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New Development and Practice-Changing Trials 

• Blood cancer 
– Highly heterogeneous 
– Wide range of biologic behavior and prognosis: indolent to aggressive 

• Improved understanding of molecular pathways in haematologic 
malignancies has identified new molecular targets 

• Development of novel agents and treatment approaches: 
– B-cell signalling pathway inhibitors 
– BCl-2 inhibitors 
– Proteosome inhibitors 
– Immunomodulating agents 
– Monoclonal antibodies and small molecules 
– CAR-T cell therapy 

• This presentation highlights some of the new data and  
development in the treatment of leukaemias and myeloma 

Presenter
Presentation Notes
Novel agents alone or in combination with current therapies have not only improved the response rate and outcome in patients with relapsed and refractory diseases but also changed the landscape in the management of haematological malignancies.     




Acute Leukaemias: 
Two Practice-Change Trials Presented in the 

Plenary Session of the Annual Meeting of the 
American Society of Hematology Dec 2015 

• Graall-R 2005 Study (Chevret S et al Abs#1): 
– Addition of Rituximab Improves the Outcome of Adult 

Patients with CD20-Positive, Ph-Negative, B-Cell Precursor 
Acute Lymphoblastic Leukemia (BCP-ALL):  

• CALGB 10603/RATIFY Study (Richard Stone et al Abs#6): 
– Phase III Double-blind Randomized Trial of Midostaurin in 

FLT3 AML 



Abs#6: CALGB 10603/RATIFY Study, Phase III Double-
blind Randomized Trial of Midostaurin in FLT3 AML  

• Multi-center, international, prospective phase III, randomized placebo 
control trial. 

• N= 717 FLT3 AML, median age 47  
• Goal: outcome of adding Midostaurin (multi-targeted small molecule FLT3 

inhibitor) to standard DA induction and consolidation chemotherapy, 
followed by maintenance in young AML with FLT3 mutation 

• Stratified by FLT3 mutation subtypes: TKD vs  High ITD mutation fr vs low   
ITD mutation fr 

• SCT was allowed  
 Richard Stone, et al. ASH 2015 Abs#6 

DA induction + P  :  
Dauo 60mg/m2 D1-3,  
Ara-C 200mg/m2 D1-7 
Plaebo 

C R 
HDAC x 4 + P 
3gm/m2 q12h, D1, 3, 5 
Placebo 

DA induction  + M :  
Dauo 60mg/m2 D1-3,  
Ara-C 200mg/m2 D1-7 
Midostaurin 50mg BD, D8-D22 

HDAC x 4 + M 
3gm/m2 q12h, D1, 3, 5 
Midostaurin 50mg BD, D8-22 

C R 

R 
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Presentation Notes
~ 30% AML harbor FLT3 mutation. FLT3 mutations classified in FLT3/ITD and FLT3/TKD. 
FLT3/ITD AML, remission can be achieved with conventional induction therapy with a frequency similar to other AML patients, but remission durations are shorter and relapse rates are higher. Once relapsed, the disease is rapidly fatal. 
Regardless, a propensity to relapse—and relapse quickly—is the salient feature of FLT3/ITD AML patients in first remission. Their median time to relapse is 6 to 7 months compared with 9 to 11 months for patients with other AML subtypes. FLT3/ITD AML at relapse is an extremely dire situation. Although survival for AML patients in first relapse is generally poor, those with an FLT3/ITD mutation can be distinguished as having the shortest survival of any of them.
Midostaurin (M) is a multi-targeted small molecule FLT3 inhibitor which has single agent activity in both internal tandem duplication (ITD) and tyrosine kinase domain (TKD) mutant FLT3 AML. The objective of this global rand phase III trial was to determine if the addition of M to ind and consol therapy followed by one year of maint would improve overall survival (OS) compared to standard chemotherapy in younger adults with activating FLT3 muts.
Pts were rand for the duration of therapy to M or P stratified by FLT3 mut subtype (TKD v ITD high allelic mut fraction (>0.7) vs low mut fraction (0.05-0.7). Ind therapy consisted of D 60 mg/m2 IV d1-3 and C 200 mg/m2 d1-7 CIV plus M or P (50 mg po bid, d 8-22). Re-treatment with a second blinded course was allowed if residual AML was noted on a d 21 marrow exam. Pts achieving complete remission (CR) received 4 cycles of C 3g/m2 over 3h q 12h on days 1, 3, and 5 plus M or P (50 mg po bid, d 8-22) followed by a year of maint therapy with M or P (50 mg po bid). Transplantation (SCT) was allowed



Abs#6: CALGB 10603/RATIFY Study, Phase III Double-
blind Randomized Trial of Midostaurin in FLT3 AML  

• No differences in  G3/4 hematologic or 
non-hematologic AEs between M and P 

• 57% (402/717) pts received  allo-SCT at  
any time (M 58%; P, 54%) and in CR1:25%  
(M, 27%; P, 22%).  

