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Executive Summary:  

Belimumab is a human monoclonal antibody that binds to soluble human B-lymphocyte stimulator (BLyS), inhibiting its biologic activity.  BLyS is overexpressed in patients with Systemic Lupus Erythematosus (SLE) and other autoimmune conditions.  Its concentrations correlate with disease activity and anti-dsDNA antibody titers.  The binding of BLyS results in reduced numbers of CD20+ B-lymphocytes and anti-dsDNA antibody titers in patients with SLE.  The FDA approved belimumab as a treatment for adult patients with active, autoantibody-positive SLE who are receiving standard therapy.  Standard therapy may consist of corticosteroids, NSAIDs, antimalarial or immunosuppressive drugs.  Belimumab has not been studied in combination with other biologics (i.e. rituximab) or intravenous cyclophosphamide.

Efficacy
· Belimumab was approved based on two phase III clinical trials of similar design, known as the BeLimumab International SLE Studies, BLISS-52 and BLISS-76.  Both were phase III, multicenter, randomized, double-blind trials that compared treatment with belimumab to that of placebo, each in combination with standard of care (SOC).  

At week 52, in both trials, more patients treated with belimumab 10 mg/kg plus SOC had an improvement in disease activity compared with those receiving SOC alone.  There was no significant difference between belimumab 1 mg/kg vs. placebo in the BLISS-76 trial, but a statistically significant increased number of responders was observed in the 1 mg/kg group of BLISS-52. 
· At week 76, in the BLISS-76 trial, numerically higher SRI response rates were noted in the belimumab 1 mg/kg and 10 mg/kg dosing arms, although the differences compared to the placebo arm were not statistically significant.  

· Flare episodes and flares/patient year were reduced in both the BLISS-52 and BLISS-76 studies, these data were not substantiated for the rare incidence of severe flares. The percent change and absolute change in Physician’s Global Assessment (PGA) from baseline to week 24 was significantly greater in the belimumab 10 mg/kg treatment group of BLISS-52, but this was not found in BLISS-76.
Safety

· The most common adverse reactions that occurred in > 5% of clinical trial subjects were nausea, diarrhea, pyrexia, nasopharyngitis, bronchitis, insomnia, pain in extremity, depression, migraine and pharyngitis.

· Discontinuation of belimumab therapy due to any adverse reaction in the clinical trial setting was 6.2% vs. 7.1% in the belimumab vs. placebo-treatment arms.  The most common reasons for discontinuation were infusion reactions, lupus nephritis and infections.
· The following conditions have been observed in patients exposed to belimumab, therefore the manufacturer warns of the potential for increased mortality, serious and fatal infections, hypersensitivity reactions including anaphylaxis, malignancy, infusion-related reactions and depression.
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 considering belimumab 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/Pharmacokinetics

Belimumab is a human monoclonal antibody that binds to soluble human B-lymphocyte stimulator (BLyS), inhibiting its biologic activity.  BLyS is overexpressed in patients with Systemic Lupus Erythematosus (SLE) and other autoimmune conditions.  Its concentrations correlate with disease activity and anti-dsDNA antibody titers.  Treatment with belimumab is associated with reduced numbers of CD20+ B-lymphocytes and anti-dsDNA antibody titers in patients with SLE.  
The pharmacokinetic parameters listed in Table 1 are specific to 563 patients in the phase 3 clinical trials.
Table 1. Population Pharmacokinetic Parameters in Patients with SLE after IV Infusion of belimumab 10 mg/kg*
	Pharmacokinetic parameter
	Population estimates (n=563)

	Peak conc (Cmax, µg/mL)
	313

	AUC0-∞, day ∙ µg/mL
	3,083

	Distribution half-life (t1/2, days)
	1.75

	Terminal half-life (t1/2, days)
	19.4

	Systemic clearance (CL, mL/day)
	215

	Volume of distribution (Vss, L)
	5.29


*infusions were given every 2 weeks for the first 3 doses, then every 4 weeks thereafter
FDA Approved Indication(s) 

Belimumab is FDA-approved for the treatment of adult patients with active, autoantibody-positive, systemic lupus erythematosus (SLE) who are receiving standard therapy.
Limitations of Use

Efficacy has not been studies in patients with severe active lupus nephritis or severe active CNS lupus.  Belimumab has not been studied in combination with other biologics or intravenous cyclophosphamide.  The use of belimumab is not recommended in these situations.

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).
Potential off-label uses include: desensitization of sensitized patients awaiting kidney transplant, treatment of symptomatic Waldenstrom’s Macroglobulinemia and treatment of primary Sjogren’s syndrome or other significant rheumatic or autoimmune conditions known to be associated with increased B-cell proliferation and activity.  There is currently very little published data in these settings.  Clinical trials investigating these uses can be found at www.clinicaltrials.gov and are in various stages of research.

