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125276 for tocilizumab for the treatment of moderately to severely 
active rheumatoid arthritis (RA) 

  

 
Tocilizumab is a recombinant human monoclonal antibody directed against the 
interleukin-6 receptor.  By preventing the binding of interleukin-6 to its receptor 
tocilizumab inhibits the biological activity of interleukin-6.  The clinical development 
program for tocilizumab included studies of 4 mg/kg and 8 mg/kg and studied 
tocilizumab monotherapy and tocilizumab use in combination with methotrexate and 
other disease modifying anti-rheumatic drugs (DMARDs).  If licensed, tocilizumab 
would be the first interleukin-6 inhibitor approved for use in the United States.  
Tocilizumab is proposed for use at a dose of 8 mg/kg IV every 4 weeks given either as 
monotherapy or in combination with methotrexate or other DMARDs.  
 
During this meeting, representatives from the Agency and the applicant, Hoffmann-La 
Roche, Inc., will present: 

• the clinical development program for tocilizumab; 
• data on the mechanism of action and the clinical pharmacology of tocilizumab, 

including pharmacokinetic/pharmacodynamic data; and 
• data from the clinical trials performed to assess the safety and efficacy of 

tocilizumab. 
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Following these presentations, you will be asked to assess these findings and to discuss 
the apparent risks and benefits of tocilizumab.  Several adverse events have been 
observed in the clinical development program for tocilizumab, including serious 
infections, malignancies, GI perforations, demyelinating events, liver enzyme 
abnormalities and elevations in lipid levels.  We will ask the committee to address 
whether the applicant has presented adequate data to determine whether the potential 
benefits of tocilizumab outweigh the potential risks.  We will ask the committee to 
discuss the appropriate dose of tocilizumab if it is approved.  Finally, we will ask the 
committee what postmarketing studies would be appropriate if tocilizumab is approved.   
 
The Division and the Agency are grateful to the members of the committee and our 
invited guests for taking time from your busy schedules to participate in this important 
meeting.  Thank you in advance for your advice, which will aid us in making the most 
informed and appropriate decision possible. 

Division Memorandum for AAC Meeting  



BLA 125276 Tocilizumab AAC Items for Discussion 
 
1.  Safety of Tocilizumab 
A variety of adverse events were observed in the tocilizumab clinical development 
program, including: 

• Serious infections 
• Malignancies 
• Liver enzyme abnormalities and lipid parameter changes 
• Gastrointestinal tract perforations 
• Demyelinating disorders 
 

For each of these adverse events, please discuss whether the sponsor has submitted 
adequate data to make an assessment of its significance for the safety of tocilizumab.  In 
addition, please discuss: 

a)  whether the data indicate that the adverse event represents a true safety concern, 
and;  

b)  the potential clinical implications (e.g., with respect to need for monitoring, 
selection of appropriate patients for treatment, etc.). 

 
2.  Appropriate dosing: 
Three of the five studies submitted in the application contained data on tocilizumab 4 
mg/kg in combination with methotrexate.  These data demonstrated a statistically 
significant increase in the proportion of ACR20 responders in the tocilizumab 4 mg/kg 
treatment group compared with placebo, although the proportion of patients achieving 
this response was lower than that observed with the tocilizumab 8 mg/kg treatment group. 
Regarding safety, the 4 mg/kg dose of tocilizumab appeared to be associated with a lower 
incidence of serious infection than the 8 mg/kg dose when used in combination with a 
DMARD; no GI perforation events were reported in patients on 4 mg/kg.  In the 24 week 
controlled period, 3 GI perforations occurred in patients on TCZ 8 mg/kg in vs. none on 
placebo or 4 mg/kg.  
If tocilizumab is approved, discuss what the appropriate dose regimen or regimens should 
be.  Discuss whether there are patients at higher risk of adverse events for whom a lower 
dose should be recommended. 
 
3.  Risk/benefit: 
In view of the data available for the safety and efficacy of tocilizumab, discuss whether 
the benefits outweigh the known and potential risks. 
 
4.  Postmarketing studies: 
Discuss what postmarketing studies might be important to require of the sponsor if 
tocilizumab were to be approved. 
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Summary of FDA Review of Clinical Efficacy & Safety 
Background 
Tocilizumab (TCZ) is a recombinant human monoclonal antibody of the IgG1 subclass, 
directed against the interleukin 6 receptor (IL-6R).  By preventing the binding of IL-6 to 
its receptor, TCZ inhibits the biological activity of IL-6.  If approved, TCZ would be the 
first IL-6 inhibitor approved for use in the United States.  The sponsor proposes a dose of 
8 mg/kg IV every 4 weeks for the rheumatoid arthritis (RA) indication.   
 
Roche’s co-development partner, Chugai Pharmaceutical Co. Ltd., received approval in 
Japan in April 2005 for the use of tocilizumab in the treatment of multi-centric 
Castleman’s Disease.   
 
The U.S. biologics license application (BLA) is comprised of 5 controlled studies.  The 
key design features of these studies are summarized in Table 1, below.  Study WA17822 
was conducted entirely outside the US, at 78 centers in 17 countries worldwide.  For the 
remaining studies, US sites were included and US patients comprised 28 to 52% of the 
total study population.  Overall, 440 principal investigators at 593 centers participated in 
the Roche TCZ RA pivotal studies.  No single site or investigator was responsible for 
more than 3-5% of the study population for a given study.   
 
