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1 Recommendations/Risk Benefit Assessment

Genentech has submitted a 351(a) application for Tocilizumab (TCZ) subcutaneous (SC) 
injection in a pre-filled syringe for adult patients with moderate to severe rheumatoid arthritis 
(RA) who have had an inadequate response to one or more DMARD therapies  

 The proposed dose is 162mg every 2 weeks (q2w), followed by an increase to every 
week (qw) based on clinical response. Subjects weighing >100kg will start at 162mg qw.

1.1 Recommendation on Regulatory Action

Based on the data provided, the Applicant has demonstrated the efficacy and safety of TCZ SC.  
Therefore, my recommendation is approval of this BLA with pending revisions to the label. 

1.2 Risk Benefit Assessment

In order to frame the discussion regarding risk-benefit assessment, a brief summary of the 
efficacy and safety of TCZ SC is provided below.

Summary of Clinical Findings

Background
TCZ is a recombinant human monoclonal antibody targeting the interleukin 6 receptor (IL-6R).  
TCZ selectively binds to soluble and membrane-bound human IL-6R, thereby inhibiting the 
binding of IL-6 to its receptors and blocking the subsequent signaling cascade of IL-6. 

TCZ intravenous (IV) is currently approved for use in adult RA patients with moderately to 
severely active RA who have had an inadequate response to one or more disease-modifying anti-
rheumatic drugs (DMARDs), systemic juvenile idiopathic arthritis (sJIA), and polyarticular 
juvenile idiopathic arthritis (pJIA). The approved dosage for TCZ IV in adult RA is 4mg/kg IV 
every 4 weeks (q4w) , followed by an increase to 8mg/kg IV q4w based on clinical response.

The proposed indication for TCZ SC injection is the treatment of adult RA in patients with 
moderately to severely active rheumatoid arthritis who have had an inadequate response to one 
or more DMARDs. The proposed dose is 162mg every other week in patients <100kg, increasing 
to every week, based on clinical response. In patients 100kg, the proposed dose is 162mg 
every week. Dose ranging studies explored doses down to 81mg every 2 weeks and up to 648mg 
single dose.

Brief Overview of Clinical Program

The data in this submission are derived from two phase 3 randomized, double-blind controlled 
trials of TCZ in 1,918 (SC = 1,068; IV = 850) adult RA patients with moderately to severely 
active disease who have had an inadequate response to one or more DMARDs. Study WA22762 
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was a non-inferiority study comparing TCZ SC 162mg qw (high dose) to TCZ IV 8mg/kg q4w 
(high dose). Study NA25220 was a superiority study comparing TCZ SC 162mg q2w (low dose) 
to placebo. All treatment arms included a background of DMARDs therapy. The primary 
endpoint was ACR20 at week 24. Both studies also included a 72 week long term extension 
study for safety (WA22762-LTE and NA25220-LTE).

An additional 24-week non-inferiority monotherapy supportive study (MRA229JP) was 
included. Study MRA229JP included 348 Japanese adult RA subjects with an inadequate 
response to one or more DMARDs, treated 1:1 with TCZ SC 162mg q2w (low dose) compared 
to TCZ IV 8mg/kg q4w (high dose).

Two dose-ranging studies were included (MRA227JP and NP22623), along with three human 
factors studies (NA25656, 20831D001, NA25220-Ease-of-Use).

Summary of Efficacy 

The primary endpoint for all three phase 3 trials was ACR20 responders at week 24. In the non-
inferiority study (WA22762) 387 out of 558 subjects (69%) were ACR20 responders at week 24
in the SC group compared to 394 out of 537 (73%) in the IV group. The weighted difference of -
4.0 with a 95% CI of [-9.2%, 1.2%] met the pre-specified 10% non-inferiority margin (NIM) in 
the intention-to-treat (ITT) population. In the superiority trial, 266 out of 437 subjects (61%)
were ACR20 responders at week 24 compared to 69 out of 219 (32 %) of subjects in the placebo 
group (p<0.0001). In the monotherapy trial (MRA229JP) 126 out of 159 subjects (79%) were 
ACR20 responders at week 24 in the SC group, compared to 138 out of 156 subjects (89%) in 
the IV group in the per protocol population. The weighted difference was -9.4% with a 95% CI 
of [-17.6%, 1.2%], which met the pre-specified 18% NIM.

Higher initial dosing in s
which showed decreased ACR20 response rates in both the SC and IV groups with increased 
body weight (high dose (162mg qw): <60kg: 74 %, 60 - <100kg: 68 low dose
(162mg q2w): <60kg: 63 %, 60 - %). When comparing with the 
historical IV controls, taking into account the difference in placebo response rates, the ACR20 
response for TCZ SC q2w was in between that of 4 and 8 mg/kg IV for the < 60 kg and 60 to < 
100 kg weight categories, but closer to the 4 mg/kg rate in patients 100 kg; and close to the rate 
seen in the historical IV placebo group.

Secondary endpoints included additional ACR response criteria (ACR50/70), disease activity 
score (DAS28), patient reported-outcomes (HAQ, physician’s global assessment of disease 
activity, patient’s global assessment of disease activity, patient’s assessment of pain) and a 
quality of life assessment (SF-36). The superiority trial (NA25220) also had radiographic 
assessments and a fatigue index (Functional Assessment of Chronic Illness Therapy-Fatigue 
(FACIT-Fatigue)) as secondary endpoints.
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Overall, secondary endpoints were comparable between SC and IV TCZ therapy and superior to 
placebo.

Summary of Safety

The safety profile for TCZ SC was similar to TCZ IV. No new safety signals were identified. 

Adverse events (AEs) in the TCZ SC group were comparable to or lower than the TCZ IV group, 
including historical TCZ IV data, with the exception of injection site reactions. Notably, the 
infection rates during the 24-week double-blind and the open-label long term extension periods 
in both studies WA22762 and NA25220, was higher in the SC all-exposure population compared 
to the IV all-exposure population; however, this does not raise specific concern, as the rate of 
serious and opportunistic infections and deaths from infections do not support this and are higher 
in the IV all-exposure population compared to the SC all-exposure population.

ISRs occurred at a higher rate in the SC qw arm compare to IV and similarly in the SC q2w 
compare to placebo. This is expected given the method of injection. The median duration of 
symptoms was short (3 days) and all ISRs were non-serious. None of the ISR AEs required 
treatment withdrawal, dose interruption or dose modification. There were no anaphylactic 
reactions and immunogenicity was low and similar to IV. The most common SOC in which 
SAEs were reported was Infections and Infestations. Rates of SAEs in the monotherapy study 
(MRA229JP) were similar to the other two studies. SAEs related to malignancy or 
hypersensitivity was rare and similarly distributed between SC and IV. 

There was an unexpected higher death rate in the TCZ SC q2w treatment arm compare to the 
TCZ SC qw arm. However, the confidence intervals are overlapping, which is expected given the
small number of deaths overall, and the death event-rates were similar in the SC and IV all-
exposure populations. A long-term cardiovascular safety study is currently underway for TCZ 
IV. Given the low and similar rates of myocardial infarction SAEs in the SC arms from both 
studies, at this time there is no greater concern for the SC formulation compared to IV.

Laboratory monitoring parameters were established for TCZ IV due to abnormalities in liver 
tests, platelets, neutrophils and cholesterol. There are no laboratory monitoring parameters for 
other biological RA products. Recent clinical and post-marketing data submitted by the sponsor
showed no correlation between abnormal laboratory parameters and clinically significant safety 
issues. Neutrophils, hepatic transaminases and platelets show changes after the first infusion and 
stay stable over time (based on 5-6 year long term extension studies). The SC development 
program, as submitted, showed that SC and IV TCZ laboratory profiles are similar.

The 4MSU was consistent with the original submission. The one exception was the increased 
rate of infection in the separate arms (TCZ SC qw, TCZ SC q2w, and TCZ IV) compared to the 
original submission. This did not raise specific concern, as the 95% CIs overlapped with the 
original submission infection rates and this increase was not seen in the all-exposure analysis. 
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1.3 Recommendations for Postmarket Risk Evaluation and Mitigation Strategies

A Risk Evaluation and Mitigation Strategy (REMS) is included for the TCZ IV BLA. The TCZ 
SC BLA will be included in the TCZ IV BLA REMS. The current REMS includes:

1) Monitoring and dose modification recommendations for absolute neutrophil count, platelet 
count and liver enzymes

Monitoring at 4-8 week intervals, with modification or interruption of TCZ dosing as per 
instructions to be specified in labeling.  

2) Medication Guide
To assure communication to patients of the risks of tocilizumab treatment, including 
serious infections, GI perforations, and necessity of laboratory monitoring

1.4 Recommendations for Postmarket Requirements and Commitments

No additional post-marketing requirements or commitments are needed. The TCZ IV BLA 
includes:

1. Long-term observation safety study
2. Registry to define the risk of treatment with respect to cardiovascular events as well as 

offer the potential to further characterize other adverse events of interest such as GI 
perforations, serious infections and clinical hepatotoxicity, and further characterization of 
the safety profile of tocilizumab in subpopulations of patients who were not highly 
represented in the pivotal studies—more patients over 75 and with important 
comorbidities.

3. Immunization studies
4. Studies to achieve compliance with PREA

2 Introduction and Regulatory Background

2.1 Product Information

Tocilizumab (TCZ) is a recombinant human monoclonal antibody of the IgG1 subclass, directed 
against the interleukin-6 receptor (IL-6R).  TCZ selectively binds to soluble and membrane-
bound human IL-6R, thereby inhibiting the binding of IL-6 to its receptors and blocking the 
subsequent signaling cascade of IL-6.  The data obtained from in vitro assays demonstrate that 
TCZ has essentially no or minimal complement dependent cytotoxicity (CDC) activity and little 
or no significant antibody dependent cellular cytotoxicity (ADCC) activity.  It is the first in class 
(targeting IL-6 signaling pathway) biologic agent for treatment of adult patients with rheumatoid 
arthritis (RA) and pediatric patients with systemic juvenile idiopathic arthritis (sJIA) and 
polyarticular juvenile idiopathic arthritis (pJIA) approved in the United States.

TCZ was first approved in Japan on April 11, 2005 for the treatment of Castleman’s disease. 
TCZ was approved in the United States on January 8, 2013 (under BLA 125276) for the 
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treatment of adult RA patients who have had an inadequate response to one or more disease 
modifying anti-rheumatic drugs (DMARD) therapies including TNF antagonists.  As of October 
2, 2012, TCZ is approved in 110 countries globally for the treatment of adult onset moderate to 
severe with rheumatoid arthritis (RA), 33 countries for sJIA, and in 2 countries (Japan and India) 
for pJIA. In April 2013, pJIA added as an indication for TCZ IV in the United States.

2.2 Tables of Currently Available Treatments for Proposed Indications

Pharmacologic therapy for RA includes DMARDs, non-steroidal anti-inflammatory drugs 
(NSAIDs), corticosteroids, and analgesic agents. While analgesics, corticosteroids, and NSAIDS 
are commonly used in the management of RA, they do not alter the course of the disease. 
DMARDs, on the other hand, include agents that have been shown to slow the progression of 
RA. The non-biologic DMARDs used for RA treatment are listed in Table 1and include
sulfasalazine (Azulfidine), methotrexate sodium, hydroxychloroquine (Plaquenil), azathioprine 
(Imuran), Penicillamine (Cuprimine), gold salts such as Auranofin (Ridaura), cyclosporine
(Neoral and Sandimmune), and Leflunomide (Arava).

Non-biologic DMARDs medications suppress the inflammatory response in RA to varying 
degrees and can be used alone or in combination. The biological therapies approved by the FDA 
for the treatment of RA are listed in Table 2, and include TNF-blockers (infliximab 
[Remicade®], etanercept [Enbrel®], adalimumab [Humira®], certolizumab [Cimzia®] and 
golimumab [Simponi®]), IL-1 blocker Kineret [Anakinra®], anti-CD20 monoclonal antibody 
rituximab [Rituxan®], selective T cell costimulation modulator abatacept [Orencia®], and the 
product under review in this BLA, anti-IL6 monoclonal antibody tocilizumab [Actemra®] in an
IV formulation.

Table 1. Approved Non-Biologic Disease Modifying Anti-Rheumatic Drugs (DMARDs)

Product NDA Sponsor
Year of 

Approval2

1 Sulfasalazine (AZULFIDINE) 7-073 Pfizer 1950

2
Methotrexate sodium 
(METHOTREXATE SODIUM)

8-085 (PO)
11-719 (IV)

Multiple 1953

3 Hydroxychloroquine (PLAQUENIL) 9-768 Sanofi-Aventis 1955
5 Azathioprine (IMURAN) 16-324 Prometheus Labs 1968
6 Penicillamine (CUPRIMINE) 19-853 Aton 1970
7 Auranofin (RIDAURA) 18-689 Prometheus Labs 1985

8
Cyclosporine (NEORAL)
Cyclosporine (SANDIMMUNE)

50-715
50-625

Novartis 
1995
1990

9 Leflunomide (ARAVA) 20-905 Sanofi-Aventis 1998
Other formulations (e.g., solutions) are not included in this table.  
The initial approval of these small molecules may have not been for RA.

Table 2. Approved biologic products for the treatment of RA in the United States

Product BLA Year Characteristics ROA
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(sponsor) Approved 
for RA1

1
Infliximab 
(REMICADE®)

103772
(COBI)

1999
Monoclonal antibody
(TNF inhibitor) 

IV

2
Etanercept 
(ENBREL®)

103795
(Immunex)

1998
Fusion protein
(TNF inhibitor)

SC

3
Adalimumab
(HUMIRA®)

125057
(Abbott)

2002
Monoclonal antibody 
(TNF inhibitor)

SC

4
Certolizumab 
Pegol (CIMZIA®)

BLA 125160
(UCB)

2009
Fab fragment conjugated to PEG 
(TNF inhibitor)

SC

5
Golimumab
(SIMPONI®)

BLA 125289
(COBI)

2009
Monoclonal antibody
(TNF inhibitor)

SC

6
Anakinra 
(KINERET®)

103950
(Amgen)

2001
Human IL-1 receptor antagonist 
(IL-1 inhibitor)

SC

7
Rituximab 
(RITUXAN®)

103705
(Genentech & 
Biogen Idec)

2006
Monoclonal antibody
[anti-CD20 (B-cell depleter)] 

IV

8
Abatacept
(ORENCIA®)

125118
(BMS)

2005
Fusion protein (costimulation 
modulator – inhibits T-cell 
activation)

IV

9
Tocilizumab
(ACTEMRA®)

125276
(Roche)

2010
Monoclonal antibody
(Il-6 receptor inhibitor)

IV
1Infliximab was originally approved in 1998 for Crohn’s Disease and rituximab was originally approved for non-Hodgkin’s Lymphoma in 1997.  
Certolizumab Pegol was originally approved for Crohn’s disease in 2008.

Given the broad armamentarium of pharmaceutical products, the choice of therapies for 
individual patients depends on activity of the disease, expected efficacy of the product, 
tolerability by the patient and the product’s adverse event profile. Since the vast majority of the 
products possess some degree of immunosuppression, the main concerns with the RA therapies, 
particularly biological therapies, include occurrence of a wide range of bacterial, viral, and 
fungal infections, interference with immunosurveillance for malignancies, occurrence of 
autoimmune phenomena, and peri-infusional reactions with intravenously administered products.

2.3 Availability of Proposed Active Ingredient in the United States

TCZ is commercially available as an IV formulation in the United States since its FDA approval 
on January 8, 2010.

2.4 Important Safety Issues with Consideration to Related Drugs

Tocilizumab is the first-in-class IL-6 signaling inhibitor. The safety profile of IL- 6 inhibition is 
based on the known IV safety profile, the information submitted in this BLA, and anticipated 
effects based on currently available knowledge about the biological effects of IL-6 and the 
clinical trial experience with TCZ. Based on this information, the primary issues of concern 
pertain to:

Overall immunosuppression and the risk for serious infection
Liver enzyme abnormalities and concern that this could result in clinically evident
hepatotoxicity.
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Reduction in white blood cell counts and incumbent risk for infection.
Elevated lipids with possible long-term ramifications on cardiovascular risk. As IL-6 is 
the primary driver of acute phase reactants, and inflammation is associated with increased 
cardiovascular risk, it is also possible that inhibition of IL-6 may be beneficial with 
respect to cardiovascular risk.
Potential promotional effect on certain malignancies as suggested by basic science 
literature. However, the clinical trial evidence thus far suggest a neutral effect with 
respect to tocilizumab treatment and malignancy overall.
Gastro-intestinal perforations have been identified as a potential safety signal in the 
clinical development program and are prospectively monitored by the applicant and 
reported as part of the Periodic Adverse Event Reporting.
Given IV rate of anaphylaxis (0.2%; in 3937 patients exposed), concern with SC home 
use. 

2.5 Summary of Pre-submission Regulatory Activity Related to Submission

TCZ was developed under IND 11,972. TCZ IV is currently approved under BLA 125276 for use in 
RA (4mg/kg IV every 4 weeks, followed by an increase to 8mg/kg IV every 4 weeks based on clinical 
response). TCZ is also approved for sJIA (April 2011) and pJIA (April 2013).

Prior to submission of this BLA, this product has been the subject of multiple regulatory 
proceedings (as IND 11,972), as summarized below in Table 3.
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quality acceptance criteria are sterility of the product and syringe’s product-contact parts and 

4.3 Preclinical Pharmacology/Toxicology

The sponsor’s nonclinical program, described below per non-clinical reviewer Dr. Asoke 
Mukherjee, provides adequate support for TCZ SC in adult patients with RA. 

The sponsor conducted a complete non-clinical program for TCZ using the IV route of 
administration that was reviewed under BLA 125276. In the pivotal 6-month repeat dose toxicity 
study of TCZ with cynomolgus monkeys that received dose of 1, 10 and 100 mg/kg/ week by IV 
infusion, granuloma of liver and skeletal muscle degeneration were observed at 10 and 100 
mg/kg IV. The no-observed-adverse-event level (NOAEL) was identified as the low dose of 1 
mg/kg based upon findings at higher doses. To bridge toxicity characterized by the IV route, the 
sponsor conducted a 9-week SC study in cynomolgus monkeys that received a dose of 100 
mg/kg/week SC. TCZ did not show any local toxicity at injection sites in cynomolgus monkeys. 
The SC dose of 180 mg was found to be bioequivalent to the identical IV dose in the mini-pig 
model.

An embryo-fetal developmental toxicity study was performed in which pregnant cynomolgus 
monkeys were treated with TCZ IV (daily doses of 2, 10, or 50 mg per kg from gestation day 20-
50) during organogenesis. Although there was no evidence for a teratogenic/dysmorphogenic 
effect at any dose, TCZ produced an increase in the incidence of abortion/embryo-fetal death at 
10 mg per kg and 50 mg per kg doses (1.25 and 6.25 times the human dose of 8 mg per kg every 
2 to 4 weeks based on a mg per kg comparison). Fertility studies conducted in male and female 
mice using a murine analogue of tocilizumab showed no impairment of fertility.

4.4 Clinical Pharmacology

4.4.1 Mechanism of Action

Interleukin (IL)-6 is a pleiotropic cytokine that has important roles in the regulation of the 
immune response, inflammation, and hematopoiesis.  Elevated tissue and serum levels of IL-6
have been implicated in the disease pathology of RA. TCZ selectively binds to soluble and 
membrane-bound human IL-6 receptors, thereby inhibiting the binding of IL-6 to its receptors 
and blocking the subsequent signaling cascade of IL-6.

4.4.2 Pharmacodynamics

According to Dr. Liang Zhao’s clinical pharmacology review, based on graphical analysis, it was 
observed that inflammation biomarkers CRP and ESR decreased with time and with increasing 
exposure; mechanism based biomarker sIL-6R levels increased with time and with increasing 
exposure. Post drug treatment, the between subject variability observed in CRP, ESR, and sIL-6R
decrease with increasing exposure. Less pronounced effects were seen in CRP, ESR, and sIL-6R
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responses with the 162 mg SC q2w regimen than the 162 mg SC qw regimen and 8 mg/kg IV q4w 
regimens.

4.4.3 Pharmacokinetics

TCZ bioavailability was estimated in healthy volunteers by dedicated studies (WP18097 and 
BP22065) and population PK analysis. By direct comparison of AUC’s following a single SC 
and IV dose of 160 mg, an estimate of absolute bioavailability of 56.5% was observed with study 
WP18097. As found in Study BP22065, at a dose of 162 mg, the bioavailability of AUCinf after 
SC administration was 48.8%. At 81 mg of TCZ, the absolute bioavailability after SC 
administration was 22.7%. The increased bioavailability with increased dose reflected more than 
proportional increase in drug exposure at high SC doses. Therefore, given the nonlinear nature 
for TCZ clearance, all of these estimates must be taken with caution.

Table 5 summarizes the mean of predicted steady-state exposure parameters for different SC and 
IV dose regiments.

Table 5. Mean (SD) of predicted steady-state exposure parameters for different SC and IV 
dose regimens

Source: Module 2.5, Clinical overview, Table 2, p 23

Based on population PK predictions, steady-state Cmean exposure was similar between 162 mg 
qw SC and 8 mg/kg IV q4w regimens (Cmean of 48.6 and 58.4 mcg/mL, respectively). In 
comparison, trough concentrations were 2.4 times higher (44.6 versus 18.7 mcg/mL) and peak 
concentrations were 3 times lower (50.9 versus 154.7 mcg/mL) following 162 mg qw SC 
administration than following 8 mg/kg IV administration. All exposure values following 162 mg 
q2w SC regimen (9.7, 12.3, and 5.6 mcg/mL for Cmean, peak concentration Cmax, and Ctrough, 
respectively) were less than half of those following 162 mg qw SC regimen. Therefore, steady-
state TCZ PK exposure were more than dose-proportionally higher following qw SC regimen 
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Study dates: 4/18/2010 – ongoing (24 week data complete. Long-term extension clinical 
cutoff date: 1/16/12)
Study sites: 209 centers in 25 countries
Study report date: 10/2012

Objectives/Rationale
Primary Objectives

The efficacy of treatment with 162 mg Tocilizumab (TCZ) given subcutaneously (SC) 
weekly (qw) versus 8 mg/kg TCZ given intravenously (IV) every 4 weeks (q4w) with 
regard to non-inferiority of the proportion of patients who achieved ACR20 response at 
Week 24
The safety of treatment with 162 mg TCZ given SC qw versus 8 mg/kg TCZ given IV 
q4w, with regard to adverse events (AEs) and laboratory assessments

Secondary Objectives
Long-term safety and efficacy
Pharmacokinetics (PK) and pharmacodynamics (PD) of TCZ following SC 
administration
Immunogenicity of TCZ following SC administration
Effect of IV to SC switch on the safety, efficacy, pharmacokinetics, and 
pharmacodynamics of TCZ

Exploratory Objectives
Study the association of biomarkers with efficacy and/or AEs associated with medicinal 
products
Increase the knowledge and understanding of disease biology
Develop biomarker or diagnostic assays; establish the performance characteristics of 
these assays

Study Design and Conduct

Overview
Trial WA22762 was a phase 3, two-arm, 2-year, randomized, double-blind, double-dummy,
active-controlled, parallel-group, multicenter study of TCZ 162mg SC qw compare to TCZ 
8mg/kg IV q4w.

Patients were screened up to 21 days prior to the baseline randomization visit (or up to 56 days if 
a DMARD washout period was required for longer than 21 days). At the baseline visit, patients 
were randomized 1:1 into one of two treatment arms:

Group A: TCZ 162mg SC qw + placebo IV q4w 
Group B: TCZ 8mg/kg IV q4w + placebo SC qw
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Patients had the option to consent to participate in a PK/PD sub-study performed during the 24-
week double-blind period. At week 24, all patients were re-randomized prior to entering the 72-
week open label treatment period, in the following manner:

Group A from 24-week double-blind period were randomized 11:1 to:
TCZ 162mg SC qw
TCZ 8mg/kg IV q4w 

Group B from 24-week double-blind period were randomized 2:1 to:
TCZ 8mg/kg IV q4w
TCZ 162mg SC qw

There was a 1-week dose interruption period between weeks 24 and 25, before the first treatment 
for the open-label period started at week 25. The study design is depicted in Figure 1.

Figure 1. Trial WA22762 Study design

Source: Module 5.3.5.1, Trial WA22762 CSR, Section 3.1, Figure 1, p34.

The schedules of assessments are shown below for the 24-week double-blind treatment period 
(Table 8), the IV arm of the 72-week open label period (Table 9), and the SC arm of the 72-week
open label period (Table 10).
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Key Inclusion Criteria
1. Age 18 years.
2. RA of 6 months’ duration, diagnosed according to the revised 1987 American

College of Rheumatology (ACR).
3. Swollen joint count (SJC) 4 (66 joint count) and tender joint count (TJC) 4 (68 joint 

count) at screening and baseline.
4. Prior to randomization, had discontinued etanercept for 2 weeks, infliximab, 

certolizumab, golimumab, abatacept, or adalimumab for 8 weeks, or anakinra for 1
week.

5. Taking at least one permitted DMARD, which was at a stable dose for at least 8 weeks
prior to baseline.

6. At screening, either CRP 10 mg/L ( 1 mg/dL) and/or ESR rate (ESR) 28 mm/hr.
7. Oral corticosteroids ( 10 mg/day prednisone or equivalent) and non-steroidal anti-

inflammatory drug (NSAIDs) up to the maximum recommended dose were permitted if 
on a stable dose regimen for 4 weeks prior to baseline.

8. Females of childbearing potential and males with female partners of childbearing
potential participated in this trial only if using a reliable means of contraception (e.g., 
physical barrier (patient or partner), contraceptive pill or patch, spermicide and barrier, 
or intrauterine device).

9. If female of childbearing potential, the patient had to have a negative pregnancy test at 
screening and baseline visit.

Key Exclusion Criteria
General

1. Major surgery (including joint surgery) within 8 weeks prior to screening or planned 
major surgery within 6 months following randomization.

2. Rheumatic autoimmune disease other than RA, including systemic lupus 
erythematous, mixed connective tissue disease, scleroderma, polymyositis, or 
significant systemic involvement secondary to RA (e.g., vasculitis, pulmonary
fibrosis, or Felty syndrome). Secondary Sjögren syndrome with RA was allowed.

3. Functional class IV as defined by the ACR Classification of Functional Status in RA.
4. Diagnosed with juvenile idiopathic arthritis (JIA) or juvenile RA (JRA) and/or RA 

before the age of 16.
5. History of or current, inflammatory joint disease other than RA (e.g., gout, Lyme 

disease, sero-negative spondyloarthropathy, including reactive arthritis, psoriatic 
arthritis, arthropathy of inflammatory bowel disease).

Exclusions for General Safety
6. History of severe allergic or anaphylactic reactions to human, humanized, or murine 

monoclonal antibodies.
7. Evidence of serious uncontrolled concomitant cardiovascular, nervous system, or 

pulmonary (including obstructive pulmonary disease), renal, hepatic, endocrine 
(include uncontrolled diabetes mellitus) or gastrointestinal (GI) disease.

8. Current liver disease as determined by the principal investigator.
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9. History of diverticulitis, diverticulosis requiring antibiotic treatment, or chronic 
ulcerative lower GI disease such as Crohn’s disease, ulcerative colitis, or other 
symptomatic lower GI conditions that might predispose to perforations.

10. Known active current or history of recurrent bacterial, viral, fungal, mycobacterial, or 
other infections (including, but not limited to, tuberculosis (TB) and atypical 
mycobacterial disease, hepatitis B and C, and herpes zoster, but excluding fungal 
infections of nail beds).

11. Any major episode of infection requiring hospitalization or treatment with IV 
antibiotics within 4 weeks of screening or oral antibiotics within 2 weeks prior to 
screening.

12. Active TB requiring treatment within the previous 3 years.
13. Patients were screened for latent TB and, if positive, treated following local practice 

guidelines prior to initiating TCZ. Patients treated for TB with no recurrence within 3 
years were permitted

14. Primary or secondary immunodeficiency (history of or currently active).
15. Evidence of active malignant disease, malignancies diagnosed within the previous 10 

years (including hematological malignancies and solid tumors, except basal and 
squamous cell carcinoma of the skin or carcinoma in situ of the cervix uteri that was 
excised and cured), or breast cancer diagnosed within the previous 20 years.

16. Pregnant women or nursing (breast-feeding) mothers.
17. History of alcohol, drug, or chemical abuse within one year prior to screening.
18. Neuropathies or other conditions that might interfere with pain evaluation.
19. Patients with lack of peripheral venous access.
20. Body weight of > 150 kg
21. Positive hepatitis B surface antigen or hepatitis C antibody.
22. Laboratory exclusion criteria at screening (Table 11).

Table 11. Trial WA22762 Laboratory exclusion criteria (at screening)

Laboratory Measurement Value
Serum creatinine > 1.4 mg/dL (124 mol/L) in female patients

> 1.6 mg/dL (141 mol/L) in male patients
ALT or AST > 1.5 times the upper limit of normal (ULN).
Total bilirubin up to the ULN
Platelet count < 100 × 109/L (100000/mm3)
Hemoglobin < 85 g/L (8.5 g/dL; 5.3 mmol/L)

White blood cells (WBCs) < 3.0 × 109/L (3000/mm3)
Absolute neutrophil count < 2.0 × 109/L (2000/mm3)
Absolute lymphocyte count <0.5 x 109/L (500/mm3)
Source: Module 5.3.5.1, Trial WA22762 CSR, p 41

Reviewer comment: The trial design and inclusion/exclusion criteria are appropriate. Given the 
laboratory abnormalities seen with TCZ IV (decreased neutrophils, increased hepatic function 
tests, and decreased platelets) the laboratory exclusion criteria are appropriate. No specific lipid 
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exclusion criteria were included; however a lipid panel was obtained prior to treatment and 
monitored frequently throughout the study.

Treatment groups

There were two treatment groups for the 24-week double-blind period and two treatment groups 
for the 72-week open label extension as below in Table 12. All treatment groups were on a 
background of DMARD therapy.

Table 12. Trial WA22762 Treatment groups

24 week double-blind period 72 week open-label extension
TCZ 162mg SC qw +

Placebo IV q4w
TCZ 8mg/kg IV q4w +

Placebo SC qw
TCZ 162mg SC qw TCZ 8mg/kg IV q4w

DMARD

As a result, subjects could be in one of two treatment groups for the 24-week double blind 
treatment period (SC or IV), and one of four treatment groups for the 72-week open-label 
treatment period (i.e. SC-IV, IV-SC, IV-IV, and IV-SC).

SC injections of study drug (TCZ or placebo) were given using a pre-filled syringe (PFS). The 
recommended injection sites were the front of the middle part of the thigh and the lower part of 
the abdomen below the navel (belly button), except for the 2-inch area directly around the navel. 
If a caregiver was giving the injection, the outer area of the upper arms could also be used. 
Injections were not to be made into areas where the skin was not intact or was tender, bruised, 
red, or hard. SC injections were given on the same day every week, whenever possible. If for any 
reason (e.g., SC injections needed to be administered during a site visit) the weekly schedule 
could not be met, the following minimum and maximum intervals between injections was 
followed: 5 to 11 days for SC qw, 10 to 16 days for SC q2w. The last recorded body weight of a 
patient was used for calculating the TCZ dose for each infusion. A one week dose interruption 
occurred at week 24 for re-randomization. Training occurred at the baseline visit. The first four 
SC injections were administered during the study visit, under close supervision of the 
investigator, followed by a 2 hour observation period. If a patient was unable or did not wish to 
administer study drug (TCZ or placebo) at home, clinic staff could perform injections incident to 
a physician or clinic visit.

Prohibited medications:
1. Treatment with any investigational agent within 4 weeks (or 5 half-lives of the 

investigational drug, whichever was longer) of screening.
2. Previous treatment with any cell-depleting therapies, including investigational agents 

or approved therapies, some examples of which are CAMPATH, anti-CD4, anti-CD5, 
anti-CD3, anti-CD19, and anti-CD20.

3. Treatment with IV gamma globulin, plasmapheresis within 6 months of baseline.
4. Intra-articular (IA) or parenteral corticosteroids within 4 weeks prior to baseline.
5. Immunization with a live/attenuated vaccine within 4 weeks prior to baseline.
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6. Previous treatment with TCZ (an exception to this criterion could have been granted 
for single-dose exposure upon application to the Sponsor on a case-by-case basis).

7. Any previous treatment with alkylating agents such as chlorambucil or with total 
lymphoid irradiation.

Concomitant medications were otherwise to be kept at a minimum and documented in the eCRF. 

The remainder of the discussion will focus on the 24-week analysis of Trial WA22762. The 24-
72 week long-term extension will be discussed separately in Section 5.3.2.

Efficacy Endpoints
Primary Endpoint

The difference in the proportion of ACR20 responders at week 24

Secondary Endpoints
At week 24:

o Proportion of patients with a ACR50 response rate
o Proportion of patients with a ACR70 response rate
o Proportion of patients with a DAS28 remission response (<2.6)
o Proportion of patients achieving a decrease of 0.3 in the HAQ-DI from baseline
o Proportion of patients who withdrew due to a lack of therapeutic response

Exploratory Endpoints:
At week 24: 

o Change in DAS28 from baseline
o Proportion of patients with DAS28 low disease activity (<3.2)
o Change in HAQ-DI from baseline 
o Proportion of patients achieving HAQ-DI minimum clinically important 

difference (MCID) (decrease of 0.22 from baseline)
ACR hybrid score (ACRHYB) at week 12 and 24
Proportion of patients with an ACR20 response at week 12

Other analyses:
Quality of Life (HAQ-DI and SF-36)

Other Endpoints
Safety
PD
PK
Immunogenicity
Specimens stored in the Roche Clinical Repository (RCR) were to be used to:

o Study the association of biomarkers with efficacy and AEs associated with 
medicine products
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o Increase the knowledge and understanding of disease biology
o Develop biomarker or diagnostic assays

Efficacy Endpoint Parameters

Primary Efficacy Parameter

ACR20 response at week 24
The primary efficacy endpoint was the ACR20 response rate at week 24. For the ACR20 
response to be considered positive, a 20% improvement (i.e., reduction) compared with 
baseline was required for both TJC68 and SJC66, as well as for three of the additional five ACR 
core set variables: patient’s assessment of pain, patient’s global assessment of disease activity,
physician’s global assessment of disease activity, Health Assessment Questionnaire (HAQ), and 
acute-phase reactant (either CRP or ESR).

Secondary Efficacy Parameters 

ACR50 response and ACR70 response at week 24
Achievement of an ACR50 and ACR70 response required a 50% and 70% improvement, 
respectively, relative to baseline, for the same criteria described for an ACR20 response. 

Disease Activity Score 28 (DAS28) remission response (<2.6)
DAS28 remission was defined as a DAS28 < 2.6. The DAS28 score was calculated as follows:

In the above formula, 28TJC and 28SJC were the tender and swollen joint counts from 28 joints; 
GH, or global health, was the patient’s global assessment of disease activity; and ESR was in 
millimeters per hour (mm/hr). If ESR equaled 0 mm/hr, then the ESR result was set to 1 mm/hr 
for the purpose of the DAS28 calculation.

Reviewer’s comment:  The Division does not agree that DAS28 < 2.6 represents “remission,” as 
patients meeting this criterion may in fact have significant residual joint activity (Kapral et al., 
Arthritis Research & Therapy, 2007).  

Change in HAQ-DI ( 0.3)
The HAQ-DI (a self-completed patient questionnaire specific for RA) consisted of 20 questions 
referring to eight domains: dressing/grooming, arising, eating, walking, hygiene, reach, grip, and 
common daily activities. For the secondary endpoint, the proportion of patients who achieved a 
decrease of 0.3 in the HAQ-DI from baseline to week 24 was calculated and used for the 
analysis. For the analysis of the HAQ-DI score, no imputation of missing scores was made other
than for missing baseline scores, for which the last score prior to the defined baseline time 
window was carried forward. For patients who prematurely withdrew from the study, data 
collected at the withdrawal visit were used and the HAQ-DI was missing after this visit.
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Lack of Therapeutic Response
In order to investigate the proportion of patients who withdrew from the study because of a lack 
of therapeutic response, information was collected from the study completion page (withdrawal 
because of insufficient therapeutic response) of the electronic case report form (eCRF) and was 
analyzed as the primary reason the patient discontinued early from the study.

ACR Hybrid score (ACRHYB)
The ACRHYB combined the percent improvement of ACR core parameters with the status of 
ACR20, ACR50, or ACR70. The ACRHYB was defined as the average of the percent change 
from baseline for the following seven variables: TJC68, SJC66, patient’s pain VAS, patient’s 
global assessment of disease activity VAS, physician’s global assessment of disease activity 
VAS, HAQ-DI, and CRP. The percent change was capped at 100%; hence, any positive value 
greater than 100% was replaced by 100% in the computation. If a patient did not show a 
response for ACR20, ACR50, or ACR70, then ACRHYB could not be greater than 19.99, 49.99, 
or 69.99, respectively. If a patient showed a response for ACR20 but not for ACR50, but the 
mean of the seven variables listed above was not greater than 20 or it was missing, then 
ACRHYB was defined as 20; the same rule applied to ACR50 and ACR70 responses.

Clinical Parameters

Efficacy assessments
Efficacy was assessed by a rheumatologist or other skilled arthritis assessor, but not the Principal 
Investigator. The assessor only had access to the physician’s global assessment of disease 
activity VAS and the joint counts. Whenever possible, an individual patient was evaluated by the 
same assessor for all study visits. Efficacy assessments were performed before safety 
assessments.

Swollen and Tender Joint Count (SJC/TJC)
Sixty-six (66) joints for swelling and 68 joints for tenderness were assessed and classified as 
swollen/not swollen and tender/not tender by pressure and joint manipulation on physical 
examination. Joint prosthesis, arthrodesis or fused joints were not taken into consideration for 
swelling or tenderness. A joint assessment training DVD was used as a tool to facilitate
consistency in performing the joint counts.

The 68 joints to be assessed for tenderness and swelling (66 joints) consisted of the following 
(the 28 joints used to calculate the DAS28 are denoted with *):

1. Temporomandibular joint
2. Sternoclavicular joint
3. Acromioclavicular joint
4. Shoulders*
5. Elbows*
6. Wrists*
7. Interphalangeal on digit 1*
8. Distal interphalangeal joints on digits 2-5
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9. Proximal interphalangeal joints on digits 2-5*
10. Metacarpophalangeal joints on digits 1-5*
11. Hips (tenderness only)
12. Knees*
13. Ankles
14. Metatarsals
15. Interphalangeal joints on toes 1-5
16. Metatarsophalangeal joints on toes 1-5

Joints assessed for swelling were the same, with the exception of the hips, which were excluded.

Compliance Parameters
Adherence to investigational product dosing was assessed by review of the subject’s diary card. 
Patients were also asked to return all empty drug supply boxes, unused PFS, and diary cards to 
the investigational site at each visit.

Safety Parameters
The safety analysis was based on the reported AEs, vital signs, physical exam, and review of 
laboratory data. The safety assessor was the Principal Investigator.

Reviewer comment: The endpoints and endpoint parameters are similar to the TCZ IV 
development program. This is appropriate given the intent of a combined label.

Ethics
An institutional review board (IRB) reviewed and approved this study. The study was performed 
in accordance with the Declaration of Helsinki and ICH GCP.

One site (Lithuanian Center 203254) was discovered to have critical findings related to GCP, 
including the late reporting of serious adverse events (SAEs) and AEs of special interest (AESIs) 
for 1 patient (26602) who subsequently died, and instances of non-compliance with the protocol 
requirements (failure to use the 24-hour medical line for support, failure to examine a patient and 
perform necessary tests according to protocol requirements, and failure to include an 
unscheduled visit).  

Nine of the 12 patients randomized at the site were eligible to be included in the per-protocol 
(PP) population, 6 in the SC arm and 3 in the IV arm. An ACR20 response at week 24 was 
achieved in 2 of the 6 patients (33%) in the SC arm compared with 3 of 3 patients (100%) in the 
IV arm. Since removal of these patients would favor the efficacy of the SC arm, it was decided to 
maintain patients randomized to this site in the analysis in order to be conservative in the primary 
analysis, which was based on the PP population. No sensitivity analysis was performed on the 
data. All 12 patients were included in the intent-to-treat (ITT) population. Data from the 12 
patients were also included in the safety population as a conservative approach.

Statistical Plan
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Sample size
A total sample size of 1200 patients was planned for randomization into the double-blind part of 
the study; 600 patients to the SC arm and 600 patients to the IV arm. The planned sample size 
was calculated to ensure adequate patient numbers for the primary week 24 analysis and to allow 
a 95% chance of observing at least one patient with a specific AE, if the AE had an event rate of 
at least 0.5%.

Analysis populations:
The sponsor pre-defined several populations for analysis. The intent-to-treat (ITT) population 
comprised all randomized patients who received at least one dose of study drug. Analysis of the 
primary endpoint using the ITT population was performed to confirm the findings from the PP 
analysis. For analysis purposes, patients were assigned to the ITT population as randomized, 
irrespective of the treatment actually received.

The PP population was a subset of the ITT population which excluded patients with major 
protocol violations deemed to have the potential to affect patient outcome in terms of efficacy.
The PP population was used for all efficacy analyses and for PD analyses of CRP. 

