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1. Executive Summary: (This section is excerpted from the review of Dr. Nicole Gormley.  
For details, see her review.) Bristol-Myers Squibb submitted BLA 7610035 to the FDA on June 20, 2015  
to support a request to have elotuzumab (Empliciti) approved for the following indications: the  
treatment of patients with multiple myeloma who have received one or more prior therapies: in combination  
with lenalidomide and dexamethasone  

 
The dosing regimens proposed for these indications are as follows: 

1.With lenalidomide and dexamethasone: 10 mg/kg administered intravenously every week for the first  
two cycles and every 2 weeks thereafter until disease progression or unacceptable toxicity.  

 
Elotuzumab: Elotuzumab is a humanized immunoglobulin G1 (IgG1) monoclonal antibody directed to 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 cell  
via an antibody-dependent cellular cytotoxicity (ADCC) mechanism. 

 
 

Benefit Risk Assessment (This section has been excerpted from the review of Dr. Nicole Gormley. Please see her  
review for details.) 

 
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 
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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. 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 
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. 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. 
 
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 
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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. Background: (This section is excerpted from the review of Dr. Nicole Gormley. For 
details, see her review).  
 
Multiple Myeloma: 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. 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.  
 
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.  
 
Despite these advances, patients with multiple myeloma often relapse or develop refractory 
disease, underscoring the need for new therapies.  
 
Available Therapy: Current treatment regimens tend to consist of two to three drug 
combinations often including a proteasome inhibitor, an IMiD, and dexamethasone. 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.  
 
 
3. Product Quality (This section was excerpted from the reviews of Drs. Rachel Novak, 
Jibril Abdus-Samad, Ruth Moore, Maria Jose Lopez Barragan, Natalia Pripuzova and Linan Ha. 
For details, please see their reviews). 
 
Recommendation and Conclusion on Approvability: The Office of Pharmaceutical Quality, 
CDER, recommends approval of BLA 761035 for elotuzumab (Empliciti) manufactured by 
Bristol-Myers Squibb Company pending acceptable compliance checks. The data submitted in 
this application are adequate to support the conclusion that the manufacture of elotuzumab is 
well controlled and leads to a product that is pure and potent. It is recommended that this product 
be approved for human use under conditions specified in the package insert.  
 
3.A. Benefit/Risk Considerations: Elotuzumab is proposed for the treatment of multiple 
myeloma (MM) in patients who have received one or more prior therapies. Elotuzumab is 
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developmental toxicity for elotuzumab based on the tissue distribution of SLAMF7 and 
published literature. SLAMF7 is expressed on plasma cells and immunoblasts in the uterus and 
cervix, however the implications for reproduction in vivo are unknown. Elotuzumab is an IgG1 
monoclonal antibody, which as a class have the potential to cross the placental barrier permitting 
direct fetal exposure. The impact of elotuzumab on fetal development is unknown, however 
published reports indicate SLAMF7-deficient mice appear healthy suggesting SLAMF7 does not 
play a role in embryo-fetal development.  

 
Regulatory Recommendations of the Nonclinical Review Team: Approvability. The 
nonclinical studies submitted to this BLA provide sufficient information to support the use of 
Empliciti, in combination with lenalidomide and dexamethasone, for the treatment of adult 
patients with advanced multiple myeloma. From the nonclinical pharmacology and toxicology 
perspective, Empliciti is recommended for approval.  
 
 
5. Clinical Pharmacology (This section was excerpted from the review of Dr. 
Olanewaju Okusanya, PharmD, MS. For details, see his review). 
 
Elotuzumab (Empliciti) is a humanized recombinant monoclonal immunoglobulin G1 (IgG2=1) 
that binds human Signaling Lymphocyte Activation Molecule F7 (SLAMF7) on the surface of 
myeloma cells  and recruits circulating Natural Killer (NK) cells to the vicinity of the myeloma 
cell. This BLA submission is in support of the safety and efficacy of elotuzumab in combination 
with lenalidomide/dexamethasone  for the treatment of patients 
with relapsed multiple myeloma who have received one to three prior therapies.  
 
The clinical pharmacology data submitted with this BLA includes data from multiple-dose 
studies evaluating the efficacy and safety of elotuzumab as a single agent or in combination. The 
clinical pharmacology submission also includes population PK and exposure-response  analyses 
for efficacy and safety. The population PK model revealed covariate relationships for 
elotuzumab clearance with baseline M-protein concentrations and body weight. Body weight 
based dosing is thus justified. Higher M-protein correlated with higher elotuzumab clearance, 
however the correlation was modest.  
 
The exposure-response analysis revealed there was no difference in median PFS between 
patients  with elotuzumab Cavgss in the lowest quartile of elotuzumab exposure (Cavgss < 209 
μg/mL) and patients  on active control, after controlling for potential confounding factors such as 
high M-protein, higher B2-  microglobulin, ECOG score, and higher LDH levels. Patients with 
elotuzumab concentrations in the higher  three quartiles of exposure showed treatment benefit in 
terms of PFS compared to active control after  controlling for other risk factors.  
 
As PFS in patients with Cavgss concentrations less 209 μg/mL was not better than in the control 
arm, even after adjusting for other risk factors, it appears reasonable to explore options to 
optimize dose in this subgroup of patients. We are asking for additional analyses to be conducted 
as a PMC. The results of the ongoing trial CA204006 will be used to conduct exposure-response 
analyses and determine whether a post-marketing trial is needed to optimize the dose in patients 
with multiple myeloma who have lower exposure to elotuzumab at the approved dose (10 
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3.Patients with elotuzumab concentrations in the higher three quartiles of exposure showed  
treatment benefit in terms of PFS compared to active control after controlling for other risk  
factors.   
 
Conclusions: This analysis in conjunction with the higher clearance of elotuzumab with higher 
M-protein suggests that patients who are at higher risk of PFS and have lower exposure may 
benefit from a  dose increase.   
 
Plan: Thus, a post-marketing commitment (PMC) is being recommended to conduct elotuzumab 
exposure response analysis for efficacy and safety utilizing data from the ongoing trial 
CA204006. The results of the exposure-response analyses from both CA204004 and CA204006 
will be used to determine whether a postmarketing trial is needed to optimize the dose in patients 
with multiple myeloma who have lower exposure  to elotuzumab at the approved dose (10 
mg/kg).   
 
Regulatory Recommendation:  The Office of Clinical Pharmacology/Divisions of Clinical 
Pharmacology V and Pharmacometrics have  reviewed the information contained in BLA 
761035. This BLA is acceptable for approval from a clinical pharmacology perspective.   
 
Post-marketing Commitments:  The Applicant will conduct elotuzumab exposure-response 
analyses for efficacy and safety utilizing data from trial CA204006. The results of the exposure-
response analyses from both CA204004 and CA204006 will be used to determine whether a 
post-marketing trial is needed to optimize the dose in patients with multiple  myeloma who have 
low exposure to elotuzumab at the approved dose (10 mg/kg). The Applicant will submit a final 
report of the exposure-response analyses based on CA204004 and CA204006.   
 
 
6. Clinical Microbiology: Non Applicable. 
 
 
7. Clinical/Statistical-Efficacy: (This section is excerpted from the review of Dr. 
Nicole Gormley. For details, please see her review.) 
 
Design of Trial CA204004: 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 in Figure 1.  
 
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 
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more than 9 cycles of lenalidomide, were not refractory to lenalidomide, and did not 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.  
 
Figure 1: CA204004 
 

 
 
 
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 
does not meet criteria for refractory myeloma.   
 
Results of CA 204004: Table 1 below shows the results for the study co-primary endpoints PFS 
and ORR based on assessments by IRC.  For PFS, the estimated hazard ratio was 0.70 for E+Ld 
over Ld, and the estimated difference between treatment groups in median PFS was 4.5 months.  
For ORR, 78.5% of the subjects in the E+Ld treatment compared to 65.5% of subjects in the Ld 
treatment group achieved a response.  The estimated median duration of response was 20.7 
months and 16.6 months for the E+Ld group and the Ld group, respectively. 
 
              Table 1: Results of CA 204004 

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) 
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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 

All Randomized Subjects 
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 

 
Reviewer Commentary: The results of the trial were positive and robust. Table 1 shows that the 
median duration of the PFS was 19.4 months for E+Ld and 14.9 months for Ld (HR=0.7 and 
p=0.0002). The ORR for E+Ld was 78.5% vs 65.5% for Ld. The median duration of the response 
was 20.7 months for E+Ld vs 16.6 months for Ld (p=0.0002), 
 
Design and Efficacy Results of Trial 204009: 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 in Figure 2. 
 

Figure 2: Study 204009 

 
 

 
 
 
The efficacy results of CA204009 are given below in Table 2. 
 
Table 2. Primary Efficacy Results Study CA204009 
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8. Safety: (This section is excerpted from the review of  Dr.  Nicole Gormley. Please see her 
review for details). 
 
Safety Population:   The safety population is shown below in Table 3. This review will focus on 
a comparison of the two arms of Study CA 204004.  This data will also be supported by data 
from CA204009, pooled safety data from CA2004004, HuLuc-1703, CA204005 and CA204007. 
 