Table 1: Key Design Features of the 5 Pivotal Phase 3 Studies and the 2 Open-Label Extensions 

 
MTX = methotrexate.  Source: Sponsor Table 1 of Module 2.7.3 Summary of Clinical Efficacy 
 
During the course of clinical development, the Agency recommended study of patients 
with RA on a variety of DMARDs that patients would be likely to take in combination 
with TCZ if TCZ is approved, including methotrexate, sulfasalazine, azathioprine, 
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hydroxychloroquine, and leflunomide.  Study WA18063 was designed to address this 
recommendation.  The Agency also recommended the sponsor enroll patients completing 
the controlled studies into open-label long-term extensions to assess the effect of longer-
term exposure to TCZ on efficacy and safety parameters.  WA18695 and WA18696 were 
designed for this purpose, and will include approximately 5 years’ experience when 
completed.  Interim data from these studies were submitted for the BLA. 
 

Review of Efficacy 
 
Patient Population Characteristics 
 
Table 2  Integrated Summary of Baseline Demographics and Disease Characteristics 

 
 
As summarized in Table 2 above and Table 3 below, treatment groups within the studies 
were generally well balanced with respect to baseline demographics, disease 
characteristics and disease activity. 
 
The majority of patients in the tocilizumab RA pivotal studies were female, Caucasian, 
and rheumatoid factor (RF) positive, with a mean age in the early fifties.  Differences in 
the target populations between the studies were reflected in disease duration and number 
of previous DMARDs: WA18062 targeted patients who had a history of active disease 
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despite TNF inhibitor therapy; these patients had longer disease duration and exposure to 
a higher number of previous DMARDs.  WA17824 targeted patients who were MTX-
naive; these patients had shorter disease duration and fewer previous DMARDs. 
 
Baseline disease activity parameters were consistent with the targeted population of RA 
patients with moderately to severely active disease (Table 3). 
 
Table 3  Integrated Summary of Baseline Disease Activity 
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Patient Disposition 
 
Table 4 below summarizes the disposition of the patients in the 5 pivotal trials.  Overall, a 
small proportion of patients in each treatment arm discontinued from the studies.  Except 
for Study WA17822, a larger proportion of patients discontinued from the placebo 
treatment groups.  In these studies, a similar proportion of patients discontinued due to 
adverse events (AE) in the placebo and active treatment arms.   
 
Table 4  Summary of Patient Disposition in the Pivotal RA Studies 

 
 
Efficacy Results 
 
The primary endpoint for the studies was the proportion of ACR20 responders at Week 
24.  As demonstrated in Table 5 below, in each study, a higher proportion of patients 
achieved ACR20/50/70 responses in the TCZ treatment groups compared with the control 
groups.  Studies WA17822 and WA17823 assessed the effect of TCZ at 4 mg/kg and 8 
mg/kg doses compared to placebo add-on therapy in patients who had inadequate 
response to MTX at 10-25 mg weekly.  Study WA18063 investigated the effect of TCZ 8 
mg/kg compared to placebo add-on therapy in patients who had inadequate response to a 
variety of DMARDs, including MTX.  Study WA18062 evaluated the effect of TCZ 8 
mg/kg and 4 mg/kg compared to placebo add-on therapy in patients who had previously 
had incomplete response to TNF inhibitor treatment.  In each comparison, patients who 
received TCZ as add-on therapy had a statistically significantly higher rate of response 
than did patients in the placebo add-on control arms.   
 
Study WA17824 compared TCZ 8 mg/kg monotherapy to methotrexate monotherapy in 
MTX naïve patients.  It was designed as a non-inferiority trial.  Patients started on 7.5 mg 
MTX weekly. At Week 4, if the patient had any swollen or tender joints, the MTX dose 
was increased to 15 mg. At Week 8, if the patient had any swollen or tender joints, the 
MTX dose was increased to 20 mg.  The pre-specified non-inferiority margin was 12%; 
that is, non-inferiority would be demonstrated if the lower limit of the 95% confidence 
interval (CI) of TCZ minus MTX was > -0.12.  The primary analysis utilized the per-
protocol population and is displayed in Table 8 below.  The results of an analysis using 
the intent-to-treat (ITT) population were similar to the primary analysis and are displayed 
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in Table 5.  This trial successfully demonstrated the non-inferiority of TCZ compared to 
MTX.  In the event of a demonstration of non-inferiority, the protocol specified a 
comparison of superiority.  The results of this analysis demonstrated that the proportion 
of ACR20 responders in the TCZ group exceeded the proportion of ACR20 responders in 
the MTX group, and the difference was statistically significant. 
 
Table 5  Overview of the Percentage of ACR Responders at Week 24, ITT population 

 
 
The treatment effect of TCZ was further explored in analyses of the proportion of ACR20 
responders at Week 24 for patients subgrouped by demographic characteristics, 
geographic region (Table 6), and disease characteristics (Table 7).  Patients from studies 
WA17822, WA17823 and WA18063 were pooled as these characteristics were similar at 
baseline for the target population of patients who had active disease despite MTX or 
other DMARD therapy in these studies. 
 
As shown in Tables 6 and 7 below, treatment with TCZ resulted in a higher proportion of 
ACR20 responders than did treatment with placebo for all subgroups analyzed.  For 
certain subgroups, for example patients over 75 years of age or patients in the “Other” 
racial demographic category, the proportion of ACR20 responders in the TCZ 4 mg/kg 
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group exceeded the proportion of responders in the TCZ 8 mg/kg group.  However, the 
small number of patients in these subgroups precludes definitive conclusions. 
 
Table 6  Subgroup Analyses of the Proportion of ACR20 Responders by Demographic 
Characteristics and Geographic Region 
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Table 7  Subgroup Analyses of the Proportion of ACR20 Responders by Disease Characteristics 

 
 
Sensitivity Analyses of the Primary Endpoint, Percentage of ACR20 Responders 
 
The primary analysis for 4 out of the 5 studies (excepting WA17824, which was a non-
inferiority comparison) was the comparison of the proportion of ACR20 responders in the 
TCZ 8 mg/kg + DMARD treatment group vs. the placebo + DMARD group, using the 
ITT population.  Missing data (i.e., due to patient discontinuation or escape, or 
insufficient ACR core variables to calculate the ACR20) were handled using a 
nonresponder imputation.   
 
To explore the effect of the specified imputation technique on the study results, 
sensitivity analyses were conducted using other imputation techniques.  The sponsor 
performed a sensitivity analysis utilizing last-observation-carried forward (LOCF) for 
missing ACR core variables.  FDA conducted an additional analysis utilizing baseline-
observation-carried forward (BOCF) for missing ACR core variables.  Table 8, below, 
illustrates the difference in outcomes using these different imputation techniques.  Results 
of these sensitivity analyses are consistent with the results of the primary analysis. 
 
The primary analysis for WA17824 was a non-inferiority comparison of TCZ 8 mg/kg 
monotherapy vs. placebo for the per-protocol population.  The per-protocol population 
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included all patients in the ITT population who adhered to the protocol.  For the primary 
method of analysis, no imputation of missing post-baseline values was performed for the 
physician global, patient global, patient pain VAS, HAQ-DI scores, or acute phase 
reactants; LOCF was used to derive tender joint counts (TJC) or swollen joint counts 
(TJC) if missing.  As a sensitivity analysis, LOCF was utilized for any missing ACR core 
variables; results were consistent with the primary analysis.  An additional sensitivity 
analysis was performed utilizing the ITT population with LOCF for missing ACR core 
variables.  Again, results were very similar to results obtained from the primary analysis. 
 
Table 8  Sensitivity Analyses of the Primary Endpoint 

 
 
Consistent with the overall results, treatment with TCZ resulted in improvement in all 
ACR components at Week 24 (see Appendix, Table 30).  Additional analyses were 
performed by the FDA statistician, Dr. Joan Buenconsejo, evaluating the cumulative 
responder profile for each study and the proportion of ACR20 and ACR50 responders by 
week of study.  The results of these analyses are also consistent with the conclusion that 
TCZ treatment is effective in RA, and are displayed on pages 32-34 of this briefing 
document. 
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Review of Safety  
 
Discussion of Clinical Studies Used to Evaluate Safety  
 
This submission contained 24-week safety data from 5 pivotal trials (Table 1, above), 
including 6-month interim data from WA17823, which is designed as a 2-year study.  
These studies were of sufficiently similar design to allow for pooled analyses of the 6-
month controlled data, by treatment group.   
 
Long-term safety information from RA patients treated with open-label TCZ 8 mg/kg 
was also provided in this summary. The data are derived from two-open label extension 
studies, WA18695 and WA18696, which are ongoing. The clinical cut-off date for the 
provision of data from the extension study program was April 20th, 2007, with updated 
data through October 1, 2007 submitted in the 120-day safety update. 
 
Additional safety information was provided for adverse events of interest from studies in 
the Chugai clinical development program in RA and other indications up to a clinical cut-
off date of August 31st, 2007.  (See appendix, Table 31).   
 
Deaths and SAEs occurring through January 31, 2008 from the ongoing Chugai 
development program, post-marketing spontaneous reports from the treatment of 
multicentric Castleman’s Disease (approved in Japan), compassionate use of TCZ in 
children with systemic juvenile idiopathic arthritis (SJIA), the ongoing study WA17823, 
and the ongoing extension studies WA18695 and WA18696, were submitted in the 120-
day safety update. 
 
Table 9  Summary of Exposure to TCZ 
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As shown in Table 9 above, almost 3800 patients have been exposed to TCZ in the Roche 
RA program.  An additional 1600 patients have been exposed to TCZ in the supportive 
studies.  The majority of TCZ exposure has been to the higher dose of 8 mg/kg.   
 
Safety overview 
 
The majority of patients in the TCZ RA pivotal studies experienced at least one adverse 
event (AE) during the course of the trial. The proportion of patients experiencing an 
adverse event in the TCZ treatment arms was similar to the proportion of patients 
experiencing an adverse event with MTX monotherapy, and was higher than with 
placebo.   
 
Deaths were uncommon, but were observed in all treatment arms during the 6-month 
controlled period, except in the TCZ 4 mg/kg treatment arm.  The highest proportion of 
deaths (3/288, 1%) occurred in the TCZ 8 mg/kg monotherapy arm of Study WA17824.   
Exposure-adjusted incidence of deaths and serious adverse events (SAE) are discussed in 
further detail in the next section. 
 