Primary endpoint:
For the handling of missing data, TJC and SJC used the post-baseline last observation carried 
forward (LOCF) imputation. CRP was used as the acute-phase reactant for the calculation of the 
ACR response because it was analyzed centrally and was therefore expected to be more 
reproducible than ESR, which was analyzed locally. However, when the percent change from 
baseline for CRP was missing, the percent change from baseline for ESR was substituted. No 
imputation was used for missing physician’s global assessment of disease activity VAS, patient’s 
global assessment of disease activity VAS, patient’s assessment of pain VAS, or 
HAQ Disability Index (HAQ-DI) score components. Patients for whom an ACR response could 
not be determined (after the joint count imputation described above) were considered ACR20
non-responders in the primary analysis. For patients who prematurely withdrew from the study, 
data collected at the withdrawal visit were used and patients were classified as non-responders 
after this visit.

Reviewer comment: Of note, of those subjects who were listed as withdrawn from the study, but 
how did have an evaluation within the 24 week window, were considered responders. There were 
3 such subjects.

To assess the robustness of the primary endpoint (ACR20 response at week 24) results, the 
analysis was repeated for the ITT population.

According to Dr. David Hoberman’ s review Study WA22762 was designed to determine the 
non-inferiority of the SC regimen with a non-inferiority margin of 12% using the ACR20 at 24 
weeks as the primary endpoint. Non-inferiority of TCZ SC was claimed if the lower bound of the 
adjusted 95% CI for the difference between the response rates, TCZ SC minus TCZ IV, was not 
less than 12 percentage points. If this was met the 95% CI would then be tested against a 10% 
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non-inferiority margin (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 TCZ 8 mg/kg 
IV q4w versus placebo in the previous IV trials.

To study the interaction between treatment and the stratification factors (weight category and 
region), a logistic regression analysis was performed on the primary endpoint. The 95% CI for 
the odds ratio was produced for treatment group comparisons, both including and excluding 
treatment interactions with the stratification factors. If the p-value associated with a particular 
interaction term was < 0.1, it was concluded that the interaction term being tested was significant 
at the 10% level.

Subgroup analyses according to the randomization stratification factors were provided for the 
primary endpoint using the PP population. The main subgroups analyzed were those defined by 
weight at baseline (mutually exclusive subgroups of < 60 kg, 60 to < 100 kg, and 100 kg, with 
patients weighing 100 kg included in the upper weight category) and region (Europe, North 
America, South America, and rest of world). As a minimum, summary statistics of ACR20, -50, 
and -70 responses at week 24 were produced for these subgroups using the PP population. SAEs 
were also analyzed by the weight subgroups defined previously on the basis of the safety 
population. Additional analyses with regard to other subgroups were provided where appropriate. 
Any subgroup analyses carried out on safety endpoints were based on the safety population.

Exploratory analyses on the primary endpoint were performed, if appropriate, in patient 
subgroups defined by region, weight at baseline, or any relevant clinically meaningful 
characteristics at baseline. All exploratory efficacy subgroup analyses were based on the PP 
population. 

Reviewer comment: The non-inferiority margins of 12% and 10% had been deemed acceptable 
in previous discussions with the Division.

Secondary endpoints
For the analysis of all the secondary endpoints at week 24, data are presented, including the 95% 
CI around the difference in treatment arms, using the extended CMH statistic adjusting for the 
stratification applied at randomization. The analyses were carried out using the PP population. 
No formal tests for non-inferiority were performed given that the non-inferiority margin was 
only defined for the primary endpoint.

Exploratory endpoints
No formal statistical analyses of exploratory efficacy endpoints were performed to compare 
treatment arms. Exploratory analyses of the primary and secondary endpoints were performed, if 
appropriate, in patient subgroups defined by region, weight at baseline, or any relevant patient 
characteristics showing imbalance at baseline. All exploratory efficacy subgroup analyses were 
based on the PP population.

Safety analysis
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AEs were collected and recorded on the eCRF. AEs were graded by intensity (according to the 
National Cancer Institute Common Terminology Criteria for Adverse Events (NCI CTCAE)
grading system; Version 4.0) and relationship to study treatment (unrelated or related) and were 
to be followed until they had returned to baseline or stabilized.

For classification purposes, the lowest level terms were assigned by the Sponsor to the original 
terms entered on the CRF using the Medical Dictionary for Regulatory Activities (MedDRA; 
Version 14.1) terminology for AEs and diseases and the Genentech Drug Dictionary for 
treatments.

AEs were tabulated by body system and preferred term within each body system and presented 
in order of descending frequency. AEs were also tabulated by severity and relationship to study 
treatment, as indicated by the investigator. SAEs and AEs leading to withdrawal, dose 
modification, or interruption were summarized separately. Multiple reports of a particular event 
for a patient were counted only once in summaries of AEs, using the most severe intensity and 
strongest relationship to treatment reported for the event. In addition, a patient was considered 
only once in the total number of patients experiencing AEs in all system organ classes (SOCs), 
regardless of the number of SOCs in which the patient had reported events. AEs were 
summarized by raw incidence. AE rates per 100 patient-years of exposure (defined as the 
number of events ÷sum of the total duration for each patient in the study × 100) were calculated 
together with the corresponding 95% CIs. Multiple occurrences of the same AE in one individual 
were counted. AE rates per 100 patient-years were also calculated for AEs of Special Interest 
(AESIs) (see below).

AESIs for TCZ were pre-defined on the basis of findings from nonclinical and clinical studies, 
safety concerns for the RA population (e.g., cardiovascular risk, malignancies), as well as on the 
safety profile of other biologic agents used to treat RA. The groupings of AEs (including a link
to the glossary of preferred terms where appropriate) included the following:

Infections (Infections and Infestations SOC)
o Opportunistic infections (Roche Standard AEGT Basket) 
o Malignancies (Malignant or unspecified Tumors SMQ narrow) 
o Hepatic events (combination of the Hepatic Failure, Fibrosis and Cirrhosis SMQ

wide and Hepatitis, non-infectious SMQ wide) 
Hypersensitivity events was defined as AEs that occurred during or within 24 hours of an
infusion or injection (excluding ISRs) that were not deemed unrelated to treatment; 
clinically significant hypersensitivity was defined as a hypersensitivity reaction that led 
to withdrawal.
Anaphylactic reactions (Roche Standard AEGT Basket according to Sampson’s criteria
and Anaphylactic Reaction SMQ narrow) 
Injection Site Reactions
Stroke (combination of the Ischemic Cerebrovascular Conditions and Hemorrhagic

o Cerebrovascular SMQs 
o MI (MI SMQ narrow) 
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o GI perforations (GI Perforation SMQ wide followed by medical review) 
Bleeding events (Hemorrhage terms (excluding laboratory terms]) SMQ wide)
Demyelinating events (Demyelinating Disorders and Neuropathy Events SMQ narrow)

Results

Protocol Amendments
Of note, there was no mention of an Amendment A for this study protocol.

Amendment B (November 19, 2010)
After a case of fatal hypersensitivity reaction in an IV TCZ-treated patient in the post-marketing 
setting, patients experiencing anaphylaxis or serious hypersensitivity had anti-TCZ antibodies 
collected (at the time of event and 6 weeks later) and were withdrawn from the study.

Amendment C (December 2, 2011)
The mean TCZ trough concentration for patients treated with 162 mg of SC TCZ qw was 
expected to be slightly higher than that for patients treated with 8 mg/kg of IV TCZ q4w. In 
order to obtain a drug-free serum sample after an appropriate washout period for TCZ and to 
optimize anti-TCZ antibody detection, the protocol was amended to allow for an additional 
serum sample collection for the analysis of anti-TCZ antibodies from patients who had 
terminated from the study early, completed the study, or missed TCZ treatment during the study. 
Additional samples were to be collected at least 6 weeks after the last IV infusion and 4 weeks
after the last SC weekly injection.

Reviewer comment: It is unlikely that the protocol changes would have significantly affected 
data interpretation. 

Protocol Deviations
A total of 73 patients in the SC group and 94 patients in the IV group had major protocol 
deviations. Major protocol deviations are listed below.

– Received no study medication up to week 24
– Received study medication but was not randomized
– Not able or willing to give written informed consent and comply with the requirements of 

the study protocol
– Randomization error at baseline
– RA duration of < 6 months
– Not receiving treatment on an outpatient basis
– weeks prior to baseline
– SJC < 4 (66 joint counts) or TJC < 4 (68 joint counts) at screening or baseline
– CRP < 1 mg/dL (10 mg/L) and ESR < 28 mm/hr at screening
– Age < 18 years
– NSAIDs not stable for 4 weeks prior to baseline
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Exploratory Analysis
Change in DAS28 score
The mean change from baseline in DAS28 score at week 24 was 3.56 in both arms. A change 
from baseline was detectable as early as week 2 (median change from baseline was -1.35 and -
1.56 in the SC and IV groups, respectively) in both arms, reaching a plateau at around week 16
(median change from baseline -3.40 and -3.28 for SC and IV groups, respectively). No statistical 
analysis was done.

DAS28 Low Disease Activity
The percentage of patients who achieved DAS low disease activity (DAS28 < 3.2) was similar 
between the arms at all time points. The proportion of patients with DAS28 low disease activity 
at week 24 was 55.2% for the SC arm versus 52.4% for the IV arm. No statistical analysis was 
done.

ACR20, -50, and -70 Responses at all time points
The proportion of patients achieving an ACR20 response was similar between the arms at all 
time points for the PP population. The percentage of ACR50 responders followed a similar 
pattern to ACR20 responders but with a lower plateau. The percentage of ACR70 responders 
showed consistency between the arms up to week 16, when the arms appeared to separate 
afterward. The percentage in the IV arm continued to gradually increase over time, while the 
percentage in the SC arm appeared to decrease at week 24, although it should be noted that the
95% CI for the weighted difference in the proportion of ACR70 responders at week 24 ( 9.0, 
1.3) included 0, indicating that the two arms were not statistically significantly different.

Core Components of DAS28 and ACR
The core components of DAS28 and at week 24 were similar between arms, with the biggest 
differences seen in CRP (0.07 mg/dL SC arm vs. 0.17 mg/dL IV arm). No statistical analysis was 
performed.

ACR Hybrid Score
The mean ACRHB was similar between the treatment arms at all-time points, with both arms 
reaching a plateau at around week 16. The mean ACRHB at week 24 was 54.21 and 55.70 for 
the SC and IV TCZ arms, respectively.

HAQ-DI Score
A reduction of 0.22 in HAQ-DI score (indicating improvement) was considered as the
minimally important clinical difference (MCID). The proportion of patients achieving an MCID 
at week 24 compared with baseline was similar between the arms: 73.0% in the SC arm and 
74.6% in the IV arm. The mean change from baseline in HAQ-DI score at week 24 was identical 
in both arms at 0.63. The response over time was similar in both arms, with the change from 
baseline of approximately 0.2 seen as early as week 2. The scores began to plateau around week
16 at approximately 0.6.
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Source: Module 5.3.5.1, Trial WA22762 CSR, Section 5.6.1.1, Table 23.

Reviewer comment: The heaviest weight category showed a numerically lower response rate for 
all ACR categories. This is difficult to interpret given the lower number of subjects in the higher 
weight category (~ 23% were <60kg, ~67% were 60-100 kgs, a

Region
The results at week 24 support the finding that the ACR20 response differed between regions, as 
highlighted by the logistic regression analysis described in above. Response rates in North 
America were the lowest in both arms, with the rest of world showing slightly higher response 
rates. Similar patterns were seen for ACR50 and ACR70 responses at all timepoints, with
responses in both arms lowest in North America and highest in rest of world and South America. 

Reviewer comment: Per the FDA statistician’s analysis, the overall response rate in North 
America was statistically significantly less than that in all other 3 regions. This was found to be 
due to a difference in baseline characteristics and a different regional administration of the 
trials regarding criteria for dropout. This analysis also agreed that there was no evidence of any 
interaction between treatment and either weight category or geographical region. See the 
biostatistical review for further information.

Sex
The difference between the treatment groups at week 24 for males and for females was
consistent with the overall results of the study. There were no clinically meaningful differences 
between SC and IV treatment groups. The ACR70 response in SC group was higher in males 
than in females. 
Age
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The proportion of patients achieving an ACR20 response at all timepoints was similar between
the arms within age groups (< 50, 50 64, and 65 75 years). The > 75-age group contained 11 
patients in the SC arm and 6 patients in the IV arm and as a result showed large fluctuations. 

Ethnicity
The proportion of patients achieving an ACR20 response at all timepoints was similar between 
the arms within the ethnic categories (Hispanic and non-Hispanic).There were 4 patients in the 
SC arm and 9 in the IV arm with ethnicity deemed not applicable. Similar patterns to the ACR20 
response were seen for ACR50 and ACR70 response rates. 

DMARD-IR vs. TNF-IR
All patients entering the study were considered DMARD-inadequate responders (DMARD-IRs),
given that they had failed at least one previous RA treatment. Patients also considered to have 
failed a prior anti-TNF therapy were recorded as being TNF-inadequate responders (TNF-IRs) in 
the interactive voice recognition system (IVRS). The proportion of patients achieving an ACR20
response at all-time points was similar between the arms for patients who were DMARD-IRs and 
those who were also TNF-IRs. As expected, the response rates were slightly lower in the TNF-IR 
group. Similar patterns were seen for ACR50 and ACR70 response rates

Analysis of DAS Remission by Body Weight
At week 24, the proportion of patients in DAS remission was comparable for both treatment 
arms across all three body weight categories. Comparison between the weight categories showed 
consistently lower response rates for both treatment arms in the 100-kg group compared with 
the other two lower weight groups.

Analysis of ACR components by body weight
When assessment of the mean change from baseline for all ACR components was analyzed ad 
hoc by body weight category, comparability between the two arms was seen within each weight 
category for the individual components of ACR. Comparison between the weight categories 
showed consistently lower response rates in the 100-kg group compared with the two other 
lower weight groups.

CRP and ESR
Both CRP and ESR levels decreased rapidly after the first dose in patients in the two groups. 
Thereafter, in both treatment groups, CRP remained below the ULN (0.99 mg/dL) up to week
24, and ESR had stabilized by week 12. In comparison of the SC and IV profiles, there appears 
to be a trend for slightly lower CRP and ESR values following SC dosing in Group A from week
4 onward, which is consistent with the higher values seen for the sIL-6R bound TCZ complex.

Pharmacokinetic Results
Pharmacokinetic results are summarized in Table 22. Patients included in the PK analysis were a 
subgroup of patients that consented to participate in a PK/PD sub-study.
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most commonly reported SAEs (3 patients in the SC arm vs. 6 patients in the IV arm), followed 
by nervous system disorders (2 patients in the SC arm vs. 6 patients in the IV arm), with higher 
numbers of SAEs in the IV arm.

AEs leading to withdrawal
A summary of all AEs by SOC leading to discontinuation can be found in Table 27. Within a 

ts, 
that PT was also listed in the SAE table (e.g. bronchopneumonia and pneumonia).
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All AEs, SAEs, deaths, withdrawals, and AEs leading to dose interruption or modification are 
summarized in Table 28.

Table 28. Trial WA22762 Summary of safety results

Source: Module 5.3.5.1, Trial WA22762 CSR, p 28

Reviewer comment: There are no new safety signals in the comparison between the high doses of 
SC (162mg weekly) and IV (8mg/kg IV q4w) TCZ. The one death occurred in the IV group, the 
SAEs were similar across the two groups, with the total number higher in IV. Infection was the 
most common SAE which is similar to the known safety profile of IV TCZ. AEs leading to 
withdrawal were also higher in IV.

Adverse Events of Special Interest

Infections
The overall incidence of patients with infections and serious infections was comparable in both 
arms (Infections: 227 (36.0%) SC arm vs. 247 (39.1%) IV arm; serious infections: 1.4% for both 
arms). The three most common types of infections were upper respiratory tract infection (46 
(7.3%) in SC arm and 73 (11.6%) in IV arm), nasopharyngitis, and urinary tract infection. Dose 
interruption due to infection occurred at a similar rate in both arms (14% in the SC arms and 
15% in the IV arm). 

A total of 19 serious infections occurred (9 for SC and 10 for IV). Pneumonia was observed in 2 
patients in each of the arms and bacterial arthritis was observed in 2 patients in the IV arm. All 
other events were single occurrences. In the lower weight category (<60kg) there were more 
patients with serious infections in the SC arm compared to the IV arm (5 (3.5%) in the SC arm 
vs. 2 (1.4%) in the IV arm).

There were two cases of opportunistic infection (OI) (oropharyngeal candidiasis and lepromatous 
leprosy). There were no serious opportunistic infections or cases of primary or reactivation of 
TB.

Reference ID: 3373949



Clinical Review
Miya Paterniti
BLA 125472
Tocilizumab (TCZ) subcutaneous (SC) in a pre-filled syringe (PFS)

61

Malignancies
Four patients in the SC arm and 2 patients in the IV arm reported malignancies. Malignancies in 
the SC arm were breast cancer (two patients), malignant brain neoplasms, and squamous cell 
carcinoma. All were considered SAEs except for the squamous cell carcinoma. The patient with 
squamous cell carcinoma continued in the study, but the other three patients discontinued. The 
two patients in the IV arm had basal cell carcinoma and continued in the study. One of the IV 
malignancies was considered an SAE.

Anaphylaxis Adverse Events
No SAEs of anaphylaxis were reported, and no additional cases of anaphylaxis were identified 
using Sampson’s criteria.

Hypersensitivity Reactions
Hypersensitivity reactions were retrieved as events that occurred during or within 24 hours of 
study drug administration (unless determined to be unrelated to treatment), excluding infusion 
site reactions. As a result, reactions, such as cellulitis and retinal artery occlusion were included. 
Hypersensitivity reactions were more common in the IV arm (73 (11.6%)) compared to the SC 
arm (44 (7.0%)). Two patients in the SC arm (rash, and pruritus; mouth and tongue numbness, 
hypertensive crisis, paresthesias of the feet, sweaty hands, feeling cold and shaky and, later, 
nausea and dizziness) and 3 patients in the IV arm (cellulitis; retinal artery occlusion; fever and 
chills) experienced a serious hypersensitivity reaction.

Seven patients (3 in the SC arm and 4 in the IV arm) withdrew due to events potentially 
associated with hypersensitivity that occurred more than 24 hours after study drug 
administration. The reactions were generalized erythema, hypersensitivity, rash (2), drug 
hypersensitivity, and urticaria (2).

The most commonly reported SOCs were GI Disorders (mainly, nausea), Skin and Subcutaneous 
Tissue Disorders (mainly, pruritus), and Nervous System Disorders (mainly, headache), all of 
which occurred at a higher incidence in the IV arm. However, the incidence of events within a 
SOC was generally low and showed no noteworthy difference between arms.

Injection-Site Reactions (ISRs)
AEs occurring at the site of an SC injection occurred in a greater proportion of patients receiving 
SC injections of TCZ (SC arm: 64 of 631 patients [10.1%]) compared with patients receiving 
placebo (IV arm: 15 of 631 patients [2.4%]). The most commonly reported ISRs in the SC arm 
were erythema, pruritus, and pain. Events in the IV arm treated with SC placebo (most 
commonly, erythema, pain, and hematoma) were numerically low and did not warrant additional 
assessment. All ISRs were non-serious Grade 1 or 2 events, and none of the AEs of ISRs 
required withdrawal from treatment

In the TCZ SC arm, of the 64 patients that experienced an ISR, the majority only had a single 
episode (SC arm: 39 of 64 patients [61%]). Also in this arm, the majority of ISRs at an injection 
site comprised a single symptom (SC arm: 88.7% with only one symptom vs. 11.3% with more 
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than one symptom). For both the SC arm receiving SC injections of TCZ and the IV arm 
receiving SC injections of placebo, the median time to onset of an ISR was 1.0 day (range: 1 9
days SC arm vs. 1 3 days IV arm). The median duration of ISR symptoms was 3.0 days in both 
arms, although the range of the duration in the SC arm was greater than in the IV arm (range: 1 
to 136 days SC arm vs. 1 to 50 days IV arm). In the SC, of the 64 patients that experienced an 
ISR, the majority only had an ISR comprised a single symptom (SC: 149/168 [88.7%] with only 
one symptom vs. 19/168 [11.3%] with more than one symptom). Almost a half of the ISRs 
(47.0%) occurred within 24 hours after the SC injection.

In patients experiencing an ISR, the majority of patients in the SC arm were injected in the 
abdomen and received their injection in the clinic

Reviewer comment: The increased rate of ISRs in the SC compare to the IV group is expected 
due to the route of delivery.

Hepatic SAEs
One SAE of hepatic steatosis was reported on Day 170 in Patient 18009 in the IV arm. The 
patient remained in the study, but dosing was interrupted. No relevant medical history was 
reported.

Stroke SAEs
Four ischemic strokes and no hemorrhagic strokes were reported during the study. All four 
ischemic stroke patients were in the IV arm.

Myocardial Infarction SAEs
One event of myocardial infarction was reported in the SC arm. Another patient in the SC arm 
reported myocardial ischemia (not part of SMQ retrieval for myocardial infarction)

Bleeding SAEs
There were 5 patients with an SAE of bleeding reported, 1 in the SC arm (anastomotic ulcer) and 
4 in the IV arm (rectal, hematuria, hemorrhoid, post-procedure), which resulted in one 
discontinuation from study treatment. None of the SAEs were associated with Grade 2 or 3
decreased platelet count.

Gastrointestinal Perforation SAEs
None

Rates for all special interest AEs per 100-patients years are summarized in Table 29.
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There were no noteworthy changes over time or clinically relevant differences between the study 
arms for other laboratory or vital sign parameters (systolic and diastolic blood pressure, heart 
rate).

Overall Reviewer Comment Trial WA22762: The trial design is appropriate. The endpoints and 
endpoint parameters are similar to the TCZ IV development program, which is appropriate given 
the intent of a combined label. The primary endpoint of ACR20 at week 24 met the pre-specified 
and agreed upon non-inferiority margin comparing the high dose SC (162mg weekly) to the high 
dose IV (8mg/kg q4w). The heaviest weight category showed a numerically lower response rate 
for all ACR categories; however, this is difficult to interpret given the lower number of subjects 
in the higher weight category. The overall response rate in North America was statistically 
significantly less than that in all other 3 regions. This was found to be due to a difference in 
baseline characteristics and a different regional administration of the trials regarding criteria 
for dropout. There are no new safety signals, with the exception of injection site reactions, in 
comparison to the high dose of IV TCZ and the known IV TCZ safety program. The increased 
numbers of injection site reactions are expected given the new route of administration.

5.3.2 Trial WA22762-LTE

Trial WA22762-LTE is the open-label long-term extension (LTE) study of Trial WA22762 
(Discussed in Section 5.3.1), a 24-week double-blind study. At week 24, all patients were re-
randomized into a 72-week open label treatment period. This section will discuss the 72-week
open-label extension study (Trial WA22762-LTE) beginning with endpoints. Details regarding 
administrative information, objectives, study design and conduct can be found in Section 5.3.1, 
Discussion of Trial WA22762.

Efficacy Endpoints

Analyzed up to week 49 (data beyond week 49 are too sparse for meaningful assessment):

Proportion of patients with an ACR20/50/70 response
ACR hybrid score response
Change in Health Assessment Questionnaire Disability Index (HAQ-DI) score from 
baseline
Proportion of patients achieving a decrease from baseline in HAQ-DI score 0.22 and 
0.30
Change in Disease Activity Score 28 (DAS28) score from baseline
Proportion of patients with DAS28 low disease activity (DAS28-ESR score < 3.2) and 
DAS28 remission (DAS28 score <2.6)

Analyzed up to clinical cutoff date (1/16/12):
Proportion of patients withdrawn during the open-label extension due to a lack of 
therapeutic response.
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PK/PD Endpoints
Concentrations of interleukin-6 soluble receptor (sIL-6R) and C-reactive protein (CRP) 
up to week 49.

Safety Endpoints
AEs, laboratory parameters, and vital signs up to the clinical cutoff date

Reviewer comments: As this was an open-label study, the focus is on safety. The efficacy 
endpoints are for informative purposes.

Endpoint Parameters 

Details regarding endpoint, compliance, and safety parameters can be found in the discussion of 
Trial WA22762, Section 5.3.1.

Ethics
Details regarding ethics can be found in the discussion of Trial WA22762, Section 5.3.1.

Statistical Plan:
Sample size
Sample size and power calculations were not conducted for the open-label extension treatment 
period as formal statistical testing was not planned. The number of patients included in the open-
label period was dependent on the number of patients who completed the double-blind period 
and who continued into the open-label period.

Most patients were re-randomized to either Group A1 (SC: 550 patients planned) or Group B1 
(IV: 400 patients planned) in order to collect sufficient long-term safety and efficacy data for 
assessment of the SC route of administration compared with the IV route. The remaining patients 
were primarily re-randomized to Group B2 (IV-SC: 200 patients planned) in order to collect data 
on patients switching from IV to SC TCZ. Group A2 (SC-IV arm), the smallest group (50 
patients planned), was included to maintain blinding until the last patient reached week 24.

Analysis population
The sponsor pre-defined several populations for analysis.

PP
The PP population excluded patients who were not re-randomized at week 24 and patients with 
major protocol violations deemed to have the potential to affect patient outcome in terms of 
efficacy (in either the 0-24 week treatment or the post-week 24 treatment period). Major protocol 
deviations included:

Received study medication but was not re-randomized at week 24
Randomization error at week 24 (i.e., did not receive the treatment they were assigned to)
Received treatment with an investigational agent during the study
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Additional details of efficacy assessments can also be found in the discussion for Trial 
WA22762, Section 5.3.1. Efficacy assessments that differed for the long-term extension study 
are mentioned below.

PK/PD Analysis

CRP
Analyses of CRP concentrations are based on the PP population and are exploratory.
Concentrations of CRP are summarized descriptively by visit for all treatment arms.
Mean ± SEM concentrations are plotted up to week 49.

Safety analysis
Analyses of AEs and deaths are based on the safety population. Thus, analyses for the SC and IV 
arms are based on data collected during both the double-blind and open-label periods whereas 
analyses for the IV-SC and SC-IV switch arms are based on data collected after switching 
therapy i.e., during the open-label phase only. Double-blind data from patients in the IV-SC and 
SC-IV switch arms are included in the IV and SC arms, respectively.

Analyses of laboratory data and vital signs are based on the ITT population i.e., on patients who 
completed the double-blind period and were re-randomized at week 24. Thus, analyses for all 
four treatment arms are based on data collected during both the double-blind and open-label 
periods.

Adverse event reporting, adverse event analysis, subgroup analysis by body weight at baseline, 
adverse events of special interest, laboratory data, vital signs and immunogenicity was similar to 
Trial WA22762 and details can be found under Section 5.3.1.

Results

Protocol

Protocol Amendments:
The protocol amendments for both the 24-week double-blind treatment period and the open-label 
extension study are described in the discussion of Trial WA22762 in Section 5.3.1.

Protocol Deviations
A total of 110 (19%) patients in the SC group, 107 (24%) patients in the IV group, 25 (13%)
patients in the IV-SC group, and 4 (8%) of patients in the SC-IV group had major protocol 
violations. Major protocol violations are listed below.

– Was not re-randomized at week 24
– Received a dose of background DMARD which exceeded the baseline dose for at least 4 

continuous weeks or received treatment with additional or different DMARD(s) post 
baseline, or received no background therapy

Reference ID: 3373949



Clinical Review
Miya Paterniti
BLA 125472
Tocilizumab (TCZ) subcutaneous (SC) in a pre-filled syringe (PFS)

68

– Received < 2/3 or > 4/3 of the total allocated SC treatment up to week 24
– weeks prior to baseline
– Received < 2/3 or > ¾ of the total allocated IV treatment up to week 24
– Concurrent treatment with any biologic DMARD
– IV or IM corticosteroids between baseline and week 24
– NSAID does not stable within 2 weeks prior to week 24
– Received incorrect study medication (IV or SC) compared with the randomized treatment 

group
– Blinding to study medication compromised due to code breaks
– Oral corticosteroids not s weeks prior to baseline or > 10mg/day prednisone 

or equivalent
– CRP < 1mg/dL and ESR < 28mm/hr at screening
– Steroid injection within 8 weeks prior to week 24 or steroid injection in > 1 joint between 

baseline and week 24, or a single injection exceeded 40mg of triamcinolone (or 
equivalent

– Received any changes from baseline in their oral corticosteroid dose within 2 weeks prior 
to week 24

– Intra-articular or parenteral corticosteroids within 4 weeks prior to baseline
– Joint count and physician VAS assessment at week 24 conducted by an assessor with 

knowledge of the patient’s other efficacy and/or safety data
– weeks prior to baseline
– Prior to randomization have discontinued etanercept for < 2 weeks, infliximab,

certolizumab, golimumab, abatacept or adalimumab for < 8 weeks, anakinra for < 1 week
– Diagnosis of JIA or JRA and/or RA before the age of 16
– Previous treatment with alkylating agents such as chlorambucil, or with total lymphoid 

irradiation
– SJC < 4 or TJC < 4 at screening or baseline

The most common reason for exclusion in these arms was not being re-randomized at week 24
due to withdrawal during the double-blind period.

Patient Population

Disposition:
Patient disposition is summarized in Table 31.
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ACR20
ACR20 response rates were comparable in the SC and IV arms at weeks 24, 37 and 49. In the 
IV-switch group the response rates decreased over time, but were comparable to the IV group. 
For the SC-IV arm the week 37 response rate was comparable to the SC group, but was lower at 
week 49 (67% SC-IV vs. 73% SC). This was difficult to interpret due to the low numbers of 
patients at week 49 in the SC-IV group (N=12).

ACR50
ACR50 response rates were comparable at week 24 between the SC and IV arms. In the SC arm, 
the response rate maintained, but decreased in the IV arm. At week 49, 51% of patients in the SC 
arm had an ACR50 response compared with 41% of patients in the IV arm. In the IV-SC and 
SC-IV switch arms, the response rates were comparable to the IV and SC arms respectively at 
weeks 24 and 37, but declined to below that of the IV arm and SC arms, respectively, by week
49. This was difficult to interpret due to the low numbers of patients at week 49 in the IV-SC 
group (N=41) and in the SC-IV group (N=12). 

ACR70
ACR70 response rates were comparable in the SC and IV arms at weeks 24, 37 and 49. In the 
IV-SC switch group, the rates were comparable at weeks 24 and 37. At week 49, where only 
limited data are available for the IV-SC switch arm (N=41), the ACR70 response rate declined 
below that of the IV arm (17% IV-SC vs. 29% IV) SC and IV arms. In the SC-IV arm, the week
24 response rate was lower than the SC arm (16% vs. 27%), but was comparable at weeks 37 and 
49.

ACR hybrid (ACRHYB) score
The mean ACRHB score was 50.69 at week 24 in all four treatment arms and remained at this 
level or above through week 49. The mean ACRHYB score was comparable in the SC and IV 
arms at weeks 24 and 37. At week 49, the mean ACRHYB score increased in the SC arm 
compare to the IV arm. The IV-SC switch arm was comparable to the IV arm at all timepoints. 
The SC-IV arm showed a variable mean ACRHYB score. Compare to the SC arm, the score was 
lower at week 24 (50.7 vs. 54.6), higher at week 37 (62.0 vs. 54.7), and lower at week 49 (55.3 
vs. 53.3). The interpretation of the SC-IV arm is limited by the lower number of patients in this 
group.

HAQ-DI
The mean HAQ-DI score was close to a value of 1.0 in all four treatment arms at week 24 and 
remained at this level or below through week 49. Overall, the long term HAQ-DI 0.22 and 
HAQ-DI 0.30 response rates in the SC arm were comparable with or greater than the 
corresponding response rates in the IV arm and switching route of administration did not result 
in loss of efficacy.
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activity increased to 65.4% at week 37 and 80.0% at week 49. The increase in the SC-IV arm
was greater than in the SC arm; thus, the proportion of patients with low disease activity at week
49 was higher in the SC-IV arm compared with the SC arm (80.0% vs. 62.9%). Interpretation of 
results for the SC-IV arm is limited by the low number of patients, particularly at the week 49
time point (N=10).

Lack of therapeutic response
As of the clinical cutoff date, the proportion of patients withdrawn from the study during the 
open-label extension period due to a lack of therapeutic response was <1% in all four treatment 
arms. 

Subgroup Analysis
ACR20/50/70 responses were analyzed by body weight category at baseline (< 60 kg (Figure 2)
to <100 kg (
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Figure 3), and 100 kg (Figure 4)).

Figure 2. Percentage of patients with ACR20 response by visit - body weight category < 60 
kg at baseline (PP population)

Source: Module 5.3.5.1, Trial WA22762-lte CSR, Figure 4, p 86
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Figure 3. Percentage of patients with ACR20 response by visit - body weight category 60 to 
<100 kg at baseline (PP population)

Source: Module 5.3.5.1, Trial WA22762-lte CSR, Figure 5, p 87

Figure 4. Percentage of patients with ACR20 response by visit -
100 kg at baseline (PP population)

Source: Module 5.3.5.1, Trial WA22762-lte CSR, Figure 6, p 88
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SC and IV Arms
Within the SC and IV treatment arms, ACR20 response rates tended to be higher in patients 
weighing <60 kg and 60 to <100 kg compared with patients weighing 100 kg from weeks 24 to 
49. The same was true for ACR50 and ACR70 response rates. Within subgroups, ACR20 
response rates in the SC and IV arms were comparable at weeks 24 and 37 in all three body 
weight categories. The same was true in the <60 and 60 to <100 kg subgroups at week 49. In the 

100 kg subgroup, the response rate at Week 49 was higher in the SC arm than in the IV arm 
(58% vs. 39%); however, Week 49 data for the 100 kg subgroup should be interpreted with 
caution due to the low patient numbers (N=19 SC and 13 IV). More variability was observed for 
ACR50 and ACR70 responses. Response rates in the SC arm tended to be lower than those of the 
IV arm in the <60 kg subgroup but comparable with or higher than those of the IV arm in the 60 
to <100 kg and 100 kg subgroups.

IV-SC and SC-IV Switch Arms
Meaningful analyses of ACR20/50/70 by body weight at baseline were not possible for the 
switch arms due to the low numbers of patients and responses, particularly at the Week 49 time 
point.

Pharmacodynamic Results

sIL6-R
Mean sIL-6R concentrations in the PK evaluable population increased rapidly after the first dose 
of TCZ and remained at the higher level through Week 49 in all four treatment arms. Mean sIL-
6R concentrations were generally comparable in the SC and IV arms during both the double-
blind and open-label extension periods, but with an overall trend for slightly higher 
concentrations following SC dosing. In IV patients who switched to SC at week 25, mean sIL-6R 
concentrations during the open-label extension period were overall higher than those in patients 
who remained on IV throughout. Mean sIL-6R concentrations during the open-label extension in 
SC patients who switched to IV (SC-IV arm) were overall comparable with those in patients who 
remained on SC throughout (SC arm).

CRP
Mean and median CRP concentrations normalized rapidly after the first dose of TCZ and
remained below the ULN (0.99 mg/dL) through week 49 for all groups. Mean CRP 
concentrations in the SC arm were lower than in the IV arm at all timepoints between week 4 and 
week 37. At week 49, mean concentrations were 0.11 mg/dL in the SC arm and 0.18 mg/dL in 
the IV arm. The trend for lower mean CRP concentrations in the SC arm compared with the IV 
arm is consistent with the observed trend for higher sIL-6R concentrations in the SC arm 
compared with the IV arm.

In IV patients who switched to SC at week 25, mean CRP concentrations after week 25 were 
overall comparable with those in patients who remained on IV throughout. At week 49, mean 
CRP concentrations were 0.16 and 0.18 mg/dL in the IV-SC and IV arms, respectively. Mean 
concentrations were higher in the IV-SC arm at Week 37 (0.60 mg/dL IV-SC vs. 0.28 mg/dL 
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was higher in the IV arm (68 SC arm vs. 58 IV arm vs. 3 IV-SC arm vs. 0 SC-IV arm). The most 
common AE leading to discontinuation was Infections and Infestations (9 patients (1%) in the 
SC arm, 9 patients (1%) in the IV arm, and 2 (1%) in the IV-SC switch arm) and Investigations 
(elevated liver enzymes) (7 patients (1%) in the SC arm, 10 patients (2%) in the IV arm, and 1 
(<1%) in the IV-SC switch arm) and was comparable between treatment arms. 

All AEs, SAEs, deaths, and AEs leading to withdrawal are summarized in Table 40.

Table 40. Trial WA22762-LTE Summary of safety results

Source: Trial WA22762-LTE CSR, Table 21, p106

Reviewer comment: The comparison in this table is mainly between the SC and IV group. It is 
difficult to make conclusions regarding the switch groups, given the low patient-year duration.

AEs leading to dose modification
The proportion of patients with at least one AE leading to dose modification or interruption was 
higher in the SC arm (228/631 patients, 36.1%) than in the IV arm (194/631 patients, 30.7%), the 
IV-switch arm (15.1% (28/186 patients), and the SC-IV switch arm (1 (2.1%) of 48 patients). In 
the SC, IV, and IV-SC switch treatment arms, the most commonly reported SOCs with AEs 
leading to dose modification were Infections and Infestations and Investigations (elevated liver 
enzymes). The one AE leading to dose modification in the SC-IV switch group was due to 
elevated liver enzymes.

Adverse Events of Special Interest
Adverse events of special interest per 100 patient years are summarized below in Table 41.
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Infections

SC and IV Arms
The overall rate of Infection and Infestation AEs in the SC arm was comparable with the 
corresponding rate in the IV arm (126.60 [95% CI: 116.46; 137.38] vs. 121.44 [95%CI: 110.89, 
132.72] events per 100 PY, respectively). The most common infections (incidence >5.0% in 
either arm) were upper respiratory tract infections, nasopharyngitis, and urinary tract infections. 

The overall rate of serious infection AEs in the SC arm was comparable with the corresponding 
rate in the IV arm (3.52 [95% CI: 2.01; 5.72] vs. 2.99 [95%CI: 1.55; 5.23] events per 100 PY, 
respectively). The most common infections (occurring in 0.3% [ 2 patients] in either arm) 
were pneumonia, cellulitis, bacterial arthritis, and gastroenteritis. No patient with a serious 
infection had corresponding Grade 3 or 4 neutropenia.

One subject in the SC arm experienced an OI (oropharyngeal candidiasis) and one subject in the 
IV arm experienced an OI (lepromatous leprosy, not counted in the AEGT basket for OIs).

IV-SC Switch Arm
Among IV patients who switched to SC at week 25, the rate of Infection and Infestation AEs 
during the open-label period after switching to SC was 118.21 [95% CI: 91.97;149.60] events 
per 100 PY. This rate is comparable with the rate observed in patients who remained on IV 
throughout (IV: 121.44 [95%CI: 110.89, 132.72]). The most common infections were similar to 
those observed in the IV arm. 

One opportunistic infection occurred in this group (oropharyngeal candidiasis).

SC-IV Switch Arm
Among SC patients who switched to IV at week 25, the rate of Infection and Infestation AEs 
during the open-label period after switching to IV was 92.47 [95% CI: 47.78;161.52] events per 
100 PY. This rate is numerically lower than the rate observed in patients who remained on SC 
throughout (SC: 126.60 [95% CI: 116.46; 137.38]) but the 95% CIs are wide and overlapping.

There were no serious infections AEs in the SC-IV arm during the open-label extension period.

Malignancies

SC and IV Arms
The rate of malignancy based on AEs contained in the Malignant or Unspecified Tumors SMQ 
Narrow was 1.32 [95% CI: 0.48; 2.88] events per 100 PY in the SC arm and 0.75 [0.15; 2.19] 
events per 100 PY in the IV arm. Corresponding rates for serious malignancies were 0.88 [95% 
CI: 0.24; 2.25] and 0.25 [95%CI: 0.01; 1.39] events per 100 PY, respectively. Given the 
overlapping 95% CIs in both cases, the rates are considered to be comparable across the two 
treatment groups. One malignancy was reported in the IV-SC arm after the switch to SC therapy. 
The event was reported as an SAE. Based on this event, the rate of serious malignancy was 1.71 
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[95% CI: 0.04; 9.55] events per 100 PY. The rate is considered to be comparable with the rate in 
the IV arm (0.25 [95%CI: 0.01; 1.39]) given the overlapping 95% CIs and the very low number 
of events. One malignancy was reported in the SC-IV arm after the switch to IV therapy. The 
event was reported as an SAE. Based on this event, the rate of serious malignancy was
7.71 [95% CI: 0.20; 42.93] events per 100 PY. The rate is considered to be comparable with the 
rate in the SC arm (0.88 [95% CI: 0.24; 2.25]) given the overlapping 95% CIs and the very low 
number of events. 

Anaphylactic Reactions

Two anaphylaxis AEs occurred more than 24 hours after infusion (does not fulfill Sampson’s 
Criteria), both in the IV arm during the open-label period:

1. Three days after her last TCZ infusion on Day 428, a 58-year old female experienced an 
itchy skin rash on multiple areas of her body.

2. Forty-five (45) days after his last TCZ infusion (Day 233) a 63-year old male experienced 
hives, hypotension, and shortness of breath. Blood pressure was 81/56 mmHg at the time 
of admission to ER and ranged from 133/68 to 149/83 mmHg during the visit. The patient 
was treated with epinephrine 0.3 mg, solumedrol 125 mg, zantac 50 mg, 
diphenhydramine 25 mg, and Zofran 4 mg. The event resolved without sequelae after 2 
days. Relevant previous medical history included swelling of lips and eyelids after 
dust/dirt exposure in 2006 and again in 2008; these reactions were noted as being 
possibly due to lisinopril (which he had been taking for 8-9 years prior). The anaphylactic 
shock AE was not reported as an SAE and did not lead to withdrawal from the study. It 
was considered by the investigator to be unrelated to study medication but possibly 
related to the use of borax soap.

Reviewer comment: These reactions would not be considered anaphylactic reactions as they do 
not meet Sampson’s criteria (occurred more than several hours after infusion).

Hypersensitivity Reactions
A total of 87 AEs in the SC arm and 125 AEs in the IV arm occurred within 24 hours of study 
drug administration and were not deemed ‘unrelated’ to trial treatment. The rate of potential 
hypersensitivity events based on these AEs was lower in the SC arm than in the IV arm; 19.15 
[15.34; 23.63] vs. 31.17 [25.95; 37.14] events per 100 PY, respectively.

Looking only at hypersensitivity AEs occurring within 24 hours of study drug administration that 
led to withdrawal (clinically significant hypersensitivity events), the rate decreased to 1.54 [0.62; 
3.18] events per 100 PY in the SC arm and 3.24 [1.73; 5.54] events per 100 PY in the IV arm, 
with 95% CIs overlapping. The rate was based on 7 events in the SC arm and 13 events in the IV 
arm.

The rate of serious hypersensitivity events occurring within 24 hours based on these SAEs was 
similar in both treatment arms; 0.88 [0.24; 2.25] events per 100 PY in the SC arm and 0.75 [0.15; 
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2.19] events per 100 PY in the IV arm. This rate was based on 7 events; 4 in the SC arm and 3 in 
the IV arm. Five of the SAEs occurred during the double-blind period. The remaining two 
events, both of which were cellulitis, occurred during the open-label extension period and arm. 
All were reported as ‘hypersensitivity’ (preferred term) and all led to premature withdrawal from 
treatment during the double-blind period.

The rate of serious hypersensitivity events leading to withdrawal based on the three events was 
similar in both arms; 0.44 [0.05; 1.59] events per 100 PY in the SC arm and 0.25 [0.01; 1.39]
events per 100 PY in the IV arm. The remaining four serious hypersensitivity events that 
occurred within 24 hours of study drug administration did not lead to withdrawal; three cellulitis 
AEs (two in the SC arm, one in the IV arm) and one retinal artery occlusion AE (IV arm) .

Hypersensitivity reactions were analyzed by body weight. No clear effects of body weight were 
observed on the incidence of hypersensitivity AEs in the SC and IV treatment arms.

Injection-Site Reactions (ISRs)
Patients in the SC arm received weekly SC injections of TCZ during both the double-blind and 
open-label periods of the study. Of 631 patients in the SC arm, 73 (11.6%) patients reported at 
least one ISR symptom up to the clinical cut-off. The most commonly reported ISR symptoms 
were injection site erythema, pruritus, and pain. Of the 73 patients with an ISR symptom, 39 
(53%) had one ISR episode and 34 (47%) had more than one episode. Two subjects had their 
doses held of modified. None of the ISR symptoms in the SC arm were reported as an SAE and 
none led to withdrawal from treatment.

The total number of ISR episodes in the SC arm, with multiple episodes in the same individual 
counted multiple times, was 233. Based on these episodes, the rate of ISRs was 51.30 [95% CI: 
44.92; 58.33] events per 100 PY. Two patients in the SC arm experienced injection site urticaria.
Neither patient also experienced a systemic hypersensitivity AE.

Patients in the IV arm received SC injections of placebo during the double-blind period, but no 
SC injections during the open-label period. Overall, 15/631 (2.4%) patients in the IV arm 
reported at least one ISR symptom up to the clinical cut-off date. All events occurred during the 
double-blind period following SC injection of placebo and are discussed under Trial WA22762, 
Section 5.3.1. The long-term rate of ISRs in the IV arm based on 401.02 PY duration during the 
double-blind and open-label periods was 22.69 [95% CI: 18.27; 27.86] events per 100 PY.

The corresponding rate in the IV arm reported at week 24 is based on 288.39 PY duration (i.e.,
only during the double-blind period when patients were receiving SC injections of placebo) was 
32.59 [95% CI: 26.34, 39.89] events per 100 PY. Both rates are lower than the long-term rate of 
ISRs in the SC arm based on 454.20 PY duration (51.30 [95% CI: 44.92; 58.33] events per 100 
PY), in which patients received SC injections of TCZ during both the double-blind and open-
label study periods.
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The overall rate of ISRs in the IV-SC switch arm was 248.41 [95% CI: 209.62; 292.29] events 
per 100 PY. The very high rate in the IV-SC arm compared with the SC arm (248.41 [95% CI: 
209.62; 292.29] vs. 51.30 [95% CI: 44.92; 58.33] events per 100 PY) can be explained by the 
multiple ISR episodes in patients 4 patients, who reported at least one ISR symptom after almost 
every SC injection. 

One patient in the IV-SC arm experienced injection site urticarial. The patient did not experience 
a systemic hypersensitivity AE.

Subgroup analysis of ISRs by weight did not show a clear effect.

Hepatic SAEs
One SAE of hepatic steatosis was reported during the double-blind portion of the study 
(discussed under Trial WA22762, Section 5.3.1). No other serious hepatic AES were reported.

Stroke SAEs
The rate of serious stroke in the SC arm was comparable with the rate in the IV arm; 0.66 
[95%CI: 0.14; 1.93] vs. 1.00 [95%CI: 0.27; 2.55] events per 100 PY, respectively. This rate is 
based on 2 patients in the SC group and 4 patients in the IV group who had experienced a serious
stroke. The 4 cases in the IV group occurred during the 24-week double-blind treatment period. 
Two new cases occurred during the open-label extension period, both in the SC group.

Myocardial Infarction SAEs
One event of myocardial infarction was reported in the SC arm during the double-blind treatment 
period. No events were reported for the open-label treatment period.

Bleeding SAEs
The rate of serious bleeding events in the SC arm was comparable with the rate in the IV arm; 
0.88 (95%CI: 0.24; 2.25) vs. 1.00 (95%CI: 0.27; 2.55) events per 100 PY, respectively. The rates 
are based on 4 events in each treatment arm. Of the 8 serious bleeding events, 5 occurred during 
the double-blind period and 3 occurred during the open-label period, all of which occurred in the 
SC arm.

Gastrointestinal Perforation SAEs
None.

Rates for all special interest AEs per 100-patients years are summarized in Table 41.
Anaphylaxis is not reported in this table as the two events did not mean Sampson’s Criteria (not 
within 24 hours of investigational product).

Pregnancies
Five patients became pregnant during this study, four (2 in each arm) during the double-blind 
period and one during the open-label period (IV-SC arm). One patient in each arm had a 
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spontaneous abortion. The outcome for the other three pregnancies is not known. Per protocol, 
all four subjects were discontinued from the study.

Reviewer comment: Although conclusions are difficult to make for the switch groups due to the 
small number of subjects, the no new safety signals were seen in the open-label long term 
extension portion of this study, with the exception if injection site reactions. This is expected with 
the new route of administration.  No new safety signals are identified.

Laboratory parameters
Laboratory parameters are based on the ITT population in order to allow unbiased comparisons 
between treatment arms based on a homogeneous patient population across arms. Data are 
included from the beginning of the double-blind period up to the clinical cutoff date for all four 
treatment arms. Shifts in laboratory parameters were similar in the SC and IV treatment arms 
although adverse shifts in total cholesterol, LDL cholesterol, and triglycerides by ATPIII 
thresholds were slightly more frequent in the SC arm compared with the IV arm.

Vital Signs
Vital signs analyses were based on the ITT population in order to allow unbiased comparisons 
between treatment arms based on a homogeneous patient population across arms. Data are 
included from the beginning of the double-blind period up to the clinical cutoff date for all four 
treatment arms.  There were no noteworthy changes over time or clinically relevant differences 
between the study arms for other laboratory or vital sign parameters (systolic and diastolic blood 
pressure, heart rate) up to Week 49.

Overall Reviewer Comment re: Trial WA22762-LTE: As this was an open-label study, the focus 
was on safety. No new safety signals were seen. Safety results were similar to the double-blind 
study and the known safety profile of TCZ IV. Based on descriptive statistics, the efficacy 
endpoints were similar among the SC and IV treatment groups. Conclusions were limited for the 
switch groups, given the small number of subjects in the switch groups (both SC-IV and IV-SC).

5.3.3 Trial NA25220

Administrative Information
Study title: A Randomized, Double-Blind, Parallel Group Study of Safety and the Effect 
on Clinical Outcome of Tocilizumab (TCZ) Subcutaneous (SC) versus Placebo (PBO), in 
Combination with Traditional Disease-Modifying Anti-Rheumatic Drugs (DMARDs), in 
Patients with Moderate to Severe Active Rheumatoid Arthritis (RA).
Study dates: 2/23/11 – ongoing (24 week data complete. Long term extension clinical 
cutoff date: 5/28/12)
Study sites: 124 centers in 21 countries
Study report date: 12/2012
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Objectives/Rationale
Primary Objectives

The efficacy of treatment with 162 mg TCZ given SC every other week versus placebo, 
in combination with DMARDs, at week 24 using ACR20.
The safety of treatment with 162 mg TCZ given subcutaneously every other week versus 
placebo, in combination with DMARDs, with regard to adverse events (AEs) and 
laboratory assessments.

Secondary Objectives
Prevention or progression of structural joint damage at week 24 and week 48
Long-term safety and efficacy
Pharmacokinetics and pharmacodynamics of TCZ following SC administration
Immunogenicity of TCZ following SC administration

Exploratory Objectives
Study the association of biomarkers with efficacy and/or AEs associated with medicinal 
products
Increase the knowledge and understanding of disease biology
Develop biomarker or diagnostic assays; establish the performance characteristics of 
these assays

Reviewer comment: The objectives of the study are the same was for Trial WA22762, with the 
exception of prevention of progression of structural joint damage at week 24 and week 48.

Study Design and Conduct

Overview
This was a phase 3, two-arm, 2-year, randomized, double-blind, placebo-controlled, parallel-
group, multicenter study in patients with moderate to severe RA who had an inadequate response 
to DMARD(s) that may have included one or more anti-TNF-

-TNF biologic agents capped at 20%) of TCZ 162mg SC every other 
week compare to placebo SC every other week.

At the baseline visit, patients were randomized 2:1 into Group A (TCZ 162mg SC q2w via a pre-
filled syringe (PFS)) or Group B (placebo SC q2w via PFS). Patients had the option to consent to 
participate in a PK/PD sub-study performed during the 24-week double-blind period. 

From weeks 12 to 48, patients initially randomized to receive either TCZ or placebo could move 
to escape therapy with TCZ 162 mg SC qw via PFS if there was < 20% improvement in swollen 
joint count (SJC) and tender joint count (TJC) from baseline. Such patients could receive open-
label treatment until the completion of the trial.
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At week 24, all patients (except those who escaped) were re-randomization into a 72-week open 
label treatment period. Both groups A and B were randomized 1:1 to TCZ 162mg SC q2w via an 
auto-injector (AI) or via a PFS. The sponsor is only seeking approval with the PFS in this 
application, not the AI.

The study design is depicted in Figure 5.

Figure 5. Trial NA25220 Study design

Source: Study NA25220 CSR, Figure 1, p 40

Reviewer comment: The study design differs for Trial WA22762 in that it includes an escape arm 
and utilizes a PFS and AI. The addition of an escape arm is appropriate as the TCZ dose is the 
low dose (every other week). Trial WA22762 administered all the investigational products 
through the PFS. 

Study assessments
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Patients who escaped had radiographic assessments scheduled at weeks 24 and 48. Study 
assessments are shown below (Table 42).
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Table 42. Trial NA25220 Schedule of assessments

Source: NA25220 CSR, Table 3, pp. 1605-1607 
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Population
The patient population in this study consisted of adult patients with moderate to severe RA who 
had an inadequate response to current DMARD therapy, including one or more anti-TNF 
biologic agents. The percentage of patients who had failed one or more anti-TNF biologic agents 
was capped at approximately 20%. 

Inclusion and exclusion criteria were the same as for Study WA22672, except the slight 
difference in inclusion criteria for SJC and TJC being more conservative.

Treatment groups
There were two treatment groups for the 24-week double-blind period and two treatment groups 
for the 72-week open label extension. Patients could escape at week 12 if there was a <20% 
improvement in SJC and TJC from baseline, or at week 48 if there was <70% improvement in 
SJC and TJC from baseline. Patients who escaped prior to or on week 24 were not re-randomized 
and stayed on escape therapy until the end of the study (week 96). Patients who escaped after 
week 24 used the same device (AI or PFS) as they were assigned at week 24 until the end of the 
study (week 96). Treatment groups are depicted below in Table 43.

Table 43. Trial NA25220 Treatment groups

24 week double-blind Escape Therapy 72 week open-label
TCZ SC 

162 mg q2w 
via PFS

PBO SC q2w 
via PFS

TCZ SC 162 mg qw via PFS
(or AI if after week 24 and re-

randomized to AI week 24)

TCZ SC 
162mg q2w 

via PFS

TCZ SC 
162mg q2w 

via AI
DMARD

As a result, subjects could be in one of two treatment groups for the 24-week double blind 
treatment period (SC or PBO), and one of four treatment groups for the 96-week open-label 
treatment period (i.e. TCZ PFS, TCZ PFS-AI, PBO-TCZ PFS, PBO-TCZ AI). Patients who 
escaped were censored for efficacy analysis, but not for safety analysis, at the time of escape.

SC injections of study drug (TCZ or PBO) were given using a PFS for the double-blind treatment 
period and PFS or AI for the open-label period. The recommended injection sites and 
procedures were the same as for study WA22672. If for any reason (e.g., SC injections needed 
to be administered during a site visit) the weekly schedule could not be met, the following 
minimum and maximum intervals between injections was followed: 10 to 16 days for SC q2w
using a PFS or AI, starting at week 24 until week 96.

Prohibited medications were the same as for Study WA22672. Concomitant medications were 
otherwise to be kept at a minimum and documented in the eCRF.

The remainder of the discussion will focus on the 24-week analysis of Trial NA25220. The 24-
96 week long-term extension will be discussed separately in Section 5.3.4.
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Efficacy Endpoints
Primary Endpoint

1. The percentage of patients with an AC20 responders at week 24

Secondary Endpoints
1. Proportion of patients with ACR50 response at week 24
2. Proportion of patients with ACR70 response at week 24
3. Change in Disease Activity Score 28 (DAS28) from baseline at week 24
4. Proportion of patients with DAS28 < 2.6 (DAS28 remission) at week 24
5. Change from baseline in TJC
6. Change from baseline in SJC
7. Change from baseline in CRP
8. Change from baseline in ESR
9. Proportion of patients with DAS28 3.2 (DAS28 low disease activity [LDA]) at week 24
10. Proportion of patients classified as categorical DAS28 responders (European League 

Against Rheumatism [EULAR] response) at week 24
11. Change from baseline in the van der Heijde modified Sharp radiographic score to week

24
12. Time to onset of ACR20
13. Change in hemoglobin from baseline at week 24
14. Change from baseline in Patient’s Global VAS
15. Change from baseline in Pain VAS
16. Change from baseline in Physician’s Global VAS
17. Change from baseline in the individual parameters of the ACR core set at week 24

HAQ-DI
18. Proportion of patients who achieve an improvement of at least 0.3 units from baseline in 

HAQ DI at week 24
19. Change from baseline in Short Form 36 (SF-36) at week 24 Physical Component Score
20. Change from baseline in SF-36 at week 24 Mental Component Score
21. Time to onset of ACR50
22. Time to onset of ACR70

Exploratory Endpoints:
1. Change in Functional Assessment of Chronic Illness Therapy (FACIT) fatigue scale 

scores from baseline
2. Change from baseline in HAQ-DI
3. ACR hybrid score (ACRHYB)
4. Proportion of patients who withdrew for lack of sufficient therapeutic response
5. Proportion of patients in each treatment group who receive escape therapy at week 12
6. Rate of progression for van der Heijde modified Sharp radiographic score comparisons 

during the period from baseline to week 24

Other Endpoints
Safety
PD
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PK
Immunogenicity

Reviewer comment: Unlike in Study WA22762, SF-36, radiographic endpoints, change from 
baseline in ACR components, and time to onset of ACR50/70, are included as secondary 
endpoints.

Efficacy Endpoint Parameters 

Primary Efficacy Parameter

ACR20 response at week 24
See description under Study WA22672.

Secondary Efficacy Parameters 

Many of these parameters were similar to Study WA22762 and are discussed in Section 5.3.1. 
Those not also used in Study WA22762 are mentioned here.

Time to onset of ACR20/50/70 Responses
Time to first ACR20 response was calculated as the number of days between the dates of the first 
ACR20 response minus the date of the first dose of study drug. Data were censored for patients 
who did not achieve an ACR20 response by week 24, or for patients who died or withdrew from 
the study prior to demonstrating an ACR20 response; the data were censored as of the patient’s 
exit date. Data for patients who received escape therapy were censored on the date of the last 
ACR20 assessment prior to receiving escape medication. Time to event analysis was used to 
compare the treatment groups, and following the same procedure, for time to onset of ACR50 
and ACR70 responses.

Change from baseline in the van der Heijde modified sharp radiographic score
The degree of joint damage was assessed using the van der Heijde modified total Sharp score 
(mTSS). The methodology quantifies the extent of bone erosions for 44 joints and joint space 
narrowing (JSN) for 42 joints, with higher scores representing greater damage. The change from 
baseline in the mTSS at week 24 is calculated as the seek 24 mTSS minus the baseline mTSS 
and was analyzed using the van Elteren non-parametric test on the ITT population, comparing 
both treatment groups, with region and weight category as stratifying factors. The independent 
read of X-ray images was performed by two primary readers. In case of discrepancy between the 
two primary readers, an adjudicator was involved. For the primary analysis of change from 
baseline in the mTSS, all data measured while patients received escape therapy or following 
early withdrawal from the study were excluded. Week 24 radiographic assessments were used if 
the assessment was within a 30-day window and the patient had not withdrawn or received 
escape therapy, unless the escape therapy or withdrawal occurred within the week 24 time 
window. 
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Rate of Progression for van der Heijde modified sharp radiographic score
Rate of progression was calculated as the change in score between post-baseline and baseline 
divided by the time period in days between the two assessments multiplied by 365.25. For 
patients who did not withdraw or initiate escape therapy, the difference was the time between 
baseline and the windowed week 24 X-ray. For patients who withdrew or initiated escape 
therapy, the difference was the time between the baseline and the closest X-ray to the time of 
escape or withdrawal. If the X-ray was performed > 30 days from escape or withdrawal, then the 
patient was excluded from the analysis, unless he or she had an X-ray post-baseline (before 
initiating escape therapy). No imputation of missing data was used.

Clinical Parameters

Efficacy assessments, Swollen and Tender Joint Count (SJC/TJC), Compliance Parameters, and 
Safety Parameters were the as in Study WA22762 and are discussed in detail under Section 
5.3.1.

Ethics:
An institutional review board (IRB) reviewed and approved this study. The study was performed 
in accordance with the Declaration of Helsinki and ICH Good Clinical Practices. 

Statistical Plan:
Sample size
Based on previous ACR20 response rates of patients in the placebo and 4-mg/kg groups in the 
phase 3 TCZ IV studies, OPTION (WA17822), LITHE (WA17823), and RADIATE 
(WA18062), the expected ACR20 response was 23% in the placebo arm and 46% in patients 
treated with IV TCZ. These assumptions were used to generate the sample size for this trial. A 
sample size of 600 patients, randomized at a ratio 2:1 (400:200 patients), would ensure at least 
90% power to detect this difference with a significance level of 5%. 

The analysis of the progression of structural damage was a critical secondary objective. 
Assuming that patients treated with TCZ 162 mg SC q2w showed the same response as patients 
treated with TCZ 4 mg/kg IV in the LITHE study, and the response of the placebo SC arm was 
identical to the placebo IV arm in the LITHE study, then 600 patients randomized in a 2:1 ratio 
provided a power > 90% to detect a treatment difference between both arms.

The power calculation of the radiographic analysis was based on simulations of the week 24
LITHE data followed by analysis with the van Elteren test. This non-parametric statistical test 
provides a p-value but not an estimate of the treatment effect.

Analysis populations:
The sponsor pre-defined several populations for analysis. The ITT population comprised all 
randomized patients who received at least one dose of study drug. For analysis purposes, patients 
were assigned to the ITT population as randomized, irrespective of the treatment actually 
received. The completer population consisted of all ITT patients who completed the double-
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blind treatment portion of the study and had a valid week 24 assessment (i.e., had a response at 
week 24). Escape patients were not included in the completer population. The PP population
excluded patients with major protocol violations and patients who were not re-randomized at 
week 24. The PP population was used for all efficacy analyses and for PD analyses of CRP. The 
PK evaluable population comprised all patients who provided at least one post-dose PK 
sample. In addition, patients who consented to participate in the intensive PK substudy and who 
provided at least one post-dose PK sample during the 24-week (double-blind) or 72- week open-
label period of the study formed the PFS intensive PK population and AI intensive PK 
population, respectively. The safety population included all patients who received at least one 
dose of study drug and had at least one post-dose safety assessment. For analysis purposes, 
patients were assigned to treatment groups according to the treatment they received at baseline.

Primary endpoint:
The ACR20 response was analyzed using a Coc adjusted for 
the stratification factors applied at randomization (geographical region [Europe, North America, 
South America, and rest of world] and body weight category [< 60 kg, 60 to < 100 kg, and 100 
kg]). A logistic regression model was fitted as a sensitivity analysis and in order to test the 
interactions between treatment and the stratification factors. If any of the interactions were
significant (p < 0.10), the logistic model would be used as the primary model. The 95% 
confidence intervals (CI) for the odds ratio were presented for the treatment group comparisons, 
including and excluding treatment interactions with the stratification factor.

For the handling of missing data for the ACR core set of components, TJC and SJC used the 
post-baseline last observation carried forward (LOCF) imputation. CRP was used as the acute-
phase reactant for the calculation of the ACR response since it was analyzed centrally and was 
therefore expected to be more reproducible than ESR, which was analyzed locally. However, 
when the percent change from baseline for CRP was missing, the percent change from baseline 
for ESR was substituted. No imputation was used for missing physician’s global assessment of 
disease activity VAS, patient’s global assessment of disease activity VAS, patient’s assessment 
of pain VAS, or HAQ Disability Index (HAQ-DI) score components.

Patients who withdrew from the study, who received escape therapy prior to week 24, or for 
whom the week 24 ACR20 response could not be determined for any reason, were considered 
non-responders in the primary analysis.

Sensitivity analysis
Sensitivity analysis, using a re-randomization test, was performed on the primary endpoint to test 
whether treatment assignment by minimization affects the outcome of the study. The re-
randomization test creates a range of possible randomizations that hypothetically could have 
been obtained by repeatedly applying the minimization algorithm. From this set of re-
randomizations, the distribution of a particular statistical test under the null statistical hypothesis 
was obtained. The result observed in Study NA25220 was compared with the distribution 
obtained from the hypothetical randomizations. In this case, the statistical test computed from 
each randomization was the difference in the proportion for ACR20 responders between the TCZ 
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and placebo arms. One thousand randomizations were obtained following the temporal sequence 
of patient entry into the study to preserve possible time effects in recruitment. The ACR20
response observed in the study for each individual patient was considered fixed in the different 
randomizations. Analysis of the primary and secondary endpoints was performed for each 
individual randomization. The distribution of p-values in all the randomization sets was obtained 
for each individual endpoint. These distributions corresponded to the distribution of p values 
assuming the null hypothesis of no difference between arms. The p-value of each individual 
endpoint obtained in the study was compared with the distribution of p-values obtained by re-
randomization, to determine whether the results of the study were statistically significant.

Subgroup analyses
Subgroup analyses were performed based on ethnicity, age, sex, and patients who had an 
inadequate-response to DMARDs vs. patients who had an inadequate response to anti-TNFs.
Subgroups based on stratification variables weight at baseline and region (Europe, North 
America, South America, and rest of world) were also explored.

To study the interaction between treatment and the stratification factors (weight category and 
region), a logistic regression analysis was performed on the primary endpoint. The 95% CI for 
the odds ratio was produced for treatment group comparisons, both including and excluding 
treatment interactions with the stratification factors. If the p-value associated with a particular 
interaction term was < 0.1, it was concluded that the interaction term being tested was significant 
at the 10% level.

Subgroup analyses according to the randomization stratification factors were provided for the 
primary endpoint using the ITT population. The main subgroups analyzed were those defined by 
weight at baseline (< 60 kg, 60 to < 100 kg, and 100 kg). The effect of region (Europe, North 
America, South America, and rest of world) was also explored. As a minimum, summary
statistics of ACR20, ACR50, and ACR70 responses at week 24 were produced for these 
subgroups. Serious adverse events were also analyzed by the weight subgroups defined 
previously based on the safety population. Additional analyses of other subgroups were provided 
where appropriate. Any subgroup analyses carried out on safety endpoints were based on the 
safety population.

Secondary endpoints
For the analysis of all secondary endpoints at week 24, the null hypothesis to be tested was that 
the proportion of patients responding in each treatment group, or the mean in each treatment 
group, was the same. The tabulated results were summarized by showing medians and other 
quartiles. To control the rate of false positive conclusions, a fixed-sequence approach was 
applied. This allowed for the testing of the null hypothesis for each of the secondary endpoints 
using the same significance level of alpha (5%) without any adjustment, once the primary 
hypothesis was rejected and provided that the secondary null hypotheses being tested were 
hierarchically ordered and tested in a pre-defined sequential order and to in the SAP for the 
hierarchical ordering of the secondary endpoints).
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Analyses of Binary Data
The CMH 2 test, with adjustment for the stratification factors applied at randomization 
(geographical region and weight category), was used for the analyses of all binary data.

Analyses of Continuous Data
The change from baseline to week 24 was analyzed by analysis of covariance (ANCOVA), 
adjusting for the stratification factors applied at randomization (region and weight category), and 
by baseline value, for the analyses of all continuous data.

Change from Baseline in the van der Heijde modified sharp radiographic score
Linear extrapolation was used to impute missing week 24 radiographic data for any patient with 
a baseline assessment and at least one post-baseline radiographic assessment read in Campaign 1 
(which consisted of all images taken up to and including week 24). Patients who reached week
24 on the original treatment (placebo or TCZ) had two assessments in reading Campaign 1: 
baseline and week 24. Campaign 1 consisted of the evaluations at baseline, week 24, and early 
withdrawal or escape therapy readings obtained to the week 24 visit. Linear extrapolation in 
Campaign 1 was expected to involve only baseline and a single post-baseline value (n = 2). 
Campaign 2 consisted of readings up to the week 48 visit in the open-label extension study. Data 
for patients who either initiated escape therapy or withdrew from treatment were extrapolated if 
the patient had a baseline assessment and had at least one post-baseline assessment that was not 
within the week 24 window. The change from baseline in the mTSS was then calculated using 
the extrapolated score. Patients with a baseline value but no post-baseline value were excluded.

According to Dr. David Hoberman’s review, given the small change expected with post-baseline 
radiographic data, missing data are likely to have impact to the treatment effect. Therefore, 
sensitivity analyses applying different missing data strategy may be useful in assessing the 
robustness of the primary result. The sponsor proposed sensitivity analyses for the radiographic 
score.

Exploratory endpoints
Formal statistical tests were not performed for the exploratory endpoints. For the determination 
of response data, patients without data at a given time point were classified as nonresponders for 
that time point. Data for patients who prematurely withdrew from the study or who received 
escape therapy were used as submitted, and patients were classified as nonresponders.

Safety analysis

Safety analysis was the same as for Study WA22762 and is discussed in detail in Section 5.3.1

Results

Protocol
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Amendment B (February 24, 2011)
In this Amendment B, the following significant changes were made:

A TCZ AI, as a new investigational product, was made available for use in the 
open label portion of the study.
Additional details for the analyses of the radiographic endpoint were included.
The required tests for the liver profile were clarified, liver profile testing was added at 
week 36, and vital sign measurements were added at weeks 10 and 36.
The adjustment of the random element used to ensure a baseline randomization ratio of 
2:1 was clarified.
To prevent any potential unblinding, a dual assessor approach was used until the 
completion of week 48 data analysis.
The reporting period for AESI, including non-serious AESI to Roche Drug Safety was 
clarified (i.e., within 24 hours of learning of the event). 
The requirement for an X ray image at the initiation of escape therapy was clarified.

Amendment C (April 26, 2011)
In Amendment C an optional ease-of-use substudy was added to the open-label period for the 
sites in Canada and the United States in order to evaluate the ability of patients, caregivers and 
healthcare professionals to handle and use the PFS or AI.

Reviewer comment: It is unlikely that the protocol changes would have significantly affected 
data interpretation. 

Protocol Deviations
One patient was excluded for a major protocol violation (took cyclophosphamide, an alkylating 
agent).

Patient Population
Disposition:
Patient disposition is summarized in Table 44.
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stipulated the percentage of patients who failed one or more anti TNFs should be approximately 
20%). The baseline RA disease characteristics of the ITT population were consistent with those 
observed if the safety population.

The study population had moderate to severe RA, as reflected by the mean DAS28 score of 6.7 
(range, 4 9) for the TCZ arm and 6.6 (range, 4 9) for the placebo arm. No noteworthy 
differences were observed between the treatment arms with respect to the ACR core set. The 
baseline ACR core set and DAS28 characteristics of the ITT population were consistent with 
those of the safety population.

Previous and concomitant treatments for RA
Treatment with permitted non-biologic DMARDs at a stable dose, initiated at least 8 weeks prior 
to baseline, was required for entry into the study. Oral corticosteroids ( 10 mg/day prednisone 
or equivalent) and NSAIDs (up to the maximum recommended dose) were permitted, provided 
that the patient was on a stable dose regimen for 4 weeks prior to baseline. All patients had 
been treated with at least one permitted DMARD treatment for RA prior to baseline, as required 
by the protocol.

Methotrexate
Approximately 86% of the patients in each treatment arm, TCZ and placebo, reported receiving 
MTX before the study or at baseline. A total of 82.4% and 79.8% of patients, respectively, were 
taking MTX previously and throughout the study. The majority of patients in both treatment 
arms had been receiving MTX for 12 months, TCZ (68.5%) and placebo (58.3%). 

DMARDS other than Methotrexate
The most frequently used DMARDs and anti TNF agents (other than MTX) reported by patients 
before the study or at baseline in the TCZ arm were leflunomide (15.1%), hydroxychloroquine 
sulfate (11.2%), chloroquine (10.8%), sulfasalazine (8.9%), golimumab (5.9%), adalimumab 
(4.6%), and etanercept (4.1%), and for the majority of patients, these medications were taken for 

12 months, with the exception of golimumab (6 to 12 months). Infliximab, cyclosporine, 
tacrolimus, gold sodium thiomalate, abatacept, azathioprine, calcium gluconate/calcium/gold, 
and certolizumab pegol were used by 2.2% of the patients. No obvious imbalance was 
observed between the two arms in the duration of DMARD or anti TNF use prior to study entry.

Corticosteroids
The percentage of patients who reported taking oral corticosteroids ( 10 mg/day prednisone or 
equivalent) and NSAIDs before the study (not active at baseline) in the TCZ arm was as follows: 
2.7%, prednisone (12 of 437 patients); 0.9%, prednisolone (4 of 437 patients); and 5.0% NSAIDs 
(22 of437 patients). In the placebo arm, the percentage of patients who reported taking oral 
corticosteroids was as follow: 5.5%, prednisone (12 of 218); 2.8%, prednisolone (6 of 218 
patients); and 6.9% NSAIDs (15 of 218 patients).

New treatment during study
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defined as all subjects with valid week 24 assessment excluding subjects who entered escape
therapy. Using the completer population is problematic for two reasons:
1. Patients who did not enter escape are more likely to be different from those who continued 
treatment. Excluding patients who dropped out that are related to outcome may introduce bias 
and influence the results
2. Since there is huge imbalance in the proportion of dropouts between treatment groups, the use 
of completer population may not preserve the baseline comparability between treatment groups 
achieved by randomization. Further, the completer population may not represent the target 
population.
Time to Onset of ACR20
The median time to first ACR20 response was 57 days in the TCZ arm and 86 days in the 
placebo arm, with an associated log rank p-value of < 0.0001. A Kaplan Meier plot of time to 
first ACR20 response is presented in Figure 6. The plot shows a clear separation between the 
TCZ arm and the placebo arm and demonstrates a greater probability of an ACR response over 
time. 

Figure 6. Trial NA25220 Kaplan-Meier plot of time to ACR20 response (ITT population)

Source: Module 5.3.5.1, Trial NA25220 CSR, Figure 3, p 92

Time to Onset of ACR50 Responses
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The median time to first ACR50 response was 115 days in the TCZ arm and not calculable in the 
placebo arm, given that 50% of the patients had not achieved an ACR50 response by week 24
(associated log-rank p-value: p < 0.0001). A Kaplan Meier plot of the time to first ACR50 
response is presented in Figure 7. The plot shows a clear separation between the TCZ arm and 
the placebo arm, with the shortest median time to ACR50 response observed in the TCZ arm.

Figure 7. Trial NA25220 Kaplan-Meier plot of time to ACR50 response (ITT population)

Source: Module 5.3.5.1, Trial NA25220 CSR, Figure 4, p 94

Time to Onset of ACR70 Responses
The median time to first ACR70 response, regardless of responder status at week 24, was 174 
days in the TCZ arm and not calculable in the placebo arm, given that 50% of patients had not 
achieved an ACR70 by week 24 (associated log-rank p-value: p < 0.0001). A Kaplan Meier plot 
of the time to first ACR70 response is presented in Figure 8. The plot shows a clear separation 
between the TCZ arm and the placebo arm, with the shortest median time to ACR70 response 
being observed in the TCZ arm.

Reference ID: 3373949



Clinical Review
Miya Paterniti
BLA 125472
Tocilizumab (TCZ) subcutaneous (SC) in a pre-filled syringe (PFS)

118

Figure 8. Trial NA25220 Kaplan-Meier plot of time to ACR70 response (ITT population)

Source: Module 5.3.5.1, Trial NA25220 CSR, Figure 5, p 96

Improvement of 0.3 units in HAQ-DI at week 24
The weighted difference in the percentage of patients with at least a 0.3-unit improvement from 
baseline in the HAQ-DI was 12.1% (95% CI: 2.2, 22.0; p = 0.017) demonstrating that TCZ was 
superior to placebo.

DAS28
Change from baseline 
The average reduction from baseline in DAS28 at week 24 was greater for TCZ (adjusted mean: 

3.1) compared with placebo (adjusted mean: 1.7), with an associated p-value of < 0.0001, 
demonstrating that TCZ was superior to placebo for change from baseline in DAS28 (difference 
between treatment arms: 1.4 [95% CI: 1.7, 1.1].

DAS28 3.2 (Low Disease Activity)
The percentage of patients who achieved a DAS28 remission score was greater for TCZ
compared with placebo at all timepoints and increased up to week 24 (32% for TCZ and 4% for 
placebo). The weighted difference in the percentage of patients with a DAS28 3.2 (DAS28 
LDA) was 30.3%, with a 95% CI (22.0, 38.6) and an associated p-value of < 0.0001,
demonstrating that TCZ is superior to placebo for DAS28 3.2.
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DAS28< 2.6 (Remission)
The weighted difference in the percentage of DAS28 < 2.6 (DAS28 remission) at week 24 was 
28.6%, with an associated 95% CI of (22.0, 35.2) and p-value of < 0.0001, demonstrating that 
TCZ was superior to placebo for DAS28 < 2.6.

Categorical DAS28 Responders (EULAR Response)
The percentage of patients in the DAS28 good response and moderate response categories 
combined was 86.6% in the TCZ arm and 68.1% in the placebo arm, with an associated p-value 
of < 0.0001, demonstrating that TCZ was superior to placebo for DAS28 EULAR responders.

Van Der Heijde Modified Total Sharp Radiographic Score
The mean ( ± SD)change from baseline in the van der Heijde modified total Sharp radiographic 
score at week 24 was less for TCZ (0.62 ± 2.692) than with placebo (1.23 ± 2.816), suggesting 
there was less joint damage following TCZ treatment. The difference between the arms in the 
non-parametric van Elteren analysis (p = 0.0149) and ANOVA (sensitivity analysis; p = 0.0145) 
analyses using linear extrapolation and excluding withdrawal and escape patients was 
statistically significant.

Subgroup analysis for patients who were DMARD-IR at baseline and patients who were TNF-
IRs at baseline was similar. This subgroup contained approximately 20% of the population and 
thus, the analysis was not sufficiently powered to show a statistically significant difference.

Change in SF-36
Physical Component Score
The mean change from baseline in SF-36 Physical component score at week 24 was greater for 
TCZ (adjusted mean: 5.3) compared with placebo (adjusted mean: 2.9). Based on the associated 
p-value of 0.0006, TCZ was superior to placebo with regards to the SF-36 Physical component 
score (difference between treatment arms: 2.4 [95% CI: 1.0, 3.8]).

Mental Component Score
The mean change from baseline in SF-36 Mental component score at week 24 was greater for 
TCZ (adjusted mean: 6.5) compared with placebo (adjusted mean: 3.8). The associated p-value 
of 0.0068 demonstrates that TCZ was superior to placebo with

Hemoglobin at week 24
The difference in change from baseline in hemoglobin at week 24 (TCZ minus placebo) was 10.3 
g/L, with an associated p-value of < 0.0001, indicating a statistical significant difference between 
the TCZ arm and placebo arm.

Other secondary endpoints, including tender joint count, swollen joint count, change in CRP, 
change in ESR, change in patient’s  and physician’s global VAS, and pain VAS at week 24 were 
all significantly different compare to placebo. Results for the secondary efficacy endpoints are 
summarized, ordered as per Hierarchical Testing, in Table 48.
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Reviewer comment: I am unsure where the different N’s come from given that the analysis is 
based on the set ITT population. As these are comparing SC TCZ to placebo,  

if the SC to IV non-inferiority comparison 
is already established.

Exploratory Analysis

ACR20, AC50, and ACR70 Responses over Time
The ACR20, ACR50, and ACR70 responses over time were greater in the TCZ arm at all
timepoints.

ACR Hybrid Score
The mean ACRHYB score was greater in the TCZ arm at all timepoints compared with placebo 
and reached a plateau at approximately week 20 for TCZ. The mean score at week 24 was 46.9 
and 25.8 for the TCZ and placebo arms, respectively.

Mean Changes over Time in the Individual Parameters of ACR Core Set
For all components of the ACR core set, the mean changes from baseline were greater for TCZ 
compared with placebo at all timepoints.

Tender Joint Count and Swollen Joint Count
The reduction in TJC and SJC was greater in the TCZ arm compared with the placebo arm at all 
timepoints.

CRP
For CRP, a reduction from baseline at week 2 from 2.01 mg/dL to 0.93 mg/dL was observed in 
the TCZ arm. Further reductions were observed to a lesser degree beyond week 2. No consistent 
change from baseline was observed in the placebo arm.

Patient’s Global VAS, Pain VAS, and Physician’s Global VAS
For Patient’s Global VAS, Pain VAS, and Physician’s Global VAS, mean decreases from
baseline were observed in both the TCZ arm and the placebo arm; mean decreases were greater 
for TCZ compared with placebo at all post-baseline timepoints.

HAQ-DI
Change in HAQ-DI Score
For HAQ-DI, decreases from baseline were observed in both the TCZ and placebo arms; mean 
decreases were greater for TCZ compared with placebo at all post-baseline timepoints.
The mean decrease from baseline in HAQ-DI was greater for TCZ compared with placebo at all 
timepoints. A decrease from baseline was observed beginning at week 2 in the TCZ arm, with 
further reductions observed at each subsequent visit. Decreases were also observed in the 
placebo arm and reached a plateau at approximately week 20.

Change in HAQ MCID (0.22)
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A greater percentage of patients in the TCZ arm achieved a change in HAQ-DI score greater than 
or equal to the MCID (0.22) compared with placebo at all timepoints. The percentage of patients 
with change from baseline in HAQ greater than or equal to the MCID (0.22) increased up to 
week 16 (66.2% for TCZ and 55.7% for placebo) and reached a plateau thereafter up to week 24.

Change in HAQ 0.3 by Visit
The percentage of patients who achieved a change in HAQ score 0.3 was greater for TCZ 
compared with placebo at all timepoints and increased up to week 16 (54.8% for TCZ and 44.3% 
for placebo) and to a lesser extent after week 16.

ESR
For ESR, decreases from baseline were observed in both the TCZ arm and the placebo arm but 
were greater for TCZ at all post-baseline timepoints. Observed decreases in ESR began to 
plateau at Week 8 in both arms but were variable in the placebo arm.

DAS28
Change in DAS28 Score
For DAS28, decreases from baseline were observed in both the TCZ arm and the placebo arm 
and were greater for the TCZ arm at all post baseline timepoints compared with placebo.

DAS28 < 2.6 (DAS28 Remission) by Visit
The percentage of patients who achieved a DAS28 remission score was greater for TCZ
compared with placebo at all timepoints and increased up to week 24 (32% for TCZ and 4% for 
placebo.

Good/Moderate EULAR Response
The percentage of patients combined who achieved a good or a moderate EULAR response was 
greater in the TCZ arm compared with the placebo arm at all timepoints and increased from 
week 2 through to week 24, when 94% and 76% of patients in the TCZ and placebo arms, 
respectively, had a good or moderate EULAR response.

Change in SF-36 Subscale and Summary Scores from Baseline
The SF-36 summary encompassed mental and physical component scores (where higher score = 
improvement). The mental component scores were greater in the TCZ arm compared with the 
scores in the placebo arm at week 12 and week 24 (mean at week 24: 44.95 for TCZ and 42.73 
for placebo; mean change from baseline at week 24 was 6.12 for TCZ and 3.01 for placebo).
The physical component scores showed a similar pattern between the treatment arms. At week
24, physical component scores were 39.16 for TCZ and 37.45 for placebo (change from baseline: 
7.16 for TCZ and 4.32 for placebo).