Table 3: Safety population. 
Safety Database for the Study Drug 
Individuals exposed to the study drug in this development program for the indication under review 
N= 569 

Clinical Trial Groups New Drug 
(n= 569 ) 

Active Control 
(n= 392 ) 

Placebo 
(n= 0 ) 

Normal Volunteers 0 0 0 
Controlled trials 
conducted for this 
indication (CA204004) 

318 317 0 

All other than 
controlled trials 
conducted for this 
indication1 

101 (Study HuLuc63-
1703) 
34 (Study HuLuc63-
1701) 
35 (Study CA204007) 
6  (Study CA204005) 

0 0 

Controlled trials 
conducted for other 
indications 

75 (Study CA204009) 75 (Study CA204009) 0 

 
The safety results from CA 204004 is summarized in Table 4. 
 
Table 4: Safety Results 
 E-Ld 

N=318 
n=(%) 

Ld 
N=317 
n=(%) 

Deaths within 30 days 16 (5.0%) 20 (6.3%) 
Serioius TEAE 208 (65.4%) 179 (56.5%) 
Discontinuations due to TEAE 83 (23.1%) 85 (26.8%) 
Any Grade 3 or 4 TEAE 272 (85.5%) 241 (76.0%) 
Any TEAE 316 (99.4%) 314 (99.1%) 
All Deaths as of 10//29/2014 94 (29.6%)* 116 (36.6%) 
*Infection contributed to deaths in 9 patients: influenza, staphylococcus meningitis, sepsis, pneumonia (4 patients) 
and pseudomonas sepsis. 
 
 
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 
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Upper Respiratory Tract 
Infection 

22.6% 0.6% 17.4% 1.3% 

Alanine Amino 
Transferase Increased 

7.2% 0.3% 10.1% 2.5% 

Hyperglycemia 17.3% 7.2% 13.6% 4.4% 
Creatinine Increased 12.6% 0.9% 7.6% 0% 
Peripheral Neuropathy 13.8% 1.6% 8.2% 1.6% 
Rash 18.2% 0.3% 18.3 1.6% 
Deep vein thrombosis 7.2% 5.7% 3.8% 2.2% 

 
Adverse Events: The following adverse events occurred at an incidence of ≥10% greater 
incidence in the E+Ld arm as compared to the Ld arm: lymphopenia, cataract, diarrhea, 
consntipation, vomiting, pneumonia, pyrexia, fatigue, nanopharyingitis, upper respiratory tract 
infection, cough, weight loss, loss of appetite, headache, peripheral neuropathy, oropharyngeal 
pain, and increased creatinine. 
 
The most common grade ≥3 hematologic abnormalities were lymphopenia, anemia, 
thrombocytopenia and neutropenia. The rates for these 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+Le arm compared with 48.5% in the Ld arm. This degree of lymphopenia may have 
contributed to the increased rate of infections and may possibly 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, hyperkalemia, low bicarbonate, 
hypocalcemia and hyperglycemia (grade ≥3). 
 
Infections: As stated above, the incidence of Grade 3-4 lymphopenia was greater on the E+Ld 
arm (76.7%) than on the Ld arm (48.6%). The incidence of treatment emergent infections was 
greater on the E+Lk arm (80.5%) than on the Ld arm (74.1%). Infectious events that were 
classified as serious occurred 30.5% of the time on the E+Ld arm compared to 24.9% on the Ld 
arm. The incidence of Grade 3 or 4 infections was 29.9% on the E+Ld arm as compared to 
26.5% on the Ld arm. 
 
Liver Function Test Abnormalities: There were 6 patients in the E+Ld arm that met criteria  
for potential drug-included liver injury as defined by AST/ALT > 3 times the ULN, and total 
bilirubin > 2 times the ULN (as shown below in Table 7).  
 
  Table 7: Hepatic Abnormalities 

 E+Ld 
N=318 
Grade 1-4 

E+Ld 
N=318 
Grade 3-4 

Ld 
N=317 
Grade 1-4 

Ld 
N=317 
Grade 3-4 

Low Albumin 70.1% 3.5% 61.8% 1.9% 
ALT increased 55.3% 4.4% 51.4% 4.1% 
AST increased 47.2% 2.5% 42.3% 2.5% 
Alk Phos 
Increased 

37.4% 1.3% 29.0% 0% 

Total Bilirubin 
Increased 

24.2% 2.2% 25.6% 0.9% 
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Immunogenicity: Among 318 patients who received elotuzumab on the E+Ld arm, 2.0% were 
ADA positive at baseline and 15.5% were positive on study. Of these 45 patients, 19 had 
neutralizing antibiodies among which 2 were persistent. 
 
Second Malignancies: Second primary malignancies occurred in 26 subjects in the E+Ld arm 
(8.2%) and in 15 subjects in the Ld arm (4.7%) as shown in Table 8 below. 
 
Table 8: Second Primaries 
 E+Ld 

N=318 
n(%) 

Ld 
N=317 
n(%) 

Overall 8.2% 4.7% 
Skin Cancer 3.8% 2.2% 
Solid Tumors 3.1% 1.9% 
Hematologic Malignancy 1.6% 1.6% 
 
Infusion Reactions: The patients received the following medications 30-90 minutes before 
administration of elotuzumab: H1 blocker (25-50 mg of diphenhydramine), H2 blocker (50 mg 
of ranitidine), and 650 -1000 mg of acetaminophen. 10.7% experienced an infusion reaction, of 
these 34 subjects, 16 (5%) experienced more than 1 reaction. Grade 3 or greater occurred in 5 of 
318 subjects and included angioedema, cardiac congestive failure, chest pain, diarrhea, and 
hypertension.  
 
Interference of Elotuzumab with SPEP and IFE. Elotuzumab is a monoclonal 
immunoglobulin IgG1 kappa antibody. Therefore, elotuzumab is detected by and interferes with 
SPEP and IFE assays used for response evaluation in myeloma. The Applicant is in the process 
of developing a  which may allow for better discrimination of protein due to 
elotuzumab vs myeloma. 
 
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. 
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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 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 (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.    
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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. 
 
Regulatory Recommendation: Approval of the combination of E+Ld for relapsed patients with 
myeloma with 1-3 prior lines of therapy. 
 
 
9. Advisory Committee Meeting: No advisory committee. 
 
 
10. Pediatrics: No trials indicated. 
 
 
11. Other Relevant Regulatory Issues:  
 
11.A. REMS: None. 
 
 
11.B. OSI: OVERALL ASSESSMENT OF FINDINGS AND 
GENERAL RECOMMENDATIONS: (This section has been excerpted from the 
report of Dr. Anthony Orienca. Please see his report for details). Two clinical studies, Study 
Protocol CA204009 (Turin, Italy site only) and Protocol CA204004, respectively, were inspected 
for this BLA.  
 
A single domestic clinical study site (Paul Richardson, M.D.) and two foreign sites (Antonio 
Palumbo, M.D. and Darrell White, M.D. were inspected. The sponsor (Bristol-Myers Squibb) 
was also inspected.  
 
Clinical Inspection Summary: The preliminary regulatory classification for Dr. Richardson is 
No Action Indicated (NAI). The preliminary regulatory classification for Dr. Palumbo and Dr. 
White is Voluntary Action Indicated (VAI). The sponsor regulatory classification is No Action 
Indicated (NAI). The planned inspection in Greece is expected to be completed this week. When 
the results are received, an addendum to the CIS will be issued.  
 
Regulatory Recommendation of OSI: In summary, OSI considers that data from the inspected 
clinical and sponsor sites are acceptable in support of the BLA.  
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microbial growth.  Hold times for these steps will be reported per 21CFR601.12 by December, 
2016. Validation report should be submitted per 21CFR601.12 by December, 2016. 
 
PMC Schedule Milestones: Final Protocol Submission:  6/30/2016 
 Study/Trial Completion:  9/30/2016 
 Final Report Submission:  12/30/2016 
 
CMC PMC 5: 
Perform a repeat microbial retention study for the sterilizing filter using a suitable surrogate 
solution. Alternatively, perform the study using a modified process, a modified formulation  

, or a reduced exposure time for the challenge organism. Provide the summary data, 
the associated report, and justification for any modifications to the study. If any filtration 
parameters are changed as a result of the study, update the BLA file accordingly. 
 
PMC Schedule Milestones: Final Report Submission:  04/29/2016  

 
Draft Clinical Pharmacology PMC 1:  
Conduct elotuzumab exposure-response analysis for efficacy and safety utilizing data from trial 
CA204006. The result of the exposure-response analyses from both CA204004 and CA204006 
will be used to determine whether a post-marketing trial is needed to optimize the dose in 
patients with multiple myeloma who have low exposure to elotuzumab at the approved dose (10 
mg/kg). Submit a final report of the exposure-response analysis based on CA204004 and 
CA204006. Date of Final Report Submission: March, 2017. 
 
 
13.B. PMRs: None. 
 
  
14. Recommended Comments to the Applicant: None. 
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