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1 Executive Summary 

1.1. Product Introduction 

Elotuzumab is a humanized immunoglobulin G1 (IgG1) monoclonal antibody directed to 
Signaling Lymphocyte Activation Molecule F7 (SLAMF7) protein. SLAMF7 is present on myeloma 
cells and also expressed on natural killer (NK) cells.  It is thought that elotuzumab binds to 
SLAMF7 on the surface of myeloma cells and recruits NK cells to the vicinity of the myeloma 
cells. It is also thought that elotuzumab causes NK cell activation, resulting in killing of the 
multiple myeloma cells via an antibody-dependent cellular cytotoxicity (ADCC) mechanism. 

The proposed dose is 10 mg/kg administered intravenously every week for the first two cycles 
then every 2 weeks thereafter until disease progression or unacceptable toxicity. 
 
The Applicant’s proposed indication for elotuzumab is for the treatment of patients with 
multiple myeloma who have received one or more prior therapies: in combination with 
lenalidomide and dexamethasone .  
 
Elotuzumab is a new therapeutic biological product. 

1.2. Conclusions on the Substantial Evidence of Effectiveness  

The Applicant has provided substantial evidence of effectiveness for elotuzumab in 
combination with lenalidomide and dexamethasone for the treatment of patients with multiple 
myeloma who have received 1 to 3 prior therapies.  

 
This conclusion is based on the results of the phase 3, pivotal trial CA204004, which evaluated 
elotuzumab in combination with lenalidomide and dexamethasone (E-Ld) compared with 
lenalidomide and dexamethasone alone (Ld).  The co-primary endpoints of this trial were 
progression-free survival and overall response rate (both as assessed by the independent 
review committee (IRC)).  In study CA204004, a total of 646 patients were enrolled (321 in the 
E-Ld arm and 325 in the Ld arm).   The results showed an estimated hazard ratio for PFS of 0.70 
for E-Ld over Ld (95% CI: 0.57, 0.85; p=0.0004). The median PFS was 19.4 months (95% CI: 16.6, 
22.2) in the E-Ld arm vs. 14.9 months (95% CI: 12.1, 17.2) in the Ld arm.  The ORR was 78.5 % 
(95% CI: 73.6, 82.9) in the E-Ld arm vs. 65.5% (95% CI: 60.1, 70.7) in the Ld arm.  The overall 
survival data at the time of the clinical database cutoff was not mature with occurrence of only 
49% of the total required events for the final analysis. The preliminary OS data suggests a 
hazard ratio of 0.71 (95% CI: 0.54, 0.93) for E-Ld over Ld. The median OS was not evaluable (NE) 
(95%CI: 36.2, NE) in the E-Ld arm and 34.6 (95% CI: 29.0, NE) in the Ld arm. 
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  Study CA204009 enrolled a 
total of 152 patients (77 in the E-Bd arm and 75 in the Bd arm). The primary endpoint of this 
trial was investigator-assessed PFS. The trial was designed to be a proof-of-concept trial  

 As such, the comparison was to be 
evaluated at the one-sided, significance level. The efficacy results demonstrated an 
estimated hazard ratio for PFS was  for E-Bd over Bd  The 
median PFS was 9.7 months  in the E-Bd arm vs. 6.9 months : , 

) in the Bd arm. The ORR was % (  ) in the E-Bd arm vs. %  
 in the Bd arm. The overall survival data was only descriptive with occurrence of only 

40 events at the time of the analysis. The hazard ratio was   ). The median 
OS was NE    in the E-Bd arm vs.  ) in the Bd arm. 
 

 
 

 
 

1.3. Benefit-Risk Assessment 
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Benefit-Risk Summary and Assessment 
 
Multiple myeloma is a neoplastic proliferation of clonal plasma cells that produce a monoclonal immunoglobulin.  The clinical features of 
multiple myeloma are a consequence of the proliferation and accumulation of clonal plasma cells or damage from excess light chains. Patients 
may present with signs and symptoms of anemia, bone pain or pathologic fractures, renal insufficiency, fatigue, hypercalcemia, or weight loss. 
Multiple Myeloma is primarily a disease of the elderly, with a median age at diagnosis of 66.  Treatment options for multiple myeloma have 
significantly improved over recent decades with the introduction of alkylating agents, the use of high-dose therapy in combination with 
autologous stem cell rescue, and the introduction of new classes of agents such as immunomodulatory agents and proteasome inhibitors. With 
these new therapeutic options, median overall survival estimates for newly diagnosed patients are more than 6 years (1). Despites these 
advances, patients with multiple myeloma often relapse or develop refractory disease. 
 
Elotuzumab is a humanized immunoglobulin G1 (IgG1) monoclonal antibody directed against SLAMF7 protein, which is present on myeloma 
cells.  The proposed indication is for the treatment of patients with multiple myeloma who have received one or more prior therapies in 
combination with lenalidomide and dexamethasone. As a new therapeutic biological product, elotuzumab provides a novel mechanism of 
action. 
 
The efficacy of elotuzumab in combination with lenalidomide and dexamethasone was based on the results of a phase 3, pivotal trial, which 
evaluated elotuzumab in combination with lenalidomide and dexamethasone (E-Ld) compared with lenalidomide and dexamethasone alone 
(Ld). Elotuzumab was administered as a 10 mg/kg dose intravenously every week for the first two cycles then every 2 weeks thereafter until 
disease progression or unacceptable toxicity. Lenalidomide was to be taken orally once daily for the first 3 weeks of a 4-week cycle. 
Dexamethasone was to be administered at a weekly dose of 40 mg.  The co-primary endpoints of this trial were progression-free survival and 
overall response rate. The results showed an estimated hazard ratio for PFS of 0.70 for E-Ld over Ld (95% CI: 0.57, 0.85; p=0.0004). The median 
PFS was 19.4 months (95% CI: 16.6, 22.2) in the E-Ld arm vs. 14.9 months (95% CI: 12.1, 17.2) in the Ld arm.  The ORR was 78.5 % (95% CI: 73.6, 
82.9) in the E-Ld arm vs. 65.5% (95% CI: 60.1, 70.7) in the Ld arm. The overall survival data at the time of the clinical database cutoff was not 
mature with occurrence of only 49% of the total required events for the final analysis. The preliminary OS data suggests a hazard ratio of 0.71 
(95% CI: 0.54, 0.93) for E-Ld over Ld. The median OS was not evaluable (NE) (95%CI: 36.2, NE) in the E-Ld arm and 34.6 (95% CI: 29.0, NE) in the 
Ld arm. Treatment with elotuzumab in combination with lenalidomide and dexamethasone resulted in a clinically meaningful and statistically 
significant improvement in both progression-free survival and overall response rate. 
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The safety dataset was primarily based on the results of the phase 3 trial, but were also supported by pooled data from phase 2 trials 
evaluating elotuzumab in combination with lenalidomide and dexamethasone. Nonfatal serious adverse events occurred in 64.1% of patients in 
the E-Ld arm compared with 55.2% in the Ld arm.  The most frequent SAEs were in the E-Ld arm vs. the Ld arm respectively were: Pneumonia 
(15.4% vs. 11.4%), pyrexia (6.3% vs. 4.4%), respiratory tract infection (4.7% vs. 2.5%), anemia (2.5% vs. 1.9%), pulmonary embolism (2.5% vs. 
2.2%), and acute renal failure (2.5% vs. 1.6%). TEAEs that occurred at an incidence ≥ 10% in either arm and had a ≥5% higher rate in the E-Ld 
arm compared with the Ld arm respectively were: diarrhea (46.9% vs. 35.5%), constipation (34.9% vs. 26.8%), vomiting (14.5% vs. 8.8%), fatigue 
(61 vs. 51.1%), pyrexia (36.8% vs. 24.3%), peripheral edema (25.8% vs. 21.8%), nasopharyngitis (24.2% vs. 19.2%), upper respiratory tract 
infection (22.6% vs. 17.4%), weight decreased (13.8% vs. 6%), creatinine increased (12.6% vs. 7.6%), decreased appetite (20.4% vs. 12.6%), pain 
in extremity (16.4% vs. 9.8%), musculoskeletal pain (12.6% vs. 8.5%), headache (15.4% vs. 7.6%), peripheral neuropathy (13.8% vs. 8.2%), cough 
(31.3% vs. 18%), and oropharyngeal pain (10.1% vs. 4.4%).  

 
Additional safety issues identified with the use of elotuzumab in combination with lenalidomide and dexamethasone include: infusion 
reactions, second primary malignancies, hepatotoxicity, infections, and elotuzumab interference with response assessment. Infusion 
reactions occurred in 10% of patients. Second primary malignancies occurred in 8.2% of subjects in the E-Ld arm compared with 4.7% of 
subjects in the Ld arm. Hepatotoxicity was also noted in the trial and there was one case that met Hy’s law criteria and had biopsy 
findings consistent with drug-induced liver injury. The safety profile observed with elotuzumab in combination with lenalidomide and 
dexamethasone is acceptable given that it is designed to treat a life-threatening illness. 
 
Elotuzumab when combined with lenalidomide and dexamethasone resulted in a statistically significant and clinically meaningful 
improvement in progression free survival and response rate. The adverse reactions seem with elotuzumab were significant, but are not 
outside the scope of that typically seen with cancer therapeutics. As such the risk-benefit assessment supports regular approval for the 
proposed indication. 
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2 Therapeutic Context 

2.1. Analysis of Condition 

Multiple myeloma is a neoplastic proliferation of clonal plasma cells that produce a monoclonal 
immunoglobulin.   
 
The clinical features of multiple myeloma are a consequence of the proliferation and 
accumulation of clonal plasma cells or damage from excess light chains. Patients may present 
with signs and symptoms of anemia, bone pain or pathologic fractures, renal insufficiency, 
fatigue, hypercalcemia, or weight loss. The International Myeloma Working Group (IMWG) has 
developed standardized diagnostic criteria for multiple myeloma.  
 
 It is estimated that there will be 26,850 new cases and 11,240 deaths from multiple myeloma 
in the United States in the year 2015 (2) . Multiple myeloma is primarily a disease of the elderly, 
with a median age at diagnosis of 66. Myeloma is more common in men than women (7.9 vs. 
5.1 per 100,000 persons per year). African Americans or Blacks are the most affected race and 
account for twice as many new cases of myeloma than Whites: 12.8 vs. 5.8 per 100,000 persons 
per year (3).  

Treatment options for multiple myeloma have significantly improved over recent decades with 
the introduction of alkylating agents, the use of high-dose therapy in combination with 
autologous stem cell rescue, and the introduction of new classes of agents such as 
immunomodulatory agents and proteasome inhibitors.  The median overall survival for a cohort 
diagnosed between the years 2006-2010 was 6.1 years, compared with 4.6 years for the cohort 
diagnosed between the years 2001-2005 (1).  
 
Despite these advances, patients with multiple myeloma often relapse or develop refractory 
disease, underscoring the need for new therapies. 

2.2. Analysis of Current Treatment Options 

The table below lists the currently approved FDA agents for the treatment of multiple 
myeloma.  Current treatment regimens tend to consist of two to three drug combinations. High 
dose chemotherapy followed by autologous stem cell transplant is pursued in those patients 
deemed fit enough to be eligible for high dose therapy and autologous transplant.  
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4 Significant Issues from Other Review Disciplines Pertinent to Clinical 
Conclusions on Efficacy and Safety 

4.1. Office of Scientific Investigations (OSI) 

The Office of Scientific Investigations conducted inspections for study CA204004 at the 
following clinical sites: Athens, Greece (Site 4600); Halifax, Nova Scotia (Site 2407); and Boston, 
MA (site 1414). For study CA204009, the following clinical site was inspected: Torino, Italy (Site 
4934).  The sponsor was also inspected for both protocols in Wallingford, CT.  At the time of this 
review, the inspection for site 4600 was still pending.  Sites 4934 and 2407 had voluntary action 
indicated. Sites 1414 and the sponsor had no action indicated. At the time of this review, there 
were no significant findings that would affect the analyses or quality of the data submitted in 
the application. 

4.2. Product Quality  

At the time of completion of this review, the CMC reviews were ongoing.  At the time of the 
mid-cycle meeting, there were outstanding information requests, but there were no major 
issues identified that would prevent the approval of elotuzumab. 

4.3. Clinical Microbiology 

At the time of completion of this review, the Clinical Microbiology reviews were ongoing.  At 
the time of the mid-cycle meeting, there were outstanding information requests, but there 
were no major issues identified that would prevent the approval of elotuzumab. 

4.4. Nonclinical Pharmacology/Toxicology 

Due to the lack of a pharmacologically-relevant animal species to conduct the toxicology 
studies, the scope of the toxicological evaluation was limited to a tissue cross-reactivity study 
and in vivo studies that assessed the potential for off-target toxicity and local tolerance. In the 
human tissues examined, elotuzumab stained the membrane and/or cytoplasm of plasma cells 
and/or immunoblasts in the bone marrow, breast, cervix, esophagus, Fallopian tube, 
gastrointestinal tract, liver, lymph node, pancreas, salivary gland, small intestine, spleen, 
stomach, thymus, thyroid, tonsil, ureter, and uterus. A single dose of intravenously infused 
elotuzumab (0, 30, or 100mg/kg) was well tolerated in rhesus monkeys with no clinical signs at 
any dose. There was also no local adverse reaction when 5mg of elotuzumab was intravenously 
injected into the ears of New Zealand white rabbits. The nonclinical pharmacology/toxicology 
review team recommended approval. 
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4.5. Clinical Pharmacology 

The Clinical Pharmacology review was based on the data in the BLA including data from 
multiple-dose studies evaluating elotuzumab as a single agent or in combination with other 
anti-myeloma therapies. The submission also included population PK and exposure-response 
analyses.  The reviewers recommend approval. 

4.5.1. Mechanism of Action 

Elotuzumab is a humanized monoclonal immunoglobulin (IgG1) that binds to human Signaling 
Lymphocyte Activation Molecule F7 (SLAMF7) on the surface of myeloma cells and recruits 
natural killer (NK) cells to the area of the myeloma cell.  It is thought that elotuzumab causes 
NK-cell activation, which kills the myeloma cell via an antibody-dependent cellular cytotoxicity 
(ADCC) mechanism. 

4.5.2. Pharmacodynamics 

The population PK model showed a relationship between elotuzumab clearance and baseline 
M-protein.  Those with higher M-protein had a higher elotuzumab clearance. Among patients in 
the lowest exposure quartile, unlike the remaining groups, there was no difference in PFS 
between the E-Ld arm and the Ld arm. Clinical Pharmacology may require a post-marketing 
commitment to evaluate the need to optimize dose in patients with multiple myeloma who 
have lower exposure to elotuzumab at the approved dose of 10 mg/kg. Please see the Clinical 
Pharmacology review for more details.   

4.5.3. Pharmacokinetics 

Elotuzumab exhibits nonlinear pharmacokinetics resulting in greater than proportional 
increases in area under the concentration-time curve (AUC) indicative of target-mediated 
clearance. Using the population PK model, for patients given elotuzumab with 
lenalidomide/dexamethasone, AUC accumulation ratio was estimated to be 7.42, 
with the corresponding effective half-life of 33.5 days. 

4.6. Devices and Companion Diagnostic Issues 

No companion devices or diagnostics are included in the application. However, to address the 
issue of elotuzumab interference with serum protein electrophoresis (SPEP) and 
immunofixation assays, the sponsor is developing a “detection assay”. The sponsor identified 
issues with their “detection assay”, specifically that  

. Therefore, the sponsor is now 
developing  
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 Consumer Study Reviews 

The Division of Medication Error Prevention and Analysis reviewed the proposed Prescribing 
Information and the proposed carton and vial labels. The recommendations of DMEPA were 
incorporated in the relevant documents. 

5 Sources of Clinical Data and Review Strategy 

5.1. Table of Clinical Studies 
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5.2. Review Strategy 

The review was primarily based on the efficacy and safety data from Study CA204004 and 
CA204009.  The key review materials included the following: 

• NDA datasets (raw and derived), clinical study reports, and responses to the review 
team’s information requests 

• Relevant published literature 
• Relevant prior regulatory history 
• Sponsor presentations to the FDA 

 
Clinical data was provided in the Clinical Data Interchange Standards Consortium (CDISC) 
Foundational Standards SDTM and ADaM with the exception of studies HuLuc-1701 and HuLuc-
1702, which were submitted in a proprietary, non-CDISC dataset format.  
 
The other trials listed in Table 3 were supportive trials and were used in the integrated analysis 
of effectiveness and safety analyses.  
 
Sections 6 and 7 of this Review were performed jointly by Dr. Gormley and Dr. Ko.  Analyses by 
Dr. Ko were performed using SAS 9.4 (SAS Institute, Inc.)   Analyses by Dr. Gormley were 
performed largely using JMP 11.0 (SAS Institute, Inc.).  MedDRA-Based Adverse Events 
Diagnostic (MAED; FDA CDER Office of Computational Science) and JReview (Integrated Clinical 
Systems) were used to assess for safety signals.  Unless specifically referenced, all analyses and 
presentation of findings are the work of FDA reviewers. 

6 Review of Relevant Individual Trials Used to Support Efficacy 

6.1. Study CA204004 

A Phase 3, Randomized, Open-Label Trial of Lenalidomide/Dexamethasone with or without 
Elotuzumab in Relapsed or Refractory Multiple Myeloma (Revised Protocol Number 4) 

6.1.1. Study Design 

Overview and Objective 

Study CA204004 was a phase 3, randomized, open-label, multicenter trial of 
lenalidomide/dexamethasone with or without elotuzumab in patients with previously treated, 
relapsed or refractory multiple myeloma.  The primary objective of the trial was to compare PFS 
and ORR of E-LD versus Ld based on IRC tumor assessments using EBMT criteria.  
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Trial Design 

In study CA204004, patients were randomized to the two study arms in a 1:1 ratio. There were 
3 stratification factors: β2 microglobulin (<3.5 mg/L vs. ≥ 3.5 mg/L), number of prior lines of 
therapy (1 vs. 2 or 3), and prior immunomodulatory drugs (no vs. prior thalidomide vs. other).  
Subjects received E-Ld or Ld in 28-day cycles until disease progression, unacceptable toxicity, or 
the subject met other criteria for discontinuation, whichever occurred earliest. The study design 
for CA204004 is included below. 
 
Figure 1. Design Schema Study CA204004 

 
Source: Applicant’s Final Clinical Study Report, Appendix 1.1, Clinical Protocol, pg. 2480   
 
Trial Population:  
Eligible subjects included those with multiple myeloma who had documented disease 
progression from the most recent line of therapy, had received 1 to 3 prior lines of therapy, had 
measureable disease, and met other eligibility criteria. Given that patients might be 
randomized to the control arm of lenalidomide/dexamethasone, prior lenalidomide exposure 
was limited to those patients that had achieved at least a PR to prior lenalidomide, had not 
received more than 9 cycles of lenalidomide, were not refractory to lenalidomide, and did not 
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discontinue lenalidomide due to toxicity. The trial allowed no more than 10% of subjects who 
had prior lenalidomide exposure. The trial also allowed inclusion of patients with mild to 
moderate renal impairment as elotuzumab is a monoclonal antibody and its clearance is not 
thought to be affected by renal clearance and the preliminary data from the phase 1 study 
suggested no clinically significant renal adverse effects.  
 
Refractory myeloma was defined as disease the progresses while on last therapy or within 60 
days of last therapy. Relapsed myeloma was defined as previously treated myeloma which after 
a period of being off therapy required the initiation of salvage therapy for progressive disease 
but did not meet criteria for refractory myeloma.  
 
Inclusion criteria (summarized): 

• Willing and able to provide informed consent and comply with protocol requirements 
• Age ≥ 18 years 
• ECOG performance status ≤ 2 
• Life expectancy > 3  months 
• Documented evidence of MM and  

o Received between 1 to 3 prior lines of therapy with documented progression by 
EBMT criteria after the most recent therapy and 

o Measurable disease ( subject must meet one of the following 5 criteria): 
 Serum IgG M-protein ≥ 0.5 g/dL 
 Serum IgA M-protein ≥ 0.5 g/dL 
 Serum IgM M-protein ≥ 0.5 g/dL 
 Serum IgD M-protein ≥ 0.5 g/dL 
 Urine M-protein ≥ 200 mg/ 24 hour 

• Prior lenalidomide is permitted only if all the following are fulfilled: 
o Best response achieved was ≥ PR 
o Not refractory to prior lenalidomide defined as no progression while receiving 

lenalidomide or within 9 months of last dose of lenalidomide 
o Did not discontinue lenalidomide due to grade ≥ 3 related AE 
o Did not receive more than 9 cycles of lenalidomide and had at least 9  months 

between the last dose of lenalidomide and progression 
• Men and women of childbearing potential (WOCBP) must use 2 acceptable methods of 

contraception 
• WOCBP must have 2 negative pregnancy tests 
• Women must not be breastfeeding 
• Subjects must be willing to refrain from blood donations 

 
Exclusion Criteria (summarized): 

• Subjects with non-secretory or oligo-secretory or serum free light-chain only myeloma 
• Active plasma cell leukemia (defined as either 20% of peripheral WBC comprised of 
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plasma/CD138+ cells or an absolute count of 2 x 109/L) 
• All adverse events of any prior chemotherapy, surgery, or radiotherapy not resolved to 

NCI CTCAE (v.3.0) Grade ≤ 2 
• POEMS Syndrome (plasma cell dyscrasia with polyneuropathy, organomegaly, 

endocrinopathy, monoclonal protein, and skin changes) 
• Significant cardiac disease defined as: 

o Known or suspected cardiac amyloidosis 
o CHF of NYHA Class III or IV 
o Uncontrolled angina, hypertension, or arrhythmia 
o Myocardial infarction in the past 6 months 
o Any uncontrolled or severe cardiovascular disease 

• Prior cerebrovascular event with persistent neurologic deficit 
• Known HIV infection or active hepatitis A, B, or C 
• Any medical conditions that, in the investigator’s opinion, would impose excessive risk 

to the subject 
• Prior or concurrent malignancy, except for the following: 

o Adequately treated basal cell or squamous cell skin cancer 
o Any other cancer from which the subject has been disease-free for > 5 years 

• Uncontrolled diabetes 
• Unable to tolerate thromboembolic prophylaxis including, as clinically indicated, aspirin, 

Coumadin or low-molecular weight heparin 
• Corrected serum calcium ≥ 11.5 mg/dL 
• ANC < 1000 cells/ mm3 
• Platelets < 75,000 cells/mm3 
• Hemoglobin < 8 g/dL 
• Total bilirubin ≥ 2 x ULN or direct bilirubin ≥ 2.0 mg/dL 
• AST or ALT ≥ 3x ULN 
• Creatine Clearance (CrCl) < 30 ml/min 
• Major surgery within 4 weeks 
• Administration of chemotherapy, biological, immunotherapy, or any investigational 

agent within 3 weeks 
• If prior allogeneic stem cell transplant, history of moderate or severe chronic graft 

versus host disease 
• Treatment with plasmapheresis within 4 weeks 
• Prior therapy with elotuzumab or any IMiD (including pomalidomide), except for prior 

thalidomide or lenalidomide 
• Refractory to prior lenalidomide 
• Steroids within 3 weeks 
• Known hypersensitivity to lenalidomide, dexamethasone, or any excipients in the 

elotuzumab formulation 
• History of grade 4 rash associated with thalidomide 
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• Prisoners or subjects who are involuntarily incarcerated 
 
Study Treatment: 
Eligible subjects received either elotuzumab in combination with lenalidomide and 
dexamethasone or lenalidomide and dexamethasone.  
 
Elotuzumab was administered intravenously at a dose of 10 mg/kg weekly (Days 1, 8, 15, and 
22 of a 4-week cycle) of the first 2 cycles and every 2 weeks (Day 1 and Day 15) thereafter. A 
window of -1 to +3 days was permitted in Cycles 1 and 2. Elotuzumab was provided as a 
lyophilized powder containing 440 mg of elotuzumab in a 20-mL vial. Elotuzumab should be 
reconstituted with 17 ml of sterile water for injection.  After calculation of the appropriate drug 
volume, the appropriate dose of elotuzumab was to be further diluted into an infusion bag 
containing 230 mL of normal saline.  Elotuzumab was administered as an IV infusion using an 
automated infusion pump.  The infusion rates are included in the table below.  
 
Figure 2. Elotuzumab Infusion Rate Study CA204004 

 
Source: Applicant’s Final Clinical Study Report, Appendix 1.1, Clinical Protocol, pg. 2585   
 
If no infusion reactions were noted in the first 4 doses of elotuzumab, all following doses were 
required to start at the maximum rate of 5 ml per minute. For subjects that did not escalate 
elotuzumab infusion beyond 2 ml per minute, despite administration of more than 4 doses of 
elotuzumab and had not experienced any infusion reaction were required to undergo rate 
escalation using the above paradigm. 
 
It should be noted that the infusion rate shown above was added to the protocol with the last 
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amendment, Amendment 12.  Prior to this change, the maximum infusion rate was 2 ml/min.  
For the first dose of elotuzumab, the infusion was started at an initial rate of 0.5 ml/min.  If the 
subject did not have an infusion reaction within 30 minutes, the infusion rate was to be 
escalated by 0.5 ml/min.  If the subject still did not have an infusion reaction within 30 minutes, 
the infusion rate was to be escalated to the maximum of 2 ml/min. The second dose of 
elotuzumab was to be initiated at a rate of 1 ml/min and if the subject did not have an infusion 
reaction in the first 30 minutes, the rate was to be escalated to 2ml/min. 
 
The following pre-medications were required 30-90 minutes prior to administration of 
elotuzumab: 

• H1 blocker: diphenhydramine (25-50 mg PO or IV) or equivalent 
• H2 blocker: Ranitidine (50 mg IV) or equivalent 
• Acetaminophen (650-1000 mg PO) 

 
Lenalidomide was taken orally once daily for the first 3 weeks of a 4-week cycle. On the days of 
elotuzumab administration, the dose of lenalidomide was to be administered at least 2 hours 
after completion of elotuzumab dosing. 
 
Dexamethasone (including the control arm) was to be administered at a weekly dose of 40 mg 
orally on Day 1, 8, 15, and 22 (-1 to +3 days) on weeks without elotuzumab dosing.  On weeks 
with elotuzumab dosing, the weekly dose of 40 mg dexamethasone was to be administered as a 
split dose of: 

• 28 mg PO (between 3- 24 hours prior to the start of elotuzumab infusion) AND 
• 8 mg IV (on the day of elotuzumab infusion at least 45 min prior to the start of infusion) 
• At the discretion of the investigator, the oral dexamethasone component may be given 

as a split dose 12-24 and 3 hours prior to elotuzumab 
The protocol allowed increases in the IV dexamethasone dose (with concurrent decrease in PO 
dexamethasone) in patients that had infusion reactions with elotuzumab.  
 
