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Executive Summary:  

Tocilizumab is a humanized, recombinant IgG1k monoclonal antibody that inhibits the interleukin-6 (IL-6) receptor.  It has received FDA-approval for the treatment of rheumatoid arthritis (RA) in patients with moderate to severe, active disease in whom one or more TNF inhibitor (TNF-I) therapies have failed to provide an adequate response.

Efficacy:

The efficacy of tocilizumab was evaluated in five trials of patients with active RA.  The manufacturer refers to these clinical trials by Study I – V. 
· The RADIATE study (study V) is a phase III, randomized, double-blind, placebo-controlled, parallel-group, multicenter study that assessed tocilizumab + MTX vs. placebo + MTX in patients with moderate to severe RA who had an inadequate response or were intolerant of at least one TNF-inhibitor2.  
· The primary endpoint of ACR20 at weeks 24 was significantly better in both treatment arms receiving tocilizumab + MTX than placebo + MTX.  

· Secondary endpoints ACR50 and ACR70 responses at 24 weeks were significantly better in the both tocilizumab + MTX arms compared to placebo + MTX.
· Improvements in Swollen Joint Count (SJC) and Tender Joint Count (TJC) were noted for both tocilizumab + MTX arms at week 24.

· Health Assessment Questionnaire values improved for both tocilizumab + MTX arms vs. comparator, when compared to baseline

· DAS28 remission was noted to be significant only among those receiving TOC 8 mg/kg.

Safety:

The adverse event data for tocilizumab is extracted from the 5 double-blind, controlled, multicenter trials in various clinical settings (tocilizumab as monotherapy, in combination with methotrexate and in combination with DMARDs).  

· Tocilizumab carries a boxed warning about the risk of serious infections. Serious infections leading to hospitalization or death including tuberculosis (TB), bacterial, invasive fungal, viral and other opportunistic infections have occurred in patients receiving tocilizumab.  Testing for latent tuberculosis is recommended.
· The most common reported infections (5-8%) were nasopharyngitis and upper respiratory tract infections in the 6-month controlled clinical trial population.  In the all-exposure population, the overall rate of infections was 108 events per 100 patient-years.
· The overall rate of GI perforation, in the all-exposure population, was 0.28 events per 100 patient-years.  GI perforation was primarily reported as complications of diverticulitis including generalized purulent peritonitis, lower GI perforation, fistula and abscess.  
· Infusion reactions were reported in ~ 7% of patients receiving tocilizumab plus DMARDs   compared to 5% of patients in the placebo plus DMARD group.  Anaphylactoid and anaphylactic reactions (hypersensitivity reactions) were generally observed during the second to fourth tocilizumab infusion.    Appropriate medical treatment should be available in the event that a serious hypersensitivity reaction occurs.

· Laboratory abnormalities, such as neutropenia, thrombocytopenia, liver transaminase elevations and elevated lipid parameters (i.e. LDL, HDL cholesterol, triglycerides), require monitoring and may require dose-modification or discontinuation.  Persistent increases in lipid parameters have responded to lipid-lowering pharmacotherapy.  Neutropenia and thrombocytopenia has not been shown to be related to infection or bleeding episodes.
· A Risk Evaluation and Mitigation Strategy (REMS) program consists of patient counseling and a medication guide.
Introduction

The purposes of this monograph are to (1) evaluate the available evidence of safety, tolerability, efficacy, cost, and other pharmaceutical issues that would be relevant to evaluating tocilizumab for possible addition to the VA National Formulary; (2) define its role in therapy; and (3) identify parameters for its rational use in the VA.

Pharmacology/Pharmacokinetics1
Distribution: Vdss 6.4L; Tocilizumab undergoes biphasic elimination.  Following intravenous administration, the central Vd was 3.5L and peripheral Vd was 2.9L.
Excretion: The mean clearance was 0.29 ml/hr/kg following a single 10 mg/kg dose; total clearance is concentration-dependent and is the sum of the linear and nonlinear clearances; linear clearance increases with body weight.
Elimination half-life: The mean terminal half-life was 6.3 days after a single 10 mg/kg dose.  The half-life was 11 – 13 days for those receiving 4 mg/kg and 8 mg/kg tocilizumab doses in a pharmacokinetic analysis of 1793 patients who were treated every 4 weeks for 24 weeks.

Drug concentration levels of tocilizumab are based on the population pharmacokinetic study of 1793 patients with rheumatoid arthritis.
Peak: The predicted mean Cmax at steady state was 88.3 mcg/ml and 183 mcg/ml in those receiving 4 mg/kg and 8 mg/kg, respectively.
Peak in those patients weighing > 100 kg: 269 mcg/ml; therefore tocilizumab doses exceeding 800 mg per infusion are not recommended.

Area Under the Curve (AUC): The AUC for tocilizumab increased as body weight increased.

The predicted mean AUC at steady state was 13,000 mcg x hr/ml and 35,000 mcg x hr/ml for the 4 and 8 mg/kg doses, respectively.

AUC in patients weighing > 100 kg: 55,500 mcg x hr/ml with either 4 or 8 mg/kg doses.  Therefore, tocilizumab doses exceeding 800 mg are not recommended.
Onset of CRP levels to normal range:  A decrease in C-reactive protein (CRP) levels to within normal ranges occurred as early as week 2 following initiation of therapy for either 4 or 8 mg/kg doses.  Changes in pharmacodynamic parameters (i.e. decreases in rheumatoid factor, ESR, serum amyloid A and increases in hemoglobin) were observed with both doses, although the greatest improvement in these parameters was with the 8 mg/kg dose.

Onset of ANC nadir:  In a healthy population, at tocilizumab doses ranging from 2 – 28 mg/kg, ANC decreased to the nadir within 3 – 5 days after administration.  Neutrophils recovery followed a dose-dependent pattern toward baseline values.  Patients with rheumatoid arthritis followed a similar pattern of ANC fluctuation as the healthy patients.

FDA Approved Indication(s) 

Tocilizumab is FDA-approved for the treatment of adult patients with moderately to severely active rheumatoid arthritis and who have had an inadequate response to one or more TNF-antagonist therapies.
Potential Off-label Uses

This section is not intended to promote any off-label uses. Off-label use should be evidence-based. See VA PBM-MAP and Center for Medication Safety’s Guidance on “Off-label” Prescribing (available on the VA PBM Intranet site only).
Tocilizumab is FDA-approved for the treatment of moderate to severe active rheumatoid arthritis in adult patients who have had an inadequate response to one or more TNF antagonist therapies.