• Benefit of M was consistent across all FLT3 
subgroups for both EFS and OS 

• Multi-kinase inhibitor Midostauriin to 
standard chemotherapy significantly 
improved EFS and OS of poor risk AML 
 

Richard Stone, et al. ASH 2015 Abs#6 

Median FU: 
57m 

M  
(n= 360) 

P 
(n=357) 

CR  59% 54% P= 0.18 

Median EFS  8m 3m HR= 0.80, p= 0.004 

Median OS  74.7m 26.5m HR= 0.77, p= 0.007 

EFS at 5 yr  26.7% 19.1% HR= 0.80, p= 0.004 

OS at 5 yr  50.8% 43.1% HR= 0.77, p= 0.007 

Event-free survival 

Overall survival 

Presenter
Presentation Notes
Midostaurin (M) is a multi-targeted small molecule FLT3 inhibitor which has single agent activity in both internal tandem duplication (ITD) and tyrosine kinase domain (TKD) mutant FLT3 AML. The objective of this global rand phase III trial was to determine if the addition of M to ind and consol therapy followed by one year of maint would improve overall survival (OS) compared to standard chemotherapy in younger adults with activating FLT3 muts.
Pts were rand for the duration of therapy to M or P stratified by FLT3 mut subtype (TKD v ITD high allelic mut fraction (>0.7) vs low mut fraction (0.05-0.7). Ind therapy consisted of D 60 mg/m2 IV d1-3 and C 200 mg/m2 d1-7 CIV plus M or P (50 mg po bid, d 8-22). Re-treatment with a second blinded course was allowed if residual AML was noted on a d 21 marrow exam. Pts achieving complete remission (CR) received 4 cycles of C 3g/m2 over 3h q 12h on days 1, 3, and 5 plus M or P (50 mg po bid, d 8-22) followed by a year of maint therapy with M or P (50 mg po bid). Transplantation (SCT) was allowed
717 pts (341 FLT3 ITD-Low, 214 FLT3 ITD-High; 162 FLT3 TKD) were rand to either M (n=360) or P (n=357). There were no significant differences between the arms in age (median, 48y), race, FLT3 subtype, or baseline CBC except for gender (M, 48.2% male; P, 40.6% male; p=.04). All pts are off active treatment, with a median follow-up of 57 months for surviving pts. 
No statistically significant differences were observed in the overall rate of grade 3 or higher hematologic or non-hematologic adverse events (AEs) between M and P (regardless of attribution). A total of 37 grade 5 AEs were reported (M, 5.3%; P, 5.0%; p=1.0). No differences in treatment-related grade 5 AEs were observed (M, 3.1%; P, 2.5%; p=0.82).

CR rate is 59% (M) and 54% (P) (p=0.18).
The HRs comparing M to P for OS is 0.77 (one-sided p = 0.007; Figure 1), and for EFS is 0.80 (one-sided p = 0.004; Figure 2).
402/717 (57%) pts received  an allogeneic SCT (M, 58%; P, 54%) at any time; 177/717 (25%) in CR1 (M, 27%; P, 22%).   Median time to allogeneic SCT was similar on each arm (M, 5.0 months; P, 4.6; p=0.23). Secondary analyses for OS and EFS censoring at the time of SCT provided similar results (Table). The benefit of M was consistent across all FLT3 subgroups for both EFS and OS (Figure 3).
This is for the first time in the last 30 years that an addition of a new drug would make a difference in the outcome in patients with AML.



Chronic lymphocytic leukemia  

• Most common leukaemia in Western populations 
• Primarily affects older individuals (median age: 72 yrs) 
• Current treatment options 

– Fludarabine-based chemotherapy (FCR, FR) for young fit 
patients 

– Benadmustine +/- Rituximab 
– Chlorambucil commonly used in elderly patients 
– Chlorambucil + Immunotherapy (Rituximab, 

obinutuzumab, ofatumuzmab) 
• The challenges 

– Co-morbidities and poor performance status 
– Reduced tolerance to cytotoxic chemotherapy 
– Significant risk of myelosuppression and secondary 

malignancies from cytotoxic chemotherapy 
• Current therapy is ineffective for high risk CLL 

Presenter
Presentation Notes
Ibrutinib (ibr) is a first-in-class, oral, covalent inhibitor of Bruton’s tyrosine kinase FDA-approved for pts with CLL who received ≥1 prior therapy and for del17p CLL (including first-line). Ibr showed high activity in treatment-naïve pts age ≥65 years, with an overall response rate (ORR) of 84% (complete response [CR] in 23%) and 30-month progression-free survival (PFS) of 96% (Byrd et al. Blood 2015). We conducted a randomized, open-label phase 3 trial to evaluate efficacy and safety of single-agent ibr vs clb in treatment-naïve older pts with CLL/SLL.




Novel Agents For CLL 
• Next generation monoclonal antibodies 

– Ofatumumab (+ Chlorambucil) 
– Obinotuzumab (+Chlorambucil) 

• B-cell sigalling pathways inhibitors 
– Ibrutinib 
– Idelalisib 

• BCL2 inhibitor 
– Venetoclax (ABT-199) 

• Others…. 



BCR Signalling Pathways 

Ibrutinib 
• First-in-class oral 

BTK inhibitor 
• Approved for 

rrCLL & 1st line 
therapy for 17pDel 
CLL in 2014 

Idelalisib 
• First-in-class oral 

PI3kδ inhibitor 
• Approved for 

rrCLL (+ Rituxamb)  
& 1st  line  therapy 
for 17pDel CLL in 
2014 

Presenter
Presentation Notes
Normal B-cell activation and proliferation is dependent on B-cell receptor (BCR) signaling. This signaling is also important for initiation and progression of B-cell lymphoproliferative disorders. Bruton's Tyrosine Kinase (BTK) is a member of the Tec family of kinases, downstream of the B-cell receptor and is predominantly expressed in B-cells. It is a mediator of B-cell receptor signaling in normal and transformed B-cells. Following binding of antigen to the B-Cell Receptor, kinases such as Syk (Spleen Tyrosine Kinase), Lyn (member of the Src family of protein tyrosine kinases) and BTK (Bruton's Tyrