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DISCLAIMER  
While every care is taken to ensure the accuracy of the information contained in this material, the facts, estimates, and opinions 
stated are based on information and sources which, while we believe them to be reliable, are not guaranteed. In particular, it 
should not be relied upon as the sole source of reference in relation to the subject matter. No liability can be accepted by 
Datamonitor, its directors, or employees for any loss occasioned to any person or entity acting or failing to act as a result of 
anything contained in or omitted from the content of this material, or our conclusions as stated. The findings are Datamonitor's 
current opinions; they are subject to change without notice. Datamonitor has no obligation to update or amend the research or 
to let anyone know if our opinions change materially.  

 

If you have questions about the research, data, and 
findings within this document you can put your questions 
directly to the analysts. Simply email your questions to  
info@datamonitorhealthcare.com. 
 
To find out more about Datamonitor Healthcare,  
contact us at: 
 
email info@datamonitorhealthcare.com 
phone +44 20 7551 9430 
Visit our website: www.datamonitorhealthcare.com 
Or follow us on Twitter: @DatamonitorHC 
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Datamonitor Healthcare attended the 56th American Society of Hematology (ASH) 
Annual Meeting and Exposition, which took place between 6 December and 9 
December 2014, in San Francisco, California. Datamonitor Healthcare has 
identified the following key highlights from the meeting: 

 

 

CAR-T therapies have generated significant interest among oncologists and 
hematologists due to the unprecedented response rates that have been observed in 
early-phase clinical trials. At the ASH Annual Meeting, preclinical and early clinical phase 
data were presented for a number of therapies utilizing this technology.  

Data presented at the 2014 ASH meeting indicated that CAR-T therapies have promise in 
the treatment of multiple hematological malignancies including ALL, CLL, and DLBCL. 
Among the CAR-T therapies in development, Novartis’s CTL019 is the most clinically 
advanced, but promising data were also presented for Juno Therapeutics' 19-28z CAR-T 
therapy and Kite Pharma’s new anti-CD19 CAR-T therapy. Multiple studies were also 
discussed at the meeting addressing the management of cytokine release syndrome 
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(CRS), one of the main side effects associated with these therapies. More data from 
large-scale clinical studies will be required to truly understand the benefit-risk profiles 
of these treatments, but the astonishing response rates reported at this year’s ASH 
meeting will build further excitement about the clinical and commercial potential of 
CAR-T therapies. 

CAR-T technology involves adoptive cell transfer through engineering a patient’s own 
immune cells to recognize and attack specific surface molecules on tumor cells. T cells, 
which play a central role in the cell-mediated immunology, are extracted from a patient, 
and a chimeric antigen receptor targeting a specific surface molecule on tumor cells is 
then introduced into the isolated T cell using a viral vector. The main components of a 
CAR-T therapy include a single-chain variable fragment of a monoclonal antibody that 
targets tumor cells, and one or multiple signaling domains responsible for T-cell 
activation, proliferation, survival, and cytokine production. Second-generation CAR-T 
therapies are characterized by having a single co-stimulatory domain derived from 
either CD28 or 4-1BB. The figure below illustrates the different structural and functional 
features of a second-generation CAR-T therapy, Novartis’s Phase II CTL019. 
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Source: Datamonitor Healthcare, adapted from Casucci and Bondanza, 2011 

Novartis’s Phase II CAR-T therapy CTL019 continued to attract a lot of attention at this 
year’s ASH meeting. Highlights for this therapy included updated early clinical phase 
data that have demonstrated promise for it as a treatment for patients with 
relapsed/refractory ALL, including pediatric cases. 
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Professor Stephan Grupp from the University of Pennsylvania Medical School and the 
Philadelphia Children’s Hospital presented highlights from his team’s work with CTL019 
in pediatric patients with relapsed, refractory CD19-positive ALL. These updated data 
included results from a sample of 39 patients, where complete remission was noted in 
36 individuals (92%) within one month of being injected with CTL019. However, 10 of 
these patients ended up exhibiting a relapse in their disease. The six-month duration of 
response was 76%, and six-month event-free survival was 70%. Professor Grupp 
indicated that CTL019 has demonstrated promising efficacy in this patient population.  