Current VA National Formulary Alternatives

Currently, there are no therapeutic alternatives that have been FDA-approved as add-on therapy to the SOC in SLE.  The combination of rituximab and cyclophosphamide, although not FDA-approved, is an add-on therapy that has been evaluated in several case series in the refractory SLE population. 
Dosage and Administration

Belimumab is given as an intravenous infusion over a one-hour period that must be reconstituted and diluted prior to administration.  Do not administer as an IV push or bolus.
The recommended dose is 10 mg/kg IV every 2 weeks for the initial 3 doses, then every 4 weeks thereafter.  Infusion rates may be reduced or interrupted should an infusion-reaction develop.  Belimumab should be immediately discontinued if a serious hypersensitivity reaction occurs.

Premedications

Consider administering premedications for prophylaxis against infusion and hypersensitivity reactions.

Preparation of solutions

Belimumab is provided as a lyophilized powder in a single-use vial that needs to be reconstituted and diluted using aseptic technique.

Reconstitution 
1. Remove belimumab from the refrigerator and allow to stand 10-15 minutes for the vial to reach room temperature.

2. Reconstitute the belimumab powder with Sterile Water for Injection, USP as follows.  The reconstituted solution will contain a concentration of 80 mg/mL belimumab.

· Reconstitute the 120 mg vial with 1.5 ml Sterile Water for Injection, USP

· Reconstitute the 400 mg vial with 4.8 mL Sterile water for Injection, USP

3.  Direct the stream of water toward the side of the vial to minimize foaming. Gently swirl the vial for 60 seconds. Allow vial to sit at room temperature during reconstitution, gently swirling the vial for 60 seconds every 5 minutes until the powder is dissolved.  Do not shake. Reconstitution is typically complete within 10-15 minutes after the sterile water has been added, but it may take up to 30 minutes.  Protect the reconstituted solution from sunlight.

4. If a mechanical reconstitution device (swirler) is used, it should not exceed 500 rpm and the vial swirled for no longer than 30 minutes.

5. Once reconstitution is complete, the solution should be opalescent and colorless to pale yellow, and without particles.  Small air bubbles, however, are expected and acceptable.

Dilution Instructions

6. Dextrose intravenous solutions are INCOMPATIBLE with belimumab.  Belimumab should only be diluted in 0.9% sodium chloride injection, USP.  Dilute the reconstituted product to 250 ml in 0.9% soldium chloride injection, USP (normal saline) for intravenous infusion.  From a 250-ml infusion bag or bottle of normal saline, withdraw and discard a volume equal to the volume of the reconstituted solution of belimumab required for the patient’s dose.  Then add the required volume of the reconstituted solution of belimumab into the infusion bag or bottle.  Gently invert the bag or bottle to mix the solution.  Any unused solution in the vials must be discarded.

7. Parenteral drug products should be inspected visually for particulate matter and discoloration prior to administration, whenever solution and container permit.  Discard the solution if any particulate matter or discoloration is observed.

8. The reconstituted solution of belimumab, if not used immediately, should be stored protected from direct sunlight and refrigerated at 2-8 °C (36-46 °F). Solutions of belimumab diluted in normal saline may be stored at 2-8 °C (36-46 °F) or room temperature.  The total time from reconstitution of belimumab to completion of infusion should not exceed 8 hours.

9. No incompatibilities between belimumab and polyvinylchloride or polyolefin bags have been observed.

Administration

1. The diluted solution of belimumab should be administered by intravenous infusion only, over a period of one hour.

2. Belimumab should be administered by a healthcare provider that is prepared to manage anaphylaxis.

3. Belimumab should not be infused concomitantly in the same intravenous line with other agents.  No physical or biochemical compatibility studies have been conducted to evaluate the coadministration of belimumab with other agents.

Special Populations
Renal Impairment


There have been no formal studies to date to examine the effects of renal impairment on the pharmacokinetics of belimumab.   Belimumab has been studied in a limited number of patients with SLE and renal impairment (261 patients with moderate renal impairment, Clcr > 30 and < 60 ml/min; 14 patients with severe renal impairment, Clcr > 15 and < 30 ml/min).  Increases in creatinine clearance and proteinuria (>2 g/day) were noted to increase belimumab clearance, but within the expected range of variability.  Dosage adjustment in patients with renal impairment is not recommended.
Hepatic Impairment


There have been no formal studies to examine the effects of hepatic impairment on the pharmacokinetics of belimumab.  Belimumab has not been studied in patients with severe hepatic impairment.  Baseline ALT and AST levels did not significantly influence drug pharmacokinetics.
Efficacy 

Efficacy Measures

1. Reduction in disease activity
Disease activity should be measured at baseline, over the course of the trial and at the end.  Several Disease Activity Indices (DAI) exist that are sensitive to changes in disease activity.  To meet the primary endpoint, the change in DAI between the onset and completion of the trial should show a statistically significant difference between treatment groups.  

The British Isles Lupus Assessment Group (BILAG) is the preferred index; other DAIs include the Safety of Estrogen in Lupus Erythematosus National Assessment Trial-Systemic Lupus Erythematosus Disease Activity Index (SELENA-SLEDAI), Systemic Lupus Erythematosus Activity Measure (SLAM) and the European Consensus Lupus Activity Measure (ECLAM).

The Systemic Lupus Erythematosus Responder Index (SRI) was developed based on an exploratory analysis of the belimumab phase II trial.  SRI is defined as 1)  > 4-point reduction in SELENA-SLEDAI score; 2) no new BILAG A or no more than 1 new BILAG B domain score; and 3) no deterioration from baseline in the Physician’s Global Assessment (PGA) by > 0.3 points.
2. Complete clinical response or remission

A complete clinical response or remission is defined by the complete absence of disease activity using a DAI, as noted above.  The term response is used if patients continue to receive SLE-directed therapies; the term remission is used if patients do not continue to receive ongoing therapy for SLE. There is currently no concensus as to how long a period needs to elapse before a patient is considered to be in remission.
3. Reduction in flare/increase in time to flare

The term flare should be defined in the study and reflect episodes of increased disease activity which correlates with either a change in treatment or consideration that increased treatment would be appropriate.  Most trials are segmented into monthly visits, therefore it has been found to be optimal for indices to evaluate disease activity over the entire one-month period between visits to allow full characterization of activity over the course of the trial.  Acceptable flare indices include increased activity measured by the BILAG index or the SELENA-SLEDAI flare composite index.

4. Reduction in concomitant steroids

Evaluation of efficacy can also be based on a reduction in steroid dose. One measure of this is an analysis of the numbers of patients who can achieve less than or equal to 10 mg per day of prednisone or equivalent, with quiescent disease and no flares for at least 3 consecutive months during a 1-year clinical trial.  A landmark analysis can also be done at the primary endpoint date, based only on reduction of steroids without regard to disease activity. The patients should optimally be on moderate to high steroid doses at baseline.  Steroid toxicities should also be assessed, however it is generally accepted that steroid dose reduction is likely to lower the risk for long term morbidity. 
5. Patient-Reported Outcomes (PRO)

The SF-36 is often used in lupus clinical trials. SLE-specific PRO instruments are being developed to measure symptoms and patient-perceived abilities to function and carry out activities of daily living . These are currently being tested as secondary endpoints in several SLE trials.  Fatigue is a symptom that is common among SLE patients and has the capability to greatly impact activities on a daily basis.  Although an optimal PRO instrument to measure the impact of fatigue on SLE patients has not been fully validated, existing fatigue measures can be useful.

Summary of efficacy findings 

· Belimumab was approved based on two phase III clinical trials of similar design, known as the BeLimumab International SLE Studies, BLISS-52 and BLISS-76.  Both were phase III, multicenter, randomized, double-blind trials that compared treatment with belimumab to that of placebo, each in combination with standard of care (SOC).  Patients entered the studies on SOC and some increases and/or adjustments in SOC were allowed during the first 16 weeks (immune suppressants) and the first 24 weeks (steroids).
· The study population of both studies included adult patients with active autoantibody positive SLE.  BLISS-52 was conducted in Eastern Europe, Latin America and Asia-Pacific.  BLISS-76 was conducted in North America, Western Europe and Latin America.

· Treatment arms included belimumab 1 mg/kg + SOC vs. 10 mg/kg + SOC vs. placebo + SOC in both BLISS-52 and BLISS-76.  The primary endpoint of SRI was assessed at 52 weeks in both BLISS-52 and BLISS-76.  This endpoint was also assessed at monthly intervals in both studies up to week 52 in the BLISS-52 trial and up to week 76 in the BLISS-76 trial.

· At week 52, in both trials more patients treated with belimumab 10 mg/kg plus SOC met the SRI criteria for improvement in disease activity when compared to placebo plus SOC-treated patients.  In BLISS-52 the response rates were 57.6% vs. 43.6% (p=0.0006) and in BLISS-76 the response rates were 43.2% vs. 33.5% (p=0.02).  There was no significant difference between belimumab 1 mg/kg vs. placebo in the BLISS-76 trial, but a difference was detected in BLISS-52 (51.4% vs. 43.6%; p< 0.05).  

· At week 76, in the BLISS-76 trial, numerically higher SRI response rates were noted in the belimumab 1 mg/kg and 10 mg/kg dosing arms, although the differences compared to the placebo arm were not significant.  

· In the BLISS 52 study, prolongation in the time to SELENA SLEDAI-defined flare (p=0.0036) and time to severe flare (p=0.0055) and a reduction in the number of disease flares (p=0.0002) and number of severe flares (p=0.0381) over 52 weeks was noted in the belimumab 10 mg/kg treatment arm. Similar results as assessed by the BILAG instrument were also observed (p<0.05).  The flare data in the BLISS-76 study was less robust, but some trends and marginally significant differences were seen.
· In the BLISS-52 study, the percent change and absolute change in PGA from baseline to week 24 was significantly greater in patients treated with belimumab versus placebo, whereas in BLISS-76 no differences between  placebo and belimumab treated patients were seen in the PGA.
· The Clinical Review by the FDA states that an exploratory post hoc analysis of the effect of belimumab on various organ system manifestations do suggest a treatment benefit.  Definitive conclusions regarding this effect cannot be made due to the low numbers of patients with many of the manifestations, either due to the exclusion criteria at entry or due to the relative infrequency of some organ manifestations.
· Subgroup analyses involving patients of African heritage in the Phase III trials suggest an unfavorable response to belimumab, although this was a very small segment of the population and the modest differences observed in response rates for the total population, given the aggressive treatments given as background SOC render these data difficult to interpret.  This suggests a need for additional studies in this population.