The proportion of patients experiencing an AE leading to withdrawal was small (<5%) in 
each treatment group but was lowest with placebo.  During the double-blind controlled 
portion of the studies, dose modification entailed temporary withholding of a scheduled 
dose, e.g., for the first occurrence of AST/ALT elevation >3 X ULN, or for non-serious 
infections.  Background DMARD therapy doses could be modified for toxicity and 
WA17824 specified scenarios for MTX modification in the protocol.  Dose reduction 
from TCZ 8 mg/kg to TCZ 4 mg/kg was allowed in the long-term extensions for safety 
reasons, such as AST/ALT elevation or decreased WBC (see Tables 23 and 24, below). 
  
Table 10  Overview of AEs and Deaths in the Tocilizumab RA Pivotal Studies and Long-Term 
Extensions 

 
 
Exposure adjusted incidence of deaths, SAEs, SIEs, and malignancies 
 
In the placebo-controlled portion of the trials, patients could escape at Week 16 if they 
had an inadequate response.  In general, a higher proportion of patients in the placebo 
treatment groups entered escape (see Table 4, above).  Thus the overall exposure time of 
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patients to placebo was shorter than the designated 6 months.  Conversely, the majority of 
patients in the long-term safety population have been exposed to TCZ treatment for at 
least 1 year (see Table 9, above).  To account for these differences in exposure for 
comparison by treatment arms, exposure adjusted incidence rates were calculated for 
deaths, SAEs, serious infectious events (SIE), and malignancies, summarized in Table 11, 
below. 
 
Table 11  Exposure Adjusted Incidence Rates of Deaths, SAEs, SIEs, and Malignancies 

 
 
Overall, the exposure-adjusted incidence rates of death were not elevated in the TCZ 
treatment groups compared to the placebo or MTX monotherapy treatment groups, with 
the exception of the TCZ 8 mg/kg monotherapy treatment group (1% or 2.4/100 pt-yrs 
compared to 0.3% or 0.9/100 pt-years with placebo).  This finding is difficult to interpret 
because of the small number of deaths involved, namely 3 among 288 patients receiving 
TCZ 8 mg/kg monotherapy.  In addition, if TCZ 8 mg/kg were truly associated with a 
higher risk of death, it is surprising that TCZ 8 mg/kg in combination with DMARDs 
does not also show a higher rate of death.  Finally, to provide perspective for the death 
rate in the TCZ 8 mg/kg monotherapy group, we compared the rate to that seen in 
published studies of mortality in patients with RA.  These analyses showed that the 
exposure-adjusted rate of 2.4 deaths per 100 patient-years in this group is similar to 
expected in the RA population based on published mortality rates.  For example, in the 
Olmsted County RA cohort, death rates for female and male RA patients between 1965 
and 2005 were relatively constant at 2.4 and 2.5 deaths per 100 person-years, respectively 
[Gonzalez 2007]. 
 
The exposure-adjusted incidence rate of malignancies, including non-melanoma skin 
cancers, was similar in all treatment groups at 1.5 to 1.6 malignancies per 100 patient-
years, with the exception of a slightly higher rate of 2.4 malignancies per 100 patient-
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years observed in the MTX monotherapy group.  If non-melanoma skin cancers are 
excluded, TCZ treatment group malignancy rates range from 0.8 to 1.2 (long-term safety 
population) malignancies per 100-patient-years, compared to 0.9 for the placebo-
treatment group.  These rates are comparable to published malignancy rates from RA 
patient cohorts:  

• National Data Bank for Rheumatic Diseases [Wolfe/Michaud, 2007], 1 non-
cutaneous malignancy per 100 patient-years;  

• Danish Cancer Registry [Mellemkjaer 1996], 1.3 malignancies per 100 patient-
years; 

• British Society for Rheumatology Biologics Register (BSRBR), 0.8 to 1.4 
malignancies per 100 patient-years 

 
When segmented by age groups and compared to the NCI Surveillance Epidemiology and 
End Results (SEER) general population database (Table 12, below), RA patients in the 
Roche Tocilizumab program had a higher incidence of malignancy than would be 
expected in the U.S. general population.  As a caveat, it should be noted that of the total 
study population in the 5 pivotal studies, 2/3 were from outside the U.S.   
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Table 12  Malignancy Incidence Rates Compared to SEER Database 

 
 
A similar incidence of serious adverse events was noted in the TCZ treatment groups 
compared to placebo.  TCZ and MTX monotherapy groups had the lowest exposure-
adjusted incidence (10 and 12 events per 100 patient-years, respectively).  The rate of 
serious adverse events did not increase with increasing duration of TCZ exposure 
observed in the long-term safety population. 
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The incidence rate of serious infections was highest in the TCZ 8 mg/kg + DMARD 
combination treatment group at 5.7 SIEs per 100 patient-years, and was slightly lower in 
the TCZ 4 mg/kg + DMARD group at 4.7 SIEs per 100 patient-years.  Both rates 
exceeded the observed rate of 3.9 events per 100 patient-years in the placebo + DMARD 
group.  TCZ and MTX monotherapy groups again had the lowest exposure-adjusted 
incidence with 3.2 and 1.6 SIEs per 100 patient-years, respectively.  The rate of SIEs did 
not increase with increasing duration of TCZ exposure in the long-term safety population 
(3.8 SIE per 100 pt-years).  Rates of serious infections in RA patients taking TNF 
inhibitors have been published as approximating 5-6 SIEs per 100 patient-years, 
compared to 2-4 SIE per 100 patient-years in RA patients taking non-biologic DMARDs 
[Listing 2005, Dixon 2007].   
 
