were consistent with findings from the intravenous tocilizumab experience 
and did not warrant discussion at an advisory committee meeting. 

10. Pediatric
Tocilizumab administered by the intravenous route is already approved for sJIA (since 
April 2011) and pJIA (since April 2013) in patients 2 years of age and older. The 
Applicant has requested a deferral of PREA-required studies in pJIA patients 2-17 years 
old, and a waiver for the 0-2 year old age group, given that pJIA is extremely rare in very 
young children.  In response to a written request, the Applicant submitted the protocol for 
a 52-week pJIA study in 48 children 1-17 years of age, assessing PK endpoints at Week 
14.  The deferral and waiver requests were discussed at a Pediatric Review Committee 
(PeRC) meeting held on August 28, 2013. PeRC and the Division were in agreement that 
the pediatric proposal was acceptable. 

11. Other Relevant Regulatory Issues
a. DSI Audits

A DSI audit of study sites was conducted as part of the intravenous tocilizumab BLA
review.  No further audit was conducted for this application.  During review of this BLA
no irregularities were found that would raise concerns regarding data integrity.  No 
ethical issues were present.  All studies were performed in accordance with acceptable 
ethical standards. 

b. Financial Disclosure
The applicant submitted acceptable financial disclosure statements.  No potentially 
conflicting financial interests were identified.  
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c. Others
There are no outstanding issues with consults received from DDMAC, DMEPA, or from 
other groups within CDER or CDRH.

12. Labeling
a. Proprietary Name

There is no issue with the proposed proprietary name as the name Actemra was 
previously reviewed and found to be acceptable.  The product is currently marketed under 
the trade name Actemra.      

b. Physician Labeling
The labeling of Actemra was reviewed previously with the original approval of the
intravenous product in 2010 for RA, and later in 2011 and 2013, with approval of the 
sJIA and pJIA indications, respectively.  With this application, the existing label will be 
updated to include the new information regarding the tocilizumab subcutaneous 
formulation and relevant data from the new studies.  The main changes are in the 
following sections of the label – Dosage and Administration, Dosage Forms and 
Strengths, Warnings and Precautions, Adverse Reactions, Use in Specific Populations, 
Description, Clinical Pharmacology, and Clinical Studies.  The Division and Genentech 
have agreed on the final labeling language. 

c. Carton and Immediate Container Labels
New carton and container labels were submitted for the single-dose prefilled syringe 
proposed for marketing.  These were reviewed by various disciplines of this Division, 
OBP, and DMEPA, and were found to be acceptable.

d. Patient Labeling and Medication Guide
The current patient labeling and medication guide will be updated to include information 
on the new subcutaneous route of administration. 

13. Action and Risk Benefit Assessment
a. Regulatory Action

The Applicant has submitted adequate data to support approval of tocilizumab 162 mg 
solution for fixed dose subcutaneous administration once every other week and/or once 
weekly.  The action for this application will be an Approval. 

b. Risk Benefit Assessment
The overall risk-benefit assessment supports approval of tocilizumab for fixed dose 
subcutaneous administration in patients with RA.  The submitted data show that the 
benefit of tocilizumab administered by the subcutaneous route is not inferior to that of the 
intravenous route, and is superior to placebo in the treatment of patients with RA.  The 
safety of tocilizumab administered via the subcutaneous route does not show any new or 
unique safety findings.
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c. Post-marketing Risk Management Activities
This application triggers PREA.  The applicant will be required to conduct a study of SC 
tocilizumab in pJIA patients ages 2 to 17 years. This study has also been included as part 
of written request for tocilizumab, as listed in Section 10 above.  The Applicant proposed 
timelines to submit the study reports by May 2018 are acceptable. 

The data in this application do not suggest any new or unexpected safety signals.  
Tocilizumab IV has a REMS which will be updated with the information regarding the 
SC formulation and route of administration. The revised REMS will then be submitted to 
the BLAs for both the IV (125276) and SC (125472) formulations. 

d. Post-marketing Study Commitments
One microbiology PMC has already been agreed to by the Applicant.  The Applicant has 
agreed that they will determine the flush volume necessary for a stable bubble point after 
sterile filtration and will provide the report by October 30, 2013.
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