· The FDA concluded that based on the totality of data from BLISS-52 and BLISS-76, there was enough statistical evidence to support the efficacy of belimumab 10 mg/kg as add-on therapy in SLE.
For further details on the efficacy results of the clinical trials, refer to Appendix:  Clinical Trials (page 16).

Adverse Events (Safety Data)

The following have been observed with belimumab and are discussed in detail under Warnings and Precautions:
· Mortality

· Serious infections

· Malignancy

· Hypersensitivity reactions, including anaphylaxis

· Infusion reactions

· Depression

The adverse event data is based on the treatment of 2133 patients in 3 controlled clinical trials.  
The mean age of the study population was 39 (range, 18-75), 94% female and 52% Caucasian.  Overall, 93% of belimumab-treated patients vs. 92% of placebo-treated patients reported an adverse reaction.  Although the doses of belimumab varied from 1 mg/kg, 4 mg/kg and 10 mg/kg, no dose-related increase in the majority of adverse events was noted, therefore, the data are presented for the 3 doses pooled.  The data included in Table 2 is based on the recommended 10 mg/kg dose.

Table 2. Incidence of ADRs occurring in at least 3% of patients treated with belimumab 10 mg/kg + SOC and at least 1% more frequently than in patients receiving placebo + SOC in 3 controlled SLE trials
	
	Belimumab 10 mg/kg + SOC (n=674)%
	Placebo + SOC (n=675) %

	Nausea
	15
	12

	Diarrhea
	12
	9

	Pyrexia
	10
	8

	Nasopharyngitis
	9
	7

	Bronchitis
	9
	5

	Insomnia
	7
	5

	Pain in extremity
	6
	4

	Depression
	5
	4

	Migraine
	5
	4

	Pharyngitis
	5
	3

	Cystitis
	4
	3

	Leucopenia
	4
	2

	Gastroenteritis viral
	3
	1


Deaths and Other Serious Adverse Events 

The most common serious adverse reactions were serious infections (6 vs. 5.2% in the belimumab vs. placebo groups, respectively).
Common Adverse Events

The most common adverse reactions that occurred in > 5% of clinical trial subjects were nausea, diarrhea, pyrexia, nasopharyngitis, bronchitis, insomnia, pain in extremity, depression, migraine and pharyngitis.
Discontinuation of belimumab therapy due to any adverse reaction in the clinical trial setting was 6.2% vs. 7.1% in the belimumab vs. placebo-treatment arms.  The most common reasons for discontinuation were infusion reactions (1.6 vs. 0.9%, belimumab vs. placebo), lupus nephritis (0.7 vs. 1.2%, belimumab vs. placebo) and infections (0.7 vs. 1.0%, belimumab vs. placebo).
Other Adverse Events

Immunogenicity
In 2 of the clinical trials, anti-belimumab antibodies were detected in 4/563 (0.7%) of patients receiving belimumab 10 mg/kg and 27/559 (4.8%) receiving belimumab 1 mg/kg doses.  The lower percentage of patients with antibodies detected in the higher dosage group may mean that the assay is less sensitive in the presence of high drug concentrations.  If this is the case, then the percentages reported may be an underestimation.
Neutralizing antibodies were detected in 3 patients receiving belimumab 1 mg/kg.  These patients experienced mild infusion reactions consisting of nausea, erythematous rash, pruritus, eyelid edema, headache and dyspnea.  None of these reactions were life-threatening.  The clinical relevance of anti-belimumab antibodies is unclear and comparisons to antibodies of other products may be misleading.  Antibody positivity depends on many factors, including assay sensitivity/specificity, assay methodology, sample handling, timing of collections, concomitant medications and underlying diseases.

For further details on the safety results of the clinical trials, refer to Appendix:  Clinical Trials (page 16).

Contraindications

Belimumab is contraindicated in patients who have had anaphylaxis with belimumab.  Although not a manufacturer-listed contraindication, belimumab should not be given to any patients receiving treatment for significant acute or chronic infections.
Warnings and Precautions

Mortality
Of 2133 patients in 3 clinical trials, a total of 14 deaths occurred during the controlled period.  More deaths occurred in the belimumab than placebo arms.  The 14 deaths include 3/675 (0.4%), 5/673 (0.7%), 0/111 (0%) and 6/674 (0.9%) in the placebo, belimumab 1 mg/kg, 4 mg/kg and 10 mg/kg groups, respectively.  No single cause of death predominated.  Etiologies included infection, cardiovascular disease and suicide.

Serious Infections
Exercise caution when considering use of belimumab in patients with chronic infections, as serious and sometimes fatal infections have been reported.  If a patient is receiving treatment for a chronic infection, then they should not begin therapy with belimumab.  Consider interrupting belimumab therapy in any patient who develops a new infection during treatment.  Monitor the patient carefully.

In the clinical trial setting, the overall incidence of infection was 71% vs. 67% in the belimumab vs. placebo population.  The most common infections (>5%) were upper respiratory tract infections, urinary tract infections, nasopharyngitis, sinusitis, bronchitis and influenza.  
Serious infections were reported in 6.0% vs. 5.2% of belimumab vs. placebo patients.  The most common serious infections included pneumonia, urinary tract infection, cellulitis and bronchitis.  Infections led to discontinuation of therapy in 0.7% vs. 1.0% of belimumab vs. placebo-treated patients.  Infections resulting in death occurred in 0.3% (4/1458) vs. 0.1% of belimumab vs. placebo-treated patients.
Malignancy

Due to belimumab’s immunomodulatory mechanism of action, there is a risk for the development of malignancies, although the amount of risk is undefined.  In the controlled study setting, malignancies (including non-melanoma skin cancers) were reported in 0.4% vs. 0.4% of belimumab vs. placebo-treated patients.  Excluding non-melanoma skin cancers, the incidence is 0.2% (3/1458) vs. 0.3% (2/675) of patients receiving belimumab vs. placebo.  

Hypersensitivity Reactions, Including Anaphylaxis

Hypersensitivity reactions may manifest with hypotension, angioedema, urticaria or other rash, pruritus and dyspnea.  These reactions, occurring on the same day as the infusion, were reported in 13% (191/1458) vs. 11% (76/675) of belimumab vs. placebo-treated patients in the clinical trial setting.  Anaphylaxis was reported in 0.6% (9/1458) vs. 0.4% (3/675) of belimumab and placebo-treated patients, respectively.  Due to the similarity of symptoms, it was not possible to distinguish between hypersensitivity reactions and infusion-related reactions.  A portion (13%) of patients received premedication.  It is not clear if premedication impacts the frequency or severity of hypersensitivity reactions.
Belimumab should be administered by a provider who is prepared to manage anaphylaxis.  Should a serious reaction occur, belimumab must be discontinued immediately and appropriate medical therapy administered.  Patients should be monitored during and for an appropriate period time after administration of drug.  Patients should be informed of the signs and symptoms of a hypersensitivity reaction and instructed to seek medical attention should such a reaction occur.

Infusion Reactions
The most common infusion reactions (> 3%) noted in patients receiving belimumab included headache, nausea and skin reactions.  Adverse events occurring on the same day of the infusion were reported in 17% (251/1458) and 15% (99/675) of patients receiving belimumab and placebo, respectively.  Serious infusion reactions (except hypersensitivity reactions) were reported in 0.5% vs. 0.4% of belimumab and placebo-treated patients, respectively.  Serious reactions included bradycardia, myalgia, headache, rash, urticaria and hypotension.  It is not possible to distinguish between hypersensitivity reactions and infusion reactions due to the similarity in signs and symptoms.  A portion (13%) of patients received premedication.  It is not clear if premedication impacts the frequency or severity of hypersensitivity reactions.

Belimumab should be administered by a provider who is prepared to manage infusion reactions.  The infusion rate may be slowed or interrupted if the patient develops and infusion-related reaction.  Providers should be aware of the risk of hypersensitivity reactions, which may present as infusion reactions, and monitor patients closely.
Depression

Psychiatric events were reported more frequently with belimumab (16%) than placebo (12%).  These events consisted of depression-related events (6.3% vs. 4.7%, belimumab vs. placebo), insomnia (6.0% vs. 5.3%, belimumab vs. placebo) and anxiety (3.9% vs. 2.8%, belimumab vs. placebo).  Serious psychiatric events were reported in 0.8% vs. 0.4% of belimumab and placebo-treated patients, respectively.  These events appeared to be dose-related as 0.6% were reported with belimumab 1 mg/kg dosing and 1.2% were reported with 10 mg/kg dosing.  Serious depression was reported in 0.4% (6/1458) and 0.1% (1/675) of belimumab and placebo-treated patients.  Two suicides (0.1%) were reported in patients receiving belimumab.  The majority of patients who reported serious depression or suicidal behavior had a history of depression or other serious psychiatric disorder and were receiving psychoactive medications.  The relationship between belimumab and these events is unknown.  Patients should be instructed to contact their provider if they experience new or worsening depression, suicidal thoughts or other mood changes.

Immunization

There are no data available on the secondary transmission of infection from persons receiving live vaccines to patients receiving belimumab.  Live vaccines should not be given for 30 days before or concurrently with belimumab.  There are no data on the effect of belimumab on new immunizations.  Due to the mechanism of action, belimumab may interfere with the response to immunizations.

Concomitant Use with Other Biologic Therapies or Intravenous Cyclophosphamide

Belimumab has not been studied in combination with other biologic therapies, including B-cell targeted therapies or IV cyclophosphamide, therefore use of belimumab in combination with these other therapies is not recommended.