Deaths 
 
During the TCZ RA pivotal studies and long-term extensions to date, five patients died of 
cardiac etiologies (4 myocardial infarctions and 1 cardiac failure) and four patients died 
of infectious etiologies while on TCZ treatment.  A line listing of deaths in the Roche 
TCZ pivotal studies and long term extensions may be found in Table 13, below.  Other 
deaths in the TCZ global program are described in Table 32 in the appendix.  Overall, the 
numbers and causes of deaths in the program appear to be consistent with what might be 
expected for the underlying patient population. 
 
Nonfatal Serious Adverse Events: Malignancy 
 
As discussed above, the overall exposure-adjusted incidence of malignancy in the TCZ 
RA studies appears to be within the range of what might be expected in the RA patient 
population.  The types of malignancies observed are described in Table 14, below.  Few 
malignancies were observed during the 6-month controlled period of the RA pivotal 
studies.  During the long-term extensions, a total of 65 neoplasms or malignancies were 
diagnosed; basal cell skin carcinomas occurred most commonly, followed by lung 
neoplasms and lung cancers.  The published literature is consistent in suggesting an 
increased risk of non-melanoma skin cancers in RA patients; for lung cancer, the relative 
risk for RA patients is less certain, although lung cancer is the one of the most common 
cancers in the general population (2nd most frequently diagnosed in both Caucasian men 
and women, 1988-1992, SEER).  The relative risk of lymphoma is higher in RA patients, 
however thus far, only a single case of lymphoma has occurred with TCZ treatment in 
Roche RA program.  Overall, the pattern and frequency of malignancies observed in the 
TCZ RA program to date appears consistent with what might be expected in RA patients 
and does not clearly implicate an additional risk attributable to TCZ treatment. 
 



AAC Briefing Document  Actemra/Tocilizumab (BLA 125276) 
FDA Clinical Summary 

Page 15 of 43 

Table 13  Deaths in the TCZ RA Pivotal Studies and Long-Term Extensions 
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Table 14  Neoplasms and Malignancies 

 
 
Serious Infections 
 
TCZ treatment was associated with a higher risk of serious infections.  The numbers and 
types of serious infections are shown in Table 15, below.  Of these, pneumonia and 
cellulitis were by far the most commonly occurring serious infections.  In addition to 
commonly occurring bacterial infections, treatment with TCZ was associated with an 
increased incidence of herpes zoster, including herpes zoster ophthalmicus.  No other 
viral reactivation events were noted in the Roche RA program, however a single case of 
serious EBV reactivation complicated by non-Hodgkin’s lymphoma and resulting in 
death was observed in the Chugai RA trials.  Patients with a history of recurrent 
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infections, including hepatitis B, hepatitis C, and herpes zoster were excluded from the 
RA trials. 
 
Patients were also excluded from the studies if they had a history of or known active 
mycobacterial infections, but were not specifically required to have TB screening or 
prophylaxis; in fact, 53 patients had a history of TB or positive PPD prior to study start.  
Despite this and the global nature of the studies, only a single case of TB has been 
diagnosed in the program thus far.  Additionally, two opportunistic infections were 
diagnosed: one case of pneumocystis jiroveci pneumonia and one case of mycobacterium 
avium intracellulare pneumonia. 
 
Thus far, the overall safety profile of TCZ with respect to infections is consistent with 
that of other immunosuppressants and implicates an increased risk of serious infection 
with TCZ treatment. 
 
Serious Adverse Events 
 
The numbers and types of SAE are displayed in Table 16, below.  Serious infections were 
the most common type of serious adverse event, followed by the gastrointestinal (GI) 
disorder and injury system-organ classes (SOC).  The injury SOC was primarily 
populated by events of falls and fractures.  GI events included GI perforations, which are 
discussed in greater detail below. 
 
The overall rate of myocardial infarctions (MI) in the RA Phase 3 studies and long term 
extensions remained consistent over time (data not shown).  As of the final data cut-off 
for the 120-day safety update (January 31, 2008 for deaths and SAE), 15 MI were 
diagnosed in approximately 4158 patient-years exposure for a rate of 0.35 per 100 
patient-years.  This rate is not elevated compared to published rates of MI in RA patients, 
which range from 0.47 per 100 patient-years in the ARAMIS database to 0.76 per 100 
patient-years in the National Data Bank for Rheumatic Diseases.   
 
Similarly, the rate of cerebrovascular accident events in patients treated with TCZ during 
the Phase 3 studies is not elevated compared to published rates.  Nine CVA were 
diagnosed in 4158 patient-years exposure for a rate of 0.22 per 100 patient years.  Note 
that Table 16 does not list two of the events: two patients who remain on blinded 
treatment in WA17823 (designed as a 2 year study).  Published rates range from 0.11 per 
100 patient-years in female RA patients within the Nurse’s Health Study to 0.76 per 100 
patient-years in the UK General Practice Research database. 
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Table 15  Serious Infections 
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Table 16  Serious Adverse Events 
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Adverse Events Causing Discontinuation 
 
Table 17  Adverse Events Causing Discontinuation 

 
 
The study protocols mandated discontinuation for patients meeting certain laboratory 
criteria, such as AST/ALT > 3 X ULN that persisted or recurred upon re-exposure of 
treatment, AST/ALT > 5 X ULN, total bilirubin >2.5 mg/dl or unconjugated bilirubin > 2 
X ULN, and ANC < 0.5 x 109/L.  As summarized in Table 17, above, these protocol-
mandated laboratory discontinuations were the most common reason for discontinuation.  
Laboratory abnormalities are discussed in further detail below.  Infections and 
malignancies were the next most common types of events causing discontinuation.  For a 
more detailed listing of the preferred terms associated with the adverse events causing 
discontinuation, refer to Table 33 in the appendix. 
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Other Adverse Events of Interest 
GI Perforations 
 
In the global RA TCZ program, to include the Roche and Chugai studies, as of December 
31, 2007, approximately 4700 patients were exposed to TCZ for approximately 7961 
patient-years cumulative exposure.   A total of 16 GI perforation events occurred in 15 
patients [one patient had both an upper GI (UGI) and a lower (LGI) event].  Compared to 
RA patients in the United Health Care database and the Marketscan database, RA patients 
in the TCZ global program had a slightly higher incidence of UGI perforation events and 
a similar incidence of LGI perforation events. 
 
Table 18  Exposure-Adjusted Incidence of GI Perforations 

 
 
Almost all events occurred while patients were on TCZ 8 mg/kg, however TCZ 8 mg/kg 
was the default dose for the open-label extensions.  The duration of TCZ exposure before 
event occurrence varied between 1 and 36 months.  For additional details of the cases, 
refer to line listing table 34 in the appendix.   
 
Demyelinating Disorders 
 
Table 19  Demyelinating Adverse Events in the TCZ Global Program 

 
 
Four patients experienced demyelinating neurologic events in the global TCZ program, as 
detailed in Table 19, above.  The background risk of demyelinating disorders in RA 
patients is not currently known. 
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Common Adverse Events  
 
Table 20  Common Adverse Events by System-Organ-Class and Trial Treatment 

 
 
Overall, the types and incidence of common adverse events in the TCZ RA pivotal trials 
and long-term extensions were consistent with the patient population and the 
immunosuppressive nature of the study treatments.  Frequency by system-organ-class and 
trial treatment is listed in Table 20, above.  Infections/infestations were again the most 
common type of adverse event, followed by GI disorders.  Table 21 below lists the 
common events by preferred term occurring in at least 1% of patients in a TCZ treatment 
group, where occurrence was greater in a TCZ group than placebo.  Most events were 
typical, such as upper respiratory infections and headache.  The possible relationship of 
TCZ treatment with events of hypertension and laboratory abnormalities is discussed in 
further detail below. 
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Table 21  Common Adverse Events by Preferred Term and Trial Treatment 
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Laboratory Findings 
 
Treatment with TCZ appeared to result in dose-related changes in certain hematology, 
hepatobiliary and lipid parameters.  Mean changes from baseline are summarized in 
Table 22, below; changes in absolute neutrophil count (ANC) and platelets are illustrated 
in Figure 1, below.  Overall, changes in neutrophil counts and platelets appeared to 
remain within the normal range and reverted back toward baseline once treatment ended 
(at Week 24).   TCZ treatment resulted in small mean increases in liver enzyme tests and 
possibly bilirubin.  Changes in lipid parameters were also incrementally small; however 
all lipid parameters, including total cholesterol, HDL, LDL and triglycerides were 
increased.  Changes of greater magnitude are discussed in further detail below. 
 
Table 22  Mean Change from Baseline in Selected Laboratory Parameters at Week 24 
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Figure 1: Platelet and Neutrophil Counts Over Time 

 
Only worst values within a time window per patient are summarized.  Escape data excluded. 
Taken from Figures 2 and 3 of Module 2.7.4 Summary of Clinical Safety 
 
Marked Laboratory Abnormalities 
 
Hematology parameters: 
As noted in Table 23 below, few patients reached the protocol-mandated discontinuation 
point of ANC < 0.5 x 109/L during the 6-month controlled period, however those who did 
were on TCZ treatment.  Discontinuation criteria were not pre-specified for other 
hematology parameters.  A higher proportion of TCZ-treated patients met protocol-
defined criteria for markedly low WBC or neutrophils, however these low white blood 
cell counts were not associated with infectious adverse events.  Similarly, a higher 
proportion of TCZ-treated patients met protocol-defined criteria for at least one markedly 
low platelet count, but few of these patients had replicated values meeting these criteria.  
Low platelet counts were not associated with bleeding adverse events.    

Normal 
Range 

Normal 
Range 

ANC over time 

Platelet count over time 
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Table 23  Markedly Abnormal Hematology Parameters 

 
 
Hepatobiliary parameters: 
Per protocol, patients experiencing 2 transaminase elevations >3 X ULN on treatment 
were permanently discontinued from study drug.  Patients experiencing any transaminase 
elevations > 5 X ULN or total bilirubin >2.5 mg/dL or unconjugated bilirubin levels > 2 
X ULN were also to be permanently discontinued from study drug in the core studies.  
The number of patients actually discontinued for these reasons was low, but the 
proportion was higher in the TCZ treatment groups, as summarized in Table 24, below. 
 
Table 24  Markedly Abnormal Hepatobiliary Parameters 
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Dose modification or interruption for hepatobiliary laboratory abnormalities was also 
more frequent in the TCZ treatment groups compared with placebo.  Overall, TCZ 
treatment was associated with a higher incidence of markedly abnormal (as defined by 
the sponsor) AST/ALT elevation. 
 