The treatment schedule is depicted in the diagram below. 
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Figure 3. Treatment Schedule Study CA204004 

 
Source: Applicant’s Final Clinical Study Report, Appendix 1.1, Clinical Protocol, pg.2522 
 
If the dose of one drug in the regimen (i.e., lenalidomide, dexamethasone, or elotuzumab) was 
delayed, interrupted, or discontinued, the treatment with the other drugs was allowed to 
continue as scheduled. For example, if a subject on the investigational arm had to discontinue 
elotuzumab due to an adverse event or other reason, the subject could continue on study 
therapy. Even if the subject continued solely on lenalidomide, subjects were still considered on 
study therapy.  
 
General guidelines for dose reductions were provided in the protocol. Elotuzumab dose 
reductions were not permitted.  Dexamethasone dose reduction recommendations for specific 
adverse events and the dexamethasone dose levels are included in the tables below. Dose 
reductions for persistent grade 2 or grade ≥ 3 AEs not listed in the table below were also 
permitted. 
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Figure 4. Dexamethasone Dose Modifications Study CA204004 

 
Source: Applicant’s Final Clinical Study Report, Appendix 1.1, Clinical Protocol, pg. 2527 
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Figure 5. Dexamethasone Dose Levels Study CA204004 

 
Source: Applicant’s Final Clinical Study Report, Appendix 1.1, Clinical Protocol, pg. 2528 
 
Dose adjustments for lenalidomide based on hematologic toxicity and renal impairment were 
provided. Dose reduction recommendations are included in the table below. In addition to the 
adverse events in the tables below, dose reductions for other grade 3 or 4 toxicities were 
permitted. Investigators were instructed to hold treatment and restart lenalidomide at the next 
lower dose level when toxicity resolved to ≤ grade 2.  
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Figure 6. Lenalidomide Dose Modifications Study CA204004 

 
Source: Applicant’s Final Clinical Study Report, Appendix 1.1, Clinical Protocol, pg. 2528-9 
 
Concomitant Medications: 
Subjects were required to receive thromboembolic prophylaxis. Accepted thromboembolic 
prophylaxis medications included aspirin, low molecular weight heparin, and vitamin K 
antagonists. 
 
IV corticosteroids, diphenhydramine, hydroxyzine, acetaminophen, H2 blockers, and 
leukotriene inhibitors were permitted for the management of infusion reactions. 
 
It was recommended that bisphosphonate therapy be administered for a period of 2 years in 
accordance with ASCO 2007 Clinical Practice Guidelines.  Use of erythropoietin or darbopoetin, 
red blood cell or platelet transfusions, and prophylactic administration of G-CSF were 
permitted. 
 
Schedule of Events: 
The following assessments were performed as part of the screening, treatment and post-

Reference ID: 3847429



Clinical & Statistical Review 
Nicole Gormley, MD & Chia-Wen Ko, PhD 
BLA 761035 
EMPLICITI (elotuzumab) 
 

35 
 

treatment periods of Study CA204004. 
 
Figure 7. Screening Phase Schedule of Events Study CA204004 

 
Source: Applicant’s Final Clinical Study Report, Appendix 1.1, Clinical Protocol, pg. 2531-2 
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Figure 8. Cycles 1 & 2 Schedule of Events Study CA204004 
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Source: Applicant’s Final Clinical Study Report, Appendix 1.1, Clinical Protocol, pg. 2533-6 
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Figure 9. Cycles 3 & beyond Schedule of Events Study CA204004 
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Source: Applicant’s Final Clinical Study Report, Appendix 1.1, Clinical Protocol, pg. 2537-9 
Discontinuation Criteria: 
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Subjects were required to discontinue study treatment for the following criteria: 
• Withdrawal of informed consent 
• Any clinical adverse event, lab abnormality, or intercurrent illness, which in the opinion 

of the investigator, indicates that continued participation in the study is not in the best 
interest of the subject 

• Pregnancy 
• Termination of the study by Bristol-Myers Squibb 
• Loss of ability to freely provide informed consent through imprisonment or involuntary 

incarceration 
• Progressive Disease 
• Subjects who receive any non-protocol anti-myeloma therapy prior to documented 

progression will be discontinued from all study treatment; however, tumor assessment 
must continue at 4 week intervals until documented progression 

• Subjects experiencing a grade 4 infusion reaction 
• Subjects experiencing angioedema, grade 4 rash, Stevens-Johnson syndrome, or toxic 

epidermal necrolysis related to lenalidomide must discontinue lenalidomide. Subjects in 
the elotuzumab arm may continue elotuzumab and dexamethasone 

• Subjects experiencing a 28 day delay in all study drugs due to an adverse event related 
to study treatment must discontinue study drug 

  
Efficacy Assessments and Response Criteria: 
Efficacy endpoints were based on serum and urine protein electrophoresis (SPEP and UPEP), 
corrected calcium, and bone marrow assessments at predefined intervals as listed on the 
schedule of events above.  Subjects were to have SPEP/UPEP, and corrected calcium performed 
every 4 weeks from the date of the first dose of study drug until disease progression, regardless 
of whether the subject was on study therapy or on subsequent therapy. If a subject did not 
have documented disease progression at the time of study drug discontinuation, tumor 
assessments were to still be performed according to the same schedule until disease 
progression even if subsequent anti-myeloma therapy was initiated prior to disease 
progression. Response criteria based on EBMT criteria were used for the primary analysis. The 
response criteria are described below.  
 
Complete Response (CR): 
A CR requires that all the following criteria be achieved: 

1. Negative immunofixation (IFE) on both serum and urine, maintained for a minimum of 6 
weeks. 

2. A bone marrow aspirate or biopsy containing < 5% plasma cells.  (although not required 
for documentation of CR using the EBMT criteria, light chain restriction (flow or IHC for 
kappa and lambda light chain in the bone marrow) should also be assessed to assist in 
classification of stringent CR using the IMWG criteria). 

3. If skeletal survey showed osteolytic bone lesions, there should be no increase in the size 
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or number (development of a compression fracture does not exclude response). 
4. If screening scans showed extramedullary plasmacytoma, complete disappearance of 

any must be noted. 
 
For assessment of stringent CR per IMWG criteria, all criteria for CR must be met. In 
addition, bone marrow sample must be assessed for light chain restriction (as 
mentioned in bullet 2 above) and serum free light chains must be normalized at two 
time points at least 6 weeks apart, at the time of CR assessment. 

 
Partial Response (PR): 
Subjects in whom some, but not all, the criteria for CR are fulfilled are classified as PR, providing 
the remaining criteria satisfy the requirements of PR. This includes subjects in whom routine 
electrophoresis is negative but in whom IFE has not been performed. 
 

1. Greater than or equal to 50% reduction in serum M-protein, maintained for a minimum 
of 6 weeks. 

2. Reduction of ≥ 90% in urinary light chain excretion or a decrease to < 200 mg/24 hours, 
maintained for a minimum of 6 weeks. 

3. Great than or equal to 50% reduction in the size of the extramedullary plasmacytomas 
present at baseline (by radiography or clinical examination using bidirectional 
measurements). 

4. If a skeletal survey is performed, no increase in the size or number of lytic lesions 
(development of a compression fracture does not exclude response). 

 
Very Good Partial Response (VGPR): 
VGPR is not formally included in the EMBT criteria but is derived from the IMWG criteria.   It is 
defined by the following: 

1. Serum and urine M-protein detectable by immunofixation but not on electrophoresis 
and that is confirmed in a subsequent assessment or 

2. 90% or greater reduction in serum M-protein plus urine M-protein level < 100 mg per 24 
hours and is confirmed on a subsequent assessment. 

 
Minor (Minimal) Response (MR): 
Subjects who have a reduction in M-protein or plasmacytoma but do not meet the criteria for 
PR are classified as MR if the meet all the following definitions. 

1. Between 25- 49% reduction in serum M-protein, maintained for a minimum of 6 weeks 
2. Between 50-89% reduction in urinary light chain excretion which still exceeds 200 mg/ 

24 hours, maintained for a minimum of 6 weeks. 
3. Between 25-49% reduction in the size of extramedullary plasmacytomas. 
4. If a skeletal survey is performed, no increase in the size or number of lytic lesions 

(development of a compression fracture does not exclude response). 
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Progression of Disease: 
Progression describes a definite increase in disease activity relative to the nadir in 2 consecutive 
assessments in subjects not in CR, whereas the term “relapse from CR” applies to a recurrence 
of evident disease in subjects previously in CR. The date of EBMT based disease progression is 
the first date of two consecutive values fulfilling the criteria for disease progression. Any of the 
following is sufficient for PD. 

1. Increase of > 25% in serum M-protein (also an absolute increase of at least 5 g/L) and 
confirmed by at least 1 investigation. 

2. Increase of > 25% urinary light chain excretion (which must also be an absolute increase 
of at least 200 mg/24-hours and confirmed by at least 1 investigation. 

3. Increase of > 25% plasma cell percentage in the marrow (which must also be an 
absolute increase of at least 10%). 

4. Definite increase in the size or number of lytic bone lesions or extramedullary 
plasmacytomas (development of a compression fracture does not exclude continued 
response and may not indicate progression). 

5. Development of hypercalcemia (corrected serum calcium greater than 11.5 mg/dL; 2.8 
mmol/L) not attributable to any other cause. 

 
Relapse from CR (for subjects that attain CR): 
Subjects who have documented CR and then achieve at least one of the following criteria are 
classified as relapse from CR. According to the EBMT criteria, relapse from CR is considered to 
be progression of disease. The date of EMBT based relapse from CR is the first date of two 
consecutive values fulfilling the criteria for relapse. 

1. Reappearance of serum or urinary M-protein on immunofixation or routine 
electrophoresis, confirmed by at least one further investigation and excluding 
oligoclonal reconstitution. 

2. Greater than or equal to 5% plasma cells in a bone marrow aspirate or on trephine bone 
biopsy. 

3. Any of the definitions met for progression. 
 
Stable Disease: 
Subjects do not meet criteria for any of the categories above. 

Study Endpoints  

ORR and PFS, both as assessed by the IRC, were the co-primary endpoints of the trial. If either 
of these two analyses achieved the pre-specified level of significance, the study would be 
declared positive.  The pre-specified level of significance for ORR was 2-sided 0.5% and was 2-
sided 4.5% for PFS to preserve the overall type-I error for comparing the primary endpoints at 
the 5% level. The analysis of ORR was to occur at 16 months after the last patient first visit and 
an interim analysis of PFS was to occur after a minimum follow-up of 2 years from the last 
patient first visit and after 70% of PFS events (per IRC) had been observed.  
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PFS was defined as the time from randomization to the date of the first documented tumor 
progression as determined by the IRC using the EBMT criteria or death due to any cause, 
provided death does not occur more than 10 weeks (2 or more assessment visits) after the last 
tumor assessment. The following censoring rules were applied for PFS: 

• Subjects who receive secondary anti-myeloma therapy prior to documented progression 
will be censored on the date of the last tumor assessment prior to the initiation of the 
new therapy. 

• Subjects who have an event (documented progression or death) > 10 weeks (2 
assessment visits) after the last prior tumor assessment will be censored at the last prior 
assessment. 

• Subjects who neither receive subsequent therapy prior to progression nor have a 
progression event will be censored at their last tumor assessment. 

 
A sensitivity analysis was also to be performed in which PFS (per IRC) was also assessed 
applying an intent-to-treat definition that used all data on each randomly assigned subject until 
either a progression event or the end of the study. In this analysis, PFS was defined as the time 
from randomization to the date of the first documented tumor progression (per IRC) or to 
death due to any cause. Subjects who neither progressed nor died were censored on the date 
of their last tumor assessment. There was no censoring for subsequent therapy prior to 
progression or for progression events following missing assessments.  
 
ORR was defined as the proportion of randomized subjects who had either partial response or 
complete response as determined by the IRC using EBMT criteria.  
 
The key secondary endpoint was overall survival.  A hierarchical procedure was used to test OS.  

Statistical Analysis Plan 

Study CA204004 planned to randomize 640 subjects in a 1:1 ratio to receive elotuzumab + 
lenalidomide and dexamethasone (E+Ld) or lenalidomide and dexamethasone (Ld).  
Randomization was stratified by: β2 microglobulin (< 3.5 mg/L vs. ≥ 3.5 mg/L), number of prior 
lines of therapy (1 vs. 2 or 3), and prior IMiD (no vs. prior thalidomide only vs. other).  With 640 
subjects, the study had 88.5% power to declare statistical significance at 2-sided alpha level of 
0.005 for a difference of 15% in ORR between the two treatment arms (75% ORR in the E+Ld 
arm vs. 60% ORR in the Ld arm).  The total targeted number of PFS events was 466, which 
would provide 88.7% power to declare statistical significance at 2-sdied alpha level of 0.045 for 
the E+Ld versus Ld hazard ratio of 0.74 (or correspondingly, an improvement of 3.9 months in 
median PFS from 11.1 months to 15.0 months by adding elotuzumab).  The study was also 
powered at 80% for the key secondary endpoint OS, with 427 events targeted at the final OS 
analysis at 2-sided alpha level of 0.05 testing a hazard ratio of 0.76 for the OS benefit of 
elotuzumab once the study had met its primary endpoints. 
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The primary analysis population was the intent-to-treat population including all randomized 
subjects.  Primary analyses of ORR and PFS were based on the IRC evaluation.  The primary 
analysis of ORR compared the two treatment arms using the Cochran-Mantel-Haenszel test 
stratified by the treatment randomization factors.  The primary analysis of PFS compared the 
two treatment arms via the log-rank test stratified by the treatment randomization factors.  
Estimation of the hazard ratio for PFS was based on a Cox proportional hazards model with 
stratifications by the same factors in the stratified log-rank test.  For the primary analysis, PFS 
was censored at the date of the last adequate tumor assessment, if subjects had started any 
subsequent systematic-therapy or missed >=2 assessments (> 10 weeks) prior to a documented 
tumor progression or death.       
 
There was no planned interim analysis for ORR.  The only ORR analysis was planned at a 
minimum follow-up of 16 months from the last patient first visit.  For PFS, there was one 
planned interim efficacy analysis, at a minimum of 2 years follow-up in all subjects and after at 
least 70% of the total targeted PFS events had occurred.  One formal interim analysis was 
planned for OS, to occur at one year after the interim PFS analysis if the interim PFS result was 
statistically significant, or otherwise to occur at the time of the final PFS analysis.   
 
Statistical Reviewer Comments: 
• ORR was introduced into the protocol as a co-primary endpoint in 2014 following a 

discussion between the Applicant and the Agency.  The alpha allocation for ORR was much 
less than the alpha allocation for PFS, so that the study was not likely to stop based solely on 
the ORR result.  In addition, a minimum of 16 months patient follow-up was required for a 
better determination on the duration of response as part of efficacy evaluation. 

• The overall study Type I error was controlled at 2-sided 0.05, by splitting the alpha between 
the 2 co-primary endpoints and by hierarchically testing the secondary endpoint OS after the 
primary endpoints. 

• With the requirement of at least 2 years of patient follow-up, the number of PFS events 
reached 384 or 82.4% of total targeted events at the interim analysis.  The significance level 
for testing PFS benefit at 82.4% of information was 2-sided 0.0239 as the efficacy boundary 
according to the Lan-DeMets alpha spending function for an interim analysis. 

• The Applicant clarified previously the timing of the interim OS analysis.  It is expected to take 
a minimum follow-up of 3 years from last patient first visit to reach two thirds of the 
targeted death events, and therefore the formal interim OS analysis is not planned until at 
least one year beyond the interim PFS analysis.   

Protocol Amendments 

Amendments to the protocol are listed in the table below. Notable changes include a revision 
of the primary endpoint in Amendment 10.  In that amendment, ORR was added to PFS as the 
primary endpoint.  This change allowed for a positive result in either ORR or PFS to be sufficient 
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Data Quality and Integrity: Sponsor’s Assurance 

The Sponsor incorporated a strategy to assure data quality and integrity.  These included the 
selection of qualified investigators and appropriate study sites, review of protocol procedures 
with the investigator and study-site personnel prior to study initiation, periodic monitoring 
visits by a CRO  and use of centralized facilities  

  Electronic data capture and electronic case report forms 
(eCRFs) were used in the study. Data cleaning and quality control checks were implemented by 

 

6.1.2. Study Results  

Compliance with Good Clinical Practices 

The sponsor has provided attestation that the study was conducted in accordance with Good 
Clinical  Practice (GCP), as defined by the International Conference on Harmonization and in 
accordance with the United States Code of Federal Regulations, Title 21, part 50 (21 CFR50) and 
in accordance with the ethical principles underlying European Union Directive 2001/20/EC. 

Financial Disclosure

The applicant submitted financial disclosure information for the investigators for this trial. One 
investigator,  reported holding Abbott stock valued at $50,000.  Abbott is in a 

 relationship with BMS for the elotuzumab compound. This investigator 
enrolled subjects on the trial. It is not anticipated that this financial interest affects the 
integrity of the trial (see Financial Disclosure in the Appendix).  

Patient Disposition 

As of the clinical database lock date 04-Nov-2014, Study CA204004 had 646 randomized 
subjects and 635 subjects received study treatment.  At the time of database lock, 113 subjects 
(35.4%) were still being treated with E+Ld and 66 subjects (20.9%) were still being treated with 
Ld.  The three most common reasons for treatment discontinuation were the same for both 
treatment groups, including: disease progression, study drug toxicity, and adverse events.  The 
treatment discontinuation rate was lower for the E+Ld treated subjects compared to the Ld 
treated subjects for all the three most common reasons leading to a treatment discontinuation.      
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Table 5. Subject Disposition Study CA204004 

(As of 04-Nov-2014) 
N (%) E+Ld Arm Ld Arm Total 
Randomized 321 325 646 
Received study treatment1 319 (99.4) 316 (97.2) 635 (98.3) 
Still on study treatment2 113 (35.4) 66 (20.9) 179 (28.2) 
Off study treatment2  206 (64.6) 250 (79.1) 456 (71.8) 

Reason for off treatment2:    
Disease progression 135 (42.3) 149 (47.2) 284 (44.7) 
Study drug toxicity 28 (8.8) 42 (13.3) 70 (11.0) 
Adverse events unrelated to study drug 15 (4.7) 26 (8.2) 41 (6.5) 
Treatment refusal 20 (6.3) 13 (4.1) 33 (5.2) 
Consent withdrawal 4 (1.3) 8 (2.5) 12 (1.9) 
Death 1 (0.3) 1 (0.3) 2 (0.3) 
Other3 3 (0.9) 11 (3.5) 14 (2.2) 

E+Ld = elotuzumab + lenalidomide and dexamethasone; Ld = lenalidomide and dexamethasone 
1 Percentage based on randomized subjects 
2 Percentage based on subjects received study treatment 
3 Other included selection criteria violation, lack of protocol compliance, and lost to follow-up 
 

Protocol Violations/Deviations 

Protocol deviations that could be categorized as either significant or relevant protocol 
deviations were included in the submission.  Significant protocol deviations were defined as 
those deviations from the protocol likely to have an impact on the subject’s rights, safety, or 
well-being, and/or the validity of the data from analysis. Relevant protocol deviations were 
significant protocol deviations that were programmable and could potentially affect the 
interpretability of study results. Both significant and relevant protocol deviations were 
predefined in the protocol and statistical analysis plan. 
 
In the ITT population, there were 26 subjects with a relevant protocol deviation, 11 in the E-Ld 
arm and 15 in the Ld arm.  The table below includes a categorization of the deviations. 
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Table 9. Primary Efficacy Results Study CA204004 

All Randomized Subjects 
Efficacy parameter E+Ld 

N = 321 
Ld 

N = 325 
IRC-assessed PFS 

Number of events (%) 179 (55.8) 205 (63.1) 
1-year PFS rate (95% CI) 68% (63%, 73%) 57% (51%, 62%) 
2-year PFS rate (95% CI) 41% (35%, 47%) 27% (22%, 33%) 
Median in months (95% CI) 19.4 (16.6, 22.2) 14.9 (12.1, 17.2) 
Hazard ratio1, E+Ld/Ld (95% CI) 0.70 (0.57, 0.85) 
p-value2 0.0004 

IRC-assessed ORR 
Number of Responders3 252 213 
% of Responders (95% CI) 78.5 (73.6, 82.9) 65.5 (60.1, 70.7) 
Odds Ratio4 1.94 

95% CI (1.36, 2.77) 
p-value 0.0002 

E+Ld = elotuzumab + lenalidomide and dexamethasone; IRC = independent review committee; PFS = progression-
free survival; ORR = overall response rate; CI = confidence interval 
1 Calculated using Cox hazards model with randomization factors as stratification factors 
2 2-sided p-value for stratified log-rank test 
3 subjects whose best overall response was partial response or better based on IRC assessments 
4 computed using Cochran-Mantel-Haenszel test stratified by the randomization factors 
 
The table below shows the investigator-determined PFS result and other pre-specified 
sensitivity analyses for PFS.  They were all supportive of the primary analysis result. 
 
Table 10. Sensitivity Analyses to the Primary IRC-assessed PFS analysis 

Difference to the primary PFS analysis  E+Ld Ld 

Based on investigator-determined PFS 
Number of events/number of subjects 167/321 201/325 
Hazard ratio, E+Ld/Ld (95% CI) 0.65 (0.51, 0.83) 
p-value <0.0001 

Not censored for subsequent anti-myeloma therapy or missing assessments 
Number of events/number of subjects 192/321 231/325 
Hazard ratio, E+Ld/Ld (95% CI) 0.68 (0.56, 0.82) 
p-value <0.0001 

Did not adjusted for stratification factors 
Number of events/number of subjects 179/321 205/325 
Hazard ratio, E+Ld/Ld (95% CI) 0.69 (0.57, 0.85) 
p-value 0.0003 
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Difference to the primary PFS analysis  E+Ld Ld 

Used only subjects who did not have major protocol violations 
Number of events/number of subjects 188/310 227/310 
Hazard ratio, E+Ld/Ld (95% CI) 0.69 (0.57, 0.84) 
p-value 0.0002 

E+Ld = elotuzumab + lenalidomide and dexamethasone; IRC = independent review committee; PFS = progression-
free survival; CI = confidence interval 

Data Quality and Integrity – Reviewers’ Assessment  

The clinical reviewer audited a sample of case report forms for consistency with datasets and 
patient narratives. The overall quality and integrity of the application was acceptable.  

Efficacy Results – Secondary and other relevant endpoints 

The overall survival (OS) data at the time of clinical database cutoff were not mature with 
occurrence of only 49% of the total required events for the final analysis.  The preliminary OS 
data estimated a hazard ratio of 0.71 (95% CI: 0.54, 0.93) for E+Ld over Ld.      
 
Table 11. Preliminary Overall Survival Result Study CA204004 

All Randomized Subjects 
Efficacy parameter E+Ld 

N = 321 
Ld 

N = 325 
Overall Survival 

Number of events (%) 94 (29.3) 116 (35.7) 
1-year OS rate (95% CI) 91% (87%, 93%) 83% (78%, 87%) 
2-year OS rate (95% CI) 74% (69%, 79%) 68% (63%, 73%) 
Median in months (95% CI) NE (36.2, NE) 34.6 (29.0, NE) 
Hazard ratio1, E+Ld/Ld (95% CI) 0.71 (0.54, 0.93) 

E+Ld = elotuzumab + lenalidomide and dexamethasone; OS = overall survival; CI = confidence interval 
1 Calculated using Cox hazards model with randomization factors as stratification factors 
 
Statistical Reviewer Comment: 
Per Protocol, the first formal OS analysis is not to occur until one year after the PFS analysis.  
The OS analysis presented was based on data available at the same data cutoff as for PFS; 
therefore, the OS result should be considered as descriptive only.  No formal interpretation can 
be made at this point.   

Dose/Dose Response 

There were no large dose-finding trials. Dose modifications for toxicity or lack of efficacy were 
not studied. 
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Durability of Response 

There were too few patients on treatment for a long duration to assess the effect of 
elotuzumab over time.  

Persistence of Effect 

No patients were retreated with elotuzumab after elotuzumab was discontinued. 

Additional Analyses Conducted on the Individual Trial 

Subgroup Analyses
Subgroup results are displayed in Figure 10 by: age, race, gender, region, baseline β2 
microglobulin, ISS stage at enrollment, baseline LDH, baseline creatinine clearance, response to 
most recent line of therapy, number of prior lines of therapy, and baseline ECOG performance 
status, prior IMiD therapies, disease risk, and individual cytogenetic abnormalities.  
 
Statistical Reviewer Comment: 
The subgroup analyses were not adjusted for multiplicity and therefore should be considered as 
exploratory.  Except for extremely small subgroups, the performed subgroup analyses did not 
reveal any subgroups to be outliers in the comparison between treatment groups for PFS.   
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Source: Applicant’s Final Clinical Study Report, pg. 103 
 
IRC and investigator concordance 
The table below tabulates the concordance between IRC-assessed PFS and investigator-
determined PFS.  Disagreement rate between the IRC and the investigators in the 
determination of event status was 10% in the E+Ld arm and was 6.8% in the Ld arm.  Almost all 
the subjects for whom there was a disagreement in PFS event time between the IRC and the 
investigators had the date of the PFS event determined earlier by the IRC, making the estimated 
medians based on IRC assessments shorter than the ones based on investigator’s assessments. 
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Table 12. IRC-assessed PFS vs. Investigator-determined PFS Study CA204004 

 E+Ld 
(N = 321) 

n (%) 

Ld 
(N = 325) 

n (%) 

Total 
(N = 646) 

n (%) 
Agree in event status and timing 112 (34.9) 140 (43.1) 252 (39.0) 

As an event, by IRC and INV 55 (17.1) 70 (21.5) 125 (19.3) 
As censored, by IRC and INV 57 (17.8) 70 (21.5) 127 (19.7) 

Agree in event status, but not timing 177 (55.1) 163 (50.2) 340 (52.6) 
As an event, IRC dated earlier 75 (23.4) 39 (12.0) 114 (17.6) 
As an event, IRC dated later 0 2 (0.6) 2 (0.3) 
As censored, IRC dated earlier 92 (28.7) 111 (34.2) 203 (31.4) 
As censored, IRC dated later 10 (3.1) 11 (3.4) 21 (3.3) 

Disagree in event status 32 (10.0) 22 (6.8) 54 (8.4) 
Event by IRC, Censored by INV 10 (3.1) 9 (2.8) 19 (2.9) 
Censored by IRC, event by INV 22 (6.9) 13 (4.0) 35 (5.4) 

Estimated median in months (95% CI)    
IRC 19.4 (16.6, 22.2) 14.9 (12.1, 17.2) 17.0 (15.7, 18.5) 
INV 22.7 (18.5, 25.8) 16.7 (13.4, 19.4) 18.9 (17.3, 20.6) 

E+Ld = elotuzumab + lenalidomide and dexamethasone; IRC = independent review committee; INV = investigator; 
CI = confidence interval 
 
Subsequent systemic-therapy 
The protocol-specified primary analysis for the primary endpoint IRC-assessed PFS censored any 
subsequent systemic-therapy.  However, an initiation of alternative treatment for the disease 
may indicate potential disease deterioration.  The review team requested additional sensitivity 
analyses for IRC-assessed PFS treating any systemic-therapy as a PFS event with the start of the 
subsequent therapy as the event date for both treatment groups and for one treatment group 
but not the other.   The results as shown in Table 13 remain supportive to the primary analysis. 

Table 13. Potential IRC-PFS results with subsequent anti-myeloma therapy as an event 

Treating any subsequent systemic-therapy as a PFS event 
In Ld arm only In both E+Ld and Ld arms In E+Ld arm only 

E+Ld (events: 179/321) 
Ld (events: 236/325) 

HR (95% CI)= 0.61 (0.50, 0.74) 
p-value < 0.0001 

E+Ld (events: 199/321) 
Ld (events: 236/325) 

HR (95% CI)= 0.68 (0.56, 0.82) 
p-value < 0.0001 

E+Ld (events: 199/321) 
Ld (events: 205/325) 

HR (95% CI)= 0.77 (0.63, 0.97) 
p-value = 0.0104 

E+Ld = elotuzumab + lenalidomide and dexamethasone; HR = hazard ratio; CI = confidence interval  

6.2.  Study CA204009 

A Phase 2, Randomized Study of Bortezomib/dexamethasone with or without Elotuzumab in 
Subjects with Relapsed/Refractory Multiple Myeloma 
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6.2.1.  Study Design 

Overview and Objective 

Study CA204009 was a phase 2, randomized, open-label, multicenter trial of  
bortezomib/dexamethasone with or without elotuzumab in patients with previously treated, 
relapsed or refractory multiple myeloma. The primary objective of the trial was to compare the 
PFS  between treatment arms.   

Trial Design 

In Study CA204009, patients were randomized to the two treatment arms in a 1:1 ratio. There 
were 3 stratification factors: prior bortezomib (yes vs. no), presence of at least one FcɣRIIIa V 
allele (yes vs. no), and number of prior lines of therapy (1 vs. 2). During cycles 1-8, subjects 
received E-Bd or Bd in 21 days cycles. Beginning in Cycle 9, subject received study drug in 28 
day cycles. Treatment continued until disease progression, unacceptable toxicity or the subject 
met other criteria for study drug discontinuation. The study design for CA2040009 is included 
below. 
 
Figure 11. Design Schema Study CA204009 

 
Source: Applicant’s Response to Information request received 9/10/15, Clinical Protocol pg. 5 

Trial Population: 

Eligible subjects included those with multiple myeloma who had documented disease 
progression after or during their most recent therapy, had received 1 or 2 prior lines of therapy, 
had measureable disease, and met other eligibility criteria. Patients were excluded if they had 
previously been treated with a proteasome inhibitor other than bortezomib. Given that 
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patients might be randomized to the control arm of bortezomib/dexamethasone, patients were 
excluded if they were refractory or intolerant of bortezomib defined as: 

1. Progression while on bortezomib therapy or within 2 months of the last dose of 
bortezomib; or 

2. Failed to achieve at least a PR while receiving bortezomib; or 
3. Discontinued bortezomib due to a grade ≥3 toxicity.  

Patients with primary refractory disease were also excluded. Primary refractory disease was 
defined as best response of stable disease to any prior therapy.  
 
Study Treatment: 
Eligible subjects received elotuzumab in combination with bortezomib and dexamethasone or 
bortezomib and dexamethasone alone.  
 
Elotuzumab was administered intravenously at a dose of 10 mg/kg on Days 1, 8, and 15 in a 21 
day cycle for Cycles 1 and 2.  For Cycles 3-8, elotuzumab was administered at a dose of 10 
mg/kg on Days 1 and 11 in 21-day cycles. For cycle 9 and beyond, elotuzumab was administered 
at a dose of 10 mg/kg on Days 1 and 15 in 28 day cycles.  
 
With regards to the infusion rate, the first dose was to be administered at an initial rate of 0.5 
mL per minute. If the subject did not have an infusion reaction within 30 minutes, the rate was 
to be increased by 0.5 mL per minute. If the subject still did not have an infusion reaction within 
30 minutes, the rate was to be escalated to a maximum of 2 ml per minute.  If a subject 
experienced a grade ≥ 2 infusion reaction, the infusion was to be interrupted.   
 
The second dose of elotuzumab was to be initiated at an infusion rate of 1 ml per minute if no 
infusion reactions were reported with the first elotuzumab infusion. If the subject did not have 
an infusion reaction during the first 30 minutes of the second dose, the infusion rate was to be 
escalated by 1.0 mL per minute to a maximum infusion rate of 2 mL per minute.     
 
If no infusion reactions were observed during the first cycle of elotuzumab, the second cycle 
could commence at a rate of 2 mL per minute.   
 
Once subjects had received four consecutive cycles without grade ≥ 2 infusion reactions, the 
infusion rate at subsequent cycles could be increased by 1 mL per minute in a stepwise fashion 
in each cycle up to a maximum infusion rate of 5 mL per minute. 
  
The following pre-medications were required 30-90 minutes before elotuzumab administration: 

• H1 blocker: diphenhydramine (25 - 50 mg po or IV) or equivalent. 
• H2 blocker: ranitidine (50 mg IV) or equivalent. 
• Acetaminophen (650 - 1000 mg po). 
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Bortezomib was administered as 1.3 mg/m2 intravenous bolus (subcutaneous administration 
was permitted after regulatory approval) on Days 1, 4, 8, and 11 in 21-day cycles for Cycles 1-8. 
For Cycle 9 and beyond, bortezomib 1.3 mg/m2 was administered on Days 1, 8, and 15 in a 28-
day cycle.  
 
Dexamethasone (including the control arm) was to be administered at a weekly dose of 20 mg. 
For Cycles 1 and 2, In the control arm, dexamethasone 20mg orally was administered on Days 1, 
2, 4, 5, 8, 9, 11, and 12 in a 21-day cycle. In the investigational arm, dexamethasone 20 mg 
orally was administered on Days 2, 4, 5, 9, and 11.  On days of elotuzumab infusion (Days 1, 8 
and 15), dexamethasone was administered as a split dose of: 

• 8 mg po (3-24 hours before the start of elotuzumab infusion) and 
• 8 mg intravenously (at least 45 minutes before the start of elotuzumab infusion). 

 
For Cycles 3-8, in the control arm, dexamethasone 20mg orally was administered on Days 1, 2, 
4, 5, 8, 9, 11, and 12 in a 21-day cycle.  In the investigational arm, dexamethasone 20 mg orally 
was administered on Days 2, 4, 5, 8, 9, and 12.  On days of elotuzumab infusion (Days 1 and 11), 
dexamethasone was administered as a split dose of: 

• 8 mg po (3-24 hours before the start of elotuzumab infusion) and 
• 8 mg intravenously (at least 45 minutes before the start of elotuzumab infusion). 

 
For Cycle 9 and beyond, in the control arm, dexamethasone 20mg orally was administered on 
Days 1, 2, 8, 9, 15, and 16.  In the investigational arm, dexamethasone 20 mg orally was 
administered on Days 2, 8, 9, and 16.  On days of elotuzumab infusion (Days 1 and 15), 
dexamethasone was administered as a split dose of: 

• 8 mg po (3-24 hours before the start of elotuzumab infusion) and 
• 8 mg intravenously (at least 45 minutes before the start of elotuzumab infusion). 

 
The treatment schedule is included below. 
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Figure 12. Treatment Schedule Study CA204009 

 
Source: Applicant’s Final Clinical Study Report study CA204009, pg. 44  

Study Endpoints 

The primary endpoint was a comparison of investigator-assessed PFS between treatment arms 
in randomized subjects. The comparison was to be made at the one-sided,  significance 
level as the trial was designed as a proof-of-concept trial, rather than a confirmatory trial.   
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Clinical Reviewer’s comment: The Agency had communicated to the Applicant during the Type 
B Pre-BLA meeting held on March 9, 2015, that 

 
 

  

Statistical Analysis Plan 

Study CA204009 planned to randomize 150 subjects in a 1:1 ratio to receive elotuzumab + 
bortezomib and dexamethasone (E+Bd) or bortezomib and dexamethasone (Bd).  
Randomization was stratified by: prior proteasome use (yes vs. no), presence of at least one 
FcγRIIIa V allele (yes vs. no), and number of prior lines of therapy (1 vs. 2 or 3).   
 
As indicated in the statistical analysis plan, this study was intended to be a proof-of-concept 
trial.  The study targeted 103 investigator determined PFS events, in order to compare the 
treatment arms in PFS at a 2-sided 0.30 alpha level with 80% power to detect a median PFS 
time of 14.5 months in the E+Bd arm over a median PFS time of 10.0 months in the Bd alone 
arm (or correspondingly, a hazard ratio of  for E+Bd over Bd in PFS).  The study was not 
powered for any endpoints other than the primary endpoint. 
 
The primary efficacy endpoint was PFS, as determined by investigators.  PFS distribution was 
estimated for each treatment arm using the Kaplan-Meier product limit method.  The primary 
analysis of PFS compared the two treatment arms via the log-rank test stratified by the 
treatment randomization factors.  Estimation of the hazard ratio for PFS was based on a Cox 
proportional hazards model with stratifications by the same factors in the stratified log-rank 
test.  Subjects who had not progressed or died were censored at the last tumor assessment.  
For the primary analysis, PFS was not censored for an initiation of alternative anti-myeloma 
treatment or for missing assessments prior to disease progression.   
 
The study secondary efficacy endpoints included overall response rate and overall survival.  
Overall response rate was presented with associated 95% confidence interval for each 
treatment arm.  Overall survival was to be analyzed using the same analysis method as for PFS 
as a time-to-event endpoint after 85 subjects had died.   
 
Statistical Reviewer Comments: 
• Study CA204-009 was not designed to meet the regulatory standards, as a trial intended to 

support a proposed indication.  First, the trial did not test any efficacy hypothesis at a type I 
error level <=0.05 in order to make a confirmatory conclusion on treatment efficacy.  
Second, the primary analysis for progression-free survival did not account for potential 
impacts from use of alternative treatment or missing assessments.  In addition, the trial did 
not use an independent review committee to perform blinded review of tumor assessments.   
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• At the time of clinical database lock for this BLA application, Study CA204009 had not 
reached 85 death events for the pre-specified formal overall survival analysis.   

Data Quality and Integrity: Sponsor's Assurance 

The sponsor incorporated a strategy to assure data quality and integrity. They included 
selection of qualified investigators and appropriate study sites, investigational staff training 
prior to study initiation, and monitoring by Bristol-Myers Squibb representatives.  

6.2.2.  Study Results 

Compliance with Good Clinical Practices 

The sponsor has provided attestation that the study was conducted in accordance with Good 
Clinical  Practice (GCP), as defined by the International Conference on Harmonization and in 
accordance with the United States Code of Federal Regulations, Title 21, part 50 (21 CFR50) and 
in accordance with the ethical principles underlying European Union Directive 2001/20/EC. 

Financial Disclosure 

The applicant submitted financial disclosure information for the investigators for this trial. 
There were 3 investigators that financial information to disclose. The first was  

.  This investigator had BMS stock valued at greater than $50,000. There were no 
subjects treated at this site during that time period that  participated in the trial. 
The other cases are   Both 
investigators had Abbott stock valued at greater than $50,000 each. Abbott is in a 

 relationship with BMS for the elotuzumab compound.  enrolled  
patients onto the trial and  enrolled patient onto the trial.  It is not anticipated that 
these financial interests affected the integrity of the trial. 

Patient Disposition 

As of the clinical database lock date 12-Sep-2014, Study CA204009 had 152 randomized 
subjects and 150 subjects received study treatment.  At the time of database lock, 14 subjects 
(18.4%) were still being treated with E+Bd and 7 subjects (9.5%) were still being treated with 
Bd.  The two most common reasons for treatment discontinuation were disease progression 
and study drug toxicity. The group of subjects who received E+Bd had a higher treatment 
discontinuation rate due to a disease progression but had a lower treatment discontinuation 
rate due to study drug related toxicity compared to the group of subjects who received Bd 
alone. 
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Table 18. Secondary Efficacy Results Study CA204009 

All Randomized Subjects 
Efficacy parameter E+Bd 

N = 77 
Bd 

N = 75 
Investigator-assessed ORR 
Investigator-assessed ORR 

Number of Responders1 

% of Responders (95% CI) 
Difference in ORR 

Exact 95% CI 
OS 

Number of events (%) 
1-year OS rate (95% CI) 
Median in months (95% CI) 
Hazard ratio2, E+Bd/Bd (95% CI) 

E+Bd = elotuzumab + bortezomib and dexamethasone; ORR = overall response rate; OS = overall survival; CI = 
confidence interval 
1 Subjects whose best overall response was partial response or better per IMWG criteria 
2 Calculated using Cox hazards model with randomization factors as stratification factors 

Additional Analyses Conducted on the Individual Trial 

The figure below gives a comparison in PFS result between Study CA204004 (Trial 04) and Study 
CA204009 (Trial 09).  The comparison was performed based on investigator–assessed PFS, 
because Study CA204009 did not use an independent review committee for tumor 
assessments.  Also for making a fair comparison, censoring for a subsequent therapy or >2 
missed assessments was applied to the PFS analysis in both trials.  This comparison suggests 
that patients in Trial 09 who received elotuzumab in combination with bortezomib and 
dexamethasone had a worse PFS outcome when compared to the patients in Trial 04 who 
received elotuzumab in combination with lenalidomide and dexamethasone.   
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Table 19. Updated PFS and OS Results for Study CA204009 

 Initial CSR 
(DBL: 12-SEP-2014) 

Follow-up: 16.9 months 

Updated Data 
(DBL: 10-AUG-2015) 

Follow-up: 27.8 months 
Progression-Free Survival E+Bd (n=77) Bd (n=75) E+Bd (n=77) Bd (n=75) 

No. of Events 
Median  9.7 months 6.9 months 9.7 months 6.9 months 
Hazard ratio (95% CI) 

 
Overall Survival E+Bd (n=77) Bd (n=75) E+Bd (n=77) Bd (n=75) 

No. of Events 
Median 
Hazard ratio (95% CI) 

E+Bd = elotuzumab (E) + bortezomib and dexamethasone (Bd); CSR = clinical study report; DBL = database lock 
 
Statistical Reviewer’s Comment: 

Clinical Reviewer’s Comment: Study CA204009 was a phase II, open-label, investigator-assessed 
trial.  

 

 

  
 
There are possibly different mechanisms of action of lenalidomide and bortezomib and their 
effect on NK cells which may explain some of the differences noted. A study by Feng et al 
demonstrated that bortezomib down-regulates cell surface expression of tumor necrosis factor 
apoptosis-inducing ligand (TRAIL) on primary human interleukin (IL)-2-activated NK cells(6).  
There is other evidence to suggest that the reverse is true for lenalidomide, which has been 
shown to increased NK cell number and activation(7). Given that elotuzumab’ s purported 
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primary mechanism of action is through activation of NK cells, this potential differential effect of 
bortezomib and lenalidomide on NK cells may explain some of the differences observed in the 
two trials. 

7 Integrated Review of Effectiveness 

7.1. Assessment of Efficacy Across Trials 

7.1.1. Primary Endpoints 

The application and demonstration of efficacy primarily relies on data from Study CA204004. 
There was a prior phase 1b/2 study, HuLuc63-1703 which provides supportive efficacy data.  
Study HuLuc63-1703 was a phase 1b/2, open-label, dose-escalation study of elotuzumab in 
combination with lenalidomide and dexamethasone in patients with relapsed multiple 
myeloma.  The primary objective of the phase 1b portion was to identify the maximum 
tolerated dose (MTD) of elotuzumab in combination with lenalidomide and dexamethasone. 
The primary objective of the phase 2 portion was to evaluate the efficacy of the E-Ld 
combination. The primary endpoint of phase 2 was ORR based on IMWG criteria as assessed by 
investigators.  Eligible patients included those with relapsed multiple myeloma who had 
received 1-3 prior treatments. The phase Ib portion of the trial evaluated elotuzumab doses of 
5, 10, and 20 mg/kg administered on Days 1, 8, 15, and 22. Lenalidomide 25mg was 
administered orally once daily on Days 1-21 in a 28 day cycle. A total weekly dose of 40 mg 
dexamethasone was administered with the same schedule employed in CA204004. In the phase 
2 portion, subjects were randomized in a 1:1 ratio to receive either elotuzumab 10 mg/kg or 20 
mg/kg. 
 
In total, 29 subjects were enrolled in the Phase 1b portion and 73 subjects were enrolled in the 
phase 2 portion. In the phase 2 portion, subjects had received a median of 2 prior lines of 
therapy, and 24 (32.9%) were refractory to their last prior anti-myeloma therapy.  The overall 
response rate was 83.6%. The median time to reach response was 2.6 months. The median 
duration of response was 29.2 months. The median PFS was 28.6 months (95% CI: 16.6-43.1).   
The table below provides the response data for the phase 2 portion. 
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Table 20. Response Rate Study HuLuc63-1703 

 
Source: Applicant’s Interim Clinical Study Report HuLuc63-1703, pg. 158 
 
The median duration of response was estimated using Kaplan-Meier methods. 
 
Table 21. Median Duration of Response Study HuLuc63-1703 

 
Source: Applicant’s Interim Clinical Study Report HuLuc63-1703, pg. 159 
 
The PFS was also calculated for the phase 2 portion of the trial. 
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Figure 14. Progression Free Survival Study HuLuc63-1703 

 
Source: Applicant’s Interim Clinical Study Report HuLuc63-1703, pg. 161 
 
Table 22. Progression Free Survival Study HuLuc63-1703 

 
Source: Applicant’s Interim Clinical Study Report HuLuc63-1703, pg. 160 
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Clinical Reviewer’s Comment: The overall response rate of 83.6% observed in this phase 2 trial 
is comparable to the response rate observed in the phase 3 trial, CA204004 (78.5%). The median 
PFS observed in study HuLuc63-1703 exceeds that observed with E-Ld in study CA204004 (28.6 
mos vs. 19.4 mos). The PFS was assessed by investigators in study HuLuc63-1703, although 
assessment by investigators as a possible explanation is not entirely satisfactory given the 
similarity of the investigator- and IRC- assessed PFS results seen in study CA204004 (19.4 and 
18.5 mos respectively). The baseline disease characteristics of patient in the two trials are 
similar. The more robust results demonstrated in the phase 2 may be due to spurious results and 
relatively small number of patients. None-the-less, the results of the phase 2 trial are supportive 
of the results demonstrated in the pivotal CA204004 study. 

7.2. Additional Efficacy Considerations 

7.2.1. Considerations on Benefit in the Postmarket Setting  

Patients enrolled on clinical trials may differ from the broader patient population that will use 
the therapy after approval.  There were no findings noted in this review that would suggest a 
different benefit in the broader patient population. 

7.3. Integrated Assessment of Effectiveness 

The efficacy of elotuzumab in combination with lenalidomide and dexamethasone was 
primarily based on results of study CA204004, a phase 3 randomized, open-label, controlled 
trial with supportive evidence from study HuLuc63-1703, a phase 1b/2 dose-escalation, single-
arm trial. In study CA204004, a total of 646 patients were enrolled (321 in the E-Ld arm and 325 
in the Ld arm). The co-primary endpoints were progression-free survival and overall response 
rate (both as assessed by IRC). The efficacy results are as follows: 
 

• The estimated hazard ratio for PFS was 0.70 for E-Ld over Ld (95% CI: 0.57, 0.85; 
p=0.0004). 
 

• The median PFS was 19.4 months (95% CI: 16.6, 22.2) in the E-Ld arm vs. 14.9 months 
(95% CI: 12.1, 17.2) in the Ld arm.   
 

• The ORR was 78.5 % (95% CI: 73.6, 82.9) in the E-Ld arm vs. 65.5% (95% CI: 60.1, 70.7) in 
the Ld arm.  
 

• The overall survival data at the time of the clinical database cutoff was not mature, with 
occurrence of only 49% of the total required events for the final analysis. The 
preliminary OS data suggests a hazard ratio of 0.71 (95% CI: 0.54, 0.93) for E-Ld over Ld. 
The median OS was not evaluable (NE) (95%CI: 36.2, NE) in the E-Ld arm and 34.6 (95% 
CI: 29.0, NE) in the Ld arm. 
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8 Review of Safety 

8.1. Safety Review Approach 

The clinical review of safety for this BLA was primarily based on safety data from Study 
CA204004 supported by safety findings from trial CA204009 and pooled safety data from 
studies CA204004, HuLuc-1703, CA204005 and CA204007.  

8.2. Review of the Safety Database  

8.2.1. Overall Exposure 
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Figure 16. Distribution of Elotuzumab Dose Intensity (number of subjects)  in Cycles 1 &2 in 
mg/kg/week 

 
Figure 17. Distribution of Elotuzumab Dose intensity (number of subjects) in Cycles 3 & 
beyond in mg/kg/week 

 
Clinical Reviewer’s comments: The dose intensity of elotuzumab reflects the dosing schedule for 
elotuzumab. Elotuzumab is intended to be administered as 10 mg/kg/week for Cycles 1 and 2, 
then 10 mg/kg/2weeks in Cycles 3 & beyond. 
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8.2.2. Relevant characteristics of the safety population 

The safety population consists of all treated patients in the trial. In total, 635 patients received 
treatment in study CA204004 (318 treated with E-Ld, 317 treated with Ld). 

8.2.3. Adequacy of the safety database 

The demographics of the safety population are adequately consistent with the demographics of 
the intended patient population.  The necessary applicable clinical evaluations were conducted 
to assess the safety of the new drug.  

8.3. Adequacy of Applicant’s Clinical Safety Assessments  

8.3.1. Issues Regarding Data Integrity and Submission Quality  

The laboratory dataset had some deficiencies. Specifically, there was missing data with regards 
to reference units in some cases that prevented an assessment of grade.  There were also 
occasional missing laboratory values. For example, one patient that had elevated transaminases 
that might be consistent with drug-induced liver injury (DILI), had a missing total bilirubin 
laboratory at the time of the transaminase elevation. 

8.3.2. Categorization of Adverse Events 

Adverse events were reported down to the verbatim term level.  Adverse events were graded 
using National Cancer Institute Common Terminology Criteria for Adverse Events (NCI CTCAE) 
Version 3.0. Adverse events were coded using Medical Dictionary for Regulatory Activities 
(MedDRA) version 17.0.  

8.3.3. Routine Clinical Tests 

The schedule of safety evaluation for the protocol was described in Section 6. The frequency of 
monitoring was considered adequate within the context of the study. 
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8.4.1. Deaths 

 Overall there were 210 deaths as of the data cutoff of October 29, 2014.  There were 94 deaths 
in the E-Ld arm (29.6%) and 116 deaths in the Ld arm (36.6%).  Within 30 days of the last dose 
of treatment, there were 16 deaths in the E-Ld arm (5.0%) and 20 deaths in the Ld arm (6.3%).  
All narratives were reviewed to confirm the cause of death and attribution to disease 
progression, adverse event, or other.  The cause of death was considered to be disease 
progression when there was objective evidence of disease progression at the time of death. 
Based on these criteria, there were 3 deaths considered to be primarily due to disease 
progression in the E-Ld arm. 
 
Infection contributed to death in 9 patients in the E-Ld arm; infection was not the primary 
cause of death in all 9 cases. Infection was the primary cause of death in 6 cases. The infections 
associated with death were influenza, staphylococcus meningitis, sepsis, pneumonia (4 
patients), and pseudomonas sepsis. 
 
One patient died as a result of a second primary malignancy (Subject 5505-76). The patient was 
a 65 year old male with a history of IgG multiple myeloma. The patient had received one prior 
line of treatment consisting of carmustine, cyclophosphamide, dexamethasone, doxorubicin, 
melphalan, prednisone, and vincristine. The patient also had a prior history of prostate cancer, 
for which he had received radiotherapy.  The patient was noted to have grade 1 constipation, 
grade 2 asthenia, grade 3 thrombocytopenia, and grade 4 anemia on Day 194 of treatment with 
E-Ld. The patient underwent a bone marrow biopsy which identified a nest of non-hematologic 
cells, which were identified as gastrointestinal tumor metastasis. Treatment was discontinued, 
and the patient died shortly thereafter. 
 
One patient died due to a massive pulmonary embolus and granulomatous pneumonitis 
(Subject 5905-730).  The patient was a 72 year old female with a history of IgG multiple 
myeloma. The patient had received 2 prior lines of therapy, consisting of cyclophosphamide, 
thalidomide and dexamethasone and an investigational therapy as her second treatment.  
Earlier in her treatment course, the patient had had prior adverse events of influenza, lower 
respiratory tract infection, grade 1 dyspnea, and a serious adverse event of pulmonary 
embolus, diagnosed on Day 58.  The patient was treated with low molecular weight heparin. 
The patient had subsequent respiratory tract infection requiring treatment with doxycyline, and 
on Day 113 the patient had a witnessed collapse.  She died at home. Autopsy report noted 
massive pulmonary embolus (despite being on therapeutic anticoagulation), deep vein 
thrombosis, myeloma, and granulomatous pneumonitis as causes of death. 
 
One patient died due to pre-renal failure and pneumonia (Subject 5501-339). The patient was a 
73 year old male with a 4 year history of IgA kappa multiple myeloma.  The patient had received 
2 prior lines of therapy. Of note, the patient had a baseline medical history of renal insufficiency 
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8.4.6. Laboratory Findings 

Laboratory abnormalities that occurred after Day 1 and within 30 days of the last treatment are 
included in this discussion.  There was a significant amount of missing information in the 
laboratory datasets. Specifically, the reference ranges, laboratory units, and/or grade were not 
provided in some instances. As a result, grade was not able to be assessed for approximately 
7% of lab values. 
 