Sentinel Events

Of 2133 patients in 3 clinical trials, a total of 14 deaths occurred during the controlled period.  More deaths occurred in the belimumab than placebo arms.  The 14 deaths include 3/675 (0.4%), 5/673 (0.7%), 0/111 (0%) and 6/674 (0.9%) in the placebo, belimumab 1 mg/kg, 4 mg/kg and 10 mg/kg groups, respectively.  No single cause of death predominated.  Etiologies included infection, cardiovascular disease and suicide.

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 belimumab: basilixumab, bevacizumab, belatacept
LA/SA for trade name Benlysta:  Evista, Benylin, Bentyl, Bendamustine
Drug Interactions

Drug-Drug Interactions

Formal drug interaction studies have not been performed with belimumab.  In the SLE clinical trials, concomitant administration of corticosteroids, antimalarials, immunomodulatory and immunosuppressive agents (including azathioprine, methotrexate and mycophenolate), angiotensin pathway antihypertensives, HMG-CoA reductase inhibitors (statins) and NSAIDs did not demonstrate a meaningful effect on belimumab pharmacokinetics.  The effect of belimumab on other drugs has not been evaluated. 
Drug-Lab Interactions

None known.
Acquisition Costs

Belimumab has not been studied in a comparative setting.  For the purposes of cost comparison, belimumab is compared to other add-on therapies that have shown benefit in SLE, such as the combination of rituximab/cyclophosphamide as noted below.  However it should be noted that the rituximab/cyclophosphamide combination are not FDA approved for lupus nor are these two treatments individually approved for SLE.
Table #3
Cost of Add-On Therapy for SLE
	Drug
	Dose
	Cost/Dose /patient ($)
	Cost/Year/patient ($)

	Belimumab
	10 mg/kg IV q 2 wks x 3, 
then q 4 wks 
	2200.00
	  6,600

25,300
32,000

	Rituximab (R)
Cyclophosphamide (C)
	R 375 mg/m2 IV q wk x 4 weeks
C 0.5 g/m2 IV with 1st and 4th rituximab infusions
	2995.00
    92.00
	11,980
     184


*Cost based on FSS pricing; patient weight of 80 kg and BSA 2 m2
Pharmacoeconomic Analysis

Pharmacoeconomic analyses have not been performed. Unless there were more long term follow up of patients on this vs comparative treatments it would be difficult to assess the impact of belimumab plus SOC on longterm risk of work productivity, co-morbidities, hospitalizations, and other relevant medical care costs.
Conclusions

Belimumab is the first drug for the treatment of SLE to be approved by the FDA in over 50 years.  Its unique mechanism of action of binding to BLyS and inhibiting its biologic activity, opens the door for further research in this area of immunology.  Belimumab is not for all patients with SLE.  It has not been evaluated in those with CNS disease or lupus nephritis and has not been studied in patients with refractory/relapsed disease who have failed rituximab and cyclophosphamide.
The two phase 3 trials that led to FDA-approval were BLISS-52 and BLISS-76.  Both studies were conducted in a similar fashion, but on different geographic populations with some baseline demographic differences.  Data from BLISS-76 has not been published to date, although information from the trial can be found on the FDA website and abstracts have been presented at the Amerian College of Rheumatology and EULAR meetings.  In the BLISS 52 study, the primary endpoint of SRI was met in a significantly higher number of patients in both belimumab dosing groups at 52 weeks. Furthermore a consistent dose-responsive difference in SRI was seen from as early as week 16 at each month throughout the trial.  In BLISS-76, only the belimumab 10 mg/kg dosing arm showed a modest, yet statistically significantly higher SRI at 52 weeks.  This result was not sustained at 76 weeks, and was not consistent throughout the earlier month assessment points in this trial.  Reasons for this finding are unclear although BLISS-52 and BLISS-76 trials had patients with slightly different baseline demographics.  One suggestion is that patients with longer, more established disease, such as those found in the BLISS-76 trial, may be less responsive to belimumab.  
It is difficult to ascertain the particular patients who may benefit from belimumab.  Since belimumab has been studied as an add-on therapy to standard care, it does not necessarily replace any current therapy.  Differences in the study populations of the phase 3 trials also add to the confusion, as the overall use of corticosteroids in BLISS-52 was higher than in BLISS-76 (96% vs. 76%, respectively).  Yet the overall use of immunosuppressives (56% vs. 42%) and NSAIDs (41% vs. 20%) were higher in the BLISS-76 trial.  Patients with mild/moderate disease activity may receive the clinical benefit of disease improvement with less flares and possible reduction in concomitant pharmacotherapy (i.e. glucocorticoids). 

Caution should be used when considering use of belimumab in veteran patients.  Depression-related events have been reported to occur at a higher rate in belimumab-treated patients in the clinical trial setting.  Serious psychiatric-events and depression were both reported with higher frequency in the treatment arms.  Two suicides were reported in those receiving belimumab.  These statistics, in light of the veteran population with an already increased rate of concomitant depression, should bring heightened awareness to considering use of belimumab in the VA by serious consideration of depression history and providing close monitoring regardless of such history.
Patients with significant ongoing or chronic infections should not receive belimumab as serious and fatal infections have been reported in trial participants receiving therapy.  Although the data on patients of African descent are too limited to be conclusive, the Phase 3 exploratory sub-group analyses indicated that the SRI response rate was less than that in the placebo group.  This trend towards non-efficacy in this population should be considered, along with the toxicity profile, in addition to potential alternative treatments, in this population, until more data are available. 
Although the overall mortality rate was low, a numerically higher mortality rate was noted in the clinical trial population receiving belimumab.  Attempts to extrapolate this data to the veteran population brings with it the concern that existing medical conditions may additionally contribute to a higher mortality rate than that seen among the study participants.
Place in Therapy

Belimumab has been studied in patients with mild to moderate SLE in trials that excluded patients with active lupus nephritis, CNS lupus, prior treatment with any B-lymphocyte targeted drug (i.e. rituximab), prior therapy with intravenous cyclophosphamide or received immune globulin in the 3 months prior to trial start.  Any patient currently receiving treatment for a significant acute or chronic infection should not receive belimumab.

Patients who meet the definition of SLE per the American College of Rheumatology criteria, have autoantibody-positive SLE (defined as anti-ds DNA antibody > 30 IU/mL) or positive ANA (titre > 1:80) and have active disease (defined as SELENA-SLEDAI score > 6) may be considered for treatment with belimumab provided that they are on a stable SLE treatment regimen.  Treatment regimens should consist of at least 2 of the following drug classes: corticosteroid (i.e. prednisone, methylprednisolone), antimalarial agent (i.e. hydroxychloroquine), immune suppressive agent (i.e. mycophenolate, azathioprine or methotrexate).  Belimumab has been studied as an add-on to standard SLE treatment regimens.  

Use caution when considering use in patients with a history of depression.  Patients currently receiving treatment for depression or other serious psychiatric disorder must have close follow-up by a VA psychiatrist (or VA-contracted psychiatrist) when starting belimumab treatment and until they are clinically stable.  Psychiatric events were reported more frequently in the belimumab arms of the clinical trials and two suicides were reported.  Monitor these patients closely.  Consider alternative therapies in African American patients.  An exploratory analysis of the Phase 3 data showed that response rates were lower than placebo in this patient population.  Although the data are inconclusive, weigh the risk of toxicity vs. potential benefit.

Belimumab prescribing should be limited to VA Rheumatologists (or VA-contracted rheumatologist) caring for Veteran patients with SLE.   Monitor patients for signs and symptoms of infection, hypersensitivity reactions and infusion-related reactions which are sometimes difficult to distinguish, psychiatric events and suicidal-ideation, Disease Activity indices, frequency and severity of flares, corticosteroid dose, SF-36 or other Patient-Related Outcomes (PRO) instrument to measure symptoms and ability to perform Activities of Daily Living (ADL).

Prepared October 2011. Contact person: Berni Heron, Pharm.D., BCOP
VHA Pharmacy Benefits Management Services
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Appendix:  Clinical Trials

A literature search was performed on PubMed/Medline (1966 to July 2011) using the search terms <belimumab > and <Benlysta >. 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 title 

	Citation
	Navarro SV, Guzman RM, Gallacher AE, et al. for the BLISS-52 Study Group.   Lancet 2011; 377: 721.

	Study Goals
	Aim was to assess efficacy, safety and tolerability of belimumab with standard of care in patients with seropositive SLE

	Methods
	Study Design 

Phase III, multicenter, randomized, double-blind study in Latin America, Asia-Pacific and eastern Europe
Patients were randomized 1:1:1 to belimumab 1 mg/kg: belimumab 10 mg/kg; placebo;
Infusions given over 1 hr on days 0, 14, 28, then every 28 days until 48 weeks

Assessments performed every 4 weeks x 52 weeks

Included SELENA-SLEDAI, , British Isles Lupus Assessment Group (BILAG), Physician’s Global Assessment (PGA), health-related QOL with SF-36
Stratification per SELENA-SLEDAI score: 6-9 vs. > 10;

Proteinuria conc < 2 gm/24 hrs vs. > 2 g/24 hrs;

Ethnic origin African descent or indigenous American vs. other
Primary endpoint: proportion of patients with an improvement in disease activity at week 52 based on SLE Responder Index (SRI)
Secondary endpoints: proportion of patients with at least a 4-point reduction from baseline in SELENA-SLEDAI score at week 52; mean change in PGA score at week 24; mean change in SF-36 physical component score at week 24; patients with avg reduction in prednisone dose > 25% from baseline to < 7.5 mg/day during weeks 40-52; assessment of three components of SRI with time, rate of and time to flares of SLE as measured with SFI, BILAG during 52 weeks, steroid-sparing effects and biomarker changes from baseline



	Criteria
	Inclusion criteria

Age > 18 years; met ACR criteria for SLE; active disease defined as score > 6 on SELENA-SLEDAI; positive ANA (titre > 1:80) or anti-dsDNA antibody (> 30 IU/mL)as tested by a Central laboratory at screening; stable regimen with fixed prednisone doses (0-40mg/day) or NSAID, antimalarial or immunosuppressive drug for at least 30 days prior to start of study
Exclusion criteria

Severe active lupus nephritis or CNS lupus; pregnancy; prior treatment with any B-lymphocyte-targeted drug (including rituximab), IV cyclophosphamide within 6 months of enrollment and IVIG or prednisone (>100 mg/day) within 3 months


0.93


(1.09

2.