No instances of liver enzyme elevations to >3 X ULN with concomitant increase in total 
bilirubin to >2 X ULN were noted in the 6-months safety population. One female patient 
in her late 50’s received tocilizumab 8 mg/kg for 6 months in the randomized trial 
without significant problems but subsequently, in the long-term extension, started 
concomitant MTX for the first time at 20 mg weekly and had a simultaneous increase in 
ALT and AST to >8 X ULN and total bilirubin to >2 X ULN (primarily due to elevations 
of indirect bilirubin).  Alkaline phosphatase levels remained in the normal range during 
the episode, although one subsequent alkaline phosphatase level was slightly elevated 
(130 with normal range 35-123 U/L).  The patient’s MTX dose was lowered and her TCZ 
was held, however liver enzyme elevations recurred when the patient was re-started on a 
lower dose of TCZ (4 mg/kg).  There were no clinical symptoms associated with these 
laboratory abnormalities, but the patient was withdrawn due to abnormal liver enzymes. 
The event subsequently resolved, and ALT, AST, alkaline phosphatase, and bilirubin 
values returned to their normal range. 
 
Overall, in patients experiencing liver enzyme elevations who continued on study, 
modification of treatment regimen (a reduction of the dose of DMARD, an interruption of 
TCZ infusion and/or reduction of TCZ dose from 8 mg/kg to 4 mg/kg) led to a decrease 
or a normalization without subsequent elevation of liver enzymes, or occurrence of 
hepatobiliary AEs.  Currently available data on over 3700 patients treated with TCZ for 
up to 2 years show contain no clinical events of hepatitis or hepatic failure. 
 
Lipid parameters 
 
Table 25  Markedly Abnormal Lipid Parameters 

 



AAC Briefing Document  Actemra/Tocilizumab (BLA 125276) 
FDA Clinical Summary 

Page 28 of 43 

 
As shown above in Table 25, very few patients experienced markedly low HDLs, 
however a higher proportion of patients in the TCZ treatment groups met sponsor-defined 
criteria for markedly abnormal elevations in total cholesterol, LDL, and triglycerides.  
Lipid-lowering agents could be initiated at the discretion of patients’ health care 
providers but were not mandated in the study protocols.  The proportion of patients 
started on lipid-lowering agents in the RA pivotal trials/extensions (1-2% in the 
controlled period, 7% in the long-term extensions) does not appear to be excessive, given 
the underlying cardiovascular risk and co-morbidities in the RA patient population.  
Cardiovascular events have been discussed above in the serious adverse events section; 
thus far, MI and CVA rates in the RA pivotal studies/extensions are not elevated 
compared to rates described in the literature.   
 
Vital Signs  
 
A higher proportion of patients in the TCZ treatment groups experienced elevations of 20 
mmHg or more in systolic and/or diastolic blood pressure, summarized in Table 26, 
below.  Blood pressure elevation was transient, and no permanent changes were noted, as 
evidenced by lack of change in baseline vs. last post-baseline mean blood pressures.  The 
few HTN-related SAEs reported during the 6-month controlled period occurred in the 
TCZ 8 mg/kg + DMARD treatment arm; however, as previously noted, exposure-
adjusted rates of stroke events overall are within expected rates for the RA patient 
population. 
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Table 26  Effect of TCZ on Blood Pressure 

 
 
 
 
 
Immunogenicity and Infusion Reactions 
 
Routine samples for anti-TCZ antibody testing were collected at baseline and at months 
1, 2, 3, and 6 in the pivotal studies, and every 24 weeks in the long-term extensions.  In 
addition to routine testing, patients who experienced an adverse event of “potential 
immunogenic nature” (defined in the study protocol) or patients who discontinued 
treatment because of insufficient therapeutic response underwent immunogenicity testing.  
These results are summarized in Table 27, below. 
 
A very small proportion of patients tested returned positive for anti-TCZ antibodies 
(46/2553, 1.8%) in the TCZ treatment groups of the 6-month safety population.  
Approximately 6% (10/159) of patients tested for events of potentially immunogenic 
origin were positive for anti-TCZ antibodies.  Five of these patients had events that 
resulted in withdrawal, to include anaphylactic reaction, infusion reactions, and 
hypersensitivity.  During the 6-month controlled period, fourteen TCZ-treated patients 
withdrew for reasons ascribed to insufficient therapeutic response and underwent loss of 
efficacy (LoE) testing; none of these patients were positive for anti-TCZ antibodies.  
Subsequently, an additional 50 patients have withdrawn for LoE from the long-term 
extensions; only one of these patients was positive for anti-TCZ antibodies.  
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Table 27  Summary of Immunogenicity Testing Results 

 
 
Table 28  Summary of Infusion Reactions 

 
 
As shown in Table 27, a small percentage (6%) of patients experiencing adverse events 
of potentially immunogenic origin tested positive for anti-TCZ antibodies.  The majority 
of patients experiencing acute infusion reactions (Table 28, above) were therefore 
negative.  A higher proportion (7-9% vs. 5% in the placebo or MTX groups) of patients 
in the TCZ treatment groups experienced acute (within 24 hours) infusional adverse 
events, and the proportion did increase during the long-term extensions.  However, the 
majority of these patients were able to continue treatment and did not experience 
recurrence.  Of note, a total of 6 patients experienced anaphylactic reactions, all of which 
resulted in withdrawal; 3 were positive for anti-TCZ antibodies, 1 was negative, and 2 
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were not tested.  Anaphylactic reactions tended to occur after the second to fourth 
infusions. 
 