The most common grade ≥ 3 hematologic abnormalities were lymphopenia, anemia, 
thrombocytopenia and neutropenia.  The rates for these hematologic abnormalities were 
similar between the two arms, except in the case of lymphopenia. The rate of grade ≥ 3 
lymphopenia was 76.7% in the E-Ld arm compared with 48.6% in the Ld arm.  This degree of 
lymphopenia may have contributed to the increased rate of infections and may possible play a 
role in the difference in SPM noted.  
 
The most common non-hematologic laboratory abnormalities with a ≥ 5% difference between 
arms were increased alkaline phosphatase, creatinine increased, hyperkalemia, low 
bicarbonate, hypocalcemia, and hyperglycemia (grade ≥ 3).  
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Based on an analysis of the vital sign datasets, the median systolic blood pressure (SBP) in the 
E-Ld arm was 120 (range: 60, 200; mean: 121.2) and 125 in the Ld arm (range: 70, 230; mean: 
125.2).  With regards to increases from baseline for SBP, the percentage of subjects that went 
from normal to high was 21.0% in the E-Ld arm and 14.3% in the Ld arm.  
 
Figure 18. Increasing Systolic Blood Pressure Change from baseline Study CA204004 
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With regards to decreases from baseline for SBP, the percentage of subjects that went from 
normal to low was 23.9% in the E-Ld arm and 14.2% in the Ld arm and the percentage of 
subjects that went from high to low was 5.3% in the E-Ld arm vs. 2.1% in the Ld arm. 
 
Figure 19. Decreasing Systolic Blood Pressure Change from Baseline Study CA204004 
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Based on an analysis of the vital sign datasets, the median diastolic blood pressure (DBP) was 
70 in the E-Ld arm (range: 11, 125; mean: 71.0) and 75 in the Ld arm (range: 10, 123; mean: 
74.2). With regards to increasing change from baseline for DBP, the percentage of subjects that 
went from normal to high was 5.8% in the E-Ld arm and 2.5% in the Ld arm.  
 
Figure 20. Increasing Diastolic Blood Pressure Change from Baseline Study CA204004 
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With regards to decreases from baseline for DBP, the percentage of subjects that went from 
normal to low was 31.5% in the E-Ld arm and 21.2% in the Ld arm and the percentage of 
subjects that went from high to low was 2.1% in the E-Ld arm vs. <0.1% in the Ld arm. 
 
Figure 21. Decreasing Diastolic Blood Pressure Change from Baseline Study CA204004 
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In the AE dataset, tachycardia was reported at a frequency of 2.5% in the E-Ld arm and 3.5% in 
the Ld arm, while bradycardia was reported in 0.3% in the E-Ld arm and 0.6% in the Ld arm. 
Based on data from the vital sign dataset, tachycardia, defined as heart rate greater than or 
equal to 100, occurred in 153 (48.1%) subjects in the E-Ld arm compared with 97 (30.6%) 
subjects in the Ld arm. Bradycardia defined as heart rate less than 60 occurred in 211 subjects 
(66.3%) in the E-Ld arm and 99 subjects (31.2%) in the Ld arm. With regards to increasing 
change from baseline for heart rate, the percentage of subjects that went from normal to high 
was 16.8% in the E-Ld arm and 8.8% in the Ld arm.  
 
Figure 22. Increasing Heart Rate Change from Baseline Study CA204004 
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With regards to decreases from baseline for heart rate, the percentage of subjects that went 
from normal to low was 29.0% in the E-Ld arm and 14.6% in the Ld arm.  
 
Figure 23. Decreasing Heart Rate Change from Baseline Study CA204004 

 
 
Clinical Reviewer’s comment: The data reported in the AE dataset may underestimate the true 
incidence of hypertension, hypotension, tachycardia, and bradycardia.  In the AE dataset, 
hypotension occurred at a rate of 9.4% in the E-Ld arm compared with 3.8% in the Ld arm, while 
the vital sign database showed that a SBP <90 mmHg occurred at a rate of 28.9% vs. 8.2% 
respectively. In the AE dataset, tachycardia was reported at a frequency of 2.5% in the E-Ld arm 
and 3.5% in the Ld arm, while bradycardia was reported in 0.3% in the E-Ld arm and 0.6% in the 
Ld arm. In the vital sign dataset, tachycardia (HR≥ 100 bpm), occurred in 153 (48.1%) subjects in 
the E-Ld arm compared with 97 (30.6%) subjects in the Ld arm. Bradycardia (HR < 60) occurred 
in 211 subjects (66.3%) in the E-Ld arm and 99 subjects (31.2%) in the Ld arm. Based on the vital 
sign dataset, tachycardia had nearly an 18% greater incidence in the E-Ld arm than the Ld arm, 
while bradycardia had more than 30% greater incidence. These changes in heart rate or blood 
pressure may not have reached the threshold for clinical significance, but do clearly 
demonstrate a pattern of physiologic effects which can be attributed to elotuzumab. As the vital 
signs were primarily captured during infusions, it also raises the question of under-reporting of 
infusion reactions. 
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8.4.8. Electrocardiograms (ECGs) 

In study CA204004, an ECG substudy was performed and enrolled 10 subjects.  The ΔQTcF 
interval after elotuzumab infusion on Day 1 of Cycle 1 and Day 22 of Cycle 2 was < 10 msec 
compared to pre-dose levels. PR and QRS were largely unchanged during the study. No subject 
that participated in the ECG substudy had an AE that was thought to be related to an abnormal 
ECG finding.  One subject (1414-108) had an SAE of grade 3 syncope during cycle 13. No ECG 
was recorded near the time of the event.  During the ECG substudy, that subject had QTc 
intervals that were all < 470 msec. 

8.4.9. QT  

The Interdisciplinary Review Team (IRT) for QT studies was consulted to review the submitted 
QT data. The IRT reviewed QT data from studies CA204004 and CA204011.  Per IRT, Studies 
CA204004 and CA204011 were not adequately designed for QT assessment. The central 
tendencies were not reliable. However, over the observed concentration range, there was no 
evidence concentration-QTc relationship. Given that elotuzumab is a large targeted protein, it 
was felt by IRT that elotuzumab has a low likelihood of direct ion channel interactions.  

8.4.10.  Immunogenicity 

In study CA204004, 299 elotuzumab-treated patients had evaluable anti-drug antibody (ADA) 
data at baseline and post-baseline.  A total of 6 patients (2.0%) were ADA positive at baseline, 
45 (15.1%) were positive on study. Of these 45, 19 had neutralizing antibodies (NAbs) detected 
and 2 (0.7%) subjects with NAbs were also persistent ADA positive. Please refer to the CMC 
review for further details of the immunogenicity observed. 

8.5. Analysis of Submission-Specific Safety Issues  

The following safety issues were identified as those that warrant a more thorough evaluation: 
second primary malignancies, hepatotoxicity, infusion reactions, and infections. 

8.5.1. Second Primary Malignancies 

Second primary malignancies (SPM) occurred in 26 subjects in the E-Ld arm (8.2%) and in 15 
subjects in the Ld arm (4.7%).  Diagnosis of the SPM was made shortly after the screening visit 
in 3 patients in the E-LD arm and 1 patient in the LD arm.  The table below lists the SPMs by 
subject.  
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The data provided by this initial study cannot be expected to provide a complete assessment of 
the risk of SPM with elotuzumab. This information is best gleaned from larger numbers of 
patients with longer follow-up.   

8.5.2. Hepatotoxicity 

The Applicant identified 6 patients in the E-Ld arm that had met criteria for potential drug-
induced liver injury (DILI), as defined by an AST or ALT > 3 time the ULN, total bilirubin > 2 times 
the ULN, and alkaline phosphatase < 2 time the ULN.  There were several cases identified by 
this reviewer. The cases are discussed below. 
 

• Subject 4401-513:  The patient was a 54 year old Caucasian male with a 4 year history of 
IgG multiple myeloma. He had received 1 prior treatment, which consisted of 
bortezomib, dexamethasone, and melphalan followed by autologous stem cell 
transplant.  The patient had a past medical history of hepatic steatosis.  At baseline, the 
patient had the following liver lab values: AST 101 U/L (reference range: 0-50 U/L), ALT 
134 U/L (reference range: 0-50 U/L), alkaline phosphatase 94 U/L (reference range:  57-
120 U/L), and total bilirubin 14 µmol/L (reference range: 0-35 µmol/L).  On Day 197, the 
patient’s labs showed an increase in ALT to 190 U/L, AST 133 U/L, alkaline phosphatase 
146 U/L, and total bilirubin 16 µmol/L (see table below).  On Day 211, the patient was 
diagnosed with a SAE of grade 3 hepatitis, and was hospitalized.  Study drug was 
discontinued. The last dose of elotuzumab and dexamethasone were received on Day 
211. On Day 216, the patient experience abdominal pain and diarrhea, both grade 2.   
He received treatment with metronidazole and acetorphan.  The patient had a CT scan 
performed on Day 219 which showed fatty liver disease without signs of cholelithiasis or 
other abnormality.  The patient also had viral serology tests performed, which were 
negative for hepatitis A, B, C, and E.  On Day 219, the diarrhea and abdominal pain 
resolved. The patient was discharged from the hospital on Day 224. On Day 261, the 
patient had a liver biopsy performed which showed findings consistent with chronic 
hepatitis with cirrhosis, moderate activity and ductopenia (METAVIR score A2F4). The 
CRF noted findings consistent with drug-related liver injury, eosinophilia. The patient’s 
concomitant medications at the time of the event included: metformin, oxycodone, 
phenoxymethylpenicillin, valacyclovir, leucovorin, levothyroxine, Bactrim, sertraline, 
perindopril, lormetazepam, repaglinide, insulin, lysine acetylsalicylic acid, quinine, 
nefopam, mag/pyrdx, fenofibrate, and omeprazole. 
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Figure 24. Potential Hy's law plot- Total bilirubin vs. ALT 

 
 
Clinical Reviewer’s comment: The Potential Hy’s laws cases from this table are described above 
(Subjects: 4401-513, 5208-568, 1451-225, 4510-647, 5501-735, 1438-9, and 4405-759). It should 
also be noted from this graph that there are more cases of elevation of total bilirubin (> 2x ULN) 
in the E-Ld arm compared to Ld arm, 19 (6.0%) vs. 12 (3.8%).  

8.5.3. Infusion Reactions 

Elotuzumab is a humanized monoclonal antibody and has been associated with the 
development of infusion reactions. In the trial, to minimize the risk associated with infusion 
reactions, patients received the following pre-medications 30-90 minutes prior to 
administration of elotuzumab:   

• H1 blocker: diphenhydramine (25-50 mg PO or IV) or equivalent 
• H2 blocker: Ranitidine (50 mg IV) or equivalent 
• Acetaminophen (650-1000 mg PO) 

 
In total, 34 subjects (10.7%) experienced an infusion reaction. Of these 34 subjects, 16 subjects 
(5.0%) experienced more than one infusion reaction. Sixty-three (63) percent of the infusion 
reactions occurred in the first cycle, and 44% of the infusion reactions occurred on Cycle 1 Day 
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1. Elotuzumab was interrupted in 36.7% of the IR instances and resulted in permanent study 
drug discontinuation in 2 patients.   
 
Grade 3 infusion reactions occurred in 5 subjects and included angioedema, cardiac congestive 
failure, chest pain, diarrhea, and hypertension. All grade 3 reactions occurred in Cycle 1. Three 
of the reactions occurred on Cycle 1 Day 1.  Elotuzumab was permanently discontinued in two 
of these patients.  
 

• Subject 4404-159:  The patient was an 81 year old male with a 4 year history of IgG 
kappa multiple myeloma.  His past medical history included hypertension, diabetes 
mellitus and ischemic cardiomyopathy, for which he had had a coronary stent placed 10 
years prior. During the 3rd dose in cycle 1, elotuzumab was infused at a rate of 2 ml/min. 
The patient developed hypotension, bradycardia, and hypothermia (35.5o C) with rales 
and crackles noted on lung auscultation. The investigator assessed the event as 
congestive cardiac failure (grade 3). The infusion was interrupted and not resumed.  The 
patient was hospitalized and treated with Lasix, heparin, levofloxacin and calsparine.  
The event was assessed as resolved 7 days later.  The patient received a subsequent 
dose of elotuzumab 7 days after the initial event, and experienced the same signs and 
symptoms.  The elotuzumab infusion was interrupted for 35 minutes, then resumed and 
completed at a rate of 0.5 ml/min.  The patient remained in the hospital for 2 days.  
Study therapy was discontinued due to the events of congestive cardiac failure. 
 

• Subject 1414-33: The patient was a 69 year old male with a one year history of IgA 
kappa multiple myeloma. His past medical history included hypertension, diabetes, and 
coronary artery disease, with a history of myocardial infarction. On Day 1 of Cycle 1, the 
patient developed grade 3 chest pain approximately 2.5 hours after the start of the 
infusion.  The patient required hospitalization. His vital signs, ECG, and cardiac enzymes 
were normal.  Symptoms resolved by day 2 and he was discharged from the hospital. 
The patient permanently discontinued treatment with elotuzumab. 
 

In 4 subjects, the infusion reaction was classified as serious. The serious infusion reactions 
included the terms: diarrhea (grade 3) and fever (grade 1), congestive heart failure (grade 3), 
fever of unknown origin (grade 2), and chest pain (grade 3).  
 
The table below provides the incidence of infusion reactions by system organ class and 
preferred term. 
 