	2)

	0.0181

	No worse PGA
	227 (79%)
	231 (80%)
	199 (69%)
	1.68 
(1.15-2.47)
	0.0078
	1.74
(1.18-2.55)

	0.0048

	SFI, severe pts w/ flare

	51 (18%)

	40 (14%)

	66 (23%)

	0.76

(0.52-1/09)

	0.1342

	0.57

(0.39-0.85)

	0.005


	SFI, all

Time to 1st flare

	126 (5-375)

	119 (1-367)

	84 (1-368)

	0.75

(0.62-0.90)

	0.0026

	0.76

(0.63-0.91)

	0.0036


	BILAG

New 1A 
or 2B

	77 (27%)

	54 (19%)

	86 (30%)

	0.89

(0.66-1.22)

	0.4804

	0.58

(0.41-0.81)

	0.0016


	BILAG

New 1A

	54 (19%)

	20 (10%)

	58 (20%)

	0.88

(0.61-1.28)

	0.4997

	0.45

(0.28-0.70)

	0.0004


	Pred dose ↓ > 25%
	42/204 (21%)
	38/204 (19%)
	23/192 (12%)
	1.89 
(1.08-3.31)

	0.0252
	1.75

(0.99-3.08)
	0.0526

	HR-QOL

Wk 24

	3.39 (0.53)
	3.34 (0.55)
	3.26 (0.54)
	0.13
(-0.95-1.21)

	0.8127
	0.08
(-1.00-1.15)

	0.8870


W
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	60)

	1.34

(0.1

	-2.52)

	0.0272

	1.35

(0.17-2.54)

	0.0247



	*B= belimumab
Safety results

B 1mg/kg

N=288

B 10mg/kg

N=290

placebo

n=287

Adverse events

264 (92%)

266 (92%)

263 (92%)

Serious AE 

47 (16%)

41 (14%)

36 (13%)

Severe AE

36 (13%)

33 (11%)

34 (12%)

DC due to AE

16 (6%)

15 (5%)

19 (7%)

Deaths

2 (<1%)

4 (1%)

3 (1%)

All infections

197 (68%)

194 (67%)

183 (64%)

Serious infection

22 (8%)

13 (4%)

17 (6%)

Severe infection

10 (3%)

7 (2%)

9 (3%)

Treatment-emergent AE

Headache

58 (20%)

66 (23%)

76 (26%)

Upper RTI
41 (14%)
36 (12%)
47 (16%)
Arthralgia

21 (7%)

33 (11%)

34 (12%)

UTI

30 (10%)

26 (9%)

25 (9%)

Influenza

22 (8%)

33 (11%)

25 (9%)

Diarrhea

28 (10%)

30 (10%)

20 (7%)

Nasopharyngitis

30 (10%)

20 (7%)

23 (8%)

HTN

25 (9%)

17 (6%)

30 (10%)

Nausea

16 (6%)

23 (8%)

31 (11%)

All infusion reactions

47 (16%)

48 (17%)

49 (17%)


	

	Conclusions
	Belimumab with standard of care resulted in a higher rate of reduction in the signs and symptoms of lupus (SRI response rate) when compared to placebo plus standard of care; onset of clinical improvement, noted by SRI response and flare reduction, was noted at week 16 in the BLISS 52 study; improvement in PGA noted by weeks 4-8 and was maintained until week 52; steroid-sparing effects were noted with belimumab; AE rates were similar in all 3 treatment groups; infection was the most common AE, but the serious infection rate was low overall. The results of BLISS 76 were not as robust as those of BLISS 52, but both studies did meet their pre-specified primary endpoints.

	Critique
	Strengths

Phase III design
Limitations

· Exclusion of lupus nephritis or CNS disease
· Exclusion or prior rituximab or cyclophosphamide

· Study duration of only 1 year although there are now 5 year data reported from smaller Phase II trial open label extension with no new safety signals so far
· There were some fluctuations in background standard of care allowed during the trial            which may have created some imbalance between groups. Prednisone could be increased during the first 24 weeks and IS could be increased during the first 16 weeks of study. After that, doses needed to be close to baseline doses, however prednisone taper was encouraged if possible resulting in a known imbalance in more belimumab treated patients achieving a steroid sparing endpoint. However this aspect would only be likely to bias against the treatment efficacy if anything.
· Range of glucocorticoid use permitted at baseline was wide 0-40 mg/day
·  Use of rescue medications were not mentioned or defined Deviation from the protocol allowed medications resulted in patient termination
· Primary endpoint of SRI not previously used, however each of the individual components of the SRI are validated and accepted outcome measures for SLE                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            
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