Change in FACIT Fatigue Scale Scores from Baseline
The mean change from baseline in FACIT-F was greater for TCZ compared with placebo at both 
week 12 and week 24 (a higher score reflects an improvement in a patient’s health status). The 
FACIT-Fatigue questionnaire is a self-administered patient questionnaire that consists of 13 
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questions designed to measure the degree of fatigue experienced by patients in the previous 7 
days. In the TCZ arm, the mean increase in FACIT-F at week 12 was 6.45 and at week 24 was 
7.78; wide inter-patient variability was observed in the FACIT-F scores. In the placebo arm, the 
magnitude of the increase from baseline to week 12 (3.69 ± 9.833) was followed by a similar 
increase at week 24 (5.23 ±9.652).

Withdrawal for Lack of Sufficient Therapeutic Response
Three patients withdrew for lack of sufficient therapeutic response (1 patient in the TCZ arm at 
week 4, and 2 patients in the placebo arm at week 8).

Use of Escape Therapy at week 12
The percentage of patients who received escape therapy at week 12 was lower in the TCZ arm
(12.5%) compared with the placebo arm (30.0%). By week 24, 17.6% (TCZ) and 43.3% 
(placebo) of the patients had received escape therapy. 

Subgroup Analyses

Body Weight
Results for ACR20, ACR50, and ACR70 responses by body weight category at baseline in the 
ITT population are summarized in Table 49.
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Table 49. Trial NA25220 ACR20, ACR50, and ACR70 response rates at week 24, by body 
weight at baseline (ITT population)

Source: Trial NA25220 CSR, Table 43, p 126

The percentage of patients achieving ACR20, ACR50, and ACR70 responses was similar 
between the two lower weight categories (< 60 kg, and 60 to < 100 kg) in the TCZ arm at most 
timepoints. The ACR20 response in the highest weight category ( 100 kg) was lower than in the 
other two weight categories in both treatment arms; however, ACR20 response was numerically 
higher in TCZ compared with placebo. In contrast, the ACR50 and ACR70 responses in the TCZ 
arm showed numerically lower responses than those in the placebo arm in the highest weight 
category. Patient numbers were low in the 100-kg group and may account for some of the 
variation in response rates. 

The percentage of patients with DAS28 < 2.6 (DAS28 remission) at week 24 was also examined 
by weight category. Within the TCZ arm, patients in the < 60-kg and in the 60- to < 100-kg 
weight category showed similar responses (34.4% and 32.4%, respectively). The percentage of 
TCZ-treated patients in the 100-kg weight category with DAS28 < 2.6 at week 24 was 15.8%. 
In the placebo arm, the < 60-kg weight category and the 60- to < 100-kg category showed similar 
results (3.1% and 2.3%, respectively). The percentage of placebo-treated patients with DAS28 <
2.6 in the 100-kg weight category showed a rate of 40.0%; however, the results are based on a 
smaller number of patients (n = 5).
Region
A similar pattern was seen in the regions compared with the overall analysis of the percentage of 
ACR20 responders over time (i.e., ACR response rates were greater in the TCZ arm compared 
with the placebo arm in each region [Europe, North America, South America, and rest of 
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world]). ACR20 response rates in North America were the lowest and response rates in Europe 
were higher, irrespective of study arm. Similar patterns were seen in the ACR50 and ACR70 
responses across regions; however, the ACR70 response at week 24 in the TCZ arm showed 
similar response rates in Europe, South America and rest of world. ACR20, ACR50, and ACR70 
response rates at week 24 are presented by region.

Sex
The percentage of patients achieving an ACR20 response over time was similar for males and 
females within each treatment arm and was similar to the overall analysis of the percentage of 
ACR20 responders over time. For ACR50 and ACR70 response rates, the responses between 
males and females were also similar.

Age 
ACR20 response rates were consistently higher in TCZ compared with placebo in all age
categories over time. In all three age categories, ACR20 responses were observed in both arms as 
early as week 2 increasing through to week 16 where they tended to reach a plateau. The 
percentage of patients achieving an ACR20 response in the TCZ arm was highest in the youngest 
age group (< 50 years old). The > 75 age group included 5 patients in the TCZ arm and 1 patient 
in the placebo arm, and results for ACR20 response in this small number was variable.
Similar patterns were observed for ACR50 and ACR70 responses over time.

Ethnicity
Hispanic patients appeared to have higher ACR20, ACR50, and ACR70 response rates than 
non Hispanic patients over time in both treatment groups. The percentage of patients achieving 
an ACR20, ACR50, or ACR70 response was higher in the TCZ arm than in the placebo arm in 
both Hispanic and non Hispanic patients over time.

DMARD-IR vs. TNF-IR
All patients entering the study were inadequate responders to DMARDS (DMARD-IRs), given 
that they had failed at least one previous RA treatment. Patients considered to be inadequate 
responders to anti-TNFs (TNF-IRs) were those patients who indicated (as entered through the 
IVRS system) that they had also failed a prior anti TNF therapy. The percentage of patients 
achieving an ACR20 response was higher in the TCZ arm compared with the placebo arm over 
time for patients who were DMARD-IRs and as well as those who were TNF-IRs. As expected, 
the response rates were lower in the TNF-IR group. Similar patterns were seen for ACR50 and 
ACR70 response rates.

Analysis of DAS Remission by Body Weight
At week 24, the proportion of patients in DAS remission was comparable for both treatment 
arms across all three body weight categories. Comparison between the weight categories showed 
consistently lower response rates for both treatment arms in the 100-kg group compared with 
the other two lower weight groups. 

Analysis of ACR Components by Body Weight
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Table 51. Trial NA25220 Observed Ctrough (ug/mL) at week 24, by baseline body weight 
categories

Source: Module 5.3.5.1, Trial NA25220 CSR, Table 51, p 142

Observed Ctrough data at week 24 are summarized separately for ACR20, 50, 70 responders 
and non-responders in Table 52. There was a slight but consistent trend toward higher Ctrough 
values in responders compared with non responders; however, the differences between 
responders and non-responders were small considering the variability in the data.

Table 52. Trial NA25220 Observed week 24 Ctrough (ug/mL) by ACR responses

Source: Module 5.3.5.1, Trial NA25220 CSR, Table 52, p 142

Pharmacodynamic Results
CRP and ESR
Both CRP and ESR levels decreased rapidly after the first dose in patients treated with active 
drug. Thereafter, CRP levels remained below the ULN (0.99 mg/dL) up to week 24. CRP and 
ESR continued to decline through week 24. Following treatment with placebo, CRP and ESR 
levels also decreased; however, levels were much higher than those in patients who received 
active treatment and CRP did not fall below ULN at any time.

Compliance
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administered on Day 18. On Day 26, the patient was found unresponsive at home and in cardiac 
arrest. She was admitted to a hospital the same day. An ECG revealed atrial fibrillation and acute 
myocardial infarction, and a pelvic computed tomography (CT) scan revealed mild 
hepatomegaly, right adnexal cystic mass lesion, and an umbilical hernia associated with 
mesenteric fat. Relevant laboratory values were not provided at the time of the event onset or
during the course of the event. On Day 27 ), a brain CT scan was performed and the 
patient was reported as brain dead and was pronounced dead the same day. The final diagnosis of 
sepsis was confirmed retrospectively after the patient’s death. An autopsy performed on  

 revealed bilateral pneumonitis with consolidation, purulent pleural effusion, cardiomegaly 
with significant occlusion of coronary arteries, pericarditis, atherosclerotic coronary artery 
disease, anoxic encephalopathy, possible renal tubular necrosis, and hepatomegaly.

Patient 36053 was a 56-year-old of race identified as Asian other than Indian subcontinent 
female (body weight, 50 kg) who died on Day 16. The patient received one SC injection of TCZ 
on Day 1. The patient experienced three loose bowel movements (watery, non-mucoid, and 
non blood-streaked stools) and ten episodes of vomiting on Day 14. Her symptoms resolved 
spontaneously without the use of medication. Ten hours prior to her hospitalization, vomiting 
recurred (more than ten episodes), and she had two episodes of diarrhea as well as generalized 
malaise, weakness, and low-grade fever (temperature not reported). On Day 16, she was taken to 
an emergency room and was hospitalized with suspected sepsis. Chest X-ray revealed left 
ventricular cardiomegaly and atheromatous aorta, a 12-lead ECG showed sinus tachycardia, and 
a blood gas analysis indicated metabolic acidosis with severe hypoxemia. Laboratory evaluation 
showed leukopenia, neutropenia, lymphocytosis, anemia, thrombocytopenia, and acute renal 
failure [WBC count 1.0 x109 (normal range: 5-10 x109) with neutrophils 1 % (normal range: 
55%-65%), lymphocytes 96 % (normal range: 35%-55%), monocytes 1% (normal range: 2%-
6%), and eosinophils 2% (normal range: 2%-4%), hemoglobin 11.4 g/dL (normal range: 13.5-
18.0 g/dL), hematocrit 35% (normal range: 40%-50 %), platelet count 14 x 103/L (normal range:
150-400 x 103/L), sodium 138.1 mmol/L (normal range: 135-155 mmol/L), potassium 3.38 
mmol/L (normal range: 3.40-5.30 mmol/L), calcium 1.13 mmol/L (normal range: 1.13-1.31 
mmol/L), and serum creatinine 238.5 mmol/L (normal range: 53-115 mmol/L)]. Her condition 
worsened, and she died the same day. The patient’s death was attributed to sepsis. No autopsy 
was performed.

Patient 12105 was a 50-year-old female of race identified as other (body weight 48 kg) who died 
on Day 133. The patient received three SC injections of TCZ; and the last dose was administered 
on Day 31. On Day 31, a routine laboratory evaluation showed a markedly elevated WBC count 
45.21 × 109/L and neutrophil count 41.14 × The patient developed pain in the right 
hypochondrium on Day 32 and was hospitalized with Grade 4 pleural effusion; a right pleural 
puncture was performed on Day 48. She was diagnosed with lower respiratory tract infection. On 
Day 78, she was diagnosed with a Grade 2 infectious cyst in the right lung. A bronchoscopy was 
performed on Day 112 (with no clinically significant findings), and she underwent unspecified 
right lung surgical procedures on Days 126 and 131 ). On  

, the patient developed Grade 4 septic shock. She died on Day 133. The cause of death was 
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TB in Patient 10002 to be of new onset and in his opinion, other possible etiological factors 
included concomitant medications (unspecified).

A similar percentage of patients in each arm withdrew because of an infection. There were no 
noteworthy differences between the arms with respect to the type and frequency of infectious 
AEs. None of the serious infections was associated with Grade 3 or 4 neutropenia.

Opportunistic Infections
One case of a serious OI was reported on day 3 in the placebo arm, Grade 2 coccidioidomycosis 
in Patient 58751. The patient’s medical history included biopsy of a mass in the right lower lung. 
Concurrent conditions included a non-calcified nodule in the right lung. The patient lived in a 
geographic region endemic for coccidioidomycosis. Following treatment for the event, the 
patient was recovering and the AE was resolving at the time of discontinuation. The patient was 
discontinued from study treatment. 

Malignancies
Three patients were reported with malignancies during the study, each in the TCZ arm. Of the 
events of basal cell carcinoma, adenocarcinoma pancreas, and renal cancer, the latter two events 
were SAEs:

Patient 12104, a 50-year-old female (race identified as other), was diagnosed with 
adenocarcinoma of the pancreas (Grade 3) on Day 83. The patient was discontinued from 
treatment and was recovering at the time of discontinuation.

Patient 12155, a 66-year-old white female, was diagnosed with renal cancer (Grade 2) on 
Day 100; study treatment was interrupted, the patient remained in the study, and the 
outcome of the SAE remained unresolved at the time of completion of the 24 week
double-blind phase of the study.
Patient 57402, a 55-year old White female was diagnosed with nonserious basal cell
carcinoma on Day 35. The patient was treated without sequelae and remained in the 
study. This event was considered nonserious.

Anaphylaxis Adverse Events
No SAEs of anaphylaxis were reported, and no additional cases of anaphylaxis were identified 
using Sampson’s criteria.

Hypersensitivity Reactions
Hypersensitivity reactions were retrieved as events that occurred during or within 24 hours of an 
injection (excluding ISRs) and that were not deemed unrelated to treatment. As with Trial 
WA22762, a conservative approach was taken to identify potential hypersensitivity reactions and 
this retrieval included all AEs, regardless of whether or not they were consistent with 
hypersensitivity. Based on this retrieval, potential hypersensitivity reactions were observed in 
4.3% of patients (19 of 437) in the TCZ arm compared with 3.7% of patients (8 of 218) in the 
placebo arm. The most commonly reported SOCs were reported in the SOCs of Nervous System 
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Disorders (mainly, headache) and Investigations (mainly, ALT and AST elevations) with 
approximately equal occurrence in the two treatment arms, and General Disorders and 
Administration Site Conditions and Blood and Lymphatic System Disorders (mainly, 
neutropenia), which occurred only in the TCZ treatment arm. However, the incidence of events 
within a SOC was generally low and showed no noteworthy difference between the arms.

When the incidence of hypersensitivity reactions was analyzed by body weight at baseline, no 
patients in the placebo arm had an AE in either of the lower (< 60 kg) or highest weight category 
( 100 kg) compared with 3 patients (2.5%) and 4 patients (15.4%), respectively, in the TCZ 
arm. A smaller percentage of patients in the TCZ arm (12 patients [4.1%]) had an AE in the 60 to 
< 100-kg weight category than in the placebo arm (8 patients [5.4%]). No trend was observed in
the nature of the events when comparing the two treatment arms. There were no serious 
hypersensitivity reactions reported in the study.

Two patients in the TCZ treatment arm had clinically significant hypersensitivity reactions. No 
clinically significant hypersensitivity reactions were observed in the placebo arm. 

Injection-Site Reactions (ISRs)
AEs occurring at the site of an SC injection occurred in a greater percentage of patients receiving 
SC injections of TCZ (7.1%) compared with patients receiving placebo (4.1%). The most 
commonly reported ISRs in the TCZ arm were pain, erythema, and hematoma, which were also 
observed in the placebo arm but were numerically lower and did not warrant additional 
assessment. All ISRs reported were nonserious Grade 1 or 2 events and mild in severity, and 
none of the AEs of ISRs required patient withdrawal from treatment.

For both treatment arms, the median time to onset of an ISR was 1.0 day. The median duration of 
ISR symptoms was 3.0 days in the TCZ arm and 1.5 days in the placebo arm, although the range 
of the duration in the TCZ arm was greater than in the placebo arm (range: 1 to 102 days TCZ 
arm vs. 1 to 24 days placebo arm). In the TCZ arm, of the 31 patients who experienced an ISR,
the majority experienced a single episode (21 of 31 patients [68%]). Also in the TCZ arm, the 
majority of ISRs at an injection site comprised a single symptom (67% with one symptom vs. 
33% with more than one symptom). Approximately half of the ISRs (54%) occurred within 24 
hours after the TCZ injection. All reported ISRs occurred at the most recent injection site, and 
none occurred at a previous injection site when subsequent injections were given. Most ISRs
resolved within 7 days and did not require any treatment, study treatment interruption, or dose 
modification.

When analyzed by body weight at baseline, the percentage of patients in each weight categories 
(< 60 kg, 60 to < 100 kg, and > 100 kg) experiencing ISRs was similar to that observed in the 
overall patient group, although the numbers of patients with ISRs in the highest body weight 
subgroup was small. The majority of patients who experienced an ISR had study drug injected in 
the abdomen (51.6% [16 of 31 patients] in the TCZ arm and 55.6% [5 of 9 patients] in the
placebo arm) and received their injection in the clinic (96.8% TCZ and 88.9% placebo).
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Hepatic SAEs
There were no reports of serious hepatic adverse events in the study. One non-serious case of 
hepatic steatosis (Grade 1) was reported in the TCZ arm on Day 169, for which the patient was 
discontinued. 

Myocardial Infarction SAEs
A single SAE of acute myocardial infarction of NCI CTCAE Grade 3 severity was reported in a 
51-year-old Black/African-American (Patient 57955) randomized to the placebo arm. This 
patient received escape therapy prior to the event of acute myocardial infarction and therefore,
full details are presented in the open-label extension portion of the study (Section 5.3.4).

Bleeding SAEs
One SAE of bleeding was reported, an event of hemorrhage in the TCZ arm. Patient 59202, a 73-
year old White female, with a history of diverticular bleeding, had a diverticular hemorrhage of 
Grade 3 intensity on Day 56, and following treatment, the event resolved without sequelae within 
24 hours. The rate of serious bleeding events per 100 patient-years of exposure was 0.55 (95% 
CI: 0.01, 3.05) in the TCZ arm, with no events in the placebo arm.

Stroke, gastrointestinal perforation, and demyelinating disorders SAEs
There were no events for these special interest adverse events in this study.

Pregnancies
No pregnancies in either treatment arm were reported during the study through to the week 24
data cutoff. 

Reviewer comments: The safety profile is similar to the known TCZ IV profile, with the exception 
of injection site reactions. This is expected with the new route of administration.  No new safety 
signals are identified.

Laboratory parameters
Consistent with the known safety profile of TCZ, notable decreases from baseline were observed 
for mean and median neutrophil and platelet counts. Overall, increased transaminases were 
observed in a higher percentage of patients in the TCZ arm than in the placebo arm. Increases 
from baseline were observed in mean fasting lipid levels (total cholesterol, LDL, HDL, and 
triglycerides); the magnitude of change was generally greater in the TCZ treatment arm than in 
the placebo treatment arm. Changes in laboratory parameters were not associated with any 
clinically significant safety issues.

There were no noteworthy changes over time or clinically relevant differences between the
treatment arms for other laboratory parameters.

Vital Signs
There were no noteworthy changes over time or clinically relevant differences between the study 
arms for vital sign parameters (systolic and diastolic blood pressure, heart rate).
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Immunogenicity
For the 24-week blinded treatment period, the percentage of patients who developed anti-TCZ 
antibodies was low and comparable between the two treatment arms (TCZ arm 1.6%, placebo 
arm 1.4%). No patients with a clinically significant hypersensitivity reaction or injection site 
reaction developed anti TCZ antibodies. A clinically significant hypersensitivity reaction was 
defined as an AE (excluding ISRs) that occurred during or within 24 hours of an injection, was 
not considered ‘unrelated’ to treatment by the investigator, and lead to withdrawal regardless of 
whether or not the event was consistent with hypersensitivity. Further, no patient who withdrew 
due to lack of efficacy, or who was classified as having experienced loss of efficacy, developed 
neutralizing anti-TCZ antibodies.

Overall Reviewer Comment Trial NA25220: The objectives of the study are the same for Trial 
NA25220 and Trial WA22762, with the exception of structural joint damage at week 24 and 48. 
Additional secondary endpoints were also included (SF-36, radiographic endpoints, change from 
baseline in ACR components, and time to onset of ACR50/70). As this study investigated the low 
dose of TCZ (162mg q2w), the inclusion of an escape arm is appropriate. The patient population 
is fairly representative of the RA patient population as a whole and is similar to Study WA22762
as a result of similar inclusion/exclusion criteria. The study met its primary endpoint by 
demonstrating that treatment with low dose TCZ (162mg SC every other week) is superior to 
placebo with regard to the difference in percentage of patient who achieved an ACR20 response 
at week 24 in the ITT population. This analysis was supported by a sensitivity analysis in the 
completer population (of all ITT patients who completed the double-blind treatment portion of 
the study and had a valid week 24 assessment). The safety profile, including laboratory 
monitoring, is similar to the known TCZ IV profile, with the exception if injection site reactions. 
This is expected with the new route of administration. No new safety signals are identified.

5.3.4 Trial NA25220-LTE

Trial NA25220-LTE is the open-label long-term extension (LTE) study of Trial NA25220 
(Discussed in Section 5.3.3. At week 24, patients who did not escape during the double-blind 
treatment period were re-randomized into a 72-week open label treatment period. Discussion of 
the 72-week open-label extension study (Trial NA25220-LTE) is in this section, beginning with 
endpoints. Details regarding administrative information, objectives, and study design and 
conduct can be found in Section 5.3.3, Discussion of Trial NA25220. The clinical data cut-off 
was May 28, 2012 for this ongoing study.

Efficacy Endpoints

All endpoints in the LTE are considered exploratory. Baseline was considered the first 
administration of study drug. Data collected during the LTE (after week 24) explored differences 
between PFS and AI. This review will focus on the PFS as the current application is only for 
TCZ via the PFS.

Endpoints for the open-label extension of Trial NA25220:
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Proportion of patients with ACR20 response
Proportion of patients with ACR50 response
Proportion of patients with ACR70 response
Changes from baseline in the individual parameters of ACR core set, i.e., TJC, SJC, CRP, 
ESR, Patient
Global visual analogue scale (VAS), Pain VAS, Physician Global VAS, and HAQ 
Disability Index [HAQ DI])
Proportion of patients with change from baseline in HAQ - minimum clinically important 
difference (MCID) 
Change in Disease Activity Score in 28 points (DAS28) from baseline

(DAS28 low disease activity [LDA])
Proportion of patients with change from baseline in HAQ-
Proportion of patients classified as Categorical DAS28 responders (European League 
Against Rheumatism [EULAR] response)
Proportion of patients with DAS28 score 2.6 (DAS28 remission)
Change in Short Form (36) Health Survey (SF-36) subscale and summary scores from 
baseline
Change in Functional Assessment of Chronic Illness Therapy (FACIT) fatigue scale 
scores from baseline
Change from baseline in HAQ-DI
ACR hybrid score (ACRHYB)
Proportion of patients who withdraw due to lack of sufficient therapeutic response
Proportion of patients in each treatment group who receive escape therapy

Endpoint Parameters 

Details regarding endpoint, compliance, and safety parameters can be found in the discussion of 
Trial NA25220, Section 5.3.3.

Ethics
The study was conducted in accordance with the principles of the “Declaration of Helsinki” and 
Good Clinical Practice according to the regulations and procedures described in the following 
sections of the study protocol. The Roche Clinical Quality Assurance group or its designee 
conducted audits at 3 investigator sites (between the date of first patient enrolled in March 2011 
and the date of the data cutoff in May 2012). No critical audit findings were observed. 
Appropriate corrective and preventive actions were undertaken for all audit findings.

Statistical Plan:
Sample size
Sample size and power calculations were not conducted for the open-label extension treatment 
period as formal statistical testing was not planned. The number of patients included in the open-
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from 76% to 85% in the treatment arms. Consistent with the capping rule imposed in the 
protocol, the proportion of the patients with inadequate response to anti-TNFs prior to study 
participation was 20.3% for the placebo to TCZ AI switchers treatment arm and was <20% in all 
other treatment arms. There were no noteworthy differences between the treatment arms with 
respect to the ACR core set (the number of swollen and tender joints, the functional status 
[HAQ-DI] at baseline, the patient and physician’s assessment of global disease status and patient 
pain rating, and CRP and ESR levels). The study population had moderate to severe RA disease, 
as reflected by the mean DAS28 ranging from 6.3 to 6.7 in the treatment arms.

The RA disease characteristics of the escape patients showed that the proportion of patients who 
were RF positive, anti-CCP positive, and who had failed one or more previous anti-TNF 
therapies was higher among patients who received escape therapy as compared to the overall 
safety population. The ACR core set and DAS28 characteristics for escape patients at the 
initiation of escape therapy were generally unchanged from baseline (with the exception of ESR 
and CRP in the prior TCZ arm) and reflected the inadequate response in these patients.

Previous and concurrent diseases and treatments
The proportion of patients with at least 1 previous disease or procedure, other than RA, ranged 
between 27% and 29% across the re-randomized treatment arms. The most common body system 
for a disorder was the Infections and Infestations SOC, reported in 5% to 12% of patients across 
the four treatment arms in the ITT population. None of the individual diseases or procedures was 
reported in more than 5% of patients in any treatment arm. Among the patients who were not 
taking lipid-lowering agents at baseline, 7 of 57 patients (12.3%) in the placebo-to-TCZ PFS 
switch arm started taking lipid lowering drugs while on study. Lipid lowering therapies were also 
initiated in 13 of 233 patients (5.6%) in the TCZ PFS arm, 10 of 151 patients (6.6%) in the TCZ 
PFS-to-AI switch arm, and 3 of 53 patients (5.7%) in the placebo to TCZ AI switch arm. Statins 
were the most common class of lipid-lowering treatment started after baseline and were taken by 

There was no obvious imbalance between the arms in the duration of DMARD or anti-TNF use 
prior to the study start.

Efficacy
All efficacy analyses in the LTE are considered exploratory. The data provided by the sponsor 
are based on the data available at the time of the clinical cutoff date. Efficacy results from the 
LTE are available for some patients up to week 60; however, as the number of patients with data 
decreases substantially after week 36, efficacy results generated beyond this time point are 
limited.

ACR20, 50, 70 responses
Efficacy results for ACR20, 50 and 70 at weeks 24, 36, and 48 are summarized in Table 62.
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ACR50
The ACR50 response rates in the TCZ PFS arm and in the TCZ PFS-to-AI switch arm remained 
relatively constant from week 24 onward. Between week 24 and week 36, the ACR50 response 
rates in the TCZ PFS arm ranged from 51% to 56%; the ACR50 responses in the TCZ PFS-to-AI 
arm were approximately 50% at each time point. As expected, increases in the ACR50 response 
rate were seen for the placebo-to-TCZ PFS switch arms at the first assessment following re-
randomization. Response rates were similar to those of the patients originally randomized to 
TCZ by week 32 (48%) to week 36 (57%). The ACR50 response rate in the placebo-to-TCZ AI 
switch arm also demonstrated improvement following re-randomization, but was lower than that 
of the placebo-to-TCZ PFS switch arm at most of the post-Week 24 timepoints (38.1% versus 
47.6% at week 32 and 39.3% versus 57.1% at Week 36). However, the sample sizes in these 
arms were small (n = 28) and the data were variable over time.

ACR70
The pattern for the ACR70 response rates over time was similar to that of the ACR50
response rates The ACR70 response rate in the TCZ PFS arm remained relatively constant from 
week 24 up to week 36 and ranged from approximately 26% to 39% . The ACR70 response rate 
in the TCZ PFS-to-TCZ AI arm also remained relatively constant from week 24 up to week 32, 
after which, the sample size decreased substantially. For the placebo-to-TCZ PFS switch arm, 
increases in the ACR70 response rates were seen following treatment with TCZ. By week 36, the 
response rate (28.6%) was similar to that of the TCZ PFS-to-TCZ AI switch arm. The ACR70 
response rates in the placebo-to-TCZ AI switch arm were slightly lower than those in the 
placebo-to-TCZ PFS switch arm at some time points (21.4% versus 28.6%, respectively, at week
32 and 17.9% versus 28.6%, respectively, at Week 36), but the sample sizes were small (n = 28)
and the data were variable over time.

ACR20, ACR50, and ACR70 responses by weight

Subgroup analyses by weight for ACR20, ACR50, and ACR70 are summarized in Table 63.
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Table 63. Trial NA25220 ACR20, ACR50, and ACR70 response rates at week 36 by body 
weight (ITT population)

Source: Module 5.3.5.1, Trial NA25220-LTE, Table 16, p 95

The proportion of patients achieving ACR20, ACR50 and ACR70 responses was similar 
between the two lower weight categories (< 60 kg, 60 to < 100 kg) in all treatment arms at most 

100 kg) was the lowest overall, 
with percentages showing more variation likely due to the lower number of patients in this 
category.  Due to the small number of patients in each treatment arm and demographic subgroup, 
the subgroup analyses were not performed for the escape patients.

Reviewer comment: Compare to the double-blind portion of the study at week 24, the responses 
are numerically higher in the open-label period after 36 weeks of treatment. Similar trends are 
seen with respect to body weight in the double-blind portion of the study. The higher response 
rates at week 36 were also noted in Trial WA22762.

DAS28
Change from baseline
Patients in the TCZ PFS arm maintained the decreases in DAS28 observed in the 24-week
double-blind period. The decreases in DAS28 were also maintained after TCZ administration 
was switched from the PFS to the AI (mean change from baseline of -3.36 at week 32 and -3.53 
at week 36). Following re-randomization to TCZ PFS, patients previously dosed with placebo 
had a decrease in their DAS28 from week 24 onward (mean change from baseline of -3.37 at 
week 32 and -3.35 at week 36). By weeks 32 and 36, the mean changes from baseline in DAS28 
were generally similar to those of the TCZ PFS and TCZ PFS-to-AI switch arms (approximately 
-3.4). Patients previously dosed with placebo who were re-randomized to TCZ AI experienced a 
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decrease in their DAS28 from week 24 onward (mean change from baseline of -2.90 at week 32). 
By week 36, the mean change from baseline in DAS28 was approximately -3.0, which was 
slightly less than the other treatment arms.

Remission and low disease activity
The response rates for patients previously treated with TCZ PFS generally remained constant 
from week 24 through the time of data cutoff. The responses in the patients who switched from 
the PFS to the AI were similar to those of the TCZ PFS group and did not suggest any lessening 
of treatment effect over time. As would be expected, patients previously dosed with placebo 
experienced a greater increase in their DAS Remission, and DAS low disease activity (LDA) 
response following re-randomization to TCZ at week 24. By week 32, response rates
approximated the response rates of the patients originally randomized to TCZ. Patients 
previously dosed with placebo also experienced a greater increase in their DAS Remission, and 
DAS low disease activity (LDA) response following re-randomization to TCZ AI at week 24. 
However, the response rates in the placebo-to-TCZ AI switch arm were lower (range: 38%-39%) 
than those of the other 3 treatment arms (range: 50%-64%).

EULAR response rates
EULAR response rates followed the same trends as DAS remission and low disease activity 
responses.

Changes from Baseline in the Individual Parameters of ACR Core Set
Tender Joint Count and Swollen Joint Count
The results for both TJC and SJC were similar in all four treatment arms in the ITT population 
during the double-blind treatment period and throughout the LTE.

C - reactive protein
Following re-randomization, patients previously dosed with placebo showed decreases in CRP. 
From week 32 onward, mean changes from baseline were similar in all arms, ranging from -1.1 
mg/dL for the placebo-to-TCZ PFS switch arm to -1.8 mg/dL for the TCZ PFS-to-TCZ AI 
switch arm.

Visual Analogue Scales
Scores in the TCZ PFS arm remained relatively constant from week 24 onward. The reduction 
from baseline for Patient Global VAS and Pain VAS was slightly greater in the TCZ PFS arm 
compared with the TCZ AI arm up to week 36, after which the number of patients at each 
remaining visit decreased substantially for the TCZ PFS arm. Insufficient data exist past week 36
for TCZ AI to assess whether the differences between the PFS and AI arms remain beyond 12 
weeks after re-randomization. At week 28, the reductions from baseline in the Physician Global 
VAS were similar between treatment arms, ranging from -35 to -42 mm for the TCZ PFS-to-AI 
and TCZ PFS treatment arms. Following re-randomization to TCZ PFS and TCZ AI, decreases 
in Patient Global VAS, Pain VAS, and Physician Global VAS scores were observed in patients 
previously dosed with placebo from week 24 onward. These decreases were similar in both the 
placebo switch arms at all timepoints.
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Erythrocyte Sedimentation Rate
Following re-randomization, patients previously dosed with placebo showed a greater decrease 
in their ESR compared with prior to the re-randomization. From week 32 onward, the reductions 
were similar in all arms, ranging from -30.6 mg/dL for the placebo-to-TCZ PFS switch arm to -
35.5 mg/dL for the TCZ PFS-to-AI switch arm. Patients receiving TCZ AI had a similar 
response pattern to TCZ PFS patients.

Health Assessment Questionnaire - Disability Index
The mean reduction from baseline in HAQ-DI was greater for the TCZ PFS-alone arm
throughout the study. At week 28, the mean reduction from baseline in HAQ-DI for the
TCZ PFS-only arm was 0.59; the mean reductions in all other treatment arms were similar and 
ranged from 0.43 to 0.46.  A reduction of 0.22 in the HAQ-DI is generally considered the 
minimally clinically important difference that corresponds to clinically meaningful improvement 
of patients’ physical function. Further, the proportion of patients who experienced a reduction of
0.3 in the HAQ-DI score was also evaluated to assess the ability of TCZ treatment to produce a 
clinically significant improvement of patient’s physical function that exceeded the MCID. The 
proportion of patients who achieved a reduction of 0.22 (MCID) on the HAQ-DI score was 
greatest in patients treated with TCZ PFS alone throughout the study; the other 3 arms showed 
similar response rates. At week 28, 72.4% of patients in the TCZ PFS arm, 63.0% in the TCZ 
PFS-to-AI switch arm, 58.3% in the placebo-to- TCZ PFS arm, and 64.9% in the placebo-to-
TCZ AI arm had achieved a reduction of 0.22 in the HAQ-DI score. A similar pattern was 
observed for the proportion of patients with a change from baseline in HAQ-DI 0.3, with 
62.6% of patients in the TCZ PFS arm, 51.5% in the TCZ PFS-to-AI switch arm, 55.0% in the 
placebo-to-TCZ PFS arm, and 59.6% in the placebo-to-TCZ AI arm achieving reductions of 
0.3.

Change in SF-36 Subscale and Summary Scores from Baseline
The only available assessment of SF-36 following re-randomization was conducted at week 48. 
Consequently, the number of patients with data at that timepoint was low, and no meaningful 
interpretations can be made.

Change in Functional Assessment of Chronic Illness Therapy Fatigue Scale Scores from 
Baseline
As was the case for the SF-36, the only assessment of the FACIT scores following re-
randomization was conducted at week 48, and the low number of patients with data at that time
point precludes a meaningful interpretation of the data.

ACR Hybrid
Following re-randomization, patients previously dosed with placebo showed an increase in their 
ACR Hybrid score from week 24. At week 36, mean scores were similar in all treatment arms.

Proportion of Patients Who Withdrew due to Lack of Sufficient Therapeutic Response
None of the re-randomized patients withdrew due to lack of therapeutic response.
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Pharmacokinetic Results
Information for the PK section is given for both the PFS to AI. The PFS to AI comparison is for 
information only, as the current application is only seeking approval with the PFS.

PK parameters from both the double-blind and open-label sub-studies are summarized in Table 
64.

Table 64. Trial NA25220 TCZ PK Parameters from the double-blind and open-label 
PK/PD sub-studies - TCZ SC q2w via PFS and AI

Source: Module 5.3.5.1, Trial NA25220-LTE, Table 19, p101

It is unclear if steady-state was reached by week 12, as the mean 336 hour post-dose 
concentration at week -dose TCZ concentration 
at week -not listed in table). By week 36 the pre-dose TCZ concentration (not 
listed in table) was the same as at week steady-state was reached 
by week 36.

The mean TCZ concentration-time profiles for patients in the double-blind and open-label 
PK/PD sub-studies for the PFS and AI are summarized in Figure 9.
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Figure 9. Mean (+SD) TCZ concentration-time profiles for patients in the double-blind and 
open-label PK/PD sub-studies

Source: Module 5.3.5.1, Trial NA25220-LTE, Figure 6, p 102

Pharmacodynamic Results
Limited data for the various PD markers were available from the open-label extension. sIL-6R, 
CRP and ESR levels in patients who received active drug via PFS up to week 24 were
maintained following re-randomization in both the PFS and AI arms. In patients who received 
placebo up to week 24, sIL-6R levels increased (and CRP and ESR decreased) with repeat 
dosing of active drug following re-randomization. Mean CRP concentrations were below the 
ULN (0.99 mg/dL) for all visits in the open-label extension. Regardless of treatment up to week
24, levels of the various PD markers (sIL-6R, CRP and ESR) were comparable between PFS and 
AI from weeks 24 through 48. This indicates that the differences in TCZ exposure noted at 
weeks 40 and 48 did not translate into a discernible difference in PD effect. PD data at each visit 
in the open label extension was available from similar numbers of patients as was available for 
PK data; thus the same caution noted for PK data at weeks 40 and 48 applies for PD data as well.

Compliance
Compliance was defined as the percentage of patients taking the correct medication as 
randomized, without any medication errors recorded on the eCRF at all visits. Compliance was 
similar in all four treatment arms of the ITT population and was > 95%. The overall compliance 
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on escape therapy was > 97% and was similar for previous TCZ treated patients and previous 
placebo-treated patients.

Safety:
All safety evaluation was done using the safety population, unless otherwise indicated. Safety 
analysis by treatment arm is detailed in Table 59. Results for the placebo arm (n=218(during the 
24-week double-blind treatment period are presented as a reference to enable assessment of the 
effect of switching from placebo to active TCZ treatment.

Exposure

TCZ
The safety analysis population (n=725) included 437 subjects in the TCZ PFS group, 168 
subjects in the TCZ PFS to TCZ AI group, 61 subjects in the placebo to TCZ PFS group and 59 
subjects in the placebo PFS to TCZ AI group. Adverse event data for patients in the TCZ PFS 
arm (n=437) includes data from all patients who received TCZ PFS from baseline up to the time 
of clinical cutoff on May 28, 2012 or escape. Consequently AE data for patients re-randomized 
to TCZ PFS from placebo after week 24 are also included in this treatment arm. Adverse event 
data for the other TCZ treatment arms (168 patients in the PFS-to-AI arm, 61 patients in the 
placebo-to-TCZ PFS arm, and 59 patients in the placebo-to-TCZ AI arm) include data only from 
the time of re-randomization at week 24 until data cutoff. As a result, the PY of exposure is 
much greater in the TCZ PFS arm as compared to the other 3 re-randomized treatment arms.

Total patient-years (PY) are based on the duration of actually received treatment for the AE 
safety population and are used to calculate the AE rate in each treatment arm. At the time of 
clinical data cutoff, the total PY was 222.09 PY in the TCZ PFS arm (n=437 patients), 37.20 PY 
in the TCZ PFS-to-AI arm (n=168 patients), 13.82 PY in the placebo-to- TCZ PFS arm (n=61 
patients), and 13.75 in the placebo-to-TCZ AI arm (n=59 patients). Total PY in the escape 
patients is 33.26 PY in the prior TCZ arm (n=72 patients) and 39.40 in the prior placebo arm 
(n=90 patients). 

Deaths
A total of 4 deaths were reported in the safety population up to the clinical cutoff date. Three 
deaths (Patient 57952, 36053, and 12105) due to sepsis were reported in the TCZ PFS treatment 
arm during the 24-week double-blind treatment period, and one additional death due to angina 
pectoris (Patient 57651) was reported in the TCZ PFS-to-AI switch arm after week 24 during the 
open-label treatment period. Additional details for the three patients who died prior to week 24
are presented in the discussion of Trial NA25220, Section 5.3.3. A brief narrative for the patient 
who died during the LTE is provided below. 

Patient 57651 was a 59-year-old Caucasian man with a history of tobacco abuse (43 years, 
current smoker) who received TCZ PFS q2w in the double-blind treatment period and was re-
randomized to TCZ AI q2w in the open-label period. On Study Day 97, the patient was 
diagnosed with right popliteal deep vein thrombosis. On Study Day 208, 25 days after the last SC 
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injection (on Day 182), the patient presented to the emergency room with chest pain with arm 
numbness. Cardiac lab profile revealed normal result; ECG showed normal sinus rhythm and 
nonspecific ST abnormality (no significant change compared to the ECG on Day 98). Chest X-
ray was negative. CT angiography of the chest with IV contrast revealed no evidence of 
pulmonary embolism. The patient was discharged home with a diagnosis of chest pain, 
noncardiac and cervical radiculopathy (pinched nerve, neck). After the subject arrived home, he 
went to bed and was found dead approximately 45 minutes later by family. The patient was 
pronounced dead on Study Day 209. The investigator considered that the patient died due to 
atypical cardiac chest pain and the event was unrelated to study treatment.

The overall death rate per 100 PY of exposure from baseline up to clinical data cutoff was 1.35 
(95% CI: 0.28; 3.95) for the TCZ PFS arm. The rate of deaths during the open-label treatment 
period based on the one death described above was 2.69 (95% CI: 0.07; 14.98) for the TCZ PFS-
to-AI switch arm.

There were no deaths among the patients who received escape therapy.

SAEs

SAEs are summarized in Table 65.
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TCZ PFS Arm
Across both the double-blind and open-label periods, 23 (5.3%) patients experienced 29 SAEs 
during treatment with TCZ PFS, for an SAE rate of 13.06 (95% CI: 8.74; 18.75) per 100 PY. 
This rate is consistent with the SAE rate of the placebo arm during the 24-week double-blind 
treatment period (14.61 [95% CI: 7.55; 25.52] per 100 PY). 

TCZ PFS-to-TCZ AI Switch Arm
Four (2.4%) patients experienced 6 SAEs after switching from TCZ PFS to TCZ AI for a rate of 
16.13 (95% CI: 5.92; 35.11) per 100 PY. The events of bacterial arthritis and acute pancreatitis
were considered by the investigator to be related to study treatment. Treatment was interrupted 
secondary to bacterial arthritis and was discontinued as a result of acute pancreatitis. The event 
of angina pectoris was fatal and was deemed unrelated.

Placebo-to-TCZ PFS and AI Arms
No SAEs were reported among the patients who switched from placebo to TCZ PFS or TCZ AI.

Escape Patients
Following the initiation of escape therapy, 7 patients (9.7%) in the prior TCZ arm and
4 patients (4.4%) in the prior placebo arm experienced a total of 7 and 5 SAEs, respectively.  
Study treatment was interrupted for most events. No action was taken for one event of cellulitis, 
constipation, and gastroenteritis. The action taken for leiomyosarcoma was listed as not 
applicable as the patient had already withdrawn from the study. Study treatment was withdrawn 
for Patient 36051 who developed pulmonary tuberculosis. The SAE rate per 100 PY was 21.04 
(95% CI: 8.46; 43.36) in the prior TCZ arm and 12.69 (95% CI: 4.12; 29.61) in the prior placebo 
arm. The rate and type of SAEs reported with escape therapy were similar to those of the safety 
population.

Subgroup Analysis of SAEs
SAE incidence was analyzed by body weight at baseline (<60 kg, 60 to <100 kg, and 100 kg;
Table 66). The interpretation is limited as there were no SAEs in the placebo-TCZ PFS or 
placebo-TCZ AI arms, and the number of patients in the >100kg category is low.

Table 66. Trial NA25220-LTE Summary of SAEs by body weight (Safety population)
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Source: Module 5.3.5.1, Trial NA25220-lte CSR, Table 24, p 123

The incidence of SAEs was similar in the <60kg and 60-100kg groups and was higher in patients 
.

AEs leading to withdrawal
A summary of all AEs by SOC leading to discontinuation can be found in Table 67. Within a 

hen the PT was listed. 

that PT was also listed in the SAE table (e.g. bronchopneumonia and pneumonia).
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Table 68. Study NA25220-LTE Summary of safety results

Source: Trial NA2522-LTE CSR, Table 20, p111

Reviewer comment: The overall AE rate per 100 PY was numerically higher in the PFS to AI 
group compare to the other three groups for all four categories (any AE, deaths, SAEs, 
withdrawals due to AEs). This application will not discuss AI, as this is not the device being 
proposed with this application. TCZ PFS q2w was numerically higher in all four categories 
compared to Placebo to TCZ PFS switch; however it is difficult to make conclusions given the 
low number of subjects in the switch group.

AEs leading to dose modification
During the 24-week double-blind treatment period, a greater proportion of patients in the TCZ 
arm (16.7%) had AEs that led to a dose modification or interruption as compared with the 
placebo arm (8.3%). In the LTE, 18 patients (10.7%) in the TCZ PFS to AI switch arm had 25 
AEs, 7 patients (11.5%) in the placebo-to-TCZ AI switch arm had 7 AEs, and 3 patients (5.1%) 
in the placebo-to-TCZ AI switch arm had 3 events that resulted in a dose modification or 
interruption. Across the double-blind and open-label periods, 98 events in 73 patients (16.7%) in 
the TCZ PFS arm resulted in a dose modification or interruption. In general, the most common 
AEs (approximately 2% to 3% of patients) that caused dose modification included upper 
respiratory tract infections, increased liver enzymes (ALT and AST), and neutropenia.

Adverse Events of Special Interest
Among the patients randomized to TCZ, the incidence of selected AEs generally remained stable 
or decreased throughout the study. Among the patients who switched from placebo-to-TCZ after
week 24, the rate of AESIs was similar to that in patients originally randomized to TCZ. No 
apparent treatment-related trends were observed over time. Events considered of special interest 
include opportunistic/non-opportunistic infections, malignancies, anaphylaxis and 
hypersensitivity reactions, ISRs, hepatic events, stroke, myocardial infarction, gastrointestinal 
perforation, bleeding events, and demyelinating disorders.
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TCZ PFS and TCZ PFS-to-AI Arms
The rate of infection and infestations AEs was higher in the patients who switched from
TCZ PFS to AI (142.48 [95% CI: 106.72; 186.36] per 100 PY) than the overall rate for
TCZ PFS (98.16 [95% CI: 85.56; 112.09] per 100 PY). Both groups were higher than the 
placebo group 97.41 [95% CI: 77.24; 121.24]. The most commonly reported infections in the 
TCZ PFS and AI arms were upper respiratory tract infection (8.2% PFS vs. 4.2% AI), 
nasopharyngitis (5.3% PFS vs. 3.0% AI), and urinary tract infections (4.3% PFS vs. 2.4% AI).

The rate of serious infection AEs was lower in the patients who switched from TCZ PFS
to AI (2.69 [95% CI: 0.07; 14.98] per 100 PY) than the overall rate for TCZ PFS (5.40
[95% CI: 2.79; 9.44] per 100 PY). One patient (0.6%) in the TCZ PFS-to-AI arm experienced 
Grade 4 bacterial arthritis, considered by the investigator to be related to study treatment. Nine 
patients in the TCZ PFS arm experienced 12 serious infection AEs during the 24-week double-
blind treatment period; no additional serious infections were reported in patients in the TCZ PFS 
arm after re-randomization at week 24.

Placebo-to-TCZ PFS or AI Switch Arms
The rate of infection and infestation AEs in patients who switched from placebo-to-TCZ PFS 
(144.74 [95% CI: 88.41; 223.54] per 100 PY) was higher than the rate in patients who switched 
from placebo to TCZ AI (43.63 [95% CI: 16.01; 94.96] per 100 PY). The most commonly 
reported infections in patients who switched from placebo to TCZ PFS and AI were upper 
respiratory tract infection (6.6% PFS vs. 0% AI), nasopharyngitis (3.3% PFS vs. 1.7% AI), 
urinary tract infections (0% PFS vs. 3.4% AI), and pharyngitis (3.3% PFS vs. 0% AI). No
infection and infestation SAEs were reported in patients who switched from placebo to TCZ PFS 
or to TCZ AI.

Escape Patients
The rate of infections following escape therapy was similar between patients who were 
previously randomized to the TCZ arm (108.23 [95% CI: 75.80; 149.84] per 100 PY) and the 
placebo arm (114.2 [95% CI: 83.30; 152.81] per 100 PY). The rate of serious infections and 
infestations following escape therapy was 9.02 (95% CI: 1.86; 26.36) per 100 PY in the prior 
TCZ arm and 7.61 (95% CI: 1.57; 22.25) per 100 PY in the prior placebo arm.

Opportunistic Infections
As reported in the CSR for the 24-week double-blind treatment period, one patient in the placebo 
arm (Patient 58751) experienced a serious opportunistic infection of Grade 2 coccidioidomycosis 
on Day 3 and was withdrawn from the study. No additional events of opportunistic infection 
were reported after re-randomization at week 24 or in the escape arms.

Malignancies
Malignancies included in the Malignant or unspecified Tumors [SMQ] Narrow are considered 
AESIs. Malignancies were not reported in the TCZ PFS-to-TCZ AI switch arm or the placebo-
to-TCZ PFS arm.
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TCZ PFS Arm
Malignancies (basal cell carcinoma, pancreatic adenocarcinoma, and renal cancer) were reported 
in three patients in the TCZ PFS arm during the 24-week double-blind treatment period. The 
pancreatic and renal cancers were reported as SAEs. Details on these events are provided in the 
CSR for the 24-week double-blind treatment period.

No additional malignancies were reported in the TCZ PFS arm following week 24. Across both 
the double-blind and open-label periods, the rate of AEs of malignancy per 100 PY of exposure 
was 1.35 (95% CI: 0.28; 3.95) in the TCZ PFS arm. The rate of SAEs of malignancy per 100 PY 
of exposure was 0.90 (95% CI: 0.11; 3.25] per 100 PY in the TCZ PFS arm.

Placebo-to-TCZ AI Switch Arm
Following re-randomization at week 24, 2 cases of malignancy (not considered to be
SAEs) were reported in one patient in the placebo-to-TCZ AI switch arm:
Patient 57601 experienced malignancies of Grade 2 squamous cell carcinoma and
Grade 3 non-Hodgkin’s lymphoma with onset 116 and 175 days, respectively, after the switch to 
TCZ AI. The patient received treatment for both events and recovered from the squamous cell 
carcinoma. The patient was continuing in the study at the time of clinical data cutoff, but 
subsequently withdrew from the study. Both events were considered by the investigator to be 
unrelated to study treatment. The rate of malignancy AEs was 14.54 (95% CI: 1.76; 52.53) per 
100 PY in the placebo-to-TCZ AI switch arm. No SAEs of malignancy were reported among the 
patients who switched from placebo to TCZ PFS or TCZ AI.

Escape Patients
One event of malignancy was reported in one patient who received escape therapy. Patient 57401 
in the prior placebo arm had a Grade 3 SAE of leiomyosarcoma reported on Study Day 289. The 
event resolved following treatment and was considered unrelated to study treatment. The patient 
subsequently withdrew from the study. The rate of AEs/SAEs of malignancy in escape patients 
was 2.54 (95% CI: 0.06; 14.14) per 100 PY.

Anaphylactic Reactions
None.

Hypersensitivity Reactions
The rate of hypersensitivity reactions was generally similar in all treatment arms.
Hypersensitivity events were defined as all AEs except for ISRs that occurred during or within 
24 hours of injection and which were not judged “unrelated” to treatment by the investigator, 
regardless of whether or not they were consistent with hypersensitivity. None of the 
hypersensitivity reactions were considered serious.

TCZ PFS Arm
A total of 27 events were reported in the TCZ PFS arm, for a rate of 12.16 (95% CI: 8.01; 17.69) 
per 100 PY. Among them, only 3 events in the TCZ PFS arm led to withdrawal (defined as 
clinically significant hypersensitivity events). These events were neutropenia and body weight
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increase during the 24-week double-blind treatment period and an AE of hypersensitivity in the 
LTE), for a rate of 1.35 (95% CI: 0.28; 3.95) per 100 PY. The details of the one patient with 
hypersensitivity reaction are as follows; Patient 58755, a 44-year-old white woman received an 
injection of TCZ PFS on Day 184. The patient developed symptoms characterized as Grade 1 
hypersensitivity. Study treatment was discontinued, and the event resolved without sequelae.

TCZ PFS-to-AI Arm
The rate of hypersensitivity AEs in patients who switched from the TCZ PFS arm to the
TCZ AI arm (8.06 [95% CI: 1.66; 23.57]) was similar to that of the patients who remained on the 
TCZ PFS arm. None of these patients had a clinically significant hypersensitivity AE.

Placebo-to-TCZ Switch Arms
The rates of hypersensitivity reactions in the placebo-to-TCZ PFS and placebo-to-TCZ AI arms 
following re-randomization (14.47 [95% CI: 1.75; 52.28] per 100 PY and 7.27 [95% CI: 0.18; 
40.51] per 100 PY, respectively) were both lower than those in the placebo arm (18.26 [95% CI: 
10.22; 30.13] per 100 PY) during the 24-week double-blind treatment period. However, the 
confidence intervals are large due to the low exposure in the placebo-to-TCZ switch arms.

Escape Patients
The rate of hypersensitivity reactions was similar in the prior TCZ and prior placebo arms. The 
rate per 100 PY was 12.03 (95% CI: 3.28; 30.79) in the prior TCZ arm and 15.23 (95% CI: 5.59; 
33.14) in the prior placebo arm. The rates were consistent with those of the TCZ PFS arm of the 
safety population (12.16 per 100 PY). None of the hypersensitivity reactions in the escape 
patients was considered serious or resulted in the withdrawal of study treatment.

Injection-Site Reactions (ISRs)
Across all four treatment arms of the safety population, the majority of ISRs consisted of
a single symptom. Reactions generally manifested within 24 hours of injection and resolved after 
5 to 9 days. All ISRs were Grade 1 or Grade 2. None was severe or serious, and none of the 
patients was withdrawn from study treatment for an ISR. Two escape patients in the prior 
placebo arm had four Grade 3 ISRs that resulted in dose interruption or modification. These 
events are described in more detail below.

TCZ PFS Arm
Thirty (6.9%) of 437 patients in the TCZ PFS arm reported a total of 65 ISRs (comprising 88 
symptoms) for a rate of 29.27 (95% CI; 22.59; 37.30) per 100 PY. The most commonly reported 
ISRs included injection site pain (11 patients; 2.5%), injection site erythema (11 patients: 2.5%), 
injection site pruritus (4 patients; 0.9%), and injection site hematoma (3 patients; 0.7%). Twenty-
eight of 30 patients had Grade 1 ISRs; two patients had Grade 2 ISRs. None of the ISRs was 
serious or led to discontinuation of study treatment.

TCZ PFS-to-AI Switch Arm
Ten (6.0%) of 167 patients in the TCZ PFS to TCZ AI switch arm reported 15 ISRs (comprising 
20 symptoms), for a rate of 40.32 (95% CI: 22.57; 66.51) per 100 PY. The most commonly 
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reported ISRs included injection site erythema (4 patients: 2.4%), injection site hematoma (2 
patients; 1.2%), injection site pain (2 patients; 1.2%), and injection site pruritus (2 patients; 
1.2%). Eight of 10 patients had Grade 1 reactions; two patients had Grade 2 reactions as the 
worst reaction. None of the ISRs was serious or led to discontinuation of study treatment.

Placebo-to-TCZ Switch Arms
One patient (1.6%) in the placebo to TCZ PFS switch arm reported 1 ISR of Grade 2 injection 
site hematoma, for a rate of 7.24 (95% CI: 0.18; 40.32) per 100 PY. One patient (1.7%) in the 
placebo to TCZ AI switch arm reported 1 ISR of Grade 1 injection site hematoma, for a rate of 
7.27 (95% CI: 0.18; 40.51) per 100 PY.

Escape Patients
Among the patients who received escape therapy, the rate and incidence of ISRs was higher in 
the prior TCZ arm as compared to the prior placebo arm. Seven patients (9.7%) in the prior TCZ 
arm and 3 patients (3.3%) in the prior placebo arm experienced 15 and 7 events, respectively.
The rate of ISRs was 45.10 (95% CI: 25.24; 74.38) per 100 PY in the prior TCZ arm and 17.77 
(95% CI: 7.14; 36.60) per 100 PY in the prior placebo arm. The most commonly reported ISRs
reported in the escape patients included injection site erythema (6 patients; 8.3% in the prior 
TCZ arm and 2 patients; 2.2% in the prior placebo arm) and injection site pruritus (4 patients; 
5.6% in the prior TCZ arm and 1 patient; 1.1% in the prior placebo arm). Two patients, both in 
the prior placebo arm, experienced four Grade 3 ISRs. Patient 12115 had Grade 3 injection site 
erythema, injection site pruritus, and injection site vesicles which led to dose modification (from 
qw to q2w); all events resolved without sequelae. Patient 12116 had Grade 3 injection site rash 
which resulted in modification (from qw to q2w). The event resolved without sequelae. None of 
the ISRs was serious or led to the permanent discontinuation of study treatment.

Hepatic Event SAEs
Hepatic events of special interest were defined as a combination of the Hepatic Failure, Fibrosis 
and Cirrhosis SMQ Wide and Hepatitis, non-infectious SMQ Wide. No serious hepatic events 
were reported during the study. The incidence of non-serious AEs in the Hepatobiliary Disorders 
SOC was low across all four re-randomized treatment arms and was similar to the incidence in 
the placebo group (3 patients, 1.4%) during the double-blind period. Events were reported for 2
patients (0.5%) in the TCZ PFS arm (biliary dyskinesia and hepatic steatosis), 1 patient (0.6%) in 
the TCZ PFS-to-AI arm (cholelithiasis and hepatitis), and 2 patients (3.4%) in the placebo-to-
TCZ PFS arm (hypertransaminasemia and biliary colic). Among the escape patients, 1 (1.1%) 
patient in the prior placebo arm developed hyperbilirubinemia.

Stroke SAEs
There were no reports of stroke, inclusive of both ischemic and hemorrhagic cerebrovascular 
conditions in the 24-week double-blind period of the study. During the LTE, one patient (Patient 
43051) in the TCZ PFS arm experienced Grade 4 transient ischemic attack, with onset on Study 
Day 319, but this was not reported as serious. The patient received treatment and recovered after 
12 days; the event was considered unrelated to study treatment. No stroke events were reported 
among the patients who received escape therapy.
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Myocardial Infarction SAEs
One patient in the TCZ PFS arm had a serious MI event following the 24-week double-blind 
treatment period. Patient 12254 was randomized to TCZ PFS and re-randomized to TCZ PFS 
and experienced a Grade 3 acute myocardial infarction with onset on Study Day 183 14 days 
after dosing. Study treatment was temporarily interrupted, and, following treatment, the patient 
recovered after 7 days. The event was considered by the investigator to be related to study 
treatment. The rate of serious MI in the TCZ PFS arm was 0.45 (95% CI: 0.01; 2.51) per 100 PY. 
A single SAE of myocardial infarction of NCI CTCAE Grade 3 severity was reported in a
51-year-old Black/African American man (Patient 57955) in the prior placebo arm who initiated 
escape therapy prior to week 24. The event occurred on Day 96, 11 days after dosing with TCZ 
PFS. Study treatment was interrupted, and following treatment, the event resolved without 
sequelae within 4 days. The event was considered by the Investigator to be related to study 
treatment. The rate of serious MI among escape patients was 2.54 (95% CI 0.06, 14.14) per
100 PY.

Gastrointestinal Perforation SAEs
None.

Bleeding Event SAEs
One SAE of bleeding (Grade 3 hemorrhage) was reported during the 24-week double-blind
period in one patient (Patient 59202) in the TCZ PFS arm on Day 56 (same day as treatment 
injection). The patient’s platelet count was within normal ranges at the time of the event and at 
all times throughout the study. No action was taken with the study drug and the investigator 
considered the event of bleeding unrelated to study treatment. No serious bleeding events were 
reported during the LTE. The rate of serious bleeding events per 100 PY of exposure in the TCZ 
PFS arm was 0.45 (95% CI: 0.01, 2.51) in the TCZ arm. No serious bleeding events were 
reported in any other treatment arms, including the patients who received escape therapy.
Approximately 3% of patients in three of the four LTE treatment arms experienced non-serious
bleeding events during the study: 15/437 (3.4%) patients in the TCZ PFS arm, 5/168 (3.0%) 
patients in the TCZ PFS-to-AI arm, and 2/61 (3.3%) patients in the placebo-to-TCZ PFS arm.
The most common bleeding events were injection site hematoma and contusions. No bleeding 
events were reported in the placebo-to-TCZ AI arm

Demyelinating Disorder SAEs
There were no SAEs of demyelinating disorders or potentially demyelinating events reported 
during the study.

Pregnancies
None.

Reviewer comment: Focusing on the PFS arms, no new safety signals are identified in the open-
label portion of the study. 
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Laboratory parameter
The laboratory safety profile of TCZ SC q2w during the LTE period remained comparable to the
results observed at week 24. As was observed during the double-blind period, the most common 
laboratory abnormalities were CTC grade 1 or 2 elevations in liver enzymes (ALT, AST), and 
grade 1 neutropenia or thrombocytopenia. There was no correlation between Grade 3 or 4 
neutropenia or thrombocytopenia and serious infection or serious bleeding events.

Vital Signs
There were no treatment-related trends in blood pressure categories over time in the patients
originally randomized to TCZ or in patients who switched from placebo to TCZ.

Immunogenicity
As of the clinical cut-off date, a total of 7586 human serum samples were screened for the 
presence of anti-TCZ antibodies. The proportion of patients with anti-TCZ antibodies was low in 
all treatment arms, as shown in Table 70.

Table 70. Trial NA25220-LTE Patients with Anti-TCZ antibodies by patient category 
(Safety population)

Source: Module 5.3.5.1, Trial NA25220-LTE CSR, Table 53, p 173
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None of the patients with anti-TCZ antibodies had anaphylaxis or serious hypersensitivity 
reactions, and none of the three patients with clinical significant hypersensitivity had anti TCZ 
antibodies. One patient in the TCZ PFS arm with anti-TCZ antibodies reported an ISR during the 
study. The proportion of patients with neutralizing anti-TCZ antibodies was also low across all 
treatment arms. None of the patients in any of the treatment arms who were found to have 
neutralizing anti-TCZ antibodies experienced loss of efficacy or withdrew from the study due to 
lack of efficacy.

As shown in Table 71, the number of patients in any treatment group who developed neutralizing 
anti-TCZ antibodies after TCZ treatment was low. 

Table 71. Trial NA25220-LTE Patients with neutralizing anti-TCZ antibodies by patient 
category, withdrawal due to lack of efficacy/loss of efficacy (Safety population)

Source: Module 5.3.5.1, Trial NA25220-LTE CSR, Table 53, p 173

None of the patients in any of the treatment arms who developed neutralizing positive anti-TCZ 
antibodies experienced loss of efficacy or withdrew from the study due to lack of efficacy. Three 
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patients in the TCZ PFS only arm and 1 patient in the TCZ PFS-to-TCZ AI arm withdrew from 
the study because of a loss of efficacy. None of these patients had neutralizing antibodies.

Overall Reviewer Comment Trial NA25220-LTE: As this was an open-label study, the focus was 
on safety. Safety results were similar to the double-blind study and the known safety profile of 
TCZ IV. Based on descriptive statistics, efficacy was demonstrated with low dose (q2w) TCZ SC 
compared to placebo.

5.3.5 Trial NA25220 – Ease of Use

Introduction
This is a brief review of Trial NA25220 Ease-of-Use sub-study. This study will also be reviewed 
by the human factors division.

The Ease-of-Use sub-study was introduced into the LTE period of Trial NA25220 (Discussed in 
Section 5.3.4), in Amendment C of the protocol, dated April 26, 2011. This sub-study was open 
to all patients enrolled in Study NA25220 at Canadian and U.S. study sites. Details regarding the 
administrative information are the same as for Trial NA25220 and can be found in Section 5.3.3.

Objectives/Rationale
Evaluate the ability of patients, caregivers, and healthcare professionals to handle and use the 
PFS or the AI in the administration of the TCZ SC formulation.

Study Design and Conduct
At week 24, patients from Canada and the United States were asked if they were interested in
participating in this optional sub-study (including patients who had initiated escape therapy prior 
to week 24). There was no limit to the number of patient participants. During the open-label 
extension (OLE) and Ease-of-Use sub-study, patients received TCZ SC injections q2w (using the 
PFS or AI) unless they had initiated escape therapy. Patients who had initiated escape therapy in 
the double-blind period continued to receive TCZ SC injections qw (using the PFS). Patients 
who initiated escape therapy in the OLE period continued to use the device they were re-
randomized to at week 24 (PFS or AI), but the frequency of the SC injections was increased from 
q2w to qw.

Further details regarding AI will not be discussed as this application is for the PFS only.

Each patient completed an observer questionnaire (at week 24), unless the patient chose to be 
given the injection by site personnel, and a user questionnaire (at weeks 28, 36, and 44).

Results

Population
The inclusion/exclusion criteria were the same as for Trial NA25220 (discussed in further detail 
in Section 5.3.3). Of the 619 subjects that completed 24 weeks of treatment, 68 patients were 
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Study Design and Conduct

Overview
This was a phase 3, two-arm, 2-year, randomized, double-blind, placebo-controlled, parallel-
group, multicenter study in patients with moderate to severe RA who had an inadequate response 
to DMARD(s), that may have included one or more anti-TNF- gents, of TCZ 162mg SC every 
other week compare to TCZ 8mg/kg IV given every 4 weeks. Patients were screened up to 14
days prior to the baseline randomization visit. At the baseline visit, patients were randomized 1:1 
to either TCZ 162mg SC every two weeks (q2w) or TCZ IV 8mg/kg IV every 4 weeks (q4w). 
Subjects who completed 24 weeks of double-blind treatment, continued into an 84-week open-
label treatment period of TCZ 162mg SC q2w, for a total study length of 108 weeks. After the 
seventh dose (week 36), 80 subjects were selected to self-inject (40 with a PFS and 40 with an 
AI). Escape therapy was also made available at week 36. The study design is depicted in Figure 
11.

Figure 11. Trial MRA229JP Study design

Source: Module 5.3.5.1, Trial MRA229 CSR, Figure 9.1.2.2-1, p 33.

Study assessment
Screening assessments were as follows:

24 weeks before the first dose, subjects underwent radiograph for stage assessment. 
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4 weeks before the first dose: Hepatitis B and C screening, ECG, Tuberculosis screening, 
and Chest X-ray. 
2 weeks before the first dose: patient baseline characteristics, tender and swollen joint 

-D-glucan, body weight, pregnancy test

Study assessments are depicted below in Table 74.
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Table 76.
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Population
The patient population in this study consisted of 656 adult patients with moderate to severe RA 
who had an inadequate response to current DMARD therapy, including one or more anti-TNF 
biologic agents. The percentage of patients who had failed one or more anti-TNF biologic agents 
was capped at approximately 20%. 

Key Inclusion Criteria
1. RA of 6 months’ duration, diagnosed according to the revised 1987 American College 

of Rheumatology (ACR)
2. Age 20 and 75 years, inclusive, at the time of informed consent
3. Patients who have been previously administered at least one of the following drugs at the 

normal dose for at least 12 weeks and in whom the investigator or subinvestigator 
concludes that response was inadequate: methotrexate, salazosulfapyridine, bucillamine,
leflunomide, tacrolimus, infliximab, etanercept and adalimumab

4. Patients who meet all the following criteria at enrollment (within two weeks before
treatment with the investigational product)

a. At least eight tender joints (68 joints)
b. At least six swollen joints (66 joints)
c.

Reviewer comment: Compare to the two pivotal trials WA22762 and NA25220, the age of 
inclusion is slightly higher (age 18 compare to age 20) and there is also a cap at 75 years which 
is not the case for WA22762 and NA25220. These minor differences are unlikely to have any 
effect. Unlike the other two studies, there are no CRP and ESR entry criteria.

Key Exclusion Criteria
1. Patients who have been assessed as having Class IV Steinbrocker functional activity

(Table 77) at evaluation within four weeks before treatment with the investigational 
product

Table 77. Trial MRA229JP Steinbrocker's classification criteria

Source: Module 5.3.5.1, Trial MRA220JP CSR, p 58

2. Patients who have been treated with infliximab, etanercept or adalimumab within 12
weeks before treatment with the investigational product

3. Patients who have experienced treatment with tocilizumab in the past
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4. Patients who have a history of treatments, including investigational products, that have 
been accompanied by cell depletion, and in whom the relevant cell count did not return to 
the level at the time of treatment initiation or to the lower limit of normal

5. Patients who have been treated with any of the following within two weeks before
treatment with the investigational product:

a. Administration of oral corticosteroids exceeding 10 mg/day as prednisolone
equivalent

b. Dose increase or new administration of oral corticosteroids
c. Intravenous or intramuscular injection of corticosteroid

6. Patients who have been treated with any of the following within four weeks before
treatment with the investigational product:

a. DMARDs or immunosuppressants where the dosage regimen was changed
b. Plasmapheresis (leukapheresis, etc.)
c. Surgical procedure (operation, etc.)

7. Patients who met the following criteria in tests conducted within two weeks before
treatment with the investigational product:

a.
b.
c.
d.

8. Patients who have a history of serious allergy (e.g., shock, anaphylactoid symptoms)
9. Patients who have active tuberculosis (patients undergoing prophylactic chemotherapy 

for latent tuberculosis infection may participate)
10. Patients suspected of having latent tuberculosis may be enrolled in the study if treatment 

with isoniazid (INH) is started three weeks before initial administration of the 
investigational product and can be continued for nine months.

11. Patients who have interstitial pneumonia, and are judged unsuitable by the investigator or 
sub-investigator

12. Patients who have had intestinal diverticulum in the past, and are judged unsuitable by 
the investigator or sub-investigator

13. Patients who have chronic active hepatitis B or C
14. Patients who have undergone vaccination with a live vaccine within six weeks before

treatment with the investigational product
15. Patients who have been diagnosed with a malignant tumor within five years before

treatment with the investigational product
16. Patients who concurrently have any of the following serious diseases and whom the

investigator or sub-investigator deems unsuitable as study subjects on medical grounds:
a. Diseases of the circulatory system, blood and hematopoietic organs, respiratory

system, neuromuscular system, endocrine system, renal and urinary systems and
digestive system

17. Patients who have obvious symptoms of infection within four weeks before treatment
with the investigational product, and are judged unsuitable by the investigator or sub-
investigator
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18. Women who are pregnant or lactating, premenopausal women who test positive for
pregnancy or women who are unwilling to use contraception

19. Patients who have used another investigational product within six months before
treatment with the investigational product

20. Patients who for any other reason are judged unsuitable by the investigator or sub-
investigator on medical grounds

Withdrawal criteria
1. The subject wishes to withdraw
2. Continuation of the study is difficult because of a worsening of the symptoms or findings 

of the primary disease.
3. Continuation of the study is difficult due to the occurrence of an adverse event.
4. A violation of an inclusion or exclusion criterion has been identified.
5. The investigational product has not been administered subcutaneously at least three times 

consecutively or has not been administered by intravenous infusion at least twice during 
the blind period for reasons other than safety.

6. There has been significant non-compliance related to subcutaneous injection of the
investigational product during the open-label period.

7. The investigator or sub-investigator has concluded that continuation of treatment is
inappropriate for any other reason.

Prohibited medications:
DMARDs and immunosuppressants (infliximab, etanercept, adalimumab,
leflunomide, tacrolimus hydrate, cyclosporine, sodium aurothiomalate, auranofin, D
Penicillamine, Lobenzarit, bucillamine, actarit, salazosulfapyridine, methotrexate, Mizoribine,
azathioprine, etc.)
2. Intravenous or intramuscular corticosteroids and topical drugs for the treatment of RA
3. Plasmapheresis
4. Other drugs and therapies that could affect evaluation of drug efficacy (minomycin, etc.
5. Surgical procedure (operation, etc.). However, acceptable if only local treatment (tooth 
extraction, laser eye treatment, etc.).
6. Prophylactic vaccination (live vaccine)
7. Other investigational products

Topical drugs for the treatment of RA were allowed during the OLE. 

Permitted concomitant drugs and therapies
1.  The concomitant use of corticosteroids (no more than 10 mg/day as prednisolone equivalent) 
to treat rheumatoid arthritis was permitted, but the dose being used at the start of treatment with 
the investigational product could not be exceeded. Dose reductions or increases at levels below 
that being used at the start of treatment with the investigational product were acceptable.
2. The concomitant use of NSAIDs was permitted, but concurrent use of two or more agents was 
not permitted. As-needed additional use and mid-term switches to other NSAIDs was acceptable.
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3. Articular injection of corticosteroids and hyaluronate preparations were to be avoided as much 
as possible. If corticosteroids were injected intra-articularly, administration to no more than one 
joint was allowed in a single treatment, and the prescription details and the treated joint site were 
to be entered in the case report form.
4. Arthrocentesis for the treatment of RA was permitted, but the applicable joint site and 
treatment details were to be entered in the case report form 5. Other drugs for the treatment of 
concurrent disease that were considered to have no effect on evaluation of drug efficacy

For the OLE, there was no stipulation on NSAID use, corticosteroids could be injected intra-
articularly in more than one joint, and surgical procedures were permitted.

Treatment groups
There were two treatment groups for the 24-week double-blind period and one treatment group 
for the 84-week open label extension. Patients could increase (q3w) or decrease (qw) their 
dosing interval at week 36in the open label extension based on clinical improvement or 
worsening, as outlined below.

Treatment groups are depicted below in Table 78.

Table 78. Trial MRA229JP Treatment groups

24 week double-blind period 84 week open-label period
TCZ 1SC 

162 mg q2w via PFS +
Placebo IV q4w

TCZ IV 
8mg/kg IV q4w +

Placebo SC q2w via PFS

TCZ  SC 
162 mg q2w via PFS
(with dose interval 

adjustment option after 
7th dose)

TCZ 1 SC 
162 mg q2w via AI

Dose adjustments
Dosing adjustments could occur after the 7th dose in the open-label treatment period (week 36).

Increasing dose interval
Subjects who had a DAS28 <3.2 for at least 24 weeks could decrease the frequency of TCZ 
162mg SC from q2w to q3w. If a response ceased to be maintained the dosing interval was 
changed to back to q2w, and could no longer be increased.

Reviewer comment: The study report states that those subjects whose condition was “good” 
could have their study drug interval increased from q2w to q3w during the open-label treatment 
period. They loosely define good, stating “as a guide, DAS28<3.2 continued for at least 24 
weeks after initial administration of the investigational product in the blind period.” They also 
loosely define what was considered “maintenance of response” or “response ceasing to be 
maintained.” 

Decreasing dose interval
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In patients who met the criteria below, the dosing interval could be decreased from q2w to qw, if 
the PI (principal investigator) or Sub-PI thought it was possible. The PI or Sub-PI could also 
make the same dosing adjustment for patients who they thought had no improvement in RA 
symptoms, regardless of whether the first two criteria were met, if the medical expert agreed. 
Subjects could always go back to the q2w interval at the discretion of the PI or Sub-PI.

1. The tender joint count or swollen joint count has not improved by at least 20% compared 
to the count before the first dose in the blind period

2. The CRP value was greater than 0.3 mg/dL in the laboratory tests performed before the 
previous dose

3. The investigator or sub-investigator has confirmed that there are no problems with 
infections or other safety issues

Reviewer comment: I am assuming that when the PI or Sub-PI were assessing if it were 
“possible” to decrease the dosing interval from q2w to qw, that they were referring to the 
logistics of dosing frequency and no other factors. Criterion 1 is similar to the escape criteria for 
Trial NA25220, which could occur between weeks 14-48. In this case “escape” therapy (i.e. 
weekly TCZ SC treatment) can only occur in the open-label treatment period, but the criterion 
for escape is very loosely defined.

Efficacy Endpoints

Double-blind treatment period
Primary endpoint

ACR20 response rate at 24 weeks after the initial administration (Week 24)
Secondary endpoints

a) Time courses of ACR20, ACR50 and ACR70 response rates up to 24 weeks after the 
initial administration

b) Time courses of ACR core set components up to 24 weeks after the initial administration
c) Time course of DAS28 up to 24 weeks after the initial administration
d) Time course of EULAR response rates up to 24 weeks after the initial administration
e) Time course of ACR-N AUC up to 24 weeks after the initial administration

Open-label treatment period
Primary endpoint

Time course of ACR20 response rate from before the initial administration in the blind 
period

Secondary endpoints
a) Time courses of ACR50 and ACR70 response rates from before the initial administration 

in the blind period
b) Time courses of ACR core set components from before the initial administration in the 

blind period
c) Time course of DAS28 from before the initial administration in the blind period
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d) Time course of EULAR response rate from before the initial administration in the blind 
period

Safety endpoints
1. Adverse Events
2. Laboratory test values (hematology, blood chemistry and urinalysis)
3. All medically significant changes (physical findings, vital signs and ECGs)
4. KL-6 and SP-D as markers of pulmonary fibrosis

PK endpoints
1. Time course of serum TCZ concentration

Reviewer comments: Of note, immunogenicity is not included in the safety endpoints.

Efficacy Endpoint Parameters 

ACR
Subjects were considered to have shown at least an ACR20 response if, of the following seven 
components, the swollen joint count and the tender joint count had improved by at least 20% and 
at least three of the other five components had improved by at least 20%. An ACR50 or ACR70 
response refers to improvement of at least 50% or 70%, respectively, in the components listed 
below rather than improvement of at least 20%.

a) Swollen joint count (66 joints)
b) Tender joint count (68 joints)
c) Patient’s pain assessment
d) Patient’s global assessment
e) Physician’s global assessment
f) Patient’s assessment of activities of daily living (JHAQ)
g) CRP or ESR

Tenderness was evaluated in all 68 joints listed ; swelling was evaluated in 66 of those joints; 
swelling was not evaluated in the hip joints: Jaw joints, sternoclavicular joints, acromioclavicular 
joints, shoulder joints, elbow joints, wrist joints, interphalangeal joints of hand, distal 
interphalangeal joints 2–5 of hand, proximal interphalangeal joints 2–5 of hand, metacarpopha-
langeal joints 1– 5, hip joints (tenderness only), knee joints, ankle joints, intertarsal joints, 
metatarsophalangeal joints 1–5, interphalangeal joints 1–5 of foot.

For the physician’s global assessment, the subject’s RA activity was recorded on a 10-cm visual 
analogue scale [VAS] with “Absolutely none” on the left and “Highest” on the right.

For the pain assessment and global improvement assessment, the subjects were asked to record 
their current status on 10-cm VASs with the scale for assessment of pain having “Absolutely no 
pain” on the left and “The worst pain I’ve ever felt” on the right, and the scale for assessment of 
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global improvement having “I feel absolutely fine” on the left and “I have never felt worse” on 
the right.

For the assessment of activities of daily living, the subjects were asked to retrospectively assess 
the activities listed in the Japanese Health Assessment Questionnaire [JHAQ] over the week
prior to the observation day and record the result.

DAS28
DAS28 was calculated, using the equation below, from the tender joint count (TJC) and swollen 
joint count (SJC) among the 28 joints assessed, as in Table 79

Table 79. Trial MRA229JP DAS28 calculation

Source: Module 5.3.5.1, Trial MRA220JP CSR, p 87

ACR-N
To find the ACR-N AUC, first, among the seven components of the ACR core set, the following 
percentage improvements were compared: a) the percentage improvement in the swollen joint 
count, b) the percentage improvement in the tender joint count, and c) the median percentage 
improvement in the five other components (patient’s pain assessment, patient’s global 
assessment, physician’s global assessment, patient’s assessment of activities of daily living 
[JHAQ] and CRP or ESR). Next, the lowest of these three percentage improvements was taken 
to be the ACR-N. Finally, the ACR-N value assessed at each point was plotted up to the last 
observation, and the AUC was calculated.

Reviewer comment: The efficacy assessments are similar to the pivotal studies (WA22672 and 
NA25220), with the exception of ACR-N, which was only assessed in this study. 
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Safety Parameters
-D-glycan (to detect active fungal 

infection) hepatitis B and C screening, pregnancy testing, ECG, tuberculosis screening, CXR, 
vital signs, blood chemistry, complement, autoantibodies, immunoglobulins, urinalysis, MMP-3, 
Anti-CCP antibodies, Anti-MRA antibodies, IL-6 and sIL-6R. 

KL-6 and KP were measured as markers of pulmonary fibrosis. If levels of KL-6 or SP-D were 
elevated to more than the upper limit of normal and/or at least 1.5 times the value immediately 
before the initial dose, consideration was given to checking the clinical status and performing 
imaging examinations, relevant serum tests and respiratory function tests depending on the 
situation.

Ethics:
An institutional review board (IRB) reviewed and approved this study. The study was performed 
in accordance with the Declaration of Helsinki and ICH Good Clinical Practices. 

Statistical Plan:
Sample size
The target sample size was 330 subjects (165 in each group). The ACR20 response rates 24 
weeks after the first administration were assumed to be the same in the control group (IV) and 
the SC group, and were assumed to be 70%.

With a non-inferiority margin of 18% and a one-sided level of significance of 2.5%, 147 patients 
were needed in each group in order to achieve a statistical power of 90%. Assuming a 
withdrawal rate (rate of exclusion from the analysis population [PPS]) of approximately 10%, a 
target sample size of 165 patients per group was required.

Rationale for non-inferiority margin
The difference in the ACR20 response rate compared with the MTX group 24 weeks after the 
initial administration in a phase 3 study (MRA213JP) was 57.3 percentage points, and one-third 
of this difference is 19.1 percentage points. The difference in the ACR20 response rate compared 
with the placebo group after 12 weeks in a late phase 2 study (MRA009JP) was 65.5 percentage 
points, and one-third of this difference is 21.8 percentage points. Based on the above, a 
difference of 18 percentage points was selected as the non-inferiority margin, which is less than 
one-third of the respective differences between the comparator group (MRA) and the control 
groups.

Analysis populations:
The sponsor pre-defined several populations for analysis. For the double-blind treatment period, 
the following populations were defined:

Enrolled subjects: subjects enrolled who met inclusion/exclusion criteria
Safety Evaluation Set: Enrolled subjects who were treated with the investigational 
product
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Full Analysis Set (FAS):  All enrolled subjects, excluding untreated, ineligible, and 
unobserved subjects. 

o Untreated: subjects who were not administered the investigational product after 
enrollment

o Ineligible: Subjects who did not meet the inclusion criteria of RA diagnosis based 
on the 1987 classification of the ACR

o Unobserved: Subjects who did not have measurements for efficacy endpoints after 
randomization

Per Protocol Set (PPS): FAS population, excluding subjects with major protocol 
violations, early withdrawals (withdrawn before receiving TCZ SC on week 10 or TCZ 
IV on week 8) and subjects with violations of dosage and administration method 
(compliance < 80%)

The per protocol set (PPS) was the main population analyzed for efficacy. The full analysis set 
(FAS) was also used for to analyze the primary endpoint.

For the open-label treatment period, the following populations were defined:
Safety Evaluation Set: Enrolled subjects who were administered TCZ SC
Full Analysis Set (FAS): All enrolled subjects, included untreated

For the open-label period, the FAS was the main population analyzed for efficacy. Further details 
of the analysis plan for the open-label period were not given.

Other analysis sets included a PK analysis set. This set consisted of subjects who were 
administered TCZ SC or IV at least once and in whom the serum TCZ concentration was 
measured after administration.

Primary endpoint:
This discussion refers to the double-blind treatment period. The primary endpoint of ACR20 
response rate at 24 weeks was assessed in the PPS population. Last observation carried forward 
(LOCF) was used for assessment if there were any missing values in the ACR core set 
components. Assessment was also performed without imputation, when necessary. For 
calculation of ACR response rates, the subject was classified as a “non-responder” if any three or 
more of the ACR core set variables (TJC, SJC and the other five variables) were missing. The 
adjusted 95% confidence interval for the difference between the response rates in the MRA-SC 
and MRA-IV groups (MRA-SC group minus MRA-IV group) was calculated using the Mantel-
Haenszel method, with
and whether they had previously used an anti-TNF agent. Non-inferiority was to be concluded if 
the lower limit was not less than the confidence limit for non-inferiority (-18%).

Secondary endpoints
This discussion refers to the double-blind treatment period. For time courses of ACR20, ACR50 
and ACR70 response rates up to 24 weeks. Response rates were calculated for each group at 
each time point. Time course graphs were also plotted. For the time courses of ACR core set 
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components, and DAS28 up to 24 weeks summary statistics were calculated for each group at 
each time point. Time course graphs were also plotted. The percentage of patients in remission 
(DAS28 score <2.6) was also calculated. For EULAR response rates up to 24 weeks the 
percentage of patients in each category defined according to EULAR response criteria were 
calculated for each group at each time point. Lastly, for ACR-N AUC up to 24 weeks summary 
statistics were calculated for each group.

PK endpoints
Formal statistical tests were not performed for the exploratory endpoints. For the determination 
of response data, patients without data at a given timepoint were classified as non-responders for 
that timepoint. Data for patients who prematurely withdrew from the study or who received 
escape therapy were used as submitted, and patients were classified as non-responders.
Pharmacokinetic analysis was performed in accordance with a pharmacokinetic analysis plan 
that was finalized before database locking in consultation, as necessary, with the medical expert.
A summary of the pharmacokinetic analysis is shown below. The details of the pharmacokinetic 
analysis were as stipulated in the separately prepared pharmacokinetic analysis plan.
Summary statistics were calculated for trough serum tocilizumab concentration in each treatment 
group.

The time course of trough serum tocilizumab concentration was plotted, and the time to reach 
steady state and the accumulation coefficient were calculated. The correlations between trough 
serum tocilizumab concentration and efficacy endpoints (ACR20, ACR50 and ACR70 response 
rates, DAS28, SJC and TJC, etc.) and between trough serum tocilizumab concentration and 
laboratory test values that were expected to vary as a result of administration of MRA (hepatic
parameters such as ALT and AST, inflammatory markers such as CRP and ESR, and lipid 
markers such as LDL and HDL) were investigated.

Safety analysis
Adverse events were converted using MedDRA code, version 13.0, and the number of patients
with adverse events and the number of adverse events were tabulated by event defined using 
system organ class and preferred term. Events that could be causally related were considered to 
be adverse drug reactions, and the number of patients with adverse drug reactions and the 
number of adverse drug reactions were tabulated separately. The incidences of adverse events 
and adverse drug reactions and the 95% confidence intervals for these were also determined.
Time courses of laboratory test values and other data were investigated mainly using data 
summaries (descriptive statistics), and abnormal changes in laboratory test values were 
summarized based on the criteria for assessment of clinically significant abnormal changes.
Laboratory test values were standardized in accordance with COG3007 for analysis.

When tabulating the incidences of adverse events, if the same event occurred more than once in 
the same patient, it was counted as a single event, and the earliest onset, the most definite 
causality rating and the highest severity rating were used. Seriousness was assessed using two 
categories: “serious” and “not serious”. Severity was assessed using three categories: “mild 
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(MILD)”, “moderate (MODERATE)” and “severe (SEVERE)”. CTCAE Version 3.0 was used 
for laboratory AEs.

Interim analysis
The code was broken upon completion of observations and collection of case report forms for all 
subjects in the blind period. These results were used to investigate the efficacy of MRA-SC. 
Efficacy and safety were also analyzed part-way through the open label period using data from 
the open-label period. An interim clinical study report was prepared after completion of the blind 
period.

Results
The OLE study results were not submitted as the study was not completed at the time of the 
submission. Thus, the remainder of this discussion will focus only on the 24 week double-blind 
portion of the study.

Protocol

Protocol Changes:
Protocol changes were all minor (change of study sites and changes related to the reorganization 
of the sponsor).

Protocol Deviations
There were 179 total protocol deviations in 143 subjects. There were no major differences in 
protocol deviations between sites. The types of protocol deviations were divided into 5 
categories, as listed in Table 80 and detailed below:

1. Four subjects did not meet enrollment criteria. These included oral steroids newly 
administered within two weeks before treatment, MTX dose changed within 4 weeks of 
treatment, treated with shortened isoniazid dosing (3-weeks) before treatment, and 
HBsAg test omitted.

2. Four subjects received inappropriate treatment regimen or dose. Two subjects received 
open-label TCZ SC during the blind period and two subjects had their TCZ SC dosing 
interval shortened to 5 or 6 days.

3. Thirteen subjects received prohibited concomitant treatment. One subject used a 
DMARD after the start of the study, one subject used a prohibited concomitant drug to 
treat RA after withdrawal from the study, but before the last observation, and eleven 
subjects received prohibited treatment for an AE.

4. Sixteen subjects had insufficient data for the primary efficacy endpoint. Primary 
assessments tests were not performed because they were forgotten in 7 subjects, due to 
procedural errors in 3 subjects, due to the burden of an AE on the subject in 3 subjects, 
due to hospitalization at a different hospital for an SAE in 1 subject, due to an earthquake 
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Time course of ACR-N AUC up to 24 weeks

The ACR-N AUC up to week 24 (mean ± SD) was 5195.51 ± 7067.70 in the SC group and 
6867.18 ± 3662.43 in IV group.

Time course of IL-6 and sIL-6R up to 24 weeks
IL-6 increased in the first two weeks and then decreased over time to week 24 and was 
comparable between groups. sIL-6R concentrations increased over time and was comparable 
between groups.

MMP-3, serum amyloid a protein, rheumatoid factor and anti-CCP antibodies
The time courses of MMP-3 and serum amyloid A protein levels decreased over time and were 
comparable in the two groups. There were no clear differences between the two groups with 
respect to rheumatoid factor or anti-CCP antibodies.

Subgroup analysis
The ACR20, ACR50 and ACR70 response rates at week 24 in the SC and IV groups were 
compared after stratification by sex, age, weight, BMI, RA disease duration, functional 
impairment, disease stage and degree of progression, previously use of anti-TNF agents, 
presence of rheumatoid factor, daily dose of corticosteroids, DAS28, occurrence of Fab anti-TCZ
antibodies (shown as “Fab” in tables) and occurrence of IgE anti-MRA antibodies.

In the SC group there were no major differences in ACR20 response rates in relation to any of 
the factors. ACR50 and ACR70 response rates tended to decrease as the Steinbrocker stage 
progressed. The reason for that is thought to be that high efficacy is impossible in subjects who 
are at advanced Steinbrocker stages because they have irreversible joint destruction. This trend 
occurred in the IV group as well. There were no consistent trends in relation to any of the other 
factors. 

When comparing the SC and IV arms, there were no major differences in ACR20 response rate 
in relation to any of the factors. When ACR50 and ACR70 response rates were investigated with 
the subjects divided into four categories based on the quartiles for baseline body weight in both 

group. The same tendency was seen in the subgroup with baseline body weight “60 to <70 kg”. 

was too small. There were no between-group differences in relation to the other factors.

Reviewer comment: Although the pivotal studies similarly showed no difference between IV and 
SC for ACR20 by body weight, the more important point is that ACR20 decreased in both the IV 
and SC groups with weight, as did ACR50 and ACR70. This was not analyzed here. Conversely, 
there was no numerical difference between groups (SC vs. IV) in ACR50 and ACR70 by weight 
in the pivotal studies.
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Pharmacodynamic (PD) Results
Serum sIL-6R increased as the TCZ concentration increased. There was no relationship between 
serum IL-6 and TCZ concentration. Other markers of RA (CRP, ESR, SJC, TJC, Change in SJC, 
and change in TJC) decreased with increasing TCZ concentrations.

Pharmacokinetic (PK) Results
At week 2, TCZ via IV gave much higher trough serum concentrations compare to SC (median 
IV TCZ concentration at week 2 was 26.6 ug/mL compare to 2.88 ug/mL for SC). From week 4, 
the trough serum MRA concentration followed a comparable time course in the SC and -IV 
groups, increasing over time. At week 24 the median (SE) trough TCZ serum concentration was 
8.89 (0.66) ug/mL for SC with a range of 0.13-39.4 ug/L and 11.6 (0.65) ug/mL for IV with a 
range of 0.16-37.5 ug/L. Laboratory values (AST, ALT, HDL and LDL cholesterol) that are 
known to increase with TCZ administration, were compared with TCZ trough concentrations and
no correlation was found between either the SC or IV arms. Analysis of trough serum TCZ 
concentration with body weight, body surface area, and BMI was done. As body weight, body 
surface area, and BMI increased, trough serum TCZ concentrations decreased (at week 12 and 
24) in the SC arm, but increased in the IV group. Analysis of the effect of gender on trough TCZ 
concentrations showed higher concentrations in women compared to men in both the SC and IV 
routes of administration. Other PK measurements, such as Cmax, Cmin, and AUC were not 
given.

Reviewer comment: C trough is expectedly higher in IV compare to SC, and this was also seen in 
the pivotal studies. The increase in C trough in the IV group with increasing body weight is 
unexpected and was not seen in study WA22762. In WA22762 C trough values for IV treatment 
were similar among different body weight categories. Consistently with trial MRA229JP, C 
trough levels for SC treatment decreased as body weight category increased. 

Compliance
Treatment compliance was defined as the actual number of doses received by completion of 
discontinuation of administration as a percentage of the specified number of doses (mean ± SD). 
For the SC group, compliance was 98.02% ± 5.60%, and for the IV group, compliance was 98.01 
± 7.96%. In the randomized population, 81.5% (141/173) of subjects in the SC group received 
the 12 doses of active drug specified in the protocol and 89.0% (154/173) of subjects in the IV 
group received the six doses of active drug specified in the protocol. Fifteen subjects in the
SC group and 18 subjects in the IV group, including early withdrawals (6 subjects in the SC 
group and 9 subjects in the IV group) and subjects who had a treatment compliance of less than 
80% (5 subjects in the SC group and 8 subjects in the IV group) were excluded from the PPS 
analysis set, so the percentage of subjects who received the specified number of doses was higher 
in the PPS than in the safety evaluation set.

Reviewer: The compliance rates are acceptable.
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groups, these reactions were all mild. The injection site reaction that occurred in the highest 
number of subjects was injection site erythema. This occurred at the site of subcutaneous 
administration of the active drug in 16 subjects in the SC group and at the site of subcutaneous 
administration of the placebo in 5 subjects in the IV group, so it occurred in a higher number of 
subjects in the SC group than in the IV group. The other events all occurred in only one or two 
subjects in both groups.

Hepatic SAEs
CTC-AE Grade 3 or greater increase in total bilirubin or ALP did not occur in any subject in 
either group. CTC-AE Grade 3 or gre - GTP occurred in the 
MRA-SC and MRA-IV groups, respectively, as follows: AST, 1 and 0 subjects; ALT, 1 and 3 
sub -GTP, 0 and 1 subject. One subject with CTC-AE Grade 3 or greater increase in ALT 
in the MRA-IV group (Subject No. 295103) was judged to have hepatic function abnormal

-GTP 155).

Malignant tumors, demyelination-related disorders, interstitial lung disease, myocardial 
infarction SAEs or myocardial infarction SAEs
None.

Gastrointestinal perforation
Large intestine perforation occurred in one subject in the IV group.

Pregnancies
None.

Reviewer comment: There are no concerning new safety issues identified in the AESI analysis.

Laboratory parameters
Several laboratory parameters were monitored including, but not limited to white blood cell 
counts, platelet counts, and liver, lipid, and renal function parameters. Laboratory parameters 
were consistent with the known safety profile of TCZ.

There were no noteworthy changes over time or clinically relevant differences between the study 
arms for other laboratory parameters.

Vital Signs
There were no noteworthy changes over time or clinically relevant changes (systolic and 
diastolic blood pressure, heart rate) in either group.

Immunogenicity
There were no clear changes in either group. The subjects who were antinuclear antibody-
negative before the start of treatment but became antinuclear antibody-positive after start of 
treatment were 10 of 34 subjects in the MRA-SC group and 3 of 27 subjects in the MRA-IV 
group. The subjects who were anti-DNA antibody-negative before the start of treatment but

Reference ID: 3373949



Clinical Review
Miya Paterniti
BLA 125472
Tocilizumab (TCZ) subcutaneous (SC) in a pre-filled syringe (PFS)

196

became anti-DNA antibody-positive after start of treatment were 1 of 168 subjects in the MRA-
SC group and 0 of 164 subjects in the MRA-IV group. In both groups, a few subjects switched 
from being antinuclear or anti-DNA antibody-positive to being negative.

Overall Reviewer Comment Trial MRA229JP: The trial design is appropriate. Although it is 
unclear how the non-inferiority margin was established, the primary endpoint of ACR20 at week
24 met the pre-specified non-inferiority margin comparing the high dose SC (162mg weekly) to 
the high dose IV (8mg/kg q4w without background DMARDs. No new safety signals were 
identified.

5.3.7 Trial NP22623

Administrative Information
Study title: An open-label, multicenter, randomized, parallel study to investigate 
pharmacokinetics, pharmacodynamics, efficacy and safety of tocilizumab (TCZ)
following subcutaneous (SC) administration of TCZ 162 mg weekly (QW) or every other 
week (Q2W) in combination with methotrexate in patients with active rheumatoid 
arthritis (RA)
Study dates: August 4, 2009 – July 8, 2011
Study sites: 7 centers: Canada-3, New Zealand-1, Spain-3
Study report date: December 2011

Study NP22623 is a 12-week randomized, parallel study in 29 patients with active RA and a
previous inadequate clinical response to MTX for at least 8 weeks.

Fourteen patients were randomized to receive weekly (qw) and 15 subjects were randomized to 
receive every two week (q2w) subcutaneous injections of 162mg TCZ plus methotrexate 7.5-
25mg oral or parenteral for 12 weeks. Fourteen patients were randomized stable NSAIDs and 
corticosteroids (<10 mg/day prednisone equivalent) were allowed to continue throughout the 
study.  

In total 73 AEs were reported in 22 patients (76%), with 10 (71%) in the qw group and 12 (80%) 
in the q2w group. These AEs were mostly gastrointestinal disorders (16 AEs in 11 patients) and
infections and infestations (15 AEs in 13 patients). No SAEs were reported during the SC 
treatment phase, and there was one severe AE (pain in extremity). Otherwise, AEs were mostly 
mild in intensity. Analysis by AEs of special interest (opportunistic infections and serious 
infections, gastrointestinal perforations, demyelinating disorders, bleeding events, hepatic events,
myocardial infarction/acute coronary syndrome, stroke, malignancies, and serious
hypersensitivity/anaphylaxis (including ISRs) did not reveal any new safety signals. Seven 
patients (24%) had 11 ISRs. The reactions were generally equally distributed between groups.
Most were mild and the most common ISR was erythema (reported in 5 patients). Laboratory 
findings and other safety findings from both parts of the study were unremarkable
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Reviewer comment: No new safety signals were identified. The ISR rate of 24% is consistent with 
the phase 3 studies.

5.3.8 Trial MRA227JP

Administrative Information
Study title: Phase I/II Open-label, Dose Escalation Study of TCZ SC in Patients with 
Rheumatoid Arthritis

Study dates: January 19, 2009 to December 24, 2009
Study sites: 2 sites in Japan
Study report date: February 24, 2012

Study MRA227JP is a 35-week open-label, dose escalation study in 32 patients with active RA 
and an inadequate clinical response to at least one DMARD or immunosuppressant. This study 
is a supportive study for monotherapy as it does not include concomitant DMARD therapy.

Patients received doses as depicted in Table 87.

Table 87. Trial MRA227JP Treatment arms

Number of subjects 8 12 12

Source: Module 5.3.5.1, Trial MRA227JP CSR, p6.

Stable NSAIDs and corticosteroids (<10 mg/day prednisone equivalent) were allowed to 
continue throughout the study.  

There were no deaths. One SAE (pyelonephritis) occurred in one of the 32 subjects in the 
81mg/q2wgroup. Analysis by treatment group showed that 31, 55 and 48 events occurred, 
respectively, in the 81 mg/2W, 162 mg/2W and 162 mg/W groups. By SOC, these included the 
following events, listed in the order of highest to lowest combined incidence in the three 
treatment groups: “investigations” with an incidence of 78.1% (25 patients, 60 events), 
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“infections and infestations” with an incidence of 53.1% (17 patients, 27 events) “gastrointestinal 
disorders” with an incidence of 28.1% (nine patients, 11 events), “skin and subcutaneous tissue
disorders” with an incidence of 28.1% (nine patients, nine events), “musculoskeletal and 
connective tissue disorders” with an incidence of 18.8% (six patients, seven events), 
“hepatobiliary disorders” with an incidence of 12.5% (four patients, four events) and “injury, 
poisoning and procedural complications” with an incidence of 12.5% (four patients, four events). 
All other SOC adverse events occurred with an incidence of 10% or less. Laboratory findings 
and other safety findings from both parts of the study were unremarkable

Reviewer comment: No new safety signals were identified.

5.3.9 Trial NA25656 – Human Factors

Purpose: To validate that the Actemra Pre-filled Syringe (PFS) with a Needle Safety Device 
(NSD) could be safely and effectively used by the intended users in the expected use 
environments without patterns of preventable failures or usability difficulties that could cause 
harm or an unacceptable risk when administering an injection.

Study Population: Seventy-eight (78) participants, divided between distinct user populations as: 
Patient (n=30), Caregiver (n=30), and Health Care Professional (n=18) cohorts completed the 
simulated use study. Participants in the Patient distinct-user group were further stratified as 
needle-experienced (PE, n = 15) and needle-naïve (PN, n = 15) cohorts, as were Caregivers (CE, 
n=14; CN, n=16). Eighty-seven percent (87%) of subjects were female. The average age was 50, 
with a range of 21-83 years. Twenty- half of 
subjects were needle experienced. For patients, inclusion criteria included a clinical diagnosis of 
Rheumatoid Arthritis (RA) 

affected as assessed during clinical 
prescreening. A total of 43% of patients (7 PE, 6 PN) had some degree of hand impairment on 
the day of the study data collection. Two to three weeks after a registered nurse (RN) lead one-
on-one 15 minute training session, participants administered an injection to an injection pad. 
Patients and caregivers gave the injection in their home (intended end-use environment); HCPs 
gave the injection in a Doctor/Patient relationship suite (clinical environment). Participants were
evaluated by direct observation by a qualified investigator and assessed for use of the PFS+NSD

Assessments: All product components (PFS + NSD), IFU and Quick Reference Guide (QRG) 
were the representative of the finished good product. The injection pad and lap desk assembly is 
depicted below in Figure 12.
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Figure 12. Injection pad and lap desk assembly for Trial NA25656

Reviewer comment: These success rates are acceptable.

5.3.10 Trial 20831D001 – Human Factors

Purpose: To supplement to the human factors study NA25656 to demonstrate that changes made 
to the IFU and training as a result of study NA25656 were effective in improving user 
performance at certain critical and essential steps and did not introduce any new use errors. The 
study results demonstrated an improvement from results observed in the validation study 
(NA25656) at each of the critical and essential steps, and no new use errors were introduced as a 
consequence of modifications made to the IFU and training. The Instructions for Use (IFU) was
a planned commercial version of the Actemra PFS IFU. The entire RN-lead training session, 
including the training session and the ‘first dose’ assisted use of the PFS, was 20 to 30 minutes in 
duration, and represents the anticipated commercial practice.

This study assessed task performance of eight tasks identified as critical and/or essential to use 
the pre-filled syringe. The success criteria for the primary objectives were: No new use errors 
observed due to changes made to the IFU and improved performance compared to NA25656 as 
the result of participants’ ability to read and understand the IFU and training. Table 89 below 

Table 88. Trial NA25656 Task failures with potential for clinical impact 

User Error Potential Clinical Impact Success rate
Injection site not pinched Potential loss in efficacy 81.8%
Injection at < 45° angle Pain, slower absorption rate, and slight loss in efficacy 96.1%
Fails to completely 
depress PFS plunger

Potential loss in efficacy 97.4%

Fails to release PFS 
plunger after completing 
injection

Potential for serious needle stick injury or injection, or 
transmission of blood borne/significant pathogen from user to other 
individual(s)

100%

Source: Module 5.3.5.1, Trial 25656 CSR, Table 1, p 15
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shows the success rate for each primary objective. No new use errors were observed during the 
study.

Table 89. Priority tasks and assessment type results, NA25656 compare to 20831D001

Source: Module 3.2.R, Trial 20831d013 CSR, 1 p 11

To further assess the user’s comprehension of priority tasks as described in the IFU, participants 
were asked targeted questions and interviewed to determine whether they can locate, read, and 
comprehend information about important tasks in the IFU. The results of these four secondary
objectives are shown below in 
Table 90.

Table 90. Trial 20831D001 Secondary objectives results
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response to one or more DMARDs, treated 1:1 with TCZ SC 162mg q2w (low dose) compared 
to TCZ IV 8mg/kg q4w (high dose).

In the non-inferiority study (WA22762) 387 out of 558 subjects (69%) were ACR20 responders 
at week 24 in the SC group compared to 394 out of 537 (73%) in the IV group. The weighted 
difference of -4.0 with a 95% CI of [-9.2%, 1.2%] met the pre-specified 10% non-inferiority 
margin (NIM) in the intention-to-treat (ITT) population. In the superiority trial, 266 out of 437 
subjects (61%) were ACR20 responders at week 24 compared to 69 out of 219 (32 %) of 
subjects in the placebo group (p<0.0001). In the monotherapy trial (MRA229JP) 126 out of 159 
subjects (79%) were ACR20 responders at week 24 in the SC group, compared to 138 out of 156 
subjects (89%) in the IV group in the per protocol population. The weighted difference was -
9.4% with a 95% CI of [-17.6%, 1.2%], which met the pre-specified 18% NIM.

which showed decreased ACR20 response rates in both the SC and IV groups with increased 
body weight (high dose (162mg qw): <60kg: 74 %, 60 -
(162mg q2w): <60kg: 63 %, 60 -
historical IV controls, taking into account the difference in placebo response rates, the ACR20 
response for TCZ SC q2w was in between that of 4 and 8 mg/kg IV for the < 60 kg and 60 to < 
100 kg weight categories, but closer to the 4 mg/kg rate in patients 100 kg; and close to the rate 
seen in the historical IV placebo group.

Secondary endpoints included additional ACR response criteria (ACR50/70), disease activity 
score (DAS28), patient reported-outcomes (HAQ, physician’s global assessment of disease 
activity, patient’s global assessment of disease activity, patient’s assessment of pain) and a 
quality of life assessment (SF-36). The superiority trial (NA25220) also had radiographic 
assessments and a fatigue index (Functional Assessment of Chronic Illness Therapy-Fatigue 
(FACIT-Fatigue)) as secondary endpoints.

Overall, secondary endpoints were comparable between SC and IV TCZ therapy and superior to 
placebo.

6.1 Rheumatoid Arthritis

TCZ SC injection is proposed for the treatment of rheumatoid arthritis in adult patients with 
moderately to severely active rheumatoid arthritis who have had an inadequate response to one 
or more DMARDs. Tocilizumab IV is approved for the same indication, along with Systemic 
Juvenile Idiopathic Arthritis. The proposed dose is 162mg every other week in patients <100kg, 
increasing to every week, based on clinical response. In patients 100kg, the proposed dose is 
162mg every week.
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6.1.1 Methods

Support for efficacy is derived primarily from Trial WA22762 and Trial NA25220. Trial 
WA22762 is a non-inferiority study between the high SC dose (162mg q2w) and the high IV 
dose (8mg/kg q4w) for 24 weeks double-blind treatment, followed by a 72 week open-label 
extension (WA22762-LTE). Trial NA25220 is a superiority trial of the low SC dose (162mg SC 
q2w) compare to placebo (NA25220) for 24 weeks double-blind treatment, followed by a 72 
week open-label extension (NA25220-LTE). Both studies were conducted with all subjects on a 
background of DMARD therapy. A supportive phase 3 trial for monotherapy (MRA229JP) was 
also conducted to compare the low SC dose (162mg SC q2w) to the high IV dose (8mg/kg IV 
q4w) without DMARD therapy.

The sponsor performed efficacy analysis of the all-exposure pooled population from the pivotal 
phase 3 studies (WA22762 (including the LTE), and NA25520 (including the LTE)). This 
analysis includes 1465 patients, 908 of whom received 162 mg qw treatment, and 557 of whom 
received 162 mg q2w treatment, and 1095 patients who completed 24 weeks of treatment and 
239 patients who completed 48 weeks.

The sponsor uses historical 24-week IV data for comparison to the IV data from the open-label 
treatment portions of both pivotal studies (WA22762 and NA25220). The historical pooled IV all
exposure population included patients from three core studies (WA18062, WA18063, and 
WA17822)  which rolled into two different extension protocols (WA18696 and WA18695), as 
well as Study WA17823 which had a LTE phase included in the main protocol. See Table 91 for 
an overview of studies providing patients for the historical pooled IV all exposure population.

Table 91. Overview of clinical studies of TCZ IV in the historical pooled IV all exposure 
population

Source: Module 2.7.3, SCE, Table 28, p 59
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6.1.2 Demographics

Demographics for each individual study are listed in the detailed discussion of these studies in 
Section 5.3.1. Table 92 displays the baseline demographics for the two pivotal studies and the 
historical IV data populations.
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Table 92. Summary of demographics and subject characteristics at baseline for the two 
pivotal trials and the historical pooled IV 24-week data (ITT population)

Source: Module 2.7.3, SCE, Table 22, p63
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(65%) and higher in both SC studies compared with the historical IV studies (37-45%). Mean 
oral corticosteroid dose at baseline was slightly higher in Study WA22762 (6.8-8.9 mg/day) than 
in Study NA25220 (6.3-6.5 mg/day). Methotrexate and oral corticosteroid use data was not given 
for the historical IV data group.

Disposition

Subject disposition is summarized in Table 95 for the randomized population in the pivotal and 
supportive studies.

Table 95. Patient disposition for pivotal and supportive studies (all randomized patients)

Source: Module 2.7.3, SCE, Table 16, p56

A total of 1918 patients were enrolled in the pivotal Phase III SC program: 1262 patients in 
Study WA22762 and 656 in Study NA25220. The supportive studies included 348 patients from 
Study MRA229JP and 29 from Study NP22623.
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Of the 1918 patients randomized into the two pivotal studies, 1755 (92%) completed the 24-
week controlled period of the study. Of the 1588 patients re randomized into the LTE, 1531 
(96%) completed the LTE period up until the clinical cut-off (16 January 2012 for Study 
WA22762 and 28 May 2012 for Study NA25220). Table 95 presents the disposition for the two 
pivotal and the two supportive studies. In the double-blind period of Study NA25220, 72 and 90 
patients from the TCZ and placebo arms, respectively, switched to escape therapy with TCZ 162 
mg SC qw using the PFS prior to week 24. A total of 70 and 88 escape patients from the TCZ 
and placebo arms, respectively, completed to week 24. After re-randomization up to the time of 
data cut-off, 8 additional patients had received escape therapy. Randomized and re-randomized 
patients for all studies make up the ITT population. For Study NA25220, escape patients were 
analyzed separately, and the escape population only includes those patients who initiated escape 
therapy prior to week 24.
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Table 96 represents subject disposition for the historical 24-week IV studies.
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to TCZ 8 mg/kg IV q4w. The weighted difference of the ACR20 response rates (SC minus IV) 
was -9.4%, with the lower bound of the 95% CI at -17.6%, which was higher than the pre-
specified non-inferiority margin of -18%.

The sponsor provided results of the ACR20 response rate at 24-weeks in the historical IV pooled
studies. TCZ SC, both qw and q2w, were comparable to slightly better than, the 8mg/kg IV TCZ 
historical ACR20 response rates (69.4% qw and 60.9% q2w vs. 58.2% 8mg/kg IV). The TCZ
8mg/kg IV response rates in Study WA22762 were higher than the same group in the historical 
studies (73.4% WA22762 vs. 58.2% Historical). The difference may reflect increased confidence 
in TCZ therapy since the pivotal IV studies were conducted. Moreover Study WA22762 had an 
active control, rather than a placebo controlled, which may have caused patients to respond more 
favorably on subject ACR components (VAS assessments for physicians and patient assessment 
of disease activity, and patient assessment of pain).

6.1.3 Other Endpoints

Analysis of Secondary Endpoints(s)

Several secondary endpoints were analyzed for both pivotal studies including those listed below:

At week 24:
o Proportion of patients with an ACR50 response rate
o Proportion of patients with an ACR70 response rate
o Proportion of patients with a DAS28 remission response (<2.6)
o Proportion of patients classified as categorical DAS28 responders (European 

League Against Rheumatism [EULAR] response  (only in Study NA25220)
o Change in DAS28 from baseline (an exploratory endpoint in Study WA22762)
o Proportion of patients achieving a decrease of 0.3 in the Health Assessment 

Questionnaire Disability Index (HAQ-D)I from baseline
o Change in baseline in the individual parameters of the ACR core set (not an 

endpoint in Study WA22762)
o Change from baseline in SF-36 (physical and mental component scores) (not an 

endpoint in Study WA22762)

Other endpoints evaluated for the pivotal studies include:

o Proportion of patients with an ACR20 response rate over time (not an endpoint in 
either study)

o Change from baseline in HAQ-DI (not listed as an endpoint in Study NA25220 
and listed as an exploratory endpoint in Study WA25220)

In Study NA25220 the progression of structural joint damage was assessed radiographically and 
expressed as a change from baseline in the van der Heijde modified total Sharp score (mTSS) at 
week 24. 
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ACR components for both pivotal studies are summarized in Table 99.

Table 99. ACR core components at week 24 for Studies WA22762 and NA25220 (ITT 
Population)

Source: Module 2.7.3, SCE, Table 27, p 73

Mean ACR core components were generally similar across the TCZ arms in the two pivotal SC 
studies, except for slightly higher mean SJC, TJC, CRP, ESR, and HAQDI score in the SC q2w 
group. However, it should be noted that patients with insufficient response to SC q2w therapy in 
NA25220 who received escape therapy are excluded from the analysis, which could elevate the 
mean values for all ACR core components in NA25220 (except for SJC and TJC, where data at 
week 24 were imputed using LOCF from the point of escape).

The placebo SC q2w group had higher mean scores for all ACR core components compared with 
the TCZ groups, despite the high numbers of escape patients on the placebo arm.
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ACR20 responses over time
Figure 13 provides an overview of the ACR20 response over time, respectively, in Studies 
WA22762 and NA25220 alongside historical data from the placebo, 4 and 8 mg/kg arms of the 
pooled 24-week IV studies, which are presented for comparison. 

Figure 13. ACR20 responses to week 24 (ITT population)

Source: Module 2.7.3, SCE, Figure 6, p 70

Over time, the ACR20 response profile is similar for the SC and IV route of administration. At 
each time point, response rates for 8 mg/kg IV (WA22762) and placebo SC q2w (NA25220) 
were higher on the SC pivotal studies than the historical pooled IV data. However, the response 
profile for 162 mg SC qw in Study WA22762 was comparable to 8 mg/kg IV, and when taking 
into account the different placebo rates for NA25220 vs. historical pooled IV, the response rates 
for 162 mg SC q2w over time were lower than SC qw and more comparable to 4 mg/kg IV.

The long term extension, open-label, portion of Study WA22762, had similar endpoints analyzed 
up to week 49 (data beyond week 49 are too sparse for meaningful assessment). The long term 
extension, open-label, portion of Study NA25220, had similar endpoints analyzed to the data cut-
off date.
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DAS28
The percentage of patients with DAS28 reduction, low disease activity, and remission at week 24
are summarized in for studies WA22762 and AN25220 vs. the historical pooled IV data at week
24 in the ITT population.

Table 100. Percentage of patients with DAS28 reduction, low disease activity, and 
remission at week 24 - Studies WA22762 and NA25220 vs. historical pooled IV week 24 
data (ITT Population)

Source: Module 2.7.3, SCE, Table 28, p 74

As seen with other efficacy assessments (e.g., ACR responses), the DAS28 parameters 
(reduction from baseline and percentage of patients with low disease activity and remission at 
week 24) were higher in WA22762 (for 8 mg/kg IV) and NA25220 (for placebo SC q2w) than in 
the historical pooled IV studies. DAS28 results for the SC q2w group were lower than for the qw 
group, but when adjusting for the difference in placebo SC q2w response rates in NA25220 vs. 
historical pooled IV, results with TCZ SC q2w fell between those seen with 4 to 8 mg/kg 
historical IV data.

Decreases from baseline in DAS28 were detectable as early as week 2 and increased over time at 
each week in all four treatment arms in the pivotal SC studies. Decreases were similar in the SC 
qw and IV arms of Study WA22762 and greater than those in the q2w arm of Study NA25220 at 
all timepoints. Compared with the historical IV data, and taking into account the different 

Reference ID: 3373949



Clinical Review
Miya Paterniti
BLA 125472
Tocilizumab (TCZ) subcutaneous (SC) in a pre-filled syringe (PFS)

218

placebo rates on NA25220 vs. historical pooled IV, the mean changes with SC q2w fell between
those from the 4 and 8 mg/kg historical IV groups.

Radiographic Scores
Radiographic scores were only evaluated in Study NA25220 and are discussed in Section 5.3.3.
Comparisons to historical IV data (Study WA17823) were limited, as the primary analysis was at 
week 52 and not week 24. Additionally the SC study (NA25220) used the van der Heijde 
modified total Sharp score (mTSS) and in historical IV comparator ( WA17823) it was the 
Genant modified total Sharp score, so direct comparison of the scores for NA25220 and 
WA17823 is not possible.

HAQ-DI
The response rate is shown in Figure 14for HAQ- week 24 for studies 

WA22762 and NA25220. 

Figure 14. HAQ-DI Decrease of 0.3 at week 24 - Studies WA22762 and NA25220 vs. 
historical pooled IV week 24 Data (ITT Population)

Source: Module 2.7.3, SCE, Figure 11, p 82
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In Study WA22762, the response rate for HAQ-DI decrease of 0.3 (above the
0.22) from baseline to week 24 was comparable between the SC qw and IV 8 mg/kg arms ; and 
slightly higher than reported for historical data from the pooled IV 8 mg/kg q4w population. 
However, in Study NA25220, taking into account the different placebo response rates, the
proportion of patients with a HAQ-DI decrease 0.3 for SC q2w was lower than that seen for IV 
4 mg/kg. Mean change from baseline for HAQ-DI is shown in Table 101 for both pivotal studies 
compare to historical IV controls at week 24.

Table 101. HAQ-DI Studies WA22762 and NA25220 vs. historical pooled IV week 24 data 
(ITT Population)

Source: Module 2.7.3, SCE, Table 34, p 84

Mean changes from baseline showed a similar pattern, except the placebo-adjusted mean change 
from baseline for the SC q2w group was similar to that for the 4 mg/kg IV historical group

SF-36
The SF-36 summary was split into mental and physical components. Mean change from baseline 
in SF-36 summary scores for both pivotal studies compare to historical controls at week 24 is 
shown in
Table 102.
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Table 102. Mean change from baseline in SF-36 summary scores at week 24 - Studies 
WA22762 and NA25220 vs. historical pooled IV week-24 data (ITT Population)

Source: Module 2.7.3, SCE, Table 35, p 85

In Study WA22762, the change from baseline in Mental Component Summary score was slightly 
higher in the IV arm than the qw SC arm (6.8 vs. 6.2) but SC qw (6.2) was similar to the SC q2w 
arm of Study NA25220 (6.1). The Physical Component Summary score change from baseline 
was higher in qw than q2w (9.3 vs. 7.2). Compared with historical IV control, rates for SC qw 
and q2w were higher than those for both 4 and 8 mg/kg IV for Mental Component Summary 
scores. However, for Physical Component Summary scores, only the SC qw arm was higher than 
historical 4 and 8 mg/kg IV; q2w was lower than both 4 and 8 mg/kg historical IV arms (using 
placebo-adjusted rates as well as unadjusted).

6.1.7 Subpopulations

Body Weight

Percentage of ACR Responders at week 24 by weight in studies WA22762 and NA25220 vs. 
Historical IV Controls in ITT Population is listed in 
Table 103.

Table 103. Percentage of ACR responders at week 24 by weight (Studies WA22762 and 
NA25220) vs. historical pooled IV controls (ITT Population)
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Source: Module 2.3.7, SCE, p 85, Table 36

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 on both arms 
decreasing with increasing body weight (
Table 103). 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 amount those who weighted at least 100kg compared to 
those who weighed between 60 and 100 kg. However, there was no evidence of any interaction 
between treatment and weight category (treatment*weight p=0.74).

When comparing with the historical IV control, taking into account the difference in placebo 
response rates, the ACR20 response for TCZ SC q2w was in between that of 4 and 8 mg/kg IV 
for the < 60 kg and 60 to < 100 kg weight categories, but closer to the 4 mg/kg rate in patients 
100 kg; and close to the rate seen in the historical IV placebo group (
Table 103). Though patient numbers were small in this body weight group, the data supports the 
sponsor’s proposal to initiate week

Age
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Percentage of ACR20 Responders at week 24 by age in studies WA22762 and NA25229 vs.
historical pooled IV controls in the ITT Population are listed in Table 104.

Table 104. Percentage of ACR20 responders at week 24 by age in Studies WA22762 and 
NA25229 vs. historical pooled IV controls (ITT Population)

Source: Module 2.3.7, SCE, p 86, Table 37

ACR20 responses were slightly lower in the older patients (65-75 years of age) compared to the 
youngest patients (<50 years of age) (Table 104). There were too few patients in the > 75 year 
old patient group to make meaningful conclusions. Responses were comparable across groups in 
the youngest patients (< 50 years of age), but were lower in the q2w group (Study NA25220) 
compared to the qw group (Study WA22762) in the older patients (50- 74 years of age).

Gender

Percentage of ACR20 Responders at week 24 by gender in studies WA22762 and NA25220 vs. 
historical pooled IV controls in the ITT Population are listed in Table 105.
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Table 105. Percentage of ACR20 responders at week 24 by gender in Studies WA22762 and 
NA25220 vs. historical pooled IV controls (ITT Population)

Source: Module 2.3.7, SCE, p 87, Table 38

ACR20 responses were comparable in male versus female patients in both studies. When 
comparing across TCZ arms/studies, ACR20 responses by gender were similar to those seen in 
the overall population, i.e., for both male and female patients, the q2w arm showed slightly lower 
responses than the qw arm and responses that were between 4 and 8 mg/kg IV when adjusted for 
placebo differences between Study NA25220 and IV historical data (Table 105).

Race

Percentage of ACR20 Responders at week 24 by race in studies WA22762 and NA25220 vs. 
historical pooled IV controls in the ITT Population are listed in Table 106.
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Table 106. Percentage of ACR20 responders at week 24 by race in Studies WA22762 and 
NA25220 vs. historical pooled IV controls (ITT Population)

Source: Module 2.3.7, SCE, Table 39, p 88

The majority of patients (>70%) in both pivotal studies were White. The ACR20 responses in 
White patients showed the same trends as seen in the overall population. The numbers of patients 
in the other race categories were small and ACR response rates showed no particular trend when 
compared across races, except for higher ACR20 responses in American Indian/Alaskan Native 
patients than in the other four race categories for Study WA22762 and historical IV data (only 4 
patients of this race were in Study NA25220) (Table 106).

Ethnicity
ACR20 responses were slightly higher in Hispanic patients than in non-Hispanic patients across 
all treatment arms of both studies. When comparing across TCZ arms/studies, ACR20 responses 
by ethnicity were similar to those seen in the overall population, i.e., slightly lower in the q2w 
arm for both Hispanic and non-Hispanic patients.

Geographic Region
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The sponsor noted lower ACR responses in patients from North American compared with the 
other three geographical regions. This was also noted by the Agency’s statistical reviewer, Dr. 
Hoberman. Dr. Hoberman’s logistic regression analysis showed that the overall response rate in 
North America was statistically significantly less than that in all other 3 regions. Dr. Hoberman’s 
analysis displays the percentage of responders in the ITT data set by geographical region for 
Study WA22762 (Table 107) and Study NA25220 (Table 108).

Table 107. ACR20 response at week 24 by region - Study WA22762 (ITT Population)

Source: Source: Biometrics review, Table 13, p 25, submitted into DARRTS on 9/9/13

Table 108. ACR 20 response by region - Study NA25220 (ITT population)

Source: Biometrics review, Table 14, p 26, submitted into DARRTS on 9/9/13 (Adapted from Trial NA25220 CSR, Table 18, p 89, Table 44, p 
127, and Table 45, p 128).
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For Study NA25220, the overall response rate was also substantially lower in North America 
than the other regions (odds ratio=.26 compared to Europe).

Per Dr. Hoberman, one possible explanation for this pattern in both trials emerges when the 
reasons for non-response are examined by region. There are three major reasons for non-
response: 1) “withdrawals” due to lack of consent, adverse events, lost to follow up, etc, 2) 
finishing the trial but not fulfilling the ACR20 criteria for response, and 3) switching to “escape” 
therapy. Of the non-responders in the placebo group (Study NA25220), 6% were in category 1, 
35% in category 2 and 59% in category 3. In the TCZ group, the respective percentages were 
16%, 44%, and 40%. Examination of tables indicating percentages of each type of non-response 
by region in trial 25220 indicates a tendency wherein North America has greater percentages of 
dropouts when summing the percentages of types 1 and 3. Thus, one reason for the lower 
response rates in North America may be different regional administrations of the trial regarding 
criteria for dropout.

The role of baseline means of ACR20 components in affecting response is also a consideration.
Table 109 displays the baseline means of the components by region (groups pooled). It is 
reasonable to test for the association between ACR20 response and each ACR20 component 
using the entire data set. When that is done, Tender Joint Count produces a p-value of 0.008.
Swollen Joint Count produces a p-value of 0.16. Responders tend to have lower TJC’s and SJC’s
at baseline. All other p-values are at or greater than p=0.50. Note the two bold entries in the table 
above. North America’s mean TJC and SJC are greater than all the other regions’. This suggests 
that the substantially lower overall response rate in North America could be due both to baseline 
characteristics and differential trial administration leading to greater numbers of dropouts than in
other regions.

Table 109. Baseline mean ACR components by region - Study NA25220

Source: Biometrics review, Table 15, p 27, submitted into DARRTS on 9/9/13

Prior Anti-TNF Therapy
ACR20/50/70 response rates were comparable for SC qw vs. IV 8 mg/kg (Study WA22762) and 
higher for the q2w dosing than placebo in the TNF-IR subgroup (
Figure 15) and the DMARD-IR subgroup (
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Figure 16).