Potential off-label uses of tocilizumab include: treatment of Juvenile Idiopathic Arthritis (JIA), Bipolar disorder, Castleman’s disease, Still’s disease, Graft-Versus-Host Disease (GVHD), monotherapy in RA unresponsive to methotrexate.
Current Alternatives

Therapeutic alternatives to tocilizumab include rituximab and abatacept.  Both drugs have activity in RA patients who are unresponsive to TNF antagonists.  Abatacept is not on VANF.  Rituximab is on VANF restricted to CFU as combination therapy with MTX if patients had a suboptimal response to an adequate trial of MTX and documented contraindications, intolerance and/or suboptimal response to > 1 DMARD at standard doses and contraindications, intolerance and/or suboptimal response to > 1 biologic DMARD at standard doses.
Dosage and Administration

Tocilizumab may be used alone or in combination with methotrexate or other DMARDs.  

Dosage:  
· The starting dose is 4 mg/kg given every 4 weeks, followed by an increase to 8 mg/kg based on clinical response.
· Doses > 800 mg per infusion are not recommended.

· The combination of tocilizumab with biologic DMARDs should be avoided due to potential risk of increased immune suppression and infection.

· Patients with absolute neutrophil count (ANC) < 2000/mm3, platelet count < 100,000/mm3, AST/ALT > 1.5 x ULN should NOT be started on tocilizumab.
Dose Modification:

· Patients who develop a serious infection should not receive further tocilizumab until the infection is controlled.
· Recommendations for liver enzyme abnormalities

	Lab Value
	Recommendation

	> 1 to 3x ULN
	Dose modify concomitant DMARDs if appropriate

For persistent increases within this range, reduce tocilizumab dose to 4 mg/kg or interrupt therapy until ALT/AST normalize

	> 3 to 5x ULN (confirmed by repeat testing)
	Interrupt tocilizumab until < 3x ULN;

Follow recommendations above for > 1 to 3x ULN;

For persistent increases > 3x ULN, discontinue tocilizumab

	> 5x ULN
	Discontinue tocilizumab


· Recommendations for low absolute neutrophil count (ANC)

	Lab value (cells/mm3)
	Recommendation

	ANC > 1000
	Maintain dose

	ANC 500 to 1000
	Interrupt tocilizumab;

When ANC > 1000 cells/mm3 resume tocilizumab at 4 mg/kg and increase to 8 mg/kg when clinically appropriate

	ANC < 500
	Discontinue tocilizumab


· Recommendations for low platelet count

	Lab value (cells/mm3)
	Recommendation

	50,000 to 100,000
	Interrupt tocilizumab;

When platelet count > 100,000 cells/mm3 resume tocilizumab at 4 mg/kg and increase to 8 mg/kg when clinically appropriate

	< 50,000
	Discontinue tocilizumab


Administration: 
· Single-use vials of tocilizumab [20 mg/ml] are available as 80 mg/4ml, 200 mg/10ml and 400 mg/20ml.  
· Tocilizumab does not contain a preservative therefore unused drug within the vials should be discarded.

· Tocilizumab solutions are compatible with polypropylene and polyethylene infusion bags and bottles as well as polyvinyl chloride infusion bags and glass infusion bottles
Preparation:

· Calculate volume of tocilizumab needed for patient dose.
· Using aseptic technique, from a 100 ml infusion bag/bottle of 0.9% sodium chloride injection USP (NSS), withdraw a volume of NSS equal to the volume of patient dose.
· Slowly add tocilizumab to infusion bag/bottle.  To mix, gently invert to avoid foaming.

· Inspect visually for particulate matter and discoloration prior to administration.  If either noted, do not use product.

· Fully diluted solutions for infusions should be protected from light and stored at 2 - 8°C (36 - 46°F) or room temperature for up to 24 hours.  

· Allow the fully diluted tocilizumab solution to reach room temperature prior to infusion.

· Tocilizumab should be given as a 60-minute intravenous infusion with an infusion set.  Do not administer as intravenous push or bolus.
· Do not infuse tocilizumab through the same intravenous line as other drugs.  Compatibility studies have not been conducted to evaluate co-administration with other drugs.
Efficacy 

Efficacy Measures in Rheumatoid Arthritis
The primary measurement used to define efficacy in rheumatoid arthritis is the American College of Rheumatology (ACR) 20% improvement criteria.  The ACR20 is defined as the following:

1.  At least 20% improvement in tender joint count

2.  At least 20% improvement in swollen joint count

3.  At least 20% improvement in 3 of 5 ACR-core set measures:

· Patient global assessment

· Physician global assessment

· Patient pain assessment

· Patient self-assessed disability (disability index of the Health Assessment Questionaire [HAQ-DI])

· Acute phase reactant 

Other measures used to define efficacy of tocilizumab include ACR50 (50% improvement in ACR criteria), ACR70 (70% improvement in ACR criteria), Disease Activity Scale (DAS28) remission, Swollen Joint Count (SJC), Tender Joint Count (TJC), Health Assessment Questionnaire (HAQ), Change in Genant-modified Total Sharp Score.
Summary of efficacy findings 

Safety and efficacy of tocilizumab was evaluated in five trials of patients with active RA.  The manufacturer refers to these clinical trials by Study I – V.
The RADIATE study (study V) is a phase III, randomized, double-blind, placebo-controlled, parallel-group, multicenter study that assessed tocilizumab + MTX vs. placebo + MTX in patients with moderate to severe RA who had an inadequate response to or were intolerant of at least one TNF-inhibitor2.  
· A total of 400 patients were randomized: 175 TOC 8 mg/kg + MTX vs. 163 TOC 4 mg/kg + MTX vs. 160 placebo + MTX

· Median age, 53 years; Gender, 81% female

· Median disease duration: 11 years

· Prior TNF-inhibitors included: etanercept, adalimumab and/or infliximab

· Arms: TOC 8 mg/kg + MTX vs. TOC 4 mg/kg + MTX vs. placebo + MTX IV every 4 weeks

· Rescue TOC 8 mg/kg + MTX offered at week 16 if treatment failure

· Primary endpoint: ACR20 at week 24

· Secondary endpoints: ACR50, ACR70, DAS 28 remission, SJC, TJC, HAQ, adverse events, infections and infusion reactions

· ACR20 was significantly better in both TOC dosing groups, compared to placebo.
· The response to both doses of TOC was rapid.

· Number of prior TNF-inhibitors did not appear to affect ACR20 response.

· DAS28 remission was noted to be significant only among those receiving TOC 8 mg/kg.

· Noteworthy adverse effects included: infection, infusion reactions, neutropenia and hypertriglyceridemia.
Table 1. Phase III Trials of Tocilizumab in RA
	Reference
	Population
	N
	Design
	Arms
	Primary endpoint
	Efficacy Results

	AMBITION3
(study I)
	Moderate to severe, active RA, no MTX within 6 mos; 67% were MTX naive
	673
	Phase III, randomized, double-blind, double-dummy, parallel-group
	TOC 8 mg/kg IV q 4 wks vs. MTX
	ACR20 at wk 24
	ACR20, ACR50 and ACR70 were all better for TOC arm

	LITHE8
(study II)
	Moderate to severe RA with inadequate response to MTX
	1190
	2-year phase III, randomized, double-blind, placebo-controlled
	TOC 4 mg/kg + MTX vs. TOC 8 mg/kg + MTX vs. placebo + MTX
	Genant-modified Sharp score, AUC in HAQ-DI at wks 52, 104
	Both doses of TOC inhibit radiographic progression at wk 52

	OPTION4
(study III)
	Moderate to severe RA with inadequate response to MTX
	623
	Phase III, randomized, controlled, double-blind, multicenter
	TOC 4 mg/kg + MTX vs. TOC 8 mg/kg + MTX vs. placebo + MTX given q 4 wks
	ACR20 at wk 24
	More patients in both TOC arms achieved ACR20, ACR50 and ACR70 at wk 24

	TOWARD5
(study IV)
	Moderate to severe RA with inadequate response to DMARDs
	1220
	Phase III, randomized 2:1, controlled, double-blind, multicenter 
	TOC 8 mg/kg + DMARDs vs. placebo + DMARDs given q 4 wks x 6
	ACR20 at wk 24
	More patients in TOC arm + DMARDs achieved ACR20, ACR50 and ACR70 at wk 24


For further details on the efficacy results of the clinical trials, refer to Appendix:  Clinical Trials (page 17).
Adverse Events (Safety Data)1
The adverse event data for tocilizumab is taken from 5 double-blind, controlled, multicenter trials in various clinical settings (tocilizumab as monotherapy, in combination with methotrexate and in combination with DMARDs).  Among these studies, a total of 288 patients received tocilizumab doses of 8 mg/kg as monotherapy; 1582 patients received tocilizumab doses of 8 mg/kg in combination with DMARDs and 774 patients received tocilizumab doses of 4 mg/kg in combination with methotrexate.  

The all exposure population (n=4009) included patients in the registration studies who received at least one dose of tocilizumab.  Of these patients, 3577 received therapy for at least 6-months duration, 3296 received therapy for at least one year; 2806 received therapy for at least 2 years and 1222 received therapy for 3 years.  These patients (mean age, 52 years) had moderately to severely active rheumatoid arthritis.  Females represented 82% of the population.
Deaths and Other Serious Adverse Events 

Serious infections were the most commonly reported serious adverse event reported in the clinical trials.  In a 5-year extension study of tocilizumab monotherapy, serious infections were reported in 17.5% of patients for an overall rate of 5.7 events per 100 patient-years.   Malignancies were reported in 2.8% of the population or 0.7 events per 100 patient-years7. 
Serious infections reported in the RADIATE trial that led to study discontinuation included staphylococcal polyarthritis, necrotizing pneumonia, urosepsis and osteomyelitis/cellulitis.

Infusion reactions led to study discontinuation in two participants of the RADIATE trial2.  
Common Adverse Events

The most common serious adverse events were serious infections.  Those most commonly reported in > 5% of the patients for up to 6 months included upper respiratory tract infections, nasopharyngitis, headache, hypertension and increased ALT.
A Boxed Warning exists concerning the risk for serious infections and includes the following warning:

· Serious infections leading to hospitalization or death including tuberculosis (TB), bacterial, invasive fungal, viral and other opportunistic infections have occurred in patients receiving tocilizumab.

· If a serious infection develops, interrupt tocilizumab until the infection is controlled.

· Perform test for latent TB; if positive, start treatment for TB prior to starting tocilizumab.

· Monitor all patients for active TB during treatment, even if initial latent TB test is negative.
Other Adverse Events

Overall Infections
The most common reported infections (5-8%) were nasopharyngitis and upper respiratory tract infections in the 6-month controlled clinical trial population.  In the all-exposure population, the overall rate of infections was 108 events per 100 patient-years.
Serious Infections

In the 6-month, clinical trial population, the rate of serious infections in the tocilizumab monotherapy group was 3.6 per 100 patient-years vs. 1.5 per 100 patient-years in the methotrexate group.  The rate of serious infections in the tocilizumab (4 mg/kg and 8 mg/kg) plus DMARD group was 4.4 and 5.3 events per 100 patient-years, respectively.  This is in comparison to the placebo plus DMARD group, who reported 3.9 events per 100 patient-years. In the all- exposure population, the overall rate of serious infections was 4.7 events per 100 patient-years.
The most common serious infections included pneumonia, urinary tract infection, cellulitis, herpes zoster, gastroenteritis, diverticulitis, sepsis and bacterial arthritis.  The overall rate of fatal serious infections was 0.13 per 100 patient-years.  Opportunistic infections have also been reported.

Gastrointestinal (GI) Perforations 

In the 6-month, clinical trial population, the rate of gastrointestinal perforation was 0.26 events per 100 patient-years.  The overall rate of GI perforation, in the all-exposure population, was 0.28 events per 100 patient-years.

GI perforation was primarily reported as complications of diverticulitis including generalized purulent peritonitis, lower GI perforation, fistula and abscess.  A majority of those with GI perforation were taking concomitant NSAIDs, corticosteroids or methotrexate.  The contribution of these medications versus tocilizumab is not known.
Infusion Reactions

Adverse events that occurred during or within 24 hours of the start of an infusion were deemed infusion reactions.  The most common reported event during the infusion was hypertension (1% for both 4 mg/kg and 8 mg/kg dose) while the most common events occurring within 24 hours of an infusion were headache (1%, both doses) and skin reactions (1%, both doses).  Skin reactions included rash, pruritus and urticaria.

In the 6-month study, infusion reactions were reported in 8% and 7% of patients receiving tocilizumab 4 mg/kg and 8 mg/kg plus DMARDs, respectively.  This compares to 5% of patients in the placebo plus DMARD group.

Anaphylactoid and anaphylactic reactions (hypersensitivity reactions) were generally observed during the second to fourth tocilizumab infusion.  These reactions required treatment discontinuation in 0.1% (3/2644) of the 6-month study population and 0.2% (9/4009) of the all-exposure population.  Appropriate medical treatment should be available in the event that a serious hypersensitivity reaction occurs.

Laboratory Tests
Neutrophils

Neutropenia, defined as a reduction in absolute neutrophil counts (ANC) below 1000/mm3, was reported in 1.8% and 3.4% of the 6-month clinical trial population that received tocilizumab 4 mg/kg and 8 mg /kg plus DMARDs, respectively.  In contrast, only 0.1% of the placebo plus DMARD group reported this degree of neutropenia.  Approximately 50% of these cases were noted to occur within 8 weeks of initiating therapy.

Severe neutropenia, defined as a reduction in ANC below 500/mm3, was reported in 0.4% and 0.3% of the 6-month clinical trial population that received tocilizumab 4 mg/kg and 8 mg/kg plus DMARDs, respectively.  This degree of neutropenia was reported in only 0.1% of those in the placebo plus DMARD group.  No clear relationship between neutropenia and the occurrence of serious infection has been identified.

The degree and pattern of neutropenia remained consistent in both the 6-month trial population and the all-exposure population.

Platelets

A reduction in platelet counts below 100,000/mm3 were reported in 1.3% and 1.7% of patients who received tocilizumab 4 mg/kg and 8 mg/kg plus DMARDs, respectively.  This is in contrast to 0.5% of those who received placebo plus DMARDs, without associated bleeding events.

The degree and pattern of thrombocytopenia remained consistent in both the 6-month trial population and the all-exposure population.

Liver Function Tests
Patients who experienced liver enzyme elevations had their therapy modified with either a dose reduction or interruption of therapy.  These modifications resulted in a normalization of liver enzymes or a reduction in their value.  Elevations in LFTs were not associated with clinically relevant increases in direct bilirubin.  They were not associated with clinical evidence of hepatitis or hepatic insufficiency.

Table 2. Incidence of Liver Enzyme Abnormalities in the 6-Month Controlled Period of Studies I-V

	Parameter
	Tocilizumab 

8 mg/kg monotherapy (%)
	MTX
(%)
	Tocilizumab 

4 mg/kg + DMARDs
(%)
	Tocilizumab 

8 mg/kg + DMARDs
(%)
	Placebo +  DMARDs
(%)

	AST (U/L)

> ULN to 3x ULN

> 3x ULN to 5x ULN

> 5x ULN
	22

0.3

0.7
	26

2

0.4
	34

1

0.1
	41

2

0.2
	17

0.3

< 0.1

	ALT (U/L)

> ULN to 3x ULN

> 3x ULN to 5x ULN

> 5x ULN
	36

1

0.7
	33

4

1
	45

5

1.3
	48

5

1.5
	23

1

0.3


Lipids
Lipid parameters were assessed 6 weeks following initiation of tocilizumab.  Increases in lipid parameters were noted at this time, but remained stable thereafter.  Rare triglyceride increases above 500 mg/dL were observed.  Elevated lipids responded to lipid-lowering pharmacotherapy.
Table 3. Changes in lipid parameters from baseline to week 24

	Parameter
	Tocilizumab 4 mg/kg + DMARDs
	Tocilizumab 8 mg/kg + DMARDs
	Tocilizumab 8 mg/kg Monotherapy

	Mean LDL (mg/dL)
	Increased by 13
	Increased by 20
	Increased by 25

	Mean HDL (mg/dL)
	Increased by 3
	Increased by 5
	Increased by 4

	Mean LDL/HDL*
	Increased by 0.14
	Increased by 0.15
	Increased by 0.26


* average increase reported
Immunogenicity

A total of 2876 patients in the 6-month controlled studies were tested for anti-tocilizumab antibodies.  Positive anti-tocilizumab antibodies were detected in 46 (2%) patients.  Five of these patients experienced a clinically significant hypersensitivity reaction that led to drug withdrawl.  A total of 30 (1%) patients developed neutralizing antibodies.

Of note, comparison of the immunogenicity data to other biologic products is difficult due to several factors.  Such factors include assay sensitivity and specificity, handling of the sample, timing of collection, assay methodology as well as patient factors such as concomitant medication and underlying conditions.

Malignancies

A total of 15 malignancies were diagnosed in those receiving tocilizumab during the 6-month controlled studies period.  This compares to 8 malignancies diagnosed among the control groups.  The exposure-adjusted incidence between treatment and placebo group was similar (1.32 events per 100 patient-years vs. 1.37 events per 100 patient-years, tocilizumab vs. control groups, respectively).  In the all-exposure population, the malignancy rate remained consistent between both tocilizumab and control groups.
Other Adverse Reactions

Table 4. Adverse Events (AE) occurring in > 2% of patients on tocilizumab + DMARD and > 1% than that observed in patients on placebo + DMARD

	AE
	Tocilizumab 8 mg/kg Monotherapy

N=288

(%)
	MTX

N=284

(%)
	Tocilizumab 4 mg/kg + DMARDs

N=774

(%)
	Tocilizumab 8 mg/kg + DMARDs

N=1582

(%)
	Placebo + DMARDs

N=1170

(%)

	Upper respiratory tract infection
	7
	5
	6
	8
	6

	Nasopharyngitis
	7
	6
	4
	6
	4

	Headache
	7
	2
	6
	5
	3

	Hypertension
	6
	2
	4
	4
	3

	ALT increase
	6
	4
	3
	3
	1

	Dizziness
	3
	1
	2
	3
	2

	Bronchitis
	3
	2
	4
	3
	3

	Rash
	2
	1
	4
	3
	1

	Mouth ulceration
	2
	2
	1
	2
	1

	Upper abdomen pain
	2
	2
	3
	3
	2

	Gastritis
	1
	2
	1
	2
	1

	Transaminase increase
	1
	5
	2
	2
	1


Tolerability

Those patients who discontinued therapy with tocilizumab vs. placebo due to adverse events were 5 vs. 3%, respectively.  The most common events leading to drug discontinuation included increased hepatic transaminase values and serious infections.
Anaphylactoid and anaphylactic reactions (hypersensitivity reactions) were generally observed during the second to fourth tocilizumab infusion.  These reactions required treatment discontinuation in 0.1% (3/2644) of the 6-month study population and 0.2% (9/4009) of the all-exposure population.  

For further details on the safety results of the clinical trials, refer to Appendix:  Clinical Trials (page 17).

Contraindications

None

Warnings and Precautions

Serious Infections  

A Boxed Warning exists concerning the risk for serious infections and includes the following warning:
· Serious infections leading to hospitalization or death including tuberculosis (TB), bacterial, invasive fungal, viral and other opportunistic infections have occurred in patients receiving tocilizumab.

· If a serious infection develops, interrupt tocilizumab until the infection is controlled.

· Perform test for latent TB; if positive, start treatment for TB prior to starting tocilizumab.

· Monitor all patients for active TB during treatment, even if initial latent TB test is negative.
The most common serious infections reported include pneumonia, urinary tract infection, cellulitis, herpes zoster, gastroenteritis, diverticulitis, sepsis and bacterial arthritis.  The following opportunistic infections were reported: tuberculosis, cryptococcus, aspergillosis, candidiasis and pneumocystosis.  Although not reported in the clinical trials, serious infections such as histoplasmosis, coccidioidomycosis and listeriosis may occur.  Patients who experienced serious infections have presented with disseminated rather than localized disease.  Concomitant immunosuppressant therapy, such as corticosteroids or methotrexate, may have also predisposed these patients to infection.

Patients with either localized or active systemic infection should not receive tocilizumab.  The risks/benefits of therapy should be evaluated prior to initiating tocilizumab in patients with the following characteristics:
· Chronic or recurrent infection

· Exposure to tuberculosis

· History of serious infection or opportunistic infection

· Resided or traveled in areas of endemic tuberculosis or endemic mycoses

· Possess underlying conditions that may predispose them to infection

Although the signs and symptoms of acute inflammation may be lessened due to acute phase reactant suppression during tocilizumab therapy, patients should be closely monitored for evidence of infection.

Tocilizumab therapy should be interrupted if a patient develops a serious infection, opportunistic infection or sepsis.  A prompt and complete diagnostic workup appropriate for immune compromised patients should occur in any patient who develops a new infection during tocilizumab therapy.
Tuberculosis

Among the tocilizumab clinical development programs, the incidence of tuberculosis is 0.1%.  Patients should be evaluated for tuberculosis risk factors as well as screened and tested for latent tuberculosis infection prior to starting tocilizumab.  Those with latent tuberculosis should be treated with standard antimycobacterial therapy before starting tocilizumab.

Patients with a past history of latent or active tuberculosis, in whom an adequate course of treatment cannot be confirmed, should be considered for anti-tuberculosis therapy.

Patients with a negative test for latent tuberculosis, but possessing risk factors for tuberculosis, should be considered for anti-tuberculosis therapy.

Consider consultation with a specialist who has expertise in the treatment of tuberculosis when deciding if anti-tuberculosis treatment is appropriate for an individual patient.
Closely monitor for signs and symptoms of tuberculosis during tocilizumab therapy, even those who test negative for latent tuberculosis infection.

Viral Reactivation

Cases of herpes zoster exacerbation have been reported in the tocilizumab clinical trials.  There were no cases of hepatitis B reactivation reported, however patients who screened positive for hepatitis were excluded from the trials.

Gastrointestinal Perforations

Tocilizumab should be used with caution in patients who may be at higher risk for gastrointestinal perforation.  Perforation events were reported primarily as complications of diverticulitis in the clinical trials.  Those presenting with new onset abdominal symptoms should be immediately evaluated to rule out gastrointestinal perforation.

Laboratory Parameters
Neutrophils
· Treatment is associated with a higher incidence of neutropenia
· It is not recommended to initiate therapy if ANC < 2000/mm3
· In patients who develop an ANC <500/mm3 , treatment is not recommended
· Monitor ANC every 4 – 8 weeks (see Dosage and Administration for dose modifications)
Platelets
· Treatment is associated with a reduction in platelet count
· Serious bleeding events were not associated with treatment-related thrombocytopenia
· Do not initiate tocilizumab if platelet count < 100,000/mm3 
· In patients who develop a platelet count < 50,000/mm3, treatment is not recommended
· Monitor platelets every 4 – 8 weeks (see Dosage and Administration for dose modifications)
Liver Function Tests
· Treatment is associated with elevated transaminase values
· No clinically evident liver injury was observed as a result of elevated values
· Magnitude and frequency of transaminase elevation increased with concomitant drugs that are considered hepatotoxic (e.g. MTX)
· It is not recommended to initiate tocilizumab in patients with transaminase values > 1.5x ULN.
· In patients who develop elevated ALT or AST > 5x ULN, treatment is not recommended
· ALT and AST levels should be monitored every 4 – 8 weeks (see Dosage and Administration for dose modifications)
Lipids
· Treatment is associated with elevations in total cholesterol, triglycerides, LDL and/or HDL cholesterol
· Assessment of lipid parameters should be performed every 4 – 8 weeks at tocilizumab initiation, then every 6 months thereafter (see Dosage and Administration for dose modifications)
· Patients should be managed according to established clinical guidelines for the treatment of hyperlipidemia (e.g. National Cholesterol Educational Program)
Immunosuppression


Treatment with tocilizumab may result in the development of malignancies, similar to other immune suppressive therapies.

Hypersensitivity Reactions


In the event of an anaphylactic reaction to tocilizumab, immediate access to the appropriate medical treatment should be provided.  Serious hypersensitivity reactions, including anaphylaxis, have been reported with infusions of tocilizumab.

Demyelinating Disorders

· There were rare reports of multiple sclerosis and chronic inflammatory demyelinating polyneuropathy in the clinical trial population.  
· The impact of tocilizumab on demyelinating disorders is not known, but prescribers should use caution when considering use of tocilizumab in those with preexisting or recent onset demyelinating disorders.  
· Patients should be closely monitored for signs and symptoms of these neurologic conditions.

Active Hepatic Disease and Hepatic Impairment


Use of tocilizumab is not recommended in patients with active hepatic disease or hepatic impairment.

Vaccinations
· Live vaccines should not be give concurrently with tocilizumab
· There is no data supporting the effectiveness of vaccinations during tocilizumab therapy
· Interleukin-6 inhibition may interfere with the normal immune response, therefore all vaccinations (except live vaccines) should be brought up to date before initiation of tocilizumab
Use in Specific Populations

Pregnancy

Pregnancy Category C. Tocilizumab should only be used during pregnancy if the potential benefit justifies the potential risk to the fetus.  There is a lack of well-controlled studies in pregnant women, therefore a pregnancy registry has been established.  Physicians are encouraged to register patients by calling 1-877-311-8972.  Pregnant women may register themselves. 

Nursing Mothers

It is unknown if tocilizumab is excreted in breast milk.  Because of the potential for serious adverse events in nursing infants, it is recommended that a decision be made on whether to discontinue nursing or discontinue tocilizumab therapy.
Geriatric Use

Caution should be exercised when using tocilizumab in the elderly population.  Of 2644 patients treated with tocilizumab in studies I to IV, a total of 435 patients were > 65 years.  This included 50 patients age > 75 years.  Serious infection occurred with greater frequency among those aged > 65 years.

Hepatic Impairment

Tocilizumab has not been studied in patients with hepatic impairment.

Renal Impairment

Dose adjustment is not necessary in those with mild renal impairment.  Tocilizumab has not been studied in patients with moderate to severe renal impairment.
Sentinel Events

 No data available.
Look-alike / Sound-alike (LA / SA) Error Risk Potential

As part of a JCAHO standard, LASA names are assessed during the formulary selection of drugs.  Based on clinical judgment and an evaluation of LASA information from four data sources (Lexi-Comp, USP Online LASA Finder, First Databank, and ISMP Confused Drug Name List), the following drug names may cause LASA confusion:

LA/SA for generic name tocilizumab: trastuzumab, tositumumab
LA/SA for trade name Actemra: Acanya, Arzerra
Drug Interactions1
Drug-Drug Interactions

Rheumatoid Arthritis Drugs
Tocilizumab clearance has not been shown to be effected by methotrexate, NSAIDs or corticosteroids.  Methotrexate exposure has not been shown to be effected by concomitant tocilizumab therapy.  Tocilizumab has not been studied in combination with biological DMARDs.

CYP450 Substrates

Inhibition of IL-6 signaling with tocilizumab may increase CYP450 enzymatic activity, thereby increasing drug metabolism of CYP450 substrates and reducing drug exposure.  This may be clinically relevant with drugs that have a narrow therapeutic index.  Therapeutic monitoring of drug effect or concentration should be performed with drug adjustment as needed.  
Simvastatin exposure (CYP3A4 and OATP1B1 substrate) was decreased by 57% in a population of 12 rheumatoid arthritis patients one week following a dose of tocilizumab 10 mg/kg.  In ten RA patients receiving 10mg omeprazole (CYP2C19 and CYP3A4 substrate) before and one week after tocilizumab 8 mg/kg was given, the AUCinf of omeprazole was reduced by 12% in poor/intermediate metabolizers and by 28% in extensive metabolizers.
Use caution when a decrease in effectiveness might result from coadministration of tocilizumab with CYP450 substrates (e.g. CYP3A4 substrates such as oral contraceptives).  The effect of tocilizumab on CYP450 enzymatic may persist for several weeks after drug discontinuation.
Live Vaccines 
Live vaccines should not be given with tocilizumab therapy.

Acquisition Costs

Table 5
Cost Comparison of Therapeutic Options 
	Drug
	Dose
	Cost/
dose
	Cost/month/patient ($)*
	Cost/6-month course/patient ($)*
	Cost/year ($)

	Abatacept 
250 mg/vial


	Weeks 0, 2, 4 then 

every 4 weeks

Weight –based dosing:

< 60 kg:       500 mg 

60 – 100 kg: 750 mg 

 > 100 kg:  1000 mg


	  690.00

1035.00

1380.00
	First month:

< 60 kg:         2070.00

60 – 100 kg:  3105.00

 > 100 kg:      4140.00

Subsequent months:

< 60 kg:          690.00

60 – 100 kg: 1035.00

 > 100 kg:      1380.00


	< 60 kg:             5520.00

60 – 100 kg:      8280.00

> 100 kg:        11,040.00
	11,040

16,560

22,080

	Rituximab 

10 mg/ml

10, 50ml vial
	Given days 1, 14

1000 mg IV x 1, then 

1000 mg IV in 2 weeks.

Repeat in 24 weeks, if needed
	3740.00
	        7480.00
	            7480.00
	14,960

	Tocilizumab 
20 mg/ml
4, 10, 20ml vial
	4 mg/kg (280 mg) IV every 4 weeks

8 mg/kg (560 mg)IV every 4 weeks
	  700.00

1500.00
	         700.00
       1500.00


	4 mg/kg every 4 weeks x 3 months, then 8 mg/kg every 4 weeks:    6600.00


	15,600


* FSS/BIG4 as of 10/7/2010; cost estimates based on average individual 70 kg/1.85 m2
Pharmacoeconomic Analysis

The National Institute for Health and Clinical Excellence (NICE) final draft recommendations support use of tocilizumab in combination with MTX for the treatment of moderate to severe active rheumatoid arthritis in people whose rheumatoid arthritis has responded inadequately to one or more TNF-inhibitors AND whose rheumatoid arthritis has responded inadequately to rituximab OR in whom rituximab is contraindicated or when rituximab is withdrawn because of an adverse effect.11 

Conclusions

Tocilizumab provides a new mechanism of action, by targeting IL-6, to improve the symptomatology associated with rheumatoid arthritis.  The drug was studied in 5 randomized, 6-month trials in patients with active RA.  In all of these studies, tocilizumab was superior to the comparator arm with respect to the primary outcome of ACR20.  A significant amount of ACR50 and ACR70 responses were also noted with tocilizumab, although these were secondary endpoints.  There is some evidence to indicate that tocilizumab may affect joint function and inhibit radiographic progression, although more research in this area is still needed.
The FDA approved tocilizumab for those patients with moderate to severe, active RA in those who are refractory or have had an inadequate response to one or more TNF-inhibitors.  Results from the RADIATE study indicate that the type or number of prior TNF-inhibitors did not impact ACR20 response, although only three approved TNF-inhibitors were included in the analysis.
Tocilizumab has a toxicity profile that warrants caution, similar to other biologic therapies for RA.  A Boxed Warning exists concerning the risk for serious infections.  Hospitalizations and death have resulted from such infections.  The infections reported in patients receiving tocilizumab include tuberculosis (TB), bacterial, invasive fungal, viral and other opportunistic infections.   

Other adverse events include gastrointestinal perforation, infusion-related reactions and laboratory test abnormalities such as neutropenia, thrombocytopenia, elevated liver transaminase and lipid parameters.  Although the neutropenia and thrombocytopenia have not been associated with risk of infection or bleeding, respectively, careful consideration of these events and monitoring are recommended.  To date, elevations in liver transaminase values have not been associated with hepatic injury.  Elevations in lipid parameters have responded to lipid-lowering pharmacotherapy.  Persistent elevation in these abnormalities can lead to tocilizumab dose-modification and or discontinuation.
From the safety perspective, long-term studies are needed to determine (1) if there is hepatic injury associated with increase in liver transaminases (2) if there are any adverse cardiovascular events secondary to elevated lipid parameters and (3) if tocilizumab has any impact on the development of malignancies.
Tocilizumab was approved in Japan in 2008 at a dose of 8 mg/kg IV every 4 weeks.  Guidelines from the Japan College of Rheumatology 2009 recommend that tocilizumab be considered for RA patients with inadequate control despite treatment for at least 3 months with standard doses of conventional non-biologic (MTX, leflunomide, tacrolimus, sulfasalazine) or biologic DMARDs (e.g. infliximab, etanercept, adalimumab).9 The FDA approved dosing is 4 mg/kg IV every 4 weeks followed by an increase to 8 mg/kg based on clinical response.1  Experience, to date, indicates that clinicians in the field are providing 3-4 doses of the lower 4 mg/kg dose before increasing to the higher 8 mg/kg dose [personal communication, Genentech].  This is consistent with the time (8 – 12 weeks) to ACR20 response noted in the RADIATE trial1
There are other therapeutic options for RA patients who are intolerant or have failed TNF-inhibitor therapy.  European League Against Rheumatism (EULAR) recognizes that there are options for patients with failure to a TNF-inhibitor, such as abatacept, rituximab and tocilizumab.  But also recognizes that randomized controlled trials comparing switches between different biological agents have not been performed, so a preference could not be established.10  The response to tocilizumab following these other options is not clear.  The role of tocilizumab in this setting needs further definition. 
Extrapolation of the tocilizumab data to the veteran population should be performed cautiously.