CTL019 is the most clinically advanced pipeline candidate among all CAR-T therapies, 
and is a second-generation therapy targeting the surface protein CD19. CD19 is 
expressed in the majority of B-cell leukemias and lymphomas, and therefore targeting it 
is an attractive therapeutic approach. Novartis has already initiated Phase II 
development of the product in adult and pediatric patients with relapsed, refractory 
CD19-positive ALL as well as relapsed or refractory CD19-positive CLL and CD19-
positive DLBCL. CTL019 has also gained a favorable regulatory positioning, mainly 
through a breakthrough therapy status from the US Food and Drug Administration, 
which was granted in July 2014, as well as through an orphan drug designation for the 
treatment of B-lymphoblastic leukemia/lymphoma, which was earned from the 
European Commission in April 2014. 

A poster presentation by Porter et al. from the University of Pennsylvania highlighted 
data from the group’s Phase II dose-optimization trial for the use of CTL019 in patients 
with CLL that has relapsed or persisted after two or more prior treatments, or 
progressed within two years of their last therapy. Reported data indicated that there 
was no statistically significant difference between the response rates achieved by 
patients receiving two different doses of CTL019.  

In this Phase II trial, patients were split into two groups and progressed to receive two 
doses of either 5×10[8] or 5×10[7] CTL019 cells. Out of the 28 patients treated in the 
reported cohort, 24 were evaluable for response, with a median of four prior lines of 
therapy. The overall response rate (ORR) was 42% (10/24), with 21% (5/24) of the 
patients exhibiting partial response (PR), and a similar percentage exhibiting complete 
response to their therapy. Comparison of the response rates achieved by patients 
receiving the two different dose levels of CTL019 revealed no statistically significant 
dose-response relationship, with a possible trend toward a higher response rate with 
the higher dose. ORRs in the two patient groups were 54% and 31% among patients 
receiving the high and low doses of therapy, respectively.  
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A similar outcome was also noted with the safety analysis performed on the two patient 
groups. No dose-toxicity relationship was observed in regards to the occurrence of CRS. 
The severity of CRS also did not correlate with the level of response achieved by 
patients. Large-scale clinical trials will still be needed to fully clarify the nature of any 
possible relationship between the dose of a CAR-T therapy and the level of response or 
side effects exhibited by patients. 

Novartis has also initiated Phase IIa development of CTL019 in B-cell lymphomas. A 
poster by Schuster et al. from the University of Pennsylvania presented data from a 
cohort of 26 patients with different types of relapsed/refractory B-cell lymphoma. 
CTL019 was able to induce response in these patients, with manageable toxicities in the 
form of CRS and neurological events.  

Patients in the presented cohort included 18 with DLBCL, and eight with follicular 
lymphoma (FL). The median age of patients was 56 years, and the median number of 
prior lines of therapy was four. As of November 2014, 19 of these patients had 
progressed to receive CTL019 infusion. Of these, 17 were evaluated for treatment 
efficacy after a minimum of three months post-infusion, including 11 with DLBCL and 
five with FL. The ORR for the DLBCL patients was 45%, with four patients achieving 
complete response or unconfirmed complete response (CR/CRu) and one patient 
achieving PR. Six of the DLBCL patients exhibited a progression of their disease. The 
ORR for the FL patients was 100% CR/CRu, and one patient achieving PR. After a median 
follow-up of 101.5 days, median progression-free survival among DLBCL patients was 
90 days, and median overall survival was 211 days. The longest response durations 
were 8.8 months and 7.4 months among DLBCL and FL patients, respectively.  

Such results demonstrate a promising role for CTL019 and potentially for other CAR-T 
therapies in the treatment of advanced and heavily pretreated patients with B-cell 
lymphomas. Longer follow-up and large-scale trials will enable better understanding of 
the level of response and toxicities associated with CAR-T therapies in these types of 
malignancies, and will further define any sub-segments of patients that may benefit 
most from such treatment strategies.  

Another CD19-targeting CAR-T therapy highlighted at this year’s ASH meeting is under 
development at the Memorial Sloan Kettering Cancer Center in New York in association 
with Juno Therapeutics. Data were presented from two Phase I trials investigating the 
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use of Juno’s 19-28z CAR-T (JCAR015) technology in the treatment of two types of B-cell 
malignancies: B-cell ALL and aggressive B-cell lymphoma. Initial indicators highlight a 
promising potential for this form of CAR-T therapy in the treatment of patients 
exhibiting relapsing, refractory disease. 

Doctor Jae Park from the Memorial Sloan Kettering Cancer Center presented long-term 
outcome data from his team’s Phase I trial investigating the use of 19-28z CAR-T in adult 
patients with ALL exhibiting two or more relapses or refractory behavior. Out of 33 
patients treated with 19-28z CAR-T, 28 were evaluable for toxicity assessment and 27 
were evaluable for response assessment after one month of follow-up. Overall complete 
remission was achieved by 24 (89%) of the 27 patients evaluable for clinical assessment. 
Of these 24 patients, 21 (88%) exhibited a minimal residual disease complete remission. 
The median time to complete remission was 22.5 days, with a range of nine to 33 days. 
After a median follow-up of six months (1–38 months), 12 patients remained disease-
free, with 10 patients proceeding to receiving allogeneic hematopoietic stem cell 
transplantation (allo-HSCT). Nine patients relapsed during a follow-up period ranging 
between three and eight months in duration, with seven relapses occurring in patients 
not receiving allo-HSCT and two in patients post-transplant. The median survival of the 
28 patients evaluable for toxicity assessment was 8.5 months, with a six-month survival 
rate of 57%. Overall rates of side effects included 5% of patients with severe CRS, 25% 
with grade 3/4 neurotoxicity, and 7% with grade 5 toxicity.  

In a poster presentation highlighting the same Phase I data, Park et al. indicated that 
adult patients with relapsed/refractory ALL present a particular treatment challenge. In 
this patient group, the disease is associated with chemotherapy resistance, high 
mortality, and a bleak prognosis, with a median overall survival of less than six months 
and a five-year overall survival of less than 10%. It is clear that there is a great need for 
new treatments for this segment of ALL patients, and the early data for CAR-T therapies 
indicate that they could significantly improve treatment outcomes for these patients.  

Preliminary analysis of data from a Phase I trial for the use of 19-28z CAR-T in the 
treatment of aggressive B-cell lymphoma was included in another poster presentation 
by Sauter et al. from the Memorial Sloan Kettering Cancer Center. The reported patient 
cohort, which consisted of six patients with poor-risk relapsed/refractory disease, 
received the CAR-T therapy following a conditioning regimen consisting of high-dose 
therapy (HDT) and autologous stem cell transplantation (ASCT). Five patients received a 
level one dose of the therapy (5×10[6] 19-28z CAR-T/kg) and one patient received a 
level two dose (5×10[7] 19-28z CAR-T/kg). Complete remission was observed in all 
patients in the first post-HDT/ASCT restaging, and after a median follow-up of six 
months all patients remained alive and in remission. In terms of treatment safety, one of 
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the patients receiving the lower dose of therapy exhibited non-severe CRS; however, 
none of the patients exhibited signs of dose-limiting toxicity. The patient receiving the 
higher dose exhibited signs of severe grade 4 CRS that was manageable.  

Juno Therapeutics is a Seattle-based biotechnology company that is focused on the 
clinical development of cell-based cancer immunotherapies via the CAR-T and high-
affinity T-cell receptor technologies. The company is in partnership with the Fred 
Hutchinson Cancer Research Center, the Memorial Sloan Kettering Cancer Center, and 
the Seattle Children’s Research Institute for the development of new therapies targeting 
relapsed and refractory B-cell hematological malignancies (Juno Therapeutics, 2014). It 
currently has three Phase I candidates utilizing the company’s CAR-T technology for the 
treatment of ALL and non-Hodgkin’s lymphoma. The company also has multiple CAR-T 
candidates in preclinical development for the treatment of CLL, as well as for solid 
tumors (Juno Therapeutics pipeline, 2014). If Juno succeeds in expediting the clinical 
development of its portfolio of CAR-T products, it can present direct competition to 
Novartis’s CTL019 as both companies are targeting the same spectrum of hematological 
malignancies. 

Early clinical phase data presented for a new anti-CD19 CAR-T therapy being developed 
by the National Cancer Institute in association with Kite Pharma highlighted a potential 
to preserve the anti-tumor efficacy of this form of therapy in B-cell lymphoma patients 
when administered following a low-dose conditioning chemotherapy regimen.  

Doctor James Kochenderfer from the National Cancer Institute presented results for the 
treatment of eight patients with DLBCL who were chemotherapy-refractory or relapsing 
within one year after ASCT, as well as for the treatment of one patient with FL. Three to 
five days prior to patients being injected with fresh T cells, they were given a low-dose 
conditioning chemotherapy regimen consisting of three daily doses of 300mg/m2 
cyclophosphamide, and three daily doses of 30mg/m2 fludarabine. This differs from the 
regularly used high-dose chemotherapy consisting of 60–120mg/kg cyclophosphamide 
plus fludarabine. One out of the eight DLBCL patients achieved complete remission, and 
four achieved partial remission in their disease. 

A high-dose conditioning chemotherapy regimen is usually administered to patients 
prior to the injection of a CAR-T therapy in order to lower their disease burden. 
Lowering the dose of chemotherapy is done to reduce the level of toxicities exhibited by 
patients in response to these therapies. Doctor Kochenderfer indicated that in the most 
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recent cohort of patients treated with a high-dose chemotherapy regimen prior to the 
administration of the anti-CD19 CAR-T, five of 15 patients required mechanical 
ventilation or vasopressors in an intensive care unit. Preliminary results from the new 
cohort of patients receiving the low-dose chemotherapy regimen indicated a reduction 
in treatment-associated toxicities, with no patients requiring mechanical ventilation or 
vasopressor administration. Doctor Kochenderfer also highlighted that lowering the 
dose of the chemotherapy regimen may provide a clearer interpretation of the anti-
tumor activity of the CAR-T therapy. If these results are replicated in a large-scale 
clinical trial then CAR-T therapy could present a promising alternative treatment for 
DLBCL patients who are not suitable for treatment with high-dose chemotherapy.  

Multiple studies presented at the ASH meeting discussed the management of CRS in 
patients receiving CAR-T therapies. This condition, which can exhibit a range of 
symptoms, is associated with the expansion of the injected T cell in the body. It was the 
most noteworthy side effect associated with the use of all the CAR-T therapies presented 
at the meeting, with several papers discussing the management of CRS symptoms as well 
as their association with inflammatory markers, and the level of disease burden. 
Datamonitor Healthcare regards the management of CRS as a crucial factor that could 
significantly impact any regulatory reviews, as well as the future commercial success of 
CAR-T therapies.  

The reported symptoms for CRS varied in severity, and ranged from mild fever and 
nausea to hypotension and other life-threatening conditions. In an oral presentation on 
the use of Novartis’s CTL019 in ALL patients, Professor Stephan Grupp indicated that 
almost all patients receiving the therapy exhibited milder forms of CRS, while about a 
third exhibited more severe forms. The occurrence of severe cases of CRS was highly 
associated with the presence of certain inflammatory markers such as interleukin-6 (IL-
6) and interferon gamma, as well as with the level of disease burden in patients. The 
management of CRS involved the use of the IL-6 receptor antibody Actemra 
(tocilizumab; Roche/Chugai), a rheumatoid arthritis drug. 

In an effort to provide a systemic approach to the management of CRS, a paper from the 
University of Pennsylvania investigating the use of CTL019 in patients with 
refractory/relapsed CLL presented a new CRS grading system aimed at identifying the 
severity of the condition and providing a more accurate guide for the timing of medical 
interventions. The proposed method consists of a four-tier grading system reflecting the 
increasing severity level of CRS symptoms and presenting an appropriate approach to 
medically manage them. Interventions range from simple supportive care with 
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antipyretics and anti-emetics for mild grade 1 CRS, to hospitalization and major medical 
intervention, and possible mechanical ventilation, for more severe grade 3 and grade 4 
CRS. The significance of CRS in patients receiving CAR-T therapies means that a 
standardized globally applicable system for the identification and management of this 
adverse effect would be extremely beneficial for patients.  

Data were presented at the 2014 ASH meeting for two MAbs, daratumumab and 
elotuzumab, in the treatment of MM when added to currently used therapies. These two 
Phase III products are the most advanced MAbs in clinical development for MM, but this 
year’s meeting also included data from similar products that have entered early-stage 
clinical development for the disease. A noteworthy example is Sanofi’s SAR650984 
which may have promise as a treatment for heavily pretreated MM patients.  

MAbs have the potential to enhance the specificity associated with treating MM by 
introducing a targeted component to currently used treatment regimens. A press 
statement presented at this year’s ASH meeting by the lead author of one of the papers, 
Doctor Philippe Moreau of the University Hospital of Nantes in France, discussed the 
benefits of adding MAbs to current treatment regimens. Doctor Moreau said: “This is a 
very new and exciting concept in multiple myeloma, as we are seeing that combining 
this precision approach with the standard of care is leading to more effective treatment 
without increased toxicity.” Doctor Moreau added: “By targeting a simple molecule 
expressed by the cancer cells, this therapy has the potential to become a potent addition 
to conventional treatment.” 

MAbs have been used successfully in the treatment of other hematological malignancies. 
Most noteworthy is the success of the anti-CD20 MAb Rituxan (rituximab; 
Genentech/Biogen Idec/Roche/Chugai) in non-Hodgkin’s lymphoma (NHL). Key opinion 
leaders previously interviewed by Datamonitor Healthcare cited Rituxan’s success in the 
lymphoma market as one of several factors driving their enthusiasm for MAbs in the MM 
market. Datamonitor Healthcare considers identifying a viable surface target on 
malignant cells and attaining an acceptable safety profile as crucial factors necessary for 
the success of MAbs in the treatment of MM. 
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Data from a Phase I/II trial for the MAb daratumumab plus Revlimid (lenalidomide; 
Celgene) presented at the 2014 ASH meeting highlighted the favorable efficacy and 
safety profile of the combination in MM patients exhibiting relapsing or refractory 
disease. 

The trial consisted of two parts. Part one was a dose-escalation study in which 13 
patients with two to four prior lines of therapy received doses of daratumumab ranging 
from 2mg/kg to 16mg/kg. Part two included an expansion cohort of 32 patients with at 
least one prior myeloma therapy. These patients received the MAb at a dose of 16mg/kg. 
Presented data included results from a cohort including 45 patients with a median age of 
61 years and a median of two prior myeloma therapies. Of these patients, 43 were 
evaluable for efficacy assessment. The reported results indicated that the ORR was 
100% in part one, with 31% patients achieving complete response and 46% achieving 
very good partial response (VGPR). Additionally, in part two, the ORR was 87% with 7% 
achieving complete response and 43% achieving VGPR. In patients who were treated for 
at least six months, VGPR increased to 75%. In part two, median time to response was 
one month, and median time to complete response was 4.9 months. 

Safety evaluation was conducted in 45 patients (13 in part one and 32 in part two). 
Infusion-related reactions were noted in 19 of the 45 patients with most reactions 
(86%) occurring during the first infusion. The majority of such reactions were grade one 
or grade two in nature, and 18 of the 19 patients experiencing them recovered and 
progressed to receive further infusions. As for serious side events, seven were noted in 
part one and none of them were assessed as being related to daratumumab, while eight 
serious adverse events were noted in part two, half of which were related to the MAb 
and included pneumonia, neutropenia, diarrhea, and laryngeal edema. 

These results emphasize the potential role of daratumumab as a component in the 
treatment of MM patients failing multiple lines of therapy. The MAb has already earned 
multiple regulatory incentives for the treatment of this patient population. In May 2013, 
the US Food and Drug Administration (FDA) granted daratumumab breakthrough 
therapy designation for the fourth-line treatment of MM patients after prior therapy 
with a proteasome inhibitor, an immunomodulator, or both. The FDA also granted 
daratumumab orphan drug designation for the treatment of MM. In July 2013, the 
European Commission granted the drug a similar orphan designation for the treatment 
of plasma cell myeloma. 
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Daratumumab is an intravenous human anti-CD38 MAb characterized by its broad-
spectrum cell-killing activity. Several mechanisms of action have been associated with 
the drug’s ability to kill tumor cells expressing the surface molecule CD-38. These 
mechanisms include complement-dependent cytotoxicity (CDC), antibody-dependent 
cellular cytotoxicity (ADCC), antibody-dependent cellular phagocytosis, apoptosis, and 
modulation of CD38 enzymatic activity. 

Another presentation for daratumumab at the 2014 ASH meeting indicated that the 
addition of the MAb to backbone treatment regimens was well tolerated, and that the 
drug demonstrated encouraging safety and efficacy results in the first-line treatment of 
patients with MM.  

Doctor Maria-Victoria Mateos from the University Hospital of Salamanca/Institute of 
Biomedical Research of Salamanca, Spain presented a press briefing including data 
from a cohort of 25 patients in a Phase Ib trial for daratumumab in the first-line 
treatment of MM. In this open-label four-arm trial, patients were started on a dose of 
16mg/kg of the MAb in combination with one of four commonly used backbone 
therapies. Six patients received Velcade (bortezomib; Takeda/Johnson & Johnson)-
dexamethasone (VD), six patients received Velcade-Thalomid (thalidomide; Celgene)-
dexamethasone (VTD), six patients received Velcade-melphalan-prednisone (VMP), and 
seven patients received Pomalyst (pomalidomide; Celgene)-dexamethasone (POM-D). 
The VD and VTD arms included newly diagnosed MM patients irrespective of their 
transplant eligibility. The VMP arm included newly diagnosed patients who were 
transplant-eligible, and the POM-D arm included patients with a minimum of two prior 
lines of therapy. 

Overall, 24 patients were included in the efficacy analysis of this patient cohort (six 
patients in each arm). Results indicated that the ORR was 100% in the VD, VTD, and 
VMP arms, with all patients achieving either a PR or VGPR. In the POM-D arm, the ORR 
was 50%, with VGPR and minimal response being noted in two patients each, while one 
patient achieved complete response and one patient had progressive disease. Median 
time to first response was around 30 days in all arms. Overall, the main type of adverse 
events associated with the addition of daratumumab to Velcade-containing regimens 
was infusion-related in nature and of grade one or two. Doctor Mateos concluded that 
the addition of daratumumab to these backbone regimens was well tolerated in the 
evaluable patients with no significant additional toxicity, and that the addition of the 
MAb to these regimens resulted in high response rates.  
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A noteworthy fact in this patient cohort is that treatment discontinuation due to disease 
progression was noted in the POM-D arm only. This may prompt further investigation to 
see if the progression of the disease was associated with the nature of the regimen used, 
or a poorer prognosis with relapsing or refractory patients. 

The data from this Phase Ib trial may indicate a potential role for daratumumab in the 
first-line treatment of MM. Genmab has already announced plans to initiate a number of 
Phase III trials for daratumumab in the first-line treatment setting for MM in 
combination with multiple backbone therapies. These trials include: the Phase III 
MMY3007 trial, which will investigate the addition of daratumumab to a combination of 
Velcade, melphalan, and prednisone; the Phase III MMY3006 trial which will investigate 
the addition of daratumumab to a combination of Velcade, Thalomid, and 
dexamethasone; and the Phase III MMY3008 trial which will investigate the addition of 
daratumumab to a combination of Revlimid and dexamethasone (BioMedTracker, 
Copyright 2014, reprinted with permission). 

Another MAb in pipeline development for MM and presented at the 2014 ASH meeting 
was Sanofi’s Phase I CD38-targeting MAb SAR650984. Doctor Thomas Martin from the 
University of California, San Francisco presented data from a Phase Ib dose-escalation 
trial for SAR650984 in combination with Revlimid and dexamethasone in 
relapsed/refractory MM. The presented data demonstrated that the combination may 
induce durable efficacy in heavily pretreated MM patients. 

Data from the Phase Ib trial presented at the ASH meeting included three cohorts of 
patients. Each cohort included three to six patients with at least two prior myeloma 
therapies. Patients in the different cohorts received different dose levels of SAR650984 
(3mg/kg, 5mg/kg, and 10mg/kg). In each cohort, patients received two doses of the 
MAb on days one and five of each 28-day cycle. Patients also received 25mg Revlimid on 
days one through 21 and 40mg dexamethasone every week. An expansion cohort was 
also included in the trial, enrolling 18 patients who received the highest used dose level 
of SAR650984 (10mg/kg). In total, the trial included 31 patients with a median age of 59 
years. 

After a median follow-up period of six months, the ORR among all patients was 58%, 
with two patients (6%) achieving stringent complete response, seven patients (23%) 
achieving VGPR, nine patients (29%) achieving PR, and two patients (6%) achieving 
minimal response. Stable disease was noted in six patients (19%), progressive disease 
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was noted in four patients (13%), and one patient (3%) was not evaluable. Among the 
patients receiving the highest SAR650984 dose of 10mg/kg, the ORR was 63%. After a 
nine-month follow-up period, overall median progression-free survival (PFS) was 6.2 
months, and PFS was not reached among patients with one to two prior lines of therapy. 
The safety profile associated with the combination of SAR650984 with Revlimid was 
manageable and uniform across the different dose levels of SAR650984. No dose-
limiting toxicities were reported.  

SAR650984 is a humanized MAb that also targets cancer cells expressing the CD38 
surface protein. The drug has demonstrated potent ADCC, as well as CDC, and apoptotic 
activity. It was initially developed by ImmunoGen. In 2003, ImmunoGen entered into a 
research collaboration agreement with Sanofi for the development of SAR650984. In 
2010, Sanofi initiated Phase I development for the drug in a number of CD38-positive 
hematological malignancies, including MM, as well as CLL, acute and chronic myeloid 
leukemia, and NHL.  

Data for elotuzumab presented at the 2014 ASH meeting included final results of the 
Phase II trial, part of a Phase Ib/II trial, investigating the combination of the MAb plus 
Revlimid in the treatment of MM patients with one to three prior lines of therapy. 
Presented data indicated high cessation rates for patients receiving the combination due 
to disease progression (total of 34 patients). Such high discontinuation rates may 
overshadow the promising efficacy achieved with the combination. 

The Phase II trial enrolled a total of 73 patients with relapsed/refractory MM with an 
average age of 62 years. Of these patients, 36 were treated with a 10mg/kg dose of 
elotuzumab, and 37 patients were treated with a higher dose of 20mg/kg of the MAb. 
The table below lists the main treatment features and results achieved with the enrolled 
patient population. 
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Phase II results from a trial investigating the combination of elotuzumab and 
Revlimid in the treatment of relapsed/refractory MM 

 Elotuzumab 
10mg/kg 
(n=36) 

Elotuzumab 
20mg/kg 
(n=37) 

Total 
(n=73) 

Median number of treatment cycles 
(range) 

21.5 (3–49) 16.0 (1–51) 17.0 (1–51) 

Median duration of treatment 19.1 months 14.5 months 14.8 months 
Patients still in study, n (%) 6 (17%) 7 (19%) 13 (18%) 
Patients discontinued from trial, n 
(%) 

30 (83%) 30 (81%) 60 (82%) 

Patients discontinued due to disease 
progression, n 

17 17 34 

Patients discontinued due to adverse 
events, n 

4 8 12 

Patients discontinued due to other 
reasons*, n 

9 5 14 

Overall response rate, n (%) 33 (92%) 28 (76%) 61 (84%) 
Median time to first progression 1.0 month 1.7 months 1.0 month 
Median duration of response 23.0 months 18.0 months 20.8 months 
*Other reasons included investigator decision. 

Source: Richardson et al., 2014 

Elotuzumab is a humanized immunoglobulin-G1 MAb that targets the signaling 
lymphocyte activation molecule family member seven (SLAMF7), previously known as 
CS1. The drug’s mechanism of action has been shown to include multiple components. It 
binds to MM cells and inhibits their adhesion to bone marrow stromal cells. The drug 
also exhibits the ability to induce ADCC, and is also believed to directly activate natural 
killer cells upon its direct binding to SLAMF7. In 2014, the FDA granted elotuzumab 
breakthrough therapy designation for the second-line treatment of MM in combination 
with Revlimid and dexamethasone based on the results of a Phase II trial evaluating the 
use of this combination in previously treated MM patients. 

Bristol-Myers Squibb has already initiated Phase III development for elotuzumab for the 
treatment of newly diagnosed, as well as relapsing or refractory cases of MM. The Phase 
III ELOQUENT-2 trial is assessing elotuzumab in combination with Revlimid and 
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dexamethasone in the second-line treatment of MM, and the Phase III ELOQUENT-1 trial 
is assessing elotuzumab in combination with Revlimid and dexamethasone in previously 
untreated MM patients who are not candidates for high-dose therapy plus stem cell 
transplantation. 

A poster presentation at the 2014 ASH meeting included the results from a Phase Ib trial 
for the use of elotuzumab in combination with Revlimid and dexamethasone in the 
treatment of patients with MM. Data from the trial indicated that this combination was 
well tolerated and effective in patients with different levels of renal function. However, 
significant treatment cessation rates were also noted in this trial. 

The Phase Ib trial recruited 26 patients, of which three patients had newly diagnosed 
MM and 23 patients had received prior therapies for their disease. Patients were 
grouped based on the level of their renal function, with eight patients having normal 
renal function (NRF), nine having early-stage renal disease (ESRD), and another nine 
having severe renal impairment (SRI). Patients received a combination of elotuzumab 
plus Revlimid and dexamethasone in 28-day cycles until disease progression or 
emergence of unacceptable toxicity. The ORR was 75% in the NFR group, 56% in the 
ESRD group, and 67% in the SRI group. Grade 3/4 adverse events were reported in 38% 
of patients in the NRF group, 67% of patients in the ESRD group, and 33% of patients in 
the SRI group. The authors concluded that the combination of elotuzumab plus Revlimid 
and dexamethasone is effective and well tolerated in MM patients with possible renal 
dysfunction. However, another noteworthy outcome in the data can be seen in the 
significant treatment discontinuation rate among the enrolled patients. It was indicated 
that at the time of data cut-off, 58% of patients had discontinued the study, primarily 
due to disease progression. 
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