Figure 15. ACR20/50/70 responses in prior TNF-inhibitor inadequate responders at week
24 in StudiesWA22762 and NA25220

Source: Module 2.3.7, SCE, Figure 12, p 91
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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 SCq2w to SC qw for patients weighting > 100 kg to gain therapeutic advantage 
is reasonable. 

Clinical data supported the starting dosing regimen of 162 mg SC q2w for patients weighting < 
100 kg, mainly based on four reasons. First, the efficacy response in terms of ACR20 were 
observed to be >60% for both SC qw and SC q2w regimens for patients weighting < 100 kg. 
Second, higher safety risk were observed across studies for SC qw than for SC q2w in terms of 
% of patients with any AE and grades 1 & 2 neutropenia. The exposure –safety model also 
predicted higher grades 3 & 4 neutropenia risk for qw regimen. Third, overview of AEs leading 
to dose modifications/ interruptions in studies WA22762 and NA25220 until week 24 or clinical 
cutoff in safety population showed that the incidence of such events was higher in the SC qw 
treatment than in the SC q2w treatment (27.3% vs. 13.5% at week 24 and 36.1% vs. 16.7% at 
clinical cutoff). Starting from SC q2w regimen may lend the opportunity to patients for tolerance 
development to TCZ regimen and has the advantage of less dose modifications/interruptions. 
Fourth, the approved IV dosing regimen also recommends starting from a low dose of 4 mg/kg 
q4w that can be escalated to 8 mg/kg q4w based on clinical response. 

In summary, the proposed dosing regimen for TCZ SC treatment seems reasonable.

6.1.9 Discussion of Persistence of Efficacy and/or Tolerance Effects

Figure 13 provides an overview of the ACR20 response over time, respectively, in Studies 
WA22762 and NA25220 alongside historical data from the placebo, 4 and 8 mg/kg arms of the 
pooled 24-week IV studies, which are presented for comparison. 

For the open-label extensions, ACR20/50/70 responses were maintained for those patients who 
provided data up to week 48/49 in all of the TCZ treatment arms across both studies, including 
patients who remained on SC qw or q2w throughout, and those who switched at week 24 from 
IV 8 mg/kg to SC qw in Study WA22762 and from SC q2w using the PFS to AI in Study 
NA25220 (
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Table 111).
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Table 111. Percentage of ACR20/50/70 responders by visit-Studies WA22762-LTE and 
NA25220-LTE vs. historical IV data

Source: Module 2.3.7, SCE, Table 43, p 99

6.1.10 Additional Efficacy Issues/Analyses

None.

7 Review of Safety

Safety Summary
The safety profile for TCZ SC was similar to TCZ IV. No new safety signals were identified. 

Adverse events (AEs) in the TCZ SC group were comparable to or lower than the TCZ IV group, 
including historical TCZ IV data, with the exception of injection site reactions. Notably, the 
infection rates during the 24-week double-blind and the open-label long term extension periods 
in both studies WA22762 and NA25220, was higher in the SC all-exposure population compared 
to the IV all-exposure population; however, this does not raise specific concern, as the rate of 
serious and opportunistic infections and deaths from infections do not support this and are higher 
in the IV all-exposure population compared to the SC all-exposure population.
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ISRs occurred at a higher rate in the SC qw arm compare to IV and similarly in the SC q2w 
compare to placebo. This is expected given the method of injection. The median duration of 
symptoms was short (3 days) and all ISRs were non-serious. None of the ISR AEs required 
treatment withdrawal, dose interruption or dose modification. There were no anaphylactic 
reactions and immunogenicity was low and similar to IV. The most common SOC in which 
SAEs were reported was Infections and Infestations. Rates of SAEs in the monotherapy study 
(MRA229JP) were similar to the other two studies. SAEs related to malignancy or 
hypersensitivity was rare and similarly distributed between SC and IV. 

There was an unexpected higher death rate in the TCZ SC q2w treatment arm compare to the 
TCZ SC qw arm. However, the confidence intervals are overlapping, which is expected given the
small number of deaths overall, and the death event-rates were similar in the SC and IV all-
exposure populations. A long-term cardiovascular safety study is currently underway for TCZ 
IV. Given the low and similar rates of myocardial infarction SAEs in the SC arms from both 
studies, at this time there is no greater concern for the SC formulation compared to IV.

Laboratory monitoring parameters were established for TCZ IV due to abnormalities in liver 
tests, platelets, neutrophils and cholesterol. There are no laboratory monitoring parameters for 
other biological RA products. Recent clinical and post-marketing data submitted by the sponsor
showed no correlation between abnormal laboratory parameters and clinically significant safety 
issues. Neutrophils, hepatic transaminases and platelets show changes after the first infusion and 
stay stable over time (based on 5-6 year long term extension studies). The SC development 
program, as submitted, showed that SC and IV TCZ laboratory profiles are similar.

The 4MSU was consistent with the original submission. The one exception was the increased 
rate of infection in the separate arms (TCZ SC qw, TCZ SC q2w, and TCZ IV) compared to the 
original submission. This did not raise specific concern, as the 95% CIs overlapped with the 
original submission infection rates and this increase was not seen in the all-exposure analysis. 

7.1 Methods

7.1.1 Studies/Clinical Trials Used to Evaluate Safety

The clinical review of safety is based primarily on data from the two pivotal studies: WA22762 
(non-inferiority between TCZ SC and TCZ IV) and NA25220 (TCZ SC Q2w vs. placebo).  The 
data reviewed comes from the 24-week controlled clinical trial periods as well as the open-label 
long-term extension periods for both studies (up to the cut-off of January 2012). SAEs that 
occurred after the clinical safety cut-off (January 16, 2012) are also included. The safety profile 
of TCZ IV in adult RA is well-characterized. As such, data from the original clinical 
development program for the intravenous route of administration, including ongoing long-term 
extension studies, are incorporated into this review for comparison with the new SC data.

Additional safety information on TCZ SC use from a phase 1b study (NP22623) along with 
supportive data from two studies of SC TCZ monotherapy in adult RA are also available: one 
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complete phase 1/2 study (MRA227JP) and one ongoing phase 3 study (MRA229JP). The phase 
1b study (NP22623) and phase 1 / 2 study (MRA227JP) were discussed in Section 5.3.7 and 
5.3.8, respectively. No new safety signals were identified. These studies will not be further 
discussed in this section. The supportive monotherapy phase 3 study (MRA229JP) was discussed 
in detail in Section 5.3.6 and is also mentioned briefly in this section. MRA229JP also includes 
an on-going open-label long term extension period; data was not submitted for this portion of the 
study.

All analyses were based on the safety population, unless otherwise specified.

7.1.2 Categorization of Adverse Events

The version of MedDRA differs amongst the SC and IV studies. For the week 24 analyses of IV 
TCZ data, MedDRA version 10.0 was used. For the week 24 analyses of SC TCZ data, MedDRA 
version 14.1 was used for Study WA22762 and MedDRA version 15.0 was used for Study 
NA25220. Safety laboratory analyses in the two studies were graded using the NCI CTCAE
grading system, version 3.0 (for both the IV and the SC studies). For the pooled TCZ IV all-
exposure population, Investigator terms for AEs were coded to preferred terms using MedDRA 
version 15.0. NCI CTC grades for AEs and laboratory abnormalities were assigned using NCI 
CTC version 3.0.

An adverse event was any untoward medical occurrence in a subject or clinical investigation
subject administered a pharmaceutical product and which did not necessarily have a causal 
relationship with this treatment. A priori, efficacy endpoints as specified in the protocol were not 
considered as adverse events except if, because of the course or severity or any other features of 
such events, the Investigator, according to his/her best medical judgment, considered these 
events as exceptional in this medical condition.

No causal relationship with the IP or with the clinical study procedure was implied by the use of
the term “adverse event.” The term “severe” was often used to describe the intensity (severity) of
a specific event (as in mild, moderate, or severe myocardial infarction); the event itself, however,
may have been of relatively minor medical significance (such as severe headache). This was not
the same as “serious,” which is based on the outcome or action criteria usually associated with
events that pose a threat to life or functioning. Seriousness (not severity) served as a guide for
defining regulatory reporting obligations. The term “life-threatening” in the definition of 
“serious” referred to an event in which the subject was at risk of death at the time of the event; it 
did not refer to an event which hypothetically might have caused death if it were more severe.
SAEs were defined using standard regulatory criteria (21CFR213.32 (a)). 

7.1.3 Pooling of Data Across Studies/Clinical Trials to Estimate and Compare Incidence

Safety data for this application includes pooled analyses from two pivotal phase 3 clinical trials 
with TCZ SC (WA22762 and NA25220) including their respective LTEs. The different 
treatment arms contributing to the pooled safety data base are described in Table 112 below.  
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Week 24 TCZ IV historical controls are added for comparison from the IV clinical development 
program, with updated pooled data from the LTEs of phase 3 clinical trials with TCZ IV in adult 
RA. The historical pooled TCZ IV all-exposure population is pooled from the studies shown in 
Table 113.

Table 112. Safety database for TCZ SC – Studies WA22762 and NA25220 

Source: Module 5.3.5.1, Trial WA22762-LTE, Table 5, p 61; Trial NA25220-LTE, Tables 7, 9, pp71-72
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respectively) (Table 124). These rates were higher than those observed in the week 24 analysis 
(SC: 11.73 events [95% CI: 8.12, 16.39]; IV: 14.91 events [95% CI: 10.79, 20.08]) but the 
confidence intervals widely overlap. The event-rate of SAEs in the SC all-exposure population 
was similar to the all-exposure IV historical control rate as displayed in Table 125.

For the long-term extension period, the rates were higher than those observed in the week 24
analysis. As seen in the week 24 analysis, the overall rates for SC and IV were comparable and 
the most frequently reported SAE was Infections and Infestations. Following the initiation of 
escape therapy (data not shown in tables), 7 patients (9.7%) in the prior TCZ arm and 4 patients 
(4.4%) in the prior placebo arm experienced a total of 7 and 5 SAEs, respectively. The SAE rate 
per 100 PY was 21.04 (95% CI: 8.46, 43.36) in the prior TCZ arm and 12.69 (95% CI: 4.12, 
29.61) in the prior placebo arm. The rate and type of SAEs reported with escape therapy were 
similar to those of the other arms included in the NA25220 LTE analysis. The only type of SAE 
observed in more than one patient was cellulitis, which was reported by 2 patients in the prior 
TCZ arm.  Details for the SAEs during the long-term extension open-label portion of the study 
can be found in Section 5.3.2, Table 38, for Study WA22762 and in Section 5.3.4, Table 65, for 
Study NA25220.
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Study WA22762-LTE

TCZ SC and Placebo arms
The incidence of SAEs was comparable in the two groups; 7.9% (50/631patients) in the SC arm 
and 7.4% (47/631 patients) in the IV arm. The most frequently reported SAEs in both treatment 
arms were Infections and Infestations (SC: 16/631 [2.5%] vs. IV: 11/631 [1.7%]). All other SAE 
types were reported in <1% of patients in both the SC and IV arms. The incidence of Grade 4 
SAEs was low in both arms (11/631 [1.7%] vs. 5/631 [0.8%], respectively). Grade 5 SAEs were 
rare and the incidence did not differ remarkably between the two treatment arms.

Switch arms
Among IV patients who switched to SC at week 25, the rate of SAEs during the open-label 
period after switching to SC was 20.56 events [95% CI: 10.62, 35.91] events per 100 PY. This 
rate is numerically higher than that observed in patients who received SC TCZ during the initial 
24 weeks (11.73 events per 100 PY [95% CI: 8.12, 16.39], but the confidence intervals overlap.

Study NA25220-LTE

No SAEs were reported among the patients who switched from placebo to TCZ PFS or TCZ AI.

TCZ PFS Arm
Across both the double-blind and open-label periods, 23 (5.3%) patients experienced 29 SAEs 
during treatment with TCZ PFS, for an SAE rate of 13.06 (95% CI: 8.74, 18.75) per 100 PY.
This rate is consistent with the SAE rate of the placebo arm during the 24-week double-blind 
treatment period (14.67 events [95% CI: 7.58, 25.62] per 100 PY).

TCZ PFS-to-TCZ AI Switch Arms
Four (2.4%) patients experienced 6 SAEs (all single types of event) after switching from TCZ 
PFS to TCZ AI for a rate of 16.13 (95% CI: 5.92, 35.11) per 100 PY. The SAEs reported 
following the switch from TCZ PFS to TCZ AI were consistent with the events observed during 
the double-blind period.

Escape Patients
Following the initiation of escape therapy, 7 patients (9.7%) in the prior TCZ arm and 4 patients 
(4.4%) in the prior placebo arm experienced a total of 7 and 5 SAEs, respectively. The SAE rate 
per 100 PY was 21.04 (95% CI: 8.46, 43.36) in the prior TCZ arm and 12.69 (95% CI: 4.12, 
29.61) in the prior placebo arm. The rate and type of SAEs reported with escape therapy were 
similar to those of the other arms included in the NA25220 LTE analysis. The only type of SAE 
observed in more than one patient was cellulitis, which was reported by 2 patients in the prior 
TCZ arm.
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7.3.4 Significant Adverse Events

Adverse events of interest identified in the adult RA population included infections (including 
serious and opportunistic infections, and tuberculosis), malignancies, anaphylaxis, 
hypersensitivity, injection site reactions, hepatic SAEs, stroke SAEs, myocardial infarction 
SAEs, bleeding SAEs, gastrointestinal perforations, and serious potential demyelinating 
disorders. These AEs and the findings are summarized in this section.

Infection AEs

This section includes serious and opportunistic infections, along with pulmonary tuberculosis.
Consistent with the mechanism of action of tocilizumab as an immunosuppressant, infections 
were the most common AEs.

Week 24

An overview of infections for studies WA22762 and NA25220 is given in Table 130.

Table 130. Overview of infections at week 24 in Studies WA22762 and NA25220 (Safety 
population)

Source: Module 2.7.3, SCS, Table 33, p 92

The rates of infections and serious infections per 100 PY were comparable between the TCZ SC 
qw and IV arms and the TCZ SC q2w and placebo arms. The most common types of infections 
were upper respiratory tract infections, nasopharyngitis, and urinary tract infections for all 
treatment arms. One death due to sepsis was reported in the IV arm and 3 deaths in the SC q2w 
arm (2 events of sepsis and 1 of lower respiratory tract infection (see Section 7.3.1)).
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In Study WA22762, of a total of 19 serious infections occurred, pneumonia was observed in 2 
patients in each of the arms, and bacterial arthritis was observed in 2 patients in the IV arm. All 
other infection SAEs were single occurrences. In Study NA25220, 9 patients in the TCZ arm 
(2.1%) and 4 patients in the placebo arm (1.8%) experienced at least one serious infection. Sepsis 
and lower respiratory tract infection were observed in 2 patients in the TCZ arm, and pneumonia 
was observed in 2 patients in the placebo arm. One SAE of pulmonary tuberculosis was reported 
in the TCZ SC q2w arm. For both studies, none of the serious infections were associated with 
Grade 3 or 4 neutropenia. A similar number of patients withdrew because of an infection in the 
SC qw arm compared to the IV arm as well as in the SC q2w arm compared to the placebo arm. 

There were two cases of opportunistic infections Study WA22762: an event of Grade 2 
oropharyngeal candidiasis was reported in the SC qw arm and an event of lepromatous leprosy of 
Grade 2 severity was reported in the IV arm. Neither event was serious. In Study NA25220, 
there was 1 case of a serious opportunistic infection of Grade 2 coccidioidomycosis reported on 
Day 3 in the placebo arm. No opportunistic infections were observed in the SC TCZ arm.

The incidence of infection AEs in the supportive monotherapy Study MRA229JP was consistent 
between the SC TCZ and IV TCZ arms at 24 weeks.

Long-term Extension

An overview of the infections in studies WA22762 and NA25220 to the clinical cutoff is given 
below in Table 131.
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Table 131. Overview of infection in Studies WA22762 and NA25220 until clinical cut-off 
(Safety Population)

Source: Module 2.7.3, SCS, Table 34, p 92

Consistent with the 24 week double-blind treatment period, the overall rates of infections and 
serious infections were similar between SC and IV treatment arms. In SC q2w treatment arm, the 
infection rate per 100 PY was numerically lower than the SC qw treatment arm, with non-
overlapping confidence intervals. One additional opportunistic infection AE was reported during 
the LTE portion of Study WA22762: oropharyngeal candidiasis in the IV-SC arm. This event 
was an SAE. There were no additional cases of tuberculosis at the time of clinical cutoff. 

IV- SC Switch arms
Among IV patients who switched to SC at week 25, the rate of infections during the open-label 
period after switching to SC was comparable with the rate observed in the other treatment groups
(SC, IV, and SC-IV switch).

The rate of serious infections during the LTE period after switching from IV to SC was 6.85
[95% CI: 1.87, 17.55] events per 100 PY. This rate is numerically higher than the rate observed 
in patients who remained on IV throughout (IV: 2.99 [95% CI: 1.55, 5.23]); however, the 95% 
CIs in the SC arm are wide and overlap with those of the IV arm. The observed rate of serious 
infection in the IV-to-SC switch arm was due to 4 serious infections in 3/186 patients (1.6%): 
pneumonia, infectious pleural effusion, laryngitis, and muscle abscess.
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Escape arm
The rate of infections following escape therapy was similar in the prior TCZ arm (108.23 [95% 
CI: 75.80, 149.84] per 100 PY) and the prior placebo arm (114.2 [95% CI: 83.30, 152.81] per 
100 PY). The rate of serious infections following escape therapy was 9.02 (95% CI: 1.86,
26.36) per 100 PY in the prior TCZ arm and 7.61 (95% CI: 1.57, 22.25) per 100 PY in the prior 
placebo arm. Three patients each in the prior TCZ arm (4.2%) and prior placebo arm (3.3%) 
experienced serious infections. One event of new onset pulmonary tuberculosis (an SAE) 
occurred in a patient (#36051) who was on TCZ escape treatment, and led to discontinuation of 
treatment.

Historical IV control comparison

The infection rates for the TCZ SC and TCZ IV all-exposure populations are given below in 
Table 132.

Table 132. Overview of infections in pooled TCZ SC and TCZ IV all-exposure populations

Source: SCS, Table 35, p 93

The rate of infections per 100 PY was higher in the SC TCZ all-exposure population than in the 
IV TCZ all-exposure population (114.44, [95% CI: 107.53, 121.67] vs. 92.73 [95% CI: 91.25, 
94.22], Table 132). The rates of serious infections, opportunistic infections, or fatal infections 
were similar for the SC and IV all-exposure populations.

Reviewer comments: Overall, the infection rates during the 24-week double-blind and the open-
label long term extension periods in both studies WA22762 and NA25220 are not concerning 
and are consistent with the known safety profile of TCZ IV. One exception is that the rate of 
infection is higher in the SC all-exposure population compared to the IV all-exposure 
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population. This does not raise specific concern, as the rate of serious and opportunistic 
infections and deaths from infections do not support this and are higher in the IV all-exposure 
population compared to the SC all-exposure population. 

Malignancies
Although malignancy cannot be fully assessed within a short observational Period (~ 2 years), 
there was no evidence for an increase in the rate of malignancies over time, and review of the 
events did not identify any clear pattern of event types.

Week 24

The rate of malignancy for Studies WA22762 and NA25220 at week 24 is listed below in Table 
133.

Table 133. Overview of malignancies at week 24 in Studies WA22762 and NA25220 (Safety 
Population)

Source: Module 2.7.3, SCS, Table 37, p 102

The rate of malignancy AEs and SAEs were higher in the SC qw arm compare to the IV arm, but 
the confidence intervals were wide and overlapping. Of the 6 reported patients with malignancies 
(4 in the SC qw arm and 2 in the IV arm) 3 events in the SC arm (two cases of ductal breast 
carcinoma and one case of malignant brain neoplasm) and 1 event in the IV arm (squamous cell 
carcinoma) were SAEs. Two events of malignancy (basal cell carcinoma), one in each of the
study arms, were considered non-serious. The rates of malignancy between SC qw and SC q2w 
arms were similar. Three malignancies occurred in the SC q2w arm (basal cell carcinoma, 
adenocarcinoma pancreas (SAE), and renal cancer (SAE)) and none in the placebo arm. No 
malignancies were reported in the supportive monotherapy studies MRA229JP.

Long-term extension
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The rates of malignancy for Studies WA22762 and NA25220 until the clinical safety cut-off are 
given below in Table 134.

Table 134. Overview of malignancies in Studies WA22762 and NA25220 until clinical cut-
off (Safety Population)

Source: Module 2.7.3, SCS, Table 38, p 103

There were 6 patients (4 were counted in the week 24 analysis) with malignancies in the SC qw 
arm and 3 patients (2 were also counted in the week 24 analysis) in the IV arm of the open-label 
extension of Study WA22762. The rate of malignancy per 100 PY in the LTE were consistent 
with the week 24 rates and continued to be numerically higher in the SC qw arm (1.32 [95% CI: 
0.48, 2.88]) compared to the IV arm (0.75 [95% CI: 0.15, 2.19]) events in the IV arm. The 
confidence intervals were overlapping.

In the SC qw arm, 4 of 6 malignancies were reported as an SAE (cervix carcinoma, brain 
neoplasm malignant, and two events of breast cancer) and two were non-serious (squamous cell 
carcinoma, basal cell carcinoma [BCC]). Three of the events led to treatment discontinuation 
(brain neoplasm malignant and two events of breast cancer). In the IV arm, one of three 
malignancies was reported as an SAE (squamous cell carcinoma); the remaining malignancies 
were two events of non-serious basal cell carcinoma in the same patient. None of the malignancy 
AEs in the IV arm led to treatment discontinuation.

IV-SC Switch
One malignancy was reported in the IV-to-SC arm in Study WA22762 after the switch to SC 
therapy. The event was reported as an SAE. Based on this event, the rate of malignancy was
1.71 [95% CI: 0.04, 9.55] events per 100 PY. The rate is considered to be comparable with the 
rate in the IV arm (0.75 (0.15, 2.19) given the overlapping 95% CIs and the very low number of 
events.
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Escape
One event of malignancy (leiomyosarcoma, reported on Study Day 289) was reported in Study 
NA25220 in a patient who received escape therapy.

Rates for malignancy for both studies WA22762 and NA25220 can be found in Table 41.

Historical IV control comparison
The pooled analyses showed a similar rate of malignancy AEs and SAEs in the SC TCZ and the 
IV TCZ all-exposure populations, as seen in Table 135.

Table 135. Overview of malignancies in pooled TCZ SC and TCZ IV all-exposure 
populations

Source: Module 2.7.3, SCS, Table 39, p 104

Anaphylaxis
In the pivotal clinical studies with SC TCZ, anaphylactic reaction events were identified 
according to the Anaphylactic Reaction SMQ Narrow and the Roche standard AEGT basket 
based on the 2006 Sampson’s Criteria. No events of anaphylaxis were reported for the TCZ SC 
arms in either Study WA22762, NA25220 or the supportive Study MRA229JP.

Week 24
One case of anaphylaxis was reported in Study MRA229JP in the TCZ IV group. 

Long-term extension
There were two cases of anaphylaxis reported in the open-label TCZ IV arm of Study WA22762, 
but both occurred more than 24 hours after an infusion and were therefore not consistent with 
Sampson criteria for anaphylaxis. Details for all of the anaphylaxis events are given in their 
respective study discussions, under Section 5.3.

Historical IV control comparison

Reference ID: 3373949



Clinical Review
Miya Paterniti
BLA 125472
Tocilizumab (TCZ) subcutaneous (SC) in a pre-filled syringe (PFS)

258

In the TCZ SC all-exposure population there were no anaphylactic events. In the TCZ IV all-
exposure population, 8 anaphylaxis events were identified, results in a rate of 0.05 events per 100 
PY (95% CI: 0.02, 0.10).

Hypersensitivity
Hypersensitivity reactions were retrieved as events that occurred during or within 24 hours of an 
infusion or injection (excluding ISRs) and that were not deemed unrelated to treatment. A 
conservative approach was taken to identify potential hypersensitivity reactions, and this 
retrieval included all AEs, regardless of whether they were consistent with hypersensitivity.

Week 24

Rates of hypersensitivity for both studies at week 24 are given in Table 136.
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Table 136. Overview of hypersensitivity reactions at week 24 in TCZ SC Studies WA22762 
and NA25220 (Safety Population)

Source: Module 2.7.3, SCS, Table 41, p 111

In Study WA22762, the rates of all hypersensitivity events and hypersensitivity events leading to 
withdrawal (termed clinically significant hypersensitivity reactions on Table 136) were lower in 
the SC qw arm than in the IV arm. In Study NA25220, the rate of all hypersensitivity events in 
the SC TCZ q2w arm was similar to that in the placebo arm. The rates of hypersensitivity AEs, 
SAEs, and AEs leading to withdrawal were higher in patients receiving qw doses of SC TCZ 
(Study WA22762) than in patients receiving q2w doses (Study NA25220). 
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The safety data in Study MRA229JP were not analyzed using the same search criteria for AEs 
potentially associated with hypersensitivity, and therefore no comparison can be made to data 
from the pivotal studies.

In Study MRA229JP, post-injection systemic reactions were defined by the sponsor as events 
that met the following criteria:
1. Occurred within 24 hours of a SC injection
2. The investigator indicated on the case report form that the event did not occur at the injection 
site.

These events occurred with an incidence of 3.5% (6/173 patients) and 6.9% (12/173 patients), in 
the SC q2w and the IV arms, respectively. Apart from the event of anaphylactic reaction in one 
subject in the IV group (see Section 5.3.6), all of the events were mild in intensity

Long-term extension
Including all data from studies WA22762 and NA25220 up to the clinical cutoff, the rates of 
hypersensitivity events were lower compared to week 24 data. The general comparisons were 
similar as the week 24 analysis.

Historical IV control comparison
The rates of all hypersensitivity reactions and clinically significant hypersensitivity reactions 
appear to be higher in the SC TCZ all-exposure population (15.77 (95% CI: 13.28, 18.60), 1.12 
(95% CI: 0.54, 2.06), respectively) than in the IV TCZ all-exposure population (10.40 (95% CI: 
9.91, 10.91), 0.38 (95% CI: 0.29, 0.48), respectively), although 95% CI overlap. Only a small 
number of subjects in the TCZ SC population experienced serious hypersensitivity reactions (n = 
4) and serious clinically significant hypersensitivity reactions (n = 1).  The 95% CI for the rates 
were too wide to permit meaningful comparison with the IV TCZ all-exposure population.

Injection Site Reactions (ISRs)
The ISR events were identified by preferred terms under the 'Injection Site Reactions' HLT or 
which had a 'Yes' response on the eCRF page to the question 'Did the event occur at injection 
site?’ Events reported were not limited to those that occurred within 24 hours after injection and 
were captured at any time following study drug administration.

Week 24

Week 24 results for ISRS for both studies WA22762 and NA25220 are summarized in Table 
137.
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Table 137. Overview of injection site reactions at week 24 in Studies WA22762 and 
NA25220 (Safety Population)

Source: Module 2.7.3, SCS, Table 45, p 121

In Study WA22762 (qw dosing), AEs occurring at the site of an SC injection occurred in a 
greater proportion of patients receiving SC injections of TCZ (SC: 64 of 631 patients [10.1%]) 
compared with patients receiving placebo (IV: 15 of 631 patients [2.4%]) that experienced 168 
and 94 ISRs, respectively. The 100 PY rate of ISRs was 57.97 for SC TCZ and 32.59 for IV TCZ 
at week 24. In Study NA25220 (q2w dosing), AEs occurring at the site of an SC injection 
occurred in a greater proportion of patients receiving SC injections of TCZ (7.1%) compared 
with patients receiving placebo (4.1%). The 100 PY rate of ISRs was 31.20 for SC TCZ and
12.22 for placebo at week 24. The most commonly reported ISRs in the SC arm were erythema, 
pain, and pruritus for SC qw (Study WA22762) and erythema, pain, and hematoma for SC q2w 
(Study NA25220). 

In Study WA22762, for both the SC qw arm receiving SC injections of TCZ and the IV arm 
receiving SC qw injections of placebo, the median time to onset of an ISR was 1.0 day (range: 1 

9 days SC arm vs. 1 3 days IV arm). The median duration of ISR symptoms was 3.0 days in
both arms, although the range of the duration in the SC qw arm was greater than in the IV arm 
(range: 1 to 136 days SC arm vs. 1 to 50 days IV arm). In the SC qw arm, of the 64 patients that 
experienced an ISR, the majority only had an ISR comprised a single symptom (SC: 149/168
[88.7%] with only one symptom vs. 19/168 [11.3%] with more than one symptom). 

Almost a half of the ISRs occurred within 24 hours after the SC injection for both SC qw and 
q2w arms.  All ISRs reported occurred at the most recent injection site; none occurred at a 
previous injection site when subsequent injections were given.
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All ISRs were non-serious Grade 1 or 2 events, and none of the AEs of ISRs required treatment 
withdrawal, dose interruption or dose modification.

Injection site reactions occurred at the site of subcutaneous administration of the active drug in 
the SC TCZ group with an incidence of 12.1% (21/173 patients) and at the site of subcutaneous 
administration of the placebo in the IV TCZ group with an incidence of 5.2% (9/173 patients). In 
both groups, these reactions were all mild.

Long-term extension
The percentage of subjects and rate per 100 PY of ISRs was similar through the clinical cut-off 
in the SC arms of both studies (WA22762 and NA25220). Similar to the week 24 analysis, all 
ISRs were Grade 1 or Grade 2. None were severe or serious, and none of the patients were 
withdrawn from study treatment for an ISR. Details of the IV-SC Switch (Study WA22762) and 
escape (Study NA25220) arms are given below, as these may be clinically relevant given the 
real-world scenario of switching patients from IV to SC and increasing patients with an 
inadequate clinical response to a higher dose frequency.

IV-SC Switch arm
The incidence of ISR AEs in the IV-SC arm during the open-label period after switching
to SC was 8/186 (4.3%) patients. All ISR AEs were non-serious Grade 1 events and none led to 
withdrawal from treatment or required the dose to be held or modified. The overall rate of ISRs 
in the IV-SC switch arm was 248.41 [95% CI: 209.62, 292.29] events per 100 PY. The very high 
rate in the IV-SC arm compared with the SC arm (51.30 [95% CI: 44.92,58.33]) can be 
explained by the multiple ISR episodes in patients #42003, 42004, 43601, and 53001, who 
reported at least one ISR symptom after almost every SC injection. All four of these patients also 
experienced at least one ISR AE following SC injection of placebo during the double-blind 
period.

Escape Patients
Among the patients who received escape therapy, the rate and incidence of ISRs was higher in 
the prior TCZ arm as compared to the prior placebo arm. However, the incidence of ISRs in the 
prior TCZ arm was consistent with the incidence of ISRs reported in the TCZ PFS arm. Seven 
patients (9.7%) in the prior TCZ arm and three patients (3.3%) in the prior placebo arm 
experienced 15 and 7 events, respectively. The rate of ISRs was 45.10 (95% CI: 25.24, 74.38) 
per 100 PY in the prior TCZ arm and 17.77 (95% CI: 7.14, 36.60) per 100 PY in the prior 
placebo arm. The most commonly reported ISRs reported in the escape patients included 
injection site erythema (six patients; 8.3% in the prior TCZ arm and two patients; 2.2% in the 
prior placebo arm) and injection site pruritus (four patients; 5.6% in the prior TCZ arm and one 
patient; 1.1% in the prior placebo arm).

Historical IV control comparison
In the pooled SC all-exposure population, there were reports of 577 ISR events among 126/1465 
(8.6%) patients. The overall rate of these events was 63.56 per 100 PY, with the majority of 
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events occurring within the 0-6 month, and 7-12 month periods. The highest rates of events were 
injection site erythema (36.47 per 100 PY), injection site pain (10.74 per 100 PY), and injection 
site pruritus (7.38 per 100 PY). The overall, incidence of injection site urticaria was low ( 1 per 
100 PY). ISRs were not assessed as AESI for the IV TCZ all-exposure population, since 
numbers of these events were low in the IV studies.

Reviewer comment: ISRs occurred at a higher rate in the SC qw arm compare to IV and SC q2w 
compare to placebo. This is expected given the method of injection. The median duration of 
symptoms was short (3 days) and all ISRs were non-serious and none of the AEs of ISRs required 
treatment withdrawal, dose interruption or dose modification.

Hepatic SAEs

Week 24
No serious hepatic AEs were reported for the TCZ SC arms in studies WA22762 and NA25220, 
and the supportive monotherapy Study MRA229JP at week 24. The 100 PY rate of serious 
hepatic AEs for TCZ IV was 0.35 (95% CI: 0.01, 1.93) in Study WA22762.

Long term extension
No serious hepatic AEs were reported for the TCZ SC arms in both studies WA22762 and 
NA25220 at the clinical cut-off. The 100 PY rate of serious hepatic AEs for TCZ IV was 0.25 
(95% CI: 0.01, 1.39).

Historical IV control comparison
In the SC TCZ all-exposure population, there were no serious hepatic AE reported. In the IV 
TCZ all-exposure population, the overall rate of serious hepatic events was 0.04 (95% CI: 0.02, 
0.09) events per 100 PY.

Stroke SAEs

Week 24
No events occurred at week 24 in either Study WA22762 or NA25220 in the TCZ SC arms, or 
the supportive monotherapy Study MRA229JP. There were 4 patients in the IV arm with an SAE 
of stroke. This translated in a 100 PY rate of stroke SAEs in Study WA22762 of 1.39 (95% CI: 
0.38, 3.55) for TCZ IV at week 24.

Long term extension
For Study WA22762, at the time of clinical cut-off, 3 patients in the SC qw group and 4 patients 
in the IV group (included in the week 24 analysis) experienced a stroke SAE. No events were 
reported in the IV-SC or SC-IV switch groups. This resulted in comparable rates of stroke SAEs 
between the SC qw and IV arms at the time of clinical cut-off. For Study NA25220, one stroke 
SAE occurred in the TCZ SC q2w arm by the clinical cut-off. No events were reported in the 
escape patients.
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Historical IV control comparison
Overall the rate of stroke SAEs were comparable in the SC TCZ all-exposure population and IV 
TCZ all-exposure population; the rates were 0.45 (95% CI: 0.12, 1.15) events (3 patients 
experienced 4 SAEs) and 0.32 (95% CI: 0.24, 0.42) events per 100 PY, respectively. 

Myocardial SAEs

Week 24
In Study WA22762, a single SAE was reported in the SC qw arm, for a 100 PY rate of 
0.35 (95% CI: 0.01, 1.92) for TCZ SC. No events were reported in the TCZ IV arm. In Study 
NA25220, a single event was reported in a patient on day 96 (~week 13) in the placebo arm, 11 
days after escaping and receiving TCZ SC PFS. This resulted in a 100 PY rate of myocardial 
SAE in Study NA25220 (q2w dosing) of 2.54 (95% CI: 0.06, 14.14) at week 24. No events were 
reported in Study MRA229JP.

Long term extension
In Study WA22762, no additional events occurred in either arm of the study to the clinical cut-
off. For Study NA25220, one event was reported in the TCZ SC PFS arm. The overall rate for 
Study NA25220 for the SC q2w arm decreased to 0.45 (95% CI: 0.01, 2.51) at the time of 
clinical cutoff.

Historical IV control comparison
In the pooled SC TCZ all-exposure population, 3 patients experienced serious myocardial 
infarction with a rate of 0.34 events per 100 PY (95% CI: 0.07, 0.98). In the IV TCZ all-
exposure population, 43 patients experienced a total of 44 serious MI events, giving an overall 
rate of 0.27 (95% CI: 0.20, 0.36) events per 100 PY. The 95% CI were overlapping for the 
groups.

Reviewer comment: A long-term cardiovascular safety study is currently underway for TCZ IV. 
Given the low and similar rates of myocardial infarction SAEs in the SC arms from both studies, 
at this time there is no greater concern for the SC formulation compared to the IV formulation.

Bleeding SAEs
Bleeding disorders were identified by the preferred terms contained in the Hemorrhage SMQ 
Wide excluding laboratory terms. No reported serious bleeding events were associated with 
Grade 3 or 4 thrombocytopenia.

Week 24
In Study WA22762, the 100 PY rates of serious bleeding events in Study WA22762 were lower 
for SC versus IV at week 24. There were 5 patients with an SAE of bleeding reported, 1 in the 
SC arm and 4 in the IV arm, which resulted in one discontinuation from study treatment. The 
rate of serious bleeding events per 100 PY of exposure was 0.35 (95% CI: 0.01, 1.92) in the SC
arm and 1.39 (95% CI: 0.38, 3.55) in the IV arm.
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In Study NA25220, 1 serious bleeding event was reported in the SC q2w arm, giving a 100 PY 
rate of 0.55 (95% CI: 0.01, 3.05) at week 24. No events were reported in the placebo arm.
In Study MRA229JP, three serious bleeding AEs occurred in the SC TCZ group, whereas no 
serious bleeding events were reported in the IV TCZ group

Long term extension
Similar to the week 24 analysis, the 100 PY rates of serious bleeding events in Study WA22762 
were lower for SC qw (0.88 (95% CI: 0.24, 2.25)) versus IV (1.00 (95% CI: 0.27, 2.55)) at the 
clinical cut-off. No additional events occurred in Study NA25220 in the long-term extension to 
the clinical cut-off resulting in a decreased 100 PY rate of 0.45 (95% CI: 0.01, 2.51). The rate of 
serious bleeding events were similar between Studies WA22762 (qw dosing) and NA25220 (q2w 
dosing) at the clinical cutoff

Historical IV control comparison
The overall rate of serious bleeding events was similar between SC TCZ all-exposure and IV 
TCZ all-exposure populations, with 0.55 (95% CI: 0.18, 1.29) events and 0.42 (95% CI: 0.33, 
0.53) events per 100 PY, respectively

Demyelinating disorders
There were no serious potential demyelinating disorders reported for studies WA22762, 
NA25220, and MRA229JP. This is in comparison to three serious demyelinating events in the 
TCZ IV all-exposure population.

Gastrointestinal perforations
Gastrointestinal (GI) perforations were a rare event. There were no reports of serious GI 
perforations reported for either Study WA22762 or NA25220. In Study MRA229JP, there was 1 
patient in the IV group who experienced a serious GI perforation. The overall rate of GI 
perforations in the TCZ IV all-exposure population was 0.32 (95% CI: 0.24, 0.42).

7.3.5 Submission Specific Primary Safety Concerns

Submission specific primary safety concerns were covered in Section 7.3.4 Significant Adverse 
Events. 

7.4 Supportive Safety Results

7.4.1 Common Adverse Events

Up to the time of clinical cut off, the types and overall pattern of AEs occurring after TCZ SC 
treatment were similar to those for TCZ IV treatment (with the exception of ISRs), with no new 
safety signals identified.
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Table 140. Overview of all AEs in Studies WA22762 and NA25220 until clinical cut-off 
(Safety Population)

Source: Module 2.7.3, SCS, Table 12, p 47

Overall, the safety profile of SC TCZ did not change with long-term exposure. The types of AEs 
by preferred term were similar to those previously reported during the 24 week blinded period, 
although the frequency of events in both arms was slightly higher than at 24 weeks due to the 
longer treatment period. The rate of all AEs declined over time in all treatment groups, leading to 
lower overall rates per 100 PY.

Historical controls
When comparing the TCZ SC studies with the historical IV studies, at week 24 the historical 
comparative 8mg/kg TCZ IV group had a lower AE rate (462.37 (95% CI: 447.15, 477.99) 
compare to the 8mg/kg TCZ IV group in TCZ SC Study WA22762 (588.44 (95% CI: 560.77, 
617.12)). Conversely, the historical placebo group had a higher AE rate (377.34 (95% CI: 
360.62, 394.63), compare to the placebo group in TCZ SC Study NA25220 (354.96 (95% CI: 
306.82, 388.71)). This difference did not permit a meaningful comparison between the TCZ SC 
and the TCZ historical IV controls.

7.4.2 Laboratory Findings

Background
The information reviewed in this section is from the summary of clinical safety as well as a 
response to an information request (dated June 10, 2013) for justification for the laboratory 
parameter monitoring changes proposed in Section 5.3 of the label. The sponsor proposes to 
change neutrophil, platelet and liver function test monitoring from every 4 to 8 weeks, as 
currently labeled, to every 4 to 8 weeks after start of therapy and every 3 months thereafter. 
Intravenous data is discussed to establish comparative laboratory changes for the SC 
formulation. The safety data for TCZ IV is from BLA 125276, DMARD inadequate responders 
(IR) supplement submitted December 12, 2011, and the LTE safety update report submitted 
December 21, 2012. The safety data for the TCZ SC is from the summary of clinical safety as 
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well as the four month safety update, with a data cut-off of October 12, 2012 for Study 
WA22762 and October 29, 2012 for Study NA25220.

Summary
Laboratory monitoring parameters were established for TCZ IV due to abnormalities in liver 
tests, platelets, neutrophils and cholesterol. There are no laboratory monitoring parameters for 
other biological RA products. Recent clinical and post-marketing data submitted by the sponsor, 
the majority of which came from ex-US data where monitoring was less frequent (4-8 weeks
after initiation of TCZ, then every 3 months compared to the US, where monitoring occurred 
every 4-8 weeks), showed no correlation between abnormal laboratory parameters and clinically 
significant safety issues. Neutrophils, hepatic transaminases and platelets show changes after the 
first infusion and stay stable over time (based on 5-6 year long term extension studies). The SC 
development program, as submitted, showed that SC and IV TCZ laboratory profiles are similar.