 
 

Reference ID: 3847429











Clinical & Statistical Review 
Nicole Gormley, MD & Chia-Wen Ko, PhD 
BLA 761035 
EMPLICITI (elotuzumab) 
 

111 
 

Figure 25. Elotuzumab Interference with SPEP and IFE 

 
Source: Applicant’s Response to Information Request received 10/2/15, pg. 2 
 
Elotuzumab can be detected in the SPEP and serum IFE assays of myeloma patients treated 
with elotuzumab. The determination of CR or stringent CR may be confounded by the presence 
of elotuzumab in these assays. Ultimately, this may lead to an underestimation of complete 
response or an incorrect determination of relapse from CR based on the presence of an 
elotuzumab protein spike and not an actual M-protein.  
 
The sponsor is in the process of developing  which may allow for better 
discrimination of protein due to elotuzumab vs. myeloma. Please see section 4.6 for further 
assay details. 

8.6. Specific Safety Studies/Clinical Trials 

8.6.1. Pooled Safety Analyses 

Safety data was pooled from studies CA204004, HuLuc-1703, CA204005 and CA204007 to 
provide further support of the safety profile of elotuzumab when combined with lenalidomide 
and dexamethasone. Refer to Table 3 for further details about the clinical trials. In total, there 
were 768 patients in the pooled analysis dataset who were included in the safety population, 
451 in the E-Ld arm and 317 in Ld arm. Study CA204004 was the only controlled trial in the 
analysis. 
Serious adverse events occurred in 277 (61.4) patients in the E-Ld arm compared with 175 
(55.2%) patients in the Ld arm.  There were 18 deaths due to adverse events in the E-Ld arm 
compared with 19 deaths in the Ld arm. The table below includes adverse events that occurred 
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Table 35. Safety Update Treatment-emergent AE Summary 

 
Source: Applicant’s 90-Day Safety Update, pg. 21 
 
Clinical Reviewer’s Comment: Of note, the incidence of SAEs, AEs leading to discontinuation, 
infusion reactions, and SPMs are similar to the rates noted in the initial BLA submission.   
 
With regards to the specific SAE, the most common SAE SOC was Infections and Infestations.  In 
the updated information for Study CA204004, the incidence of infection was 35.5% in the E-Ld 
arm vs. 25.9% in the Ld arm. The incidences reported in the BLA were 31.1% and 25.2%, 
respectively. The updated incidence of grade 3-4 infections was 27% in the E-Ld arm vs. 20.5% 
in the Ld arm. The most frequently reported grade 3-4 infections were: pneumonia (10.4%), 
respiratory tract infection (2.2%), and sepsis (1.9%) in the E-Ld arm. The most frequently 
reported grade 3-4 infections in the Ld group were pneumonia (6.9%), influenza (1.6%), and 
urinary tract infection (1.6%).   
 
Clinical Reviewer’s Comment: The incidence of infection seems to be increased with elotuzumab 
when combined with Ld when compared to Ld alone. This finding was observed in the data 
initially submitted with the BLA in study CA204004 and also in the pooled data. 
 
There were 6 new cases of SPM that were included in the updated safety information.  All of 
the cases occurred in study CA204004.  There were 3 in the E-Ld arm and 3 in the Ld arm.  The 
new SPM cases were non-melanoma skin cancers or solid organ cancers.  The table below 
contains the new cases. 
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Table 36. Safety Update- Listing of SPMs 

  
Source: Applicant’s 90-Day Safety Update, pg. 48 
 
Reviewer’s Comment: The updated information on SPMs does not change the interpretation of 
the risk of SPMs with elotuzumab in combination Ld. 
 
The 90-Day safety update also contains two new cases of potential DILI.  Both cases occurred in 
study CA204004. Brief summaries of the two cases are provided below. 
 

• Subject 5003-429: The patient was a 72 year old male with a four year history of IgG 
kappa multiple myeloma.  He had received 2 prior regimens.  At baseline, the patient 
had an ALT of 9 U/L (reference range: 5-40 U/L) and a total bilirubin of 11.97 µmol/L 
(reference range: 1.71- 20.52 µmol/L). On Day 921, on the scheduled day of elotuzumab 
infusion, the patient was noted to have an ALT > 3x ULN and a total bilirubin level ≥ 2x 
ULN.  Five days later, the patient had grade 2 fever and grade 2 cough, for which he 
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8.9. Additional Safety Issues From Other Disciplines  

There are no other safety concerns from other disciplines. 

8.10. Integrated Assessment of Safety 

The assessment of safety was primarily based on the safety dataset from study CA204004 and 
the pooled datasets from studies CA204004, HuLuc-1703, CA204005 and CA204007.  The safety 
population from study CA204004 consisted of 318 patients and the pooled safety dataset 
contained 451 patients.  
 
In study CA204004, as of the data cutoff of October 29, 2014, there were 210 deaths, 94 
(29.6%) in the E-Ld arm and 116 (36.6%) deaths in the Ld arm. Nonfatal serious adverse events 
occurred in 204 (64.1%) of patients in the E-Ld arm compared with 175 (55.2%) in the Ld arm.  
The most frequent SAEs were in the E-Ld arm vs. the Ld arm respectively were: Pneumonia 
(15.4% vs. 11.4%), pyrexia (6.3% vs. 4.4%), respiratory tract infection (4.7% vs. 2.5%), anemia 
(2.5% vs. 1.9%), pulmonary embolism (2.5% vs. 2.2%), and acute renal failure (2.5% vs. 1.6%).   
 
Treatment-emergent adverse events occurred in 99.4% of patients in the E-Ld arm and 99.1% in 
the Ld arm. Grade 3-4 TEAEs occurred in 85.5% of patients in the E-Ld arm compared with 
76.0% of patients in the Ld arm.  TEAEs that occurred at an incidence ≥ 10% in either arm and 
had a ≥5% higher rate in the E-Ld arm compared with the Ld arm respectively were: diarrhea 
(46.9% vs. 35.5%), constipation (34.9% vs. 26.8%), vomiting (14.5% vs. 8.8%), fatigue (61 vs. 
51.1%), pyrexia (36.8% vs. 24.3%), peripheral edema (25.8% vs. 21.8%), nasopharyngitis (24.2% 
vs. 19.2%), upper respiratory tract infection (22.6% vs. 17.4%), weight decreased (13.8% vs. 
6%), creatinine increased (12.6% vs. 7.6%), decreased appetite (20.4% vs. 12.6%), pain in 
extremity (16.4% vs. 9.8%), musculoskeletal pain (12.6% vs. 8.5%), headache (15.4% vs. 7.6%), 
peripheral neuropathy (13.8% vs. 8.2%), cough (31.3% vs. 18%), and oropharyngeal pain (10.1% 
vs. 4.4%). 
 
For laboratory data, the most common grade ≥ 3 hematologic abnormalities were lymphopenia, 
anemia, thrombocytopenia and neutropenia. The rate of grade ≥ 3 lymphopenia was 76.7% in 
the E-Ld arm compared with 48.6% in the Ld arm.   
 
Vital sign abnormalities as identified in the vital sign dataset revealed significantly more 
abnormalities than that which was identified in the adverse event dataset. For example, in the 
AE dataset, hypotension occurred at a rate of 9.4% in the E-Ld arm compared with 3.8% in the 
Ld arm, while the vital sign database showed that a SBP <90 mmHg occurred at a rate of 28.9% 
vs. 8.2% respectively. In the AE dataset, tachycardia was reported at a frequency of 2.5% in the 
E-Ld arm and 3.5% in the Ld arm, while bradycardia was reported in 0.3% in the E-Ld arm and 
0.6% in the Ld arm. In the vital sign dataset, tachycardia (HR≥ 100 bpm), occurred in 153 
(48.1%) subjects in the E-Ld arm compared with 97 (30.6%) subjects in the Ld arm. Bradycardia 
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(HR < 60) occurred in 211 subjects (66.3%) in the E-Ld arm and 99 subjects (31.2%) in the Ld 
arm. Based on the vital sign dataset, tachycardia had nearly an 18% greater incidence in the E-
Ld arm than the Ld arm, while bradycardia had more than 30% greater incidence. These 
differences suggest that there may be significant underreporting of adverse events and possibly 
underreporting of infusion reactions, as many of these vital changes likely occurred during the 
or shortly thereafter the infusion. The clinical significance of these vital results is not likely to be 
substantial, but more likely reflect physiologic effects of elotuzumab. 
 
Other safety issues of importance include second primary malignancies, infusion reactions, 
hepatotoxicity, and infections (especially opportunistic infections).  SPMs occurred in 8.2% in 
the E-Ld arm vs. 4.7% of patients in the Ld arm.  Lenalidomide has a recognized risk of SPMs. 
Elotuzumab when combined with lenalidomide and dexamethasone seems to increase the rate 
of SPM. Infusion reactions occurred in 10% of patients treated with E-Ld. Overall the infusion 
reactions were tolerable, such that only 2 infusion reactions resulted in permanent 
discontinuation of study drug.  Hepatotoxicity was also noted in this trial and there was 1 case 
that met Hy’s law criteria and had biopsy findings consistent with drug-induced hepatitis. This 
case developed in the setting of underlying hepatic steatosis.  Care should be taken when 
elotuzumab is administered to those patients with liver disease at baseline.  Infection also 
occurred more commonly in patients with E-Ld compared to those with Ld. In the trial, 80.5% of 
subjects in the E-Ld arm had a treatment-emergent Infection compared to 74.1% of subjects in 
the Ld arm.   Serious adverse events of infection occurred in 30.5% in the E-Ld arm vs.24.9% Ld 
arm.  Opportunistic infections occurred at a rate of 22% of subjects in the E-Ld arm vs. 12.9% in 
the Ld arm.  These additional safety issues require that investigators be aware of these effects 
and monitor patients carefully. 
 
The safety findings observed in the pivotal trial and in the pooled safety data are risks that 
providers should be aware of, but are not uncommon or unacceptable risks for therapies used 
in the treatment of cancer. 

9 Advisory Committee Meeting and Other External Consultations 

This Application was not presented to the Oncologic Drug Advisory Committee or any other 
external consultants. 
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10 Labeling Recommendations 

10.1. Prescribing Information 

The following are recommended major changes to the proposed elotuzumab prescribing 
information based on this review: 
 
1 Indications and Usage: The Applicant proposed that elotuzumab is indicated for the 
treatment of patients with multiple myeloma who have received one or more prior therapies: 
in combination with lenalidomide and dexamethasone .  It is 
recommended by these reviewers that  

 Additionally, study CA204004 was conducted in 
patients that had received 1 to 3 prior lines of therapy. The indication should be limited to 
those that have received 1 to 3 prior therapies, not one or more as proposed by the Applicant.  
 
5 Warnings and Precautions: In the initial proposed label, the Applicant proposed infusion 
reaction and  to be included in this section.  
The  were removed. The additional 
recommended W&P are: second primary malignancies, Infections, hepatotoxicity, and 
interference with determination of complete response. 
 
6 Adverse Reactions: The initial proposed label contained the following adverse reactions: 

 
The Applicant was instructed to include a table which listed adverse reactions which occurred 
at a frequency of ≥10% in the E-Ld arm and ≥5% higher than the Ld arm. It is also the 
recommendation of this reviewer to include a table of laboratory data and a discussion of vital 
sign abnormalities given the possible underreporting of labs and vitals as AEs. 
 
14 Clinical Studies: Minor changes were made to the proposed clinical studies section, with the 
exception of removal of  

 

10.2. Patient Labeling 

Review of Patient labeling by the Division of Medical Policy Programs in the Office of Medical 
Policy is ongoing. 
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11 Risk Evaluation and Mitigation Strategies (REMS) 

Given the favorable safety profile of this drug, there are no additional risk management 
strategies beyond recommended labelling.  Based on the review of the application and the 
findings of the review team, the Division of Risk Management in the Office of Surveillance and 
Epidemiology agrees that a REMS is not needed to ensure the benefits of elotuzumab exceed its 
risks 

12 Post-marketing Requirements and Commitments 

There are no Clinical PMCs or PMRs proposed for elotuzumab.  A Clinical Pharmacology PMC is 
being considered to evaluate if poor response among patients with a low exposure to 
elotuzumab can be overcome by using a higher dosing strategy. Please refer to Clinical 
Pharmacology Review for further details. 
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13.2. Financial Disclosure 

 
Covered Clinical Study: CA204004 
 
Was a list of clinical investigators provided:  
 

Yes   No  (Request list from 
Applicant) 

Total number of investigators identified: 166 

Number of investigators who are Sponsor employees (including both full-time and part-time 
employees): 0 
 
Number of investigators with disclosable financial interests/arrangements (Form FDA 3455): 
1 

If there are investigators with disclosable financial interests/arrangements, identify the 
number of investigators with interests/arrangements in each category (as defined in 21 CFR 
54.2(a), (b), (c) and (f)): 

Compensation to the investigator for conducting the study where the value could be 
influenced by the outcome of the study:       

Significant payments of other sorts:       

Proprietary interest in the product tested held by investigator:       

Significant equity interest held by investigator in Sponsor of covered study: 1 

Is an attachment provided with details 
of the disclosable financial 
interests/arrangements:  

Yes   No  (Request details from 
Applicant) 
 

Is a description of the steps taken to 
minimize potential bias provided: 

Yes   No  (Request information 
from Applicant) 

Number of investigators with certification of due diligence (Form FDA 3454, box 3) 10 

Is an attachment provided with the 
reason:  

Yes   No  (Request explanation 
from Applicant) 
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