The majority of RA patients studied within the clinical trials were female with a mean age ~50 years.  Comorbidities were generally excluded and laboratory parameters were normal.  Thorough histories and physical exam with particular attention to prior/current infections, gastrointestinal and liver health, bone marrow function, cardiovascular events and need for vaccinations should be evaluated for each individual who may be a candidate for tocilizumab.
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Appendix:  Clinical Trials

A literature search was performed on PubMed/Medline (1966 to October 2010) using the search terms <tocilizumab > and <Arzerra >. The search was limited to studies performed in humans and published in English language. Reference lists of review articles and the manufacturer’s AMCP dossier were searched for relevant clinical trials. All randomized controlled trials published in peer-reviewed journals were included.

Table 6. Phase III Trials of Tocilizumab in Various RA Populations
	Citation

Design

Analysis
Setting
	Eligibility Criteria
	Interventions
	Patient Population Profile
	Efficacy Results
	Safety Results
	Author’s conclusions 

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	AMBITION3
(Study I)

Phase III, RCT, DB,

DD, PG

N=673
	I: Age > 18 yrs; mod to severe RA > 3 mos;
Active RA

E: unsuccessful tx with TNF-I or d/c MTX due to AE or lack of efficacy
	TOC 8 mg/kg 
IV q 4 wks vs.

MTX 7.5 -> 20 mg
	Moderate to severe,
Active RA in patients who have not failed MTX/biologics; no MTX within 6 months; 
Mean age 50.6 yrs;

Female 82%

Disease duration ~ 5 yrs

MTX-naïve 67%

Mean # prior DMARDs/TNF-Is 0.5
	TOC vs. MTX results @ wk 24
ACR20: 69.9 vs. 52.5%; 
p< 0.001

DAS28 < 2.6: 33.6 vs. 12.1%

ACR50: 44.1 vs. 33.5%; p=0.002

ACR70: 28 vs. 15.1%; p< 0.001


	TOC vs. MTX @ wk 24

AE

79.9 vs. 77.5%;p=0.48

SAE
3.8 vs. 2.8%; p=0.50

Infection

34.4 vs. 37.3%; p=0.46


	Superior efficacy of TOC over MTX, regardless of prior MTX exposure

	LITHE8
(Study II)

2-year, Phase III, RCT, DB

N=1190


	I: Active RA; MTX monotx > 12 wks;
Stable dose 10-25 mg/wk > 8 wks prior to study; past TNF-I allowed if d/c due to cost or pain

	TOC 4 mg/kg + MTX vs.

TOC 8 mg/kg + MTX vs.

 Placebo + MTX

IV q 4 wks

MTX 10-25 mg/wk
	Moderate to severe,

Active RA with inadequate response to MTX;
Mean age 52 yrs

Female 83%

Disease duration ~ 9 yrs

Mean MTX dose 15 mg

Mean # prior DMARDs/TNF-I ~ 1.65

Past use TNF-I ~11.5%
	TOC 4 vs. TOC 8 vs. Placebo

Change in Genant-modified Total Sharp score @ wk 52
0.34 vs. 0.29 vs. 1.13; 
p<0.001
Change in Genant-modified Total Sharp score @ wk 104

0.58 vs. 0.37 vs. 1.96; 
p< 0.0025

AUC in HAQ-DI @ wk 52

-128.4 vs. -144.1 vs. -58.1

AUC in HAQ-DI @ wk 104

-287.5 vs. -320.8 vs. -139.4; p< 0.0025
	TOC 4 vs. TOC 8 vs. Placebo

SAE rate/100 pt-yr
12.1 vs. 11.4 vs. 10.9

Infection/100 pt-yr

3.1 vs. 3.0 vs. 2.1

Gr 4 neutropenia (%)

1.4 vs. < 1 vs. < 1

DC d/t LFT ↑/100 pt-yr

5.5 vs. 3.3 vs. 0.4

	Both TOC doses + MTX inhibited radiographic progression at wk 52

	OPTION4
(Study III)

Phase III, RCT, DB, MC

N=623
	I: Active RA; mod – severe disease > 6 mos duration; inadequate resp to MTX; prior stable dose 10-25mg/wk > 8 wks
E: autoimmune dz, active infection, active liver dz, failed TNF-I
	TOC 4 mg/kg + MTX vs.

TOC 8 mg/kg + MTX vs.

Placebo + MTX

IV q 4 wks
	Moderate to severe,

Active RA with inadequate response to MTX

Mean age 50.9 yrs

Male 18%

Disease duration ~ 7.5 yrs

Mean MTX dose 14.5mg
	TOC 4 vs. TOC 8 vs. Placebo

ACR20

48 vs. 59 vs. 26%; p<0.0001
ACR50

31 vs. 44 vs. 11%; p<0.0001

ACR70

12 vs. 22 vs. 2%; p<0.0001

DAS28< 2.6

TOC 4: 13 vs. 0.8%;p=0.0002
TOC 8: 27 vs. 0.8%; p<0.0001

HAQ

TOC 4: -0.52 vs. -0.34; p=0.02

TOC 8: -0.55 vs. -0.34; p=0.008


	TOC 4 vs. TOC 8 vs. Placebo

AE
71 vs. 69 vs. 63%

Infection/Infestation

31 vs. 32 vs. 27%

SAE

 6 vs. 6 vs. 6


	ACR20, ACR50, ACR70 were better for TOC arms at wk 24

	TOWARD5
(Study IV)

Phase III, RCT (2:1), DB, MC

N=1220
	I: Age > 18 yrs, mod-severe, active RA; stable doses of DMARDs > 8 wks; prior steroids, NSAIDs, COX2 permitted
E: unsuccessful tx with TNF-I
	TOC 8 mg/kg + DMARDs vs.

Placebo + DMARDs

IV q 4 wks x 6
	Moderate to severe,

Active RA with inadequate response to DMARDs

Mean age 53 yrs
Female 82%

Disease duration ~9.8 yrs

Mean # prior DMARDs/TNF-I ~ 1.6

Mean MTX dose 14.7
	TOC + DMARDs vs. 

placebo + DMARDs @ wk 24
ACR20

60.8 vs. 24.5%;p<0.0001

ACR50

37.6 vs. 9.0%;p<0.0001

ACR70

20.5 vs. 2.9%; p<0.0001
	TOC + DMARDs vs. 

placebo + DMARDs @ wk 24

AE
72.8 vs. 61.1%

SAE

6.7 vs. 4.3%

Infection/infestation

37.4 vs. 31.6%

GI disorders

20.8 vs. 14.7%

Neutropenia, gr 1

18.8 vs. 4.3%

Neutropenia, gr 2

11.6 vs. 0.5%

Neutropenia, gr 3

3.7 vs. 0.0%

ALT 3x ULN

41.4 vs. 14%

AST 3x ULN

35.7 vs. 11.8%
	ACR20, ACR50, ACR70 achieved by more patients in TOC + DMARD arm at wk 24

	
	
	
	
	
	
	


KEY: Active RA= > 6 swollen joints (SJC) from a total of 66, > 8 tender joints (TJC) from a total of 68 and CRP > 1 mg/dl or ESR > 28 mm/h; RCT = randomized controlled trial; DB = double-blind; PG = parallel group; DD = double-dummy; MC = multicenter; MTX = methotrexate; TOC = tocilizumab; RA = rheumatoid arthritis; DMARD = disease modifying anti-rheumatic drug; AE = adverse event; SAE = Serious Adverse Event

Table 7: Clinical Trial in TNF-antagonist-refractory RA  

	Citation
	Emery P, Keystone E, Tony HP, et al. IL-6 Receptor Inhibition with Tocilizumab Improves Treatment Outcomes in Patients with Rheumatoid Arthritis Refractory to Anti-Tumor Necrosis Factor Biologicals: Results from a 24-week Multicenter Randomized, Placebo-Controlled Trial.  RADIATE study.  Ann Rheum Dis 2008; 67: 1516. 

	Study Goals
	Examines safety and efficacy of tocilizumab (TOC) with methotrexate (MTX) in patients with active RA who have failed at least one TNF-antagonist

	Methods
	Study Design 

· Phase III, randomized, double-blind, placebo-controlled study 
· Conducted in North American and western Europe
· Arms: tocilizumab 8 mg/kg IV vs. tocilizumab 4 mg/kg IV vs. placebo IV every 4 wks

· All infusions given over one hour

· All patients received stable MTX doses (10-25mg/wk) and folate

· No other DMARD permitted

· Stable steroid (< 10mg/day pred or equivalent) and/or NSAID permitted

· Rescue tocilizumab 8 mg/kg IV + MTX offered wk 16 if treatment failure

Data Analysis

Primary endpoint: ACR20 response at week 24
Secondary endpoints: ACR50, ACR70, DAS28 remission, SJC, TJC, Health Assessment Questionnaire (HAQ)
Safety endpoints: adverse events, infections, infusion reactions

Methodology

Sample size = 450 patients needed for > 80% powder to detect a difference of 20 pts in ACR20 between tocilizumab + MTX and control arms at wk 24

Primary endpoint performed on ITT population; χ2 test used to compare responses at wk 24

	Criteria
	Inclusion criteria

Age > 18 yrs; moderate to severe active RA; failure to respond or tolerate > 1 TNF antagonist within past one year; active RA > 6 months; swollen joint count (SJC) > 6, tender joint count (TJC) > 8, C-reactive protein (CRP) > 1 mg/dl or erythrocyte sedimentation rate (ESR) > 28 mm/h at baseline; received treatment with methotrexate (MTX) > 12 wks (stable dose > 8 wks); discontinued etanercept > 2 wks, infliximab or adalimumab > 8 wks, leflunomide > 12 wks and all DMARDs other than MTX prior to receiving study drug
Exclusion criteria

Treatment with cell-depleting agents, uncontrolled medical conditions, history of other inflammatory diseases or functional class 4 RA, history of malignancies or recurrent infections, primary or secondary immunodeficiency, hgb < 8.5 g/dl, leucopenia, neutropenia, thrombocytopenia, abnormal liver function, trigs > 10 mmol/l or recognized active tuberculosis, hepatitis B or hepatitis C


	Results
	Patients
499 enrolled: 175 TOC 8 mg/kg + MTX; 163 TOC 4 mg/kg + MTX; 160 placebo + MTX (ITT)

499 safety analysis: same as above ITT population

Median age, 53 yrs

     Gender: 81% female

No relevant demographic differences at baseline

Disease duration, 11 yrs
Prior anti-TNF therapy included: etanercept, adalimumab and/or infliximab

Efficacy Measures
Outcome at 

24 weeks

TOC 8 mg/kg + MTX (%)

TOC 4 mg/kg + MTX (%)

Placebo + MTX (%)

ACR 20

P value

50

<0.001

30.4

< 0.001

10.1

ACR 50

P value

28.8

<0.001

16.8

<0.001

3.8

ACR 70

P value

12.4

0.001

1.3

0.1

1.3

SJC

-7.8

<0.001

-6.8

<0.001

-0.5

TJC

-14.8

<0.001

-10.5

<0.001

0.3

DAS < 2.6

30.1

<0.001

7.6

0.053

1.6

HAQ

-0.39

<0.001

-0.31

0.003

-0.05

Rescue therapy @ wk 16 (%)

11

19

41

Safety Data
TOC 8 mg/kg + MTX (%)

TOC 4 mg/kg + MTX (%)

Placebo + MTX (%)

Total AE, n (%)
147 (84)
142 (87)
129 (80)
Severe
24 (13.7)
22 (13.5)
31 (19.4)
Related
111 (63.4)
107 (66)
86 (54)
Serious infections
8 (4.6)
3 (1.8)
5 (3.1)
Infusion reactions (%)
9.1
9.8
6.3
Neutropenia (%)

28

20.3

1

ANC < 500 (#)

4

1

0

ALT 3-5x ULN, n (%)

4 (2)

4 (2.5)

1 (<1)

HDL, n (%)

Increase > 60 mg/ml

29 (16)

22 (13)

6 (4)

LDL, n (%)

Increase > 160 mg/dl

21 (12)

25 (15)

6 (4)



	Conclusions
	RADIATE demonstrates that tocilizumab + MTX is efficacious for those patients with an inadequate response to TNF-antagonist treatment.  Patients were able to achieve a rapid and sustained improvement in the signs and symptoms of RA with a manageable safety profile.



	Critique
	Strengths

A breakdown of the number of prior TNF-antagonists patients received and their response to TOC + MTX was beneficial; adequate sample sizes; power calculation included
Limitations

It was difficult to determine who received rescue therapy and if there were differences among responses in those who received rescue therapy vs. those that did not.
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