Neutrophils
TCZ IV
Neutrophil levels were monitored at baseline, then every 2 weeks up to week 8, and then every 4 
weeks thereafter until the cut-off date. In all three patient populations (DMARD inadequate 
responders (IR), MTX naïve, TNF IR), mean and median neutrophil counts decreased within the 
normal range after the first TCZ infusion and remained at the lower level for the remainder of the 
treatment period. Among patients treated with TCZ, the percentage with normal neutrophil 
counts decreased at week 2 to approximately 85% to 90% and fluctuated for the remainder of the 
24- or 52-week treatment period between approximately 80% and 95%.

Long-term extension studies up to 288 weeks (about 5.5 years) monitored neutrophil levels every 
4 weeks up to week 12, and then every 12 weeks thereafter. Mean neutrophil counts over time 
remained within the standard reference range.

TCZ SC
A dose dependent decrease was seen in neutrophil counts, with the most notable change being 
observed within the first 4 weeks of treatment. Mean values remained within the normal range 
during the entire treatment period. Mean neutrophil counts decreased by approximately 2.0 x 
109/L after the initiation of SC TCZ and remained at this level throughout the studies. Most 
Grade 3 or 4 decreases in neutrophil counts in patients treated with TCZ SC were single 
occurrences, and withdrawals due to abnormal neutrophil counts were rare (<1% of patients). 
Similar to IV, there was no association of Grade 3 or 4 reductions in neutrophil counts with 
serious infection in both TCZ SC regimens.

Liver enzymes
TCZ IV
For the 24-week period, liver transaminases were measured at baseline, every 2 weeks until week
16, and then every 4 weeks until the cut-off date. In all populations (DMARD IR, MTX naïve, 
TNF IR), most shifts in transaminase levels were from normal at baseline to a value that was > 
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groups) shifted from normal to > 
5x ULN. No serious hepatic events were reported in the placebo-controlled clinical studies.

In the long- term extension studies hepatic transaminases were monitored every 12 weeks until 
the cut-off date. Mean values for AST increased by approximately 8 U/L and mean values for 
ALT increased by approximately 18 U/L at 2 weeks following the first infusion of TCZ. Mean 
values for both parameters then remained stable and within the reference range throughout. 
Shifts in ALT or AST from normal values at baseline to > ULN at some point during the studies 
were observed in 70.6% (2712/3839) and 59.4% (2357/3965) of patients, respectively. In the 
majority of these patients, the worst post- oportion 
of patients that experienced a worsening of ALT or AST levels from normal at baseline to a 
value > 5 × ULN was 2.9% and 0.9%, respectively. 

There was no trend for an increased risk of transaminase level increases over time. The 
proportion of patients with elevations in ALT or AST to values >3 × ULN was also analyzed by 
6 month periods. For both ALT and AST, the proportion of patients with such a shift was highest 
during the first 6 months, with noticeable decline during 6-12 month and subsequent time 
periods. In most patients, the elevations were single occurrences.

TCZ SC
The effect of TCZ on liver enzymes occurs early in treatment (by week 2) and the proportions of 
patients with elevations remains stable over time. At week 24, the most frequent observed 
abnormalities in ALT, AST, and bilirubin were elevations from normal baseline values to <3× 
the upper limit of normal (ULN); most of these were single occurrences. ALT/AST elevations to 
<3× ULN occurred more frequently with the SC qw (46%/37%) versus SC q2w (33%/24%) 
regimen, but was comparable to the 8 mg/kg IV q4w arm (39%/34%) of the same study 
(WA22762). Compared with pooled historical IV data, the incidence of ALT/AST elevations 
with the qw regimen were similar to those observed with the 8 mg/kg IV dose, whereas the 
incidence with the SC q2w regimen was lower than observed with the 4 mg/kg IV dose.

Overall, no patient receiving TCZ SC met the laboratory criteria for Hy’s law (ALT or AST >3× 
ULN and total bilirubin >2× ULN), nor were there any serious hepatic AEs reported in the entire 
SC program.

Platelets
TCZ IV
Platelets were monitored at baseline, then every 2 weeks up to week 8, and then every 4 weeks
thereafter until the cut-off date. In all three patient populations (DMARD-IR, MTX-naïve, and 
TNF-IR), the baseline mean platelet count was near the ULN. The Mean and median platelet 
counts decreased within the normal range after the first infusion TCZ and remained at the lower 
level when assessed prior to subsequent infusions throughout the studies. No further decreases in 
mean platelet counts were observed through the treatment period.
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Among patients with newly occurring thrombocytopenia, most shifted from a normal platelet 
count at baseline to a worst post-baseline value of grade 1 thrombocytopenia. Five patients, all in 
the DMARD-IR population, had newly occurring grade 3 or 4 thrombocytopenia; four patients 
treated with TCZ 8 mg/kg and one patient treated with placebo. None of the five patients had a 
serious bleeding event.

TCZ SC
SC administration of TCZ induced a decrease in platelet counts with the single greatest change 
being observed during the first 4 weeks of treatment. Mean values remained within the normal 
range during the entire treatment period. At week 24, the majority of patients (>90%) maintained 
platelet levels within the normal range. For patients who experienced a decrease in platelet 
counts, the worst CTC grade reported by the majority was Grade 1 and the incidence was 
comparable between SC qw and 8 mg/kg IV q4w (8.6% vs. 9.4%, respectively); the rate in the 
SC q2w arm was 6.8%. Grade 2 events were rare (<1%). There were no cases of Grade 3 or 4 
thrombocytopenia (i.e., 
between decreases in platelet counts and serious bleeding events were reported.

Lipid Profile
No changes to the laboratory parameters were proposed for the lipid profile, therefore only SC 
data will be discussed here.

Patients with a sustained elevation in total cholesterol and LDL at week 24 in Studies WA22762 
and NA25229 are summarized below in Table 141.

Table 141. Summary of patients with sustained elevation in total cholesterol and LDL at 
week 24 in Studies WA22762 and NA25220 (Safety Population)

Source: Module 2.7.3, SCS, Table 67, p 175

Following an initial increase after the first administration of SC TCZ, mean values for lipid 
profile parameters remained stable throughout the remainder of the studies. There was no trend 
for an increased risk of cholesterol increases over time, which is a known risk in patients 
receiving IV TCZ. Changes in each lipid profile (total cholesterol, LDL cholesterol, high-density 
lipoprotein (HDL) cholesterol and triglycerides) at week 24 were similar for SC TCZ and IV 
TCZ in both frequency and grade across SC (qw and q2w) and IV TCZ populations.  At week

dosing regimens (qw and q2w) and IV TCZ populations, as summarized in Table 141. Notably, 
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injections. Two patients (1.0%), who previously had negative anti-TCZ antibodies prior to 21 
days between consecutive injections, had developed confirmatory anti-TCZ antibodies and both 
patients (1.0%) were positive for neutralizing anti-TCZ antibodies.

Anaphylaxis, Hypersensitivity, and Injection Site Reactions

Week 24

Results for anti-TCZ antibody tests for studies WA22762 and NA25220 in patients with 
anaphylactic, hypersensitivity, or injection site reaction to week 24 are summarized in.
Table 144.

Table 144. Immunogenicity results for patients with anaphylactic, hypersensitivity, or 
injection Site Reactions to week 24 (Safety Population)

Source: Module 2.7.3, SCS, p 192, Table 80

In the 24 week treatment period, there were no anaphylactic events in either Study WA22762 or 
NA25220 as defined by the Anaphylactic Reaction SMQ Narrow or Sampson’s criteria. Five 
patients in Study WA22762 had serious hypersensitivity reaction: 2 in the SC arm and 3 in the 
IV arm. None of these patients had positive confirmation assays. In Study NA25220, no serious 
hypersensitivity events were reported, but clinically significant hypersensitivity events (defined 
as hypersensitivity events leading to study withdrawal) were reported in two patients in the TCZ 
arm (Grade 4 neutropenia and a case of increased weight, which lasted 1 day and resolved 
without sequelae), neither of whom were confirmed positive for anti- TCZ antibodies.
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Table 146. Key safety parameters by body weight category and TCZ SC dosing regimen in 
Studies WA22762 and NA25220 at week 24

Source: Module 2.7.3, SCS, Table 83, p 199

The assessment of adverse events by body weight category showed no apparent difference in the 

average (60-100 kg)
kg body weight category is too small to make meaningful conclusions. In the 24-week safety 
populations in WA22762 and NA25220, most of the patients in each treatment group (>60%) 
were in the category of average weight (between 60 and 100 kg), so the numbers of patients in 
the other weight categories .

In the long-term extension phases of WA22762 and NA25220, subgroup analyses of selected AE 
parameters by body weight category at baseline (< 60 kg, 60 to < 100 kg, and 100 kg) indicated 
a trend for higher incidences of all AEs and SAEs among patients weighing 100 kg at baseline 
compared with patients weighing < 100 kg. However, all these data for the long-term extension 
or pooled all-exposure study populations (see below) should be interpreted with caution due to
the small number of patients in the 100 kg subgroup.

Age

For the SC TCZ all-exposure population, a summary of serious infections by age group is 
presented. The incidence of serious infections was generally low across all age groups and 
tended to increase with increasing age (10 patients [1.9%] for those < 50 years, 18 patients 
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[2.6%] for those 50 to 64 years, and 7 patients [3.4%] for those 65 to 75 years). No serious 
infections were reported in patients > 75 years of age.

7.5.4 Drug-Disease Interactions

No specific drug-disease interactions have been noted in the global TCZ development program 
in RA and other indications.

7.5.5 Drug-Drug Interactions

See Section 4.4 Clinical Pharmacology.

7.6 Additional Safety Evaluations

7.6.1 Human Carcinogenicity

See Section 7.3.4 Significant Adverse Events for a discussion of malignancies in the pivotal 
trials.

7.6.2 Human Reproduction and Pregnancy Data

Up to the 120 day safety update, five patients reported a pregnancy, all in Study WA22762: 2 in 
the SC arm and 2 in the IV arm. A spontaneous abortion occurred in 1 patient in each of the two 
arms. For the remaining two pregnancies, the outcome was unknown. During the WA22762 
LTE, another pregnancy was reported; the outcome was unknown. As specified in the protocol, 
the patients were discontinued from study treatment upon learning of the pregnancy. 

As currently labeled in IV formulation, TCZ is pregnancy category C. There are no adequate and 
well-controlled studies in pregnant women. The relevance to humans of the possible effect of 
TCZ on pregnancy observed in monkeys is unknown. A pregnancy registry is in place for TCZ 
IV to monitor the outcomes of pregnant women exposed to the drug.

7.6.3 Pediatrics and Assessment of Effects on Growth

This submission for the adult RA indication invokes a requirement for a pediatric assessment in 
polyarticular juvenile idiopathic arthritis (PJIA) patients, as per the Pediatric Research Equity 
Act (PREA).  In this submission, the applicant has provided a request for deferral of studies in 
PJIA patients 2-17, and a waiver for the 0-2 year old age group, given that JIA is extremely rare 
in very young children.

TCZ IV is approved for sJIA (since April 2011) and pJIA (since April 2013) in patients 2 years 
of age and older. The applicant submitted a proposed pediatric study request in December 2011 
and the Agency provided a written response stating:
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7.6.4 Overdose, Drug Abuse Potential, Withdrawal and Rebound

In Study WA22762, during the 24-week double-blind period, six patients, three in the SC TCZ 
arm and three in the IV TCZ arm, each once received both IV and SC TCZ, with no associated 
AEs reported. In Study NA25220, during the 24-week controlled period, three cases of repeat SC
injections at baseline were reported, with no associated AEs. No overdoses were reported in
NP22623, MRA227JP or MRA229JP. Overdose has been reported in other IV studies. As 
previously reported, in Study BP19461, a QT study in healthy subjects, one case of accidental 
overdose was reported in which a patient with multiple myeloma was given 10 times the required
dose of TCZ (40 mg/kg). This patient suffered no ill effects. No antidote to TCZ has been tested. 
Patients who are overdosed should be given supportive care, if necessary, and monitored closely.

7.7 Additional Submissions / Safety Issues

Summary

Updated safety data (data cutoff of January 14, 2013) was submitted regarding deaths as a 
response to A Dear Investigator Letter due to concern for a potential increase in infection-related 
mortality in the TCZ SC program. Overall the death and infection-related deaths are low, with 
the highest rate (1.14 [95% CI 0.42; 2.48]) seen in the TCZ SC q2w treatment arm. The
confidence intervals are overlapping, which is expected given the small number of deaths overall 
and the death event-rates were similar in the SC and IV all-exposure populations.

The 4MSU was consistent with the original submission. The two exceptions were the increased 
rate of infection in the separate arms (TCZ SC qw, TCZ SC q2w, and TCZ IV) and the one GI 
perforation event. Neither of these raised specific concern. For the increased rate of infection, the 
95% CIs overlapped with the original submission infection rates and this increase was not seen 
in the all-exposure analysis. There was one GI perforation event, compared to none in the 
original submission. This was an isolated event.

PK data from WA22762-LTE was not included in the original submission, with the intent to 
submit it with the 4MSU. Overall the PK and PD data in the long-term extension period of study 
WA22762 was consistent with the double-blind period, included in the original submission

7.7.1 Response to Dear Investigator Letter

A Dear Investigator Letter was submitted to the TCZ IND (IND 11972) on December 20, 2012,
which prompted concern for a potential increase in infection-related mortality rates in the TCZ 
SC program. As a result, the Division issued an information request on December 20, 2013 for 
all deaths and serious infections.  The planned 4 Month Safety Update (4MSU) data-cut dates 
were used for some of the data (October 12, 2012 for Study WA22762 and October 29, 2012 for 
Study NA25220). Additional data collected after the 4MSU cover the period until January 14, 
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The death rates in the all exposure categories were also analyzed (Table 151). The SC all 
exposure population contained all patients who were exposed to at least one dose of SC in either 
WA22762 or NA25220. The IV all exposure population did not include subjects from NA25220 
(no IV arm) or WA22762, but rather all patients who were exposed to at least one dose of IV in 
the core phase 3 programs. Exposure was measured from the first dose of TCZ SC or IV 
exposure until the end of the SC or IV treatment, respectively. No attribution limits (84 days) 
were used to analyze the death rates in the all exposure categories.

Table 151. Death in the SC and IV all-exposure populations up to January 14, 2013

Source: Module 1.11.3, January 22, 2013 response to information, Table on p 20

The death rate per 100 PY in the SC TCZ pooled population was 0.78 [95% CI: 0.40, 1.36]. This 
death rate is comparable with the rate observed in the IV TCZ all-exposure population of 0.58 
[95% CI: 0.47, 0.71]. 

7.7.2 Four-month Safety Update (4MSU)

Overall, the safety profile in the 4MSU was consistent with the original application. No new 
safety signals have been observed with prolonged TCZ SC exposure.

The 4MSU included the following:

1. Updated cumulative safety data on TCZ from the two pivotal Phase 3 studies
(WA22762 and NA25220) with a data cutoff of 12 October, 2012 and 29 October,
2012, respectively. 
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2. Updated cumulative safety data from the pooled SC TCZ all-exposure population, 
includes data from 1465 patients from the two Phase 3 studies who received at least
one dose of SC TCZ post-baseline.

3. Updated safety information from the global safety database of RA in Study WA22762 
between 13 October 2012 and 15 Feb 2013, in Study NA25220 between 30 October 
2012 and 15 February 2013, and the updated assessment of serious adverse events 
(SAEs) from the ongoing open-label extension of Study MRA229JP between 11 
October 2012 and 15 February 2013.

4. Updated immunogenicity information for the two pivotal Phase 3 studies WA22762
and NA25220 and the pooled SC TCZ all-exposure population.

5. Updated ACR response rates for the two pivotal Phase 3 studies WA22762 and
NA25220 to demonstrate the continued efficacy in support of the TCZ benefit:risk
profile.

6. An updated literature search on TCZ spanning the period from 16 January 2009 to 13 
January 2013.

The 4MSU used version 15.1 of MedDRA. The total patient years of TCZ SC exposure in the 
all-exposure population almost doubled (from 894 to 1606 patient years) from the data cut of the 
original submission. Four patients had completed at least 72 weeks of treatment at the time of the 
original submission, compare to 378 in the 4MSU, with 42 subjects completing more than 100 
weeks.

Deaths are discussed under the Response to a Dear Investigator Letter (Section 7.7.1). SAEs, 
AEs requiring discontinuation, AESIs, Common AEs, and immunogenicity were similar in 
frequency and type as the original BLA submission, with the following exceptions:

Serious Infections

Serious infections were higher in the 4MSU for both the TCZ SC qw and q2w arms as listed in 
Table 152.
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MEDICAL OFFICER FILING REVIEW 
Division Of Pulmonary and Allergy Products (HFD-570) 

APPLICATION: BLA 125472 TRADE NAME: Actemra 

APPLICANT/SPONSOR: Genentech USAN NAME: Tocilizumab 

MEDICAL OFFICER: Miya O. Paterniti, M.D. 

TEAM LEADER: Theresa M. Michele, M.D. CATEGORY: IL-6 receptor antagonist  

DATE: 01/22/2013 ROUTE: subcutaneous injection in a 
pre-filled syringe 

SUBMISSIONS REVIEWED IN THIS DOCUMENT 
Document Date CDER Stamp Date Submission Comments 
12/21/12 12/21/12 BLA 125472 Original BLA 

RELATED APPLICATIONS 
Document Date Application Type Comments 
11/19/2007 BLA 125276 Tocilizumab IV for RA and sJIA 
   
REVIEW SUMMARY:  

Genentech has submitted a 351(a) application for Tocilizumab (TCZ) subcutaneous (SC) injection in a pre-
filled syringe for adult patients with moderate to severe rheumatoid arthritis (RA) who have had an inadequate 
response to one or more DMARD therapies  (BLA 125772).The proposed dose is 
162mg every 2 weeks, followed by an increase to every week based on clinical response. Subjects weighing 
>100kg will start at 162mg weekly. This drug was developed under IND 11,972. Tocilizumab intravenous 
(IV) is currently approved under BLA 125276 for use in RA (4mg/kg IV every 4 weeks, followed by an 
increase to 8mg/kg IV every 4 weeks based on clinical response) and systemic juvenile idiopathic arthritis. 

The clinical development program includes 9 clinical trials and 2 human factor studies.  Six (6) were phase I/II 
trials, including 4 dose-ranging studies. The phase 3 trials consisted of a non-inferiority trial between 162mg 
SC weekly and 8mg/kg IV every 4 weeks (WA22762) and a superiority trial of 162mg SC every 2 weeks 
compare to placebo (NA25220) using ACR20 at 24 weeks on a background of DMARD(s) therapy as the 
primary endpoint. A supportive phase 3 trial for monotherapy (MRA229JP) was also submitted. 

This submission is adequate to allow for clinical review. The submission is fileable.  

RECOMMENDED REGULATORY ACTION 
NDA/SUPPLEMENTS: FILEABLE___X___ NOT FILEABLE_______ 

 APPROVAL_____ APPROVABLE_______ NOT 

APPROVABLE______ 

OTHER ACTION: COMMENTS FOR SPONSOR______ 

 
 
1. General Information 

Genentech has submitted a 351(a) application for Tocilizumab (TCZ) subcutaneous (SC) injection in a pre-
filled syringe for adult patients with moderate to severe rheumatoid arthritis (RA) who have had an 
inadequate response to one or more DMARD therapies  (BLA 125772).The 
proposed dose is 162mg every 2 weeks, followed by an increase to every week based on clinical response. 
Subjects weighing >100kg will start at 162mg weekly. This drug was developed under IND 11,972. 
Tocilizumab intravenous (IV) is currently approved under BLA 125276 for use in RA (4mg/kg IV every 4 
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 Application form (FDA 356h): 1.1.2 
 Index : eCTD 
 Summary 2.7 (clinical summary) 
 Clinical study reports 

 Study reports 5.3.5.1 
 Reports of analyses of data from more than one study: 5.3.5.3 

o Integrated summary of efficacy 5.3.5.3.27 
o Integrated summary of safety 5.3.5.3.28 
o Good Clinical Practice: within the body of each CSR 
o Debarment certification: 1.3.3 
o Pediatric use: 1.9.1- Waiver 

 Labeling: 1.14 
 Case report forms: 5.3.5.1  
 Financial disclosure 1.3.4 

 
5. Development Program 

This clinical development program included 9 clinical trials and 2 human factor studies (NA25656 
and 20821D001-Table 1).  Six (6) were phase I/II trials (Table 2), including 4 dose-ranging studies. 
The phase 3 trials consisted of a non-inferiority trial between 162mg SC weekly and 8mg/kg IV every 
4 weeks (WA22762) and a superiority trial of 162mg SC every 2 weeks compare to placebo 
(NA25220) using ACR20 at 24 weeks on a background of DMARD(s) therapy as the primary 
endpoint (Table 3). A supportive phase 3 trial for monotherapy (MRA229JP) was also submitted 
(Table 3). 

Table 1. Human Factor Studies 

Study Design N Population Treatment Results 

NA25656 OL, 
simulated 
use  

78 RA 
Patients 
Caregiver 
HCP 

Injected PFS 
w/162mg 
drug into 
Pad 

82% Pinched Injection Site 
96% 45°angle 
97% Fully pressed plunger 

20831D001 SD, OL PG 15 Patients Injected PFS 
w/162mg 
drug into 
Pad 

100% success 

 

Table 2. Phase I/II Studies in Clinical Development Program 

Study Desig
n 

N Population Treatment Duration Primary 
Endpoint 
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WP18097 R, 
SB, 
SD, 
PC, 
PG 

20 Healthy 160mg SC + PBO 
IV 
160mg IV + PB 
SC 

--- PK, and 
tolerability 

BP22065* SD, 
OL, 
PG 

48 Healthy 81mg SC 
81mg IV 
162mg SC 
162mg IV 

--- PK, safety, 
and 
tolerability 

NP22539 SD, 
OL 

261 Healthy 162mg SC via PFS 
162mg SC via AI 

--- PK, safety, 
and 
tolerability 

MRA227JP* OL, 
MD 

32 Japanese 
RA patients 

81mg SC q2w 
162mg SC q2w 
162mg SC qw 

35 weeks 
28 weeks 

PK, PD, 
safety, 
efficacy 

NP22623* R, OL 29 RA patients 162mg SC qw 
+MTX 7.5-25mg 
(PO or IV) 
162mg SC q2w 
+MTX 7.5-25mg 
(PO or IV) 
8mg/kg IV q4w 

12 weeks 
12 weeks 
1 year 

PK, PD, 
safety, 
tolerability, 
immunogeni
city 

BP21894* SD, 
OL 

48 Healthy 162mg SC 
162mg SC + 
rHuPH 
648mg SC + 
rHuPH 
324mg SC + 
rHuPH 

--- PK, PD, 
safety, 
tolerability 

R=randomized, SB=single-blind, SD=single-dose, PC=placebo controlled, MD=multi-dose, 
OL=open label, PG=parallel-group. *Dose-ranging studies 

Table 3. Phase III studies 

Study Design Population Treatment Duration Primary 
Endpoint 
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Table 5. Percentage of ACR responders at week 24 by weight 

 
Source: Summary of clinical efficacy, page 85, table 36 

Safety 

AEs in the TCZ SC group were comparable to the TCZ IV group, including historical TCZ IV 
data (Table 6), with the exception of infection rates. Infection rates per 100 patient-years were 
higher in the SC group (114.44(107.53, 121.67)) compared to the IV group [92.73(91.25,94.22)]. 
There were no anaphylactic reactions and immunogenicity was low and similar to IV. 5 deaths 
are reported; however 12 deaths were reported after the clinical data cut off of January 2012 
through January 14, 2013. Details of these other deaths are reported in a separate response to an 
information request.  At the clinical data cut-off, death rates per 100 patient-years were higher in 
the SC group (0.34(0.07, 0.98)) compared to the IV group (0.16 (0.10, 0.24)). 
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Table 6. Summary of AEs for the safety population in the two pivotal and supportive TCZ 
SC trials compare to TCZ IV 

 
Source: Clinical overview, Table 13, page 47 
 

7. Pivotal and Supportive Clinical Studies 

WA22762 

 
Study WA22762 was a randomized, double-blind, double-dummy, parallel group, non-inferiority 
study of TCZ IV compare to TCZ SC on a back ground of non-biological DMARDs in 1262 
adult patients with moderate to severe RA. The doses were 162mg TCZ SC weekly and placebo 
IV every 4 weeks for 24 weeks compared to 8mg/kg TCZ IV every 4 weeks and placebo SC 
weekly, randomized at a 1:1, for 24 weeks. Subjects were re-randomized at 24 weeks for the 2 
year open-label treatment period. Subjects were included if they were ≥ 18 years of age with 
active RA for at least 6 months, had an inadequate clinical response to DMARDs (including one 
or more anti-TNF agents) and had a swollen joint count (SJC) and a tender joint count (TJC) ≥ 4. 
Subjects received at least one non-biological DMARD at a stable pre-entry dose. Corticosteroids 
and NSAIDS initiated prior to dosing with TCZ were permitted. 
 
A total of 1262 patients (631 per arm) were randomized and 1136 completed the study (n=572 
for SC and n=564 for IV). The number of discontinuations was low and similar between 
treatment groups. Reasons for discontinuation were also similar. The most common reasons were 
adverse events (n=28 for SC and n=40 for IV).  
 
The primary objective was ACR20 at 24 weeks. Key secondary objectives were ACR50, 
ACR70, Disease Activity Score 28 (DAS28) < 2.6 (DAS remission), HAQ-DI ≥ 0.3, and lack of 
therapeutic response withdrawals at 24 weeks (Table 7). 
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Table 7. Efficacy Results for WA22762 

 
Source: CSR 22762, page 27 
 
In the IV arm, a 58F with a 5 year history of RA died on day 149 (after 6 doses of TCZ) of sepsis 
due to a Staphylococcus aureus infection in the right tarsus (foot). Adverse events (AEs) and 
serious adverse events (SAEs) were similar in both groups, with the exception of injection site 
reactions (more common in SC) and hypersensitivity reactions (more common in IV arm). The 
most common AE was upper respiratory tract infection (more common in the IV arm). 
 
Reviewer comments: In this pivotal study, the two high doses of TCZ (IV and SC) are being 
compared for non-inferiority. The primary endpoint of ACR20 at week 24 just meets the non-
inferiority margin (NIM) of 10% in the per protocol (PP) population (based on the lower limit of 
the confidence interval (CI)) that we recommended during past interactions with the sponsor. 
This is also seen in the intention-to-treat (ITT) population and for the secondary endpoints. The 
safety analysis also seems reasonable. 
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WA22762-Open label, long term extension 
At week 24, 1135 subjects were re-randomized as follows: 
 

Treatment Number of patients 
SC  524 
IV 377 
IV-SC switch 186 
SC-IV switch 48 

 
Efficacy was analyzed up to week 49 as the sponsor states that data past this point was too sparse 
to be meaningful. Endpoints were the same as in the 24-week analysis. All endpoints from week 
24 to 49 were comparable with or higher to the IV treatment arm. Efficacy in the switch groups 
was also comparable (Table 8). 
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Table 8. WA22762 long-term extension efficacy endpoints 

 
Source:CSR-WA22762-lte,page 80, table 13. 
  
The safety profile was similar across all four groups and consistent with the known safety profile 
of IV TCZ, with the exception of injection site reactions. No new clinically meaningful safety 
signals were observed. 
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Reviewer comment: The open-label, long-term extension of WA22762 efficacy and safety is 
similar to the 24 week endpoints. The IV-SC treatment arm reflects the real-world scenario 
where subjects currently on IV TCZ may switch to SC. 
 
Of note, the sponsor reports that one site for this study (203254-Lithuania) had several good 
clinical practice (GCP) critical issues identified. These included late reporting of SAEs for one 
patient who died (pt 26602: 58F died of sepsis (staph aureus septic joint as source)), and non-
compliance with protocol requirements (failure to examine the patient and perform necessary 
tests per protocol). Twelve patients were randomized at the site and 11 were re-randomized at 
Week 24. The safety population includes all 12 patients. The ITT includes the 11 re-randomized 
patients. The PP includes 9 of the 11 re-randomized patients (6 in the SC arm, 2 in the IV arm 
and 1 in the IV-SC arm). The 2 patients who were excluded were due to unstable DMARDs and 
unstable corticosteroid use. 
 
Reviewer comments: We will ask the statistical reviewer to analyze the data removing this site 
from the analysis due to these GCP issues. Since these issues were already noted by the sponsor, 
FDA audit of this site is unlikely to be useful. 

NA25220 

 
Study NA25220 was a randomized, double-blind, two-arm, two-year, parallel group, superiority 
study of 162mg TCZ SC every two weeks (n=437) compare to placebo (n=219) on a background 
of non-biological DMARDs in adult patients with moderate to severe RA. Subjects were re-
randomized at 24 weeks to receive either TCZ SC via PFS or via AI for a 2 year open-label 
treatment period. Subjects who had less than a 20% improvement from baseline in SJC or TJC 
between 12 and 24 weeks and or less than a 70% improvement by week 48 could escape to 
162mg SC weekly. Inclusion and exclusion criteria were the same as for study WA22762. 
 
A total of 656 patients were randomized and 461 completed the study (n=340 for TZC SC and 
n=121 for placebo). Withdrawal rates for non-safety issues, including lack of efficacy, were 
similar between groups (17 (5%) in the treatment arm and 6 (3%) in the placebo arm). Eleven 
(3%) subjects withdrew for safety reasons (9 for AEs and 2 for death) in the treatment arm and 3 
(1%) in the placebo arm. The other subjects who were randomized, but did not complete the 
study, escaped to 162mg TCZ weekly. 
 
The primary and secondary objectives were the same as in study WA22762, with the addition of 
radiologic progression of structural joint damage at week 24 and 48 and improvement in physical 
function as secondary endpoints (Table 9). 

Table 9. NA25220 Efficacy Results 
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Source: CSR-na25220, page 84, table 15. 
 
There were 3 deaths in the treatment arm and none in the placebo arm. Two deaths occurred as a 
result of sepsis and one death as a result of a lower respiratory tract infection. SAE rates were 
similar between groups. No anaphylaxis or hypersensitivity reactions were reported during the 
24 week period. AE rates were similar to placebo with the exception of injection-site reactions. 
 
Reviewer comments: In this second pivotal study, the low dose of TCZ is being compared to 
placebo. The primary endpoint of ACR20 at week 24 was significantly better than placebo in 
both the ITT and the completer populations. Radiologic and physical function data are also 
being included. The safety analysis also seems reasonable, although the deaths will need to be 
reviewed. 
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NA25220-Open label, long term extension 
At week 24, 435 subjects were re-randomized as follows: 
 

DB treatment OL LTE treatment Number of patients 
TCZ PFS TCZ AI 167 
TCZ PFS TCZ PFS 167 
Placebo TCZ AI 59 
Placebo TCZ PFS 60 

 
All subjects were dose with TCZ SC 162mg every two weeks until week 96. This study is still 
on-going and will complete in November 2013. As of January 2012, 11 subjects withdrew and 7 
initiated escape therapy. A human factors sub-study was optional in the LTE period. 
 
In regards to efficacy, subjects on placebo, re-randomized to TCZ PFS or AI showed ACR20 
improvement comparable to the double-blind TCZ group by week 32. ACR50 and ACR70 rates 
were lower in the placebo to TCZ AI group compare to PFS. Secondary endpoints were 
consistent with the double-blind treatment results (Table 10). 
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Table 10. NA25220 long-term extension efficacy endpoints 

 
Source: csr-na25220-lte, page 30 
 
Safety in the OL, LTE portion of study NA25220 was similar to the 24-week double-blind period 
and the known IV TCZ safety profile. No new clinically meaningful safety signals were observed, 
with the exception of injection site reactions in subjects who received TCZ weekly. 
 
Reviewer comments: The efficacy and safety analysis for the NA25220 OL, LTE study seems to 
be consistent with the double-blind portion of the study, except for lower rates of ACR50 and 
ACR70 in the TCZ AI group compare to placebo.  
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arthritis (sJIA). The SC formulation will differ in that it will only have the indication of RA and 
not sJIA and initial dosing will be based on weight. Subjects weighing <100kg will start at 
162mg every other week, followed by an increase to weekly based on clinical response. Subjects 
weighing >100kg will start at 162mg weekly.  

9. DSI/Audit 
DSI audit is not necessary as the IV formulation is already approved and the sponsor is not 
requesting any new indications. Audit of the site in Lithuania with GCP violations is unlikely to 
yield new information. 

10. Pediatric Development 
The sponsor requests a waiver for the pediatric population. 
 
Reviewer comment: 
As previously communicated to the sponsor in a written response in February 2012 regarding 
the pediatric development program, the approval of the SC dosage form of TCZ for RA would 
trigger a PREA requirement for studies in Polyarticular Juvenile Idiopathic Arthritis (the 
juvenile equivalent of RA). If the efficacy of IV TCZ for pJIA has been demonstrated and an 
exposure-response relationship identified, then it is possible that a PK-PD/safety study could be 
adequate to fulfill the SC TCZ PREA. 

11. Summary 

Genentech has submitted a 351(a) application for Tocilizumab subcutaneous injection in a pre-filled syringe for 
adult patients with moderate to severe rheumatoid arthritis (RA) who have had an inadequate response to one or 
more DMARD therapies  (BLA 125772).The proposed dose is 162mg every 2 
weeks, followed by an increase to every week based on clinical response. Subjects weighing >100kg will start at 
162mg weekly. Tocilizumab intravenous is currently approved under BLA 125276 for use in RA and systemic 
juvenile idiopathic arthritis. The sponsor has submitted 6 phase 1/2 trials (including 4 dose-ranging studies) two 
pivotal phase 3 trials for non-inferiority of subcutaneous to intravenous and superiority of subcutaneous to 
placebo, and a supportive phase 3 trial for monotherapy. 

This submission is fileable. 

12. Review Timeline 
 
Submission/Rec'd date: December 21, 2012 
Filing date:   February 19, 2013 
60-Day Letter:   February 19, 2013 
 
File/Plan meeting:  January 23, 2013 
MCR meeting:   May 8, 2013 
Labeling meeting:  August 7, 2013 
WU meeting:   September 16, 2013 
 
Primary review:  September 16, 2013 
Secondary review:  September 30, 2013 
Initial Label due:  September 16, 2013 
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Labeling t-con:  September 23, 2013 
PeRC:    TBA 
 
CDTL memo:   September 30, 2013 
DD memo:   October 21, 2013 
Action pkg to OD:  September 21, 2013 
OD memo:   October 21, 2013 
PDUFA date:   October 21, 2013 

13. Filing Checklist 
On initial overview of the NDA/BLA application for filing: 
 
 Content Parameter Yes No NA Comment 
FORMAT/ORGANIZATION/LEGIBILITY 
1. Identify the general format that has been used for 

this application, e.g. electronic CTD. 
x   eCTD 

2. On its face, is the clinical section organized in a 
manner to allow substantive review to begin? 

x    

3. Is the clinical section indexed (using a table of 
contents) and paginated in a manner to allow 
substantive review to begin?  

x    

4. For an electronic submission, is it possible to 
navigate the application in order to allow a 
substantive review to begin (e.g., are the 
bookmarks adequate)? 

x    

5. Are all documents submitted in English or are 
English translations provided when necessary? 

x    

6. Is the clinical section legible so that substantive 
review can begin? 

x    

LABELING 
7. Has the applicant submitted the design of the 

development package and draft labeling in 
electronic format consistent with current 
regulation, divisional, and Center policies? 

x    

SUMMARIES 
8. Has the applicant submitted all the required 

discipline summaries (i.e., Module 2 summaries)? 
x    

9. Has the applicant submitted the integrated 
summary of safety (ISS)? 

x    

10 Has the applicant submitted the integrated 
summary of efficacy (ISE)? 

x    

11 Has the applicant submitted a benefit-risk 
analysis for the product? 

x   Clinical overview, 
section 5.10 

12 Indicate if the Application is a 505(b)(1) or a 
505(b)(2).  If Application is a 505(b)(2) and if 
appropriate, what is the reference drug? 

x 
 

  351(a) 
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 Content Parameter Yes No NA Comment 
DOSE 
13 If needed, has the applicant made an appropriate 

attempt to determine the correct dosage and 
schedule for this product (i.e., appropriately 
designed dose-ranging studies)? 
 
Study Number:BP22065 
 
      Study Title: Phase I, single-dose, open-label, 
single center, parallel-group study in healthy 
subjects 
 
    Sample Size:      48 
 
Arms: TMZ 81mg SC, TMZ 81mg IV, TMZ 
162mg SC, TMZ 162mg IV 
 
Location in submission: 5.3.3.1.1 
 
Study Number:MRA227JP 
 
      Study Title: Phase I/II, multi-center, open-
label, multi-dose inter-individual dose escalation 
study in Japanese patients with RA 
 
    Sample Size:      32 
 
Arms: TMZ 81mg SC q2w for 35 weeks, TMZ 
162mg SC q2w for 35 weeks, TCZ 162mg SC qw 
for 28 weeks. 
 
Location in submission: 5.3.3.2.1 
 
Study Number: NP22623 
 
      Study Title: Phase Ib, multi-center, open-
label, randomized, parallel group study in patients 
with RA 
 
    Sample Size:      29 
 
Arms: Methotrexate 7.5-25mg (PO or IV) plus 
TCZ 162mg SC qw or q2w for 12 weeks. 
Optional post-study phase: TCZ 8mg/kg IV q4w 
for up to 1 year 

x    
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 Content Parameter Yes No NA Comment 
 
Location in submission: 5.3.3.2.1 
 
Study Number:BP21894 
 
      Study Title: Phase I, partially-randomized, 
single-dose, open-label, single-center, parallel 
group study in healthy subjects  
    Sample Size:      48 
 
Arms: TMZ 162mg SC, TCZ 
162mg/324mg/648mg + rHuPH2 
 
Location in submission: 5.3.3.1.1 
 
 
Study Number:WA22762 
Study Title: Phase III, randomized, double-blind, 
active-controlled trial designed to demonstrate the 
non-inferiority of TCZ SC vs. TCZ IV in patients 
with moderately to severely active RA who had 
an inadequate response to a stable dose of 
DMARDs that may have included one or more 
anti-TNF biological agents  
 
    Sample Size:      1262  
 
Arms: DMARD + either TCZ 162mg SC qw + 
placebo IV qw or TCZ 8mg/kg IV q4w + placebo 
SC qw for 24 weeks. At week 24, re-randomized 
to open-label TCZ IV or SC for 2 years. 
 
Location in submission: 5.3.5.1.1 

EFFICACY 
14 Do there appear to be the requisite number of 

adequate and well-controlled studies in the 
application? 
 
Pivotal Study #1: WA22762  
 
Pivotal Study #2: NA25220 
 
Indication: Adult patients with moderately to 
severely active rheumatoid arthritis who have had 
an inadequate response to one or more Disease-

x    
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 Content Parameter Yes No NA Comment 
Modifying Anti-Rheumatic Drugs (DMARDs). 

15 Do all pivotal efficacy studies appear to be 
adequate and well-controlled within current 
divisional policies (or to the extent agreed to 
previously with the applicant by the Division) for 
approvability of this product based on proposed 
draft labeling? 

x    

16 Do the endpoints in the pivotal studies conform to 
previous Agency commitments/agreements?  
Indicate if there were not previous Agency 
agreements regarding primary/secondary 
endpoints. 

x    

17 Has the application submitted a rationale for 
assuming the applicability of foreign data to U.S. 
population/practice of medicine in the 
submission? 

  x  

SAFETY 
18 Has the applicant presented the safety data in a 

manner consistent with Center guidelines and/or 
in a manner previously requested by the 
Division? 

x    

19 Has the applicant submitted adequate information 
to assess the arythmogenic potential of the 
product (e.g., QT interval studies, if needed)? 

x   Study BP19461 – 
IV studies (not 
submitted here) 

20 Has the applicant presented a safety assessment 
based on all current worldwide knowledge 
regarding this product? 

x    

21 For chronically administered drugs, have an 
adequate number of patients (based on ICH 
guidelines for exposure1) been exposed at the 
dose (or dose range) believed to be efficacious? 

x    

22 For drugs not chronically administered 
(intermittent or short course), have the requisite 
number of patients been exposed as requested by 
the Division? 

  x  

23 Has the applicant submitted the coding 
dictionary2 used for mapping investigator 
verbatim terms to preferred terms? 

x    

                                                 
1 For chronically administered drugs, the ICH guidelines recommend 1500 patients overall, 300-600 patients for six 
months, and 100 patients for one year. These exposures MUST occur at the dose or dose range believed to be 
efficacious. 
2 The “coding dictionary” consists of a list of all investigator verbatim terms and the preferred terms to which they 
were mapped. It is most helpful if this comes in as a SAS transport file so that it can be sorted as needed; however, if 
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 Content Parameter Yes No NA Comment 
36 Has the applicant submitted all required Case 

Report Forms in a legible format (deaths, serious 
adverse events, and adverse dropouts)? 

x    

37 Has the applicant submitted all additional Case 
Report Forms (beyond deaths, serious adverse 
events, and adverse drop-outs) as previously 
requested by the Division? 

  x  

FINANCIAL DISCLOSURE 
38 Has the applicant submitted the required 

Financial Disclosure information? 
x    

GOOD CLINICAL PRACTICE 
39 Is there a statement of Good Clinical Practice; 

that all clinical studies were conducted under the 
supervision of an IRB and with adequate 
informed consent procedures? 

x    

 
IS THE CLINICAL SECTION OF THE APPLICATION FILEABLE? ____Yes____ 

14. Comments for the 74-day letter 
None 
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