Overall, immunogenicity and acute infusional adverse events occurred in a small fraction 
of patients who received TCZ treatment and did not appear to significantly impact the 
overall efficacy or safety profile of TCZ treatment.  The frequency and severity of these 
events appear to be consistent with those observed with currently approved biologic 
treatments for RA. 
 

Conclusion 
 
Table 29 below describes an estimate of the potential benefit vs. potential risks of TCZ 
treatment in RA.  Number-needed-to-treat/-harm (NNT/NNH) calculations were based on 
the 4 placebo-controlled studies (WA17824 is a non-inferiority study of TCZ 8 mg/kg 
monotherapy vs. MTX monotherapy), utilizing the comparison of TCZ 8 mg/kg + 
DMARD vs. placebo + DMARD from the 6-month controlled period.   
 
During this period, the frequency of malignancy diagnoses and lipid-lowering agent starts 
were the same in the TCZ 8 mg/kg + DMARD group as for the placebo + DMARD 
group, resulting in an NNH of ∞.  As a caveat, it should be noted that the proportion of 
patients experiencing malignancy, SAE, SIE or needing to start lipid lowering agents all 
increased over the duration of the long-term extension studies.  However, exposure-
adjusted incidence of malignancies remained similar to the controlled period, and 
exposure-adjusted incidence of serious infections were lower (see Table 11, above).  
Liver enzyme abnormalities were relatively common.  In most cases, liver enzyme 
elevations were mild to moderate. However, in one patient receiving tocilizumab severe 
elevations occurred following addition of MTX to levels that met criteria for Hy’s law, 
i.e., ALT and AST levels greater than 3x ULN (upper limit of normal) accompanied by 
elevated total bilirubin above 2x ULN without evidence of cholestasis.  Drugs exhibiting 
cases of Hy’s law have been used at the Food and Drug Administration to identify drugs 
likely to cause severe liver injury.  Of note, the patient in question had MTX added at a 
dose higher than the usual dose for initiating therapy, i.e., 20 mg/wk.  IL6 receptor 
expression is high in the liver, providing a biologically plausible mechanism for this 
finding.  The rate of GI perforations may be slightly elevated over background rates in 
RA (see Table 18, above), however were still an uncommon occurrence.   
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Table 29  Risk-Benefit Overview 

 
 
Based on the results of the 5 controlled RA trials submitted by the sponsor, treatment 
with tocilizumab appears to be effective for patients with moderate to severely active RA.    
 
The safety data from these trials, long-term extensions, and the global experience with 
TCZ overall depict the profile of an immunosuppressant and its inherent risks, such as 
serious infections.  As a monoclonal antibody for infusion, TCZ appears to exhibit an 
immunogenicity and infusion-reaction profile that is consistent with approved agents of 
similar design and route of administration.  As an IL6 inhibitor, TCZ manifested effects 
on WBC, liver enzymes, and lipids, although these were not associated with clinical 
adverse events in the controlled setting of the clinical trial experience.  The clinical trial 
experience has been extensive, but may not capture the full extent of safety concerns that 
may arise with long-term IL6 inhibition. 
 
The Agency is asking the Committee to review the safety and efficacy data for TCZ and 
to provide your assessment of the risks and benefits of TCZ treatment, and your judgment 
as to whether it should be approved for the treatment of moderately to severely active 
RA. 
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Appendices 
 
Efficacy 
 

Table 30  Summary of Change in ACR Components and DAS28 from Baseline to Week 24 
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Percentage improvement in Disease Activity, ACRn, at Week 24 
Analyses by Joan Buenconsejo, Ph.D., FDA 
X axis = Percentage improvement in disease activity, ACRn, scale 0-100 
Y axis = Percent of patients improved, scale 0-100 
WA17822, 17823, 18062: Blue line = TCZ 8 mg/kg, Black line = TCZ 4 mg/kg, Red line = Placebo  
WA18063: Black line = TCZ 8 mg/kg, Red line = Placebo 
WA17824: Black line = TCZ 8 mg/kg, Red line = MTX 
 
Study WA17822      Study WA17823 

 
Study WA18062   Study WA18063 

 
Study WA17824 

 rxgp MRA 8mg/ kg MTX onl y

Percent age I mprovement  i n Di sease Act i vi t y,  ACRn

rxgp MRA 8mg/ kg Pl acebo

Percent age I mprovement  i n Di sease Act i vi t y,  ACRn

rxgp MRA 4mg/ kg MRA 8mg/ kg Pl acebo

Percent age I mprovement  i n Di sease Act i vi t y,  ACRn
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Proportion of ACR Responders by Week 
Analyses by Joan Buenconsejo, Ph.D., FDA 
Left hand column: ACR 20 responders, scale 0-100 
Right hand column: ACR 50 responders, scale 0-50 
Yellow line = TCZ 8 mg/kg, Pink line = TCZ 4 mg/kg, Blue line = Placebo 
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Proportion of ACR Responders by Week (continued) 
Left hand column: ACR 20 responders, scale 0-100 
Right hand column: ACR 50 responders, scale 0-50 
Pink line = TCZ 8 mg/kg, Blue line = Placebo 
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Pink line = TCZ 8 mg/kg, Blue line = MTX 
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Safety Appendices 
 
Table 31  Description of Clinical Studies Contributing Supportive Safety Information 
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Table 32  Deaths in TCZ-Treated Patients in the Global Safety Database 
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Table 33  Adverse Events Causing Discontinuation, Unabridged Version 
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Table 34  GI Perforations Line Listing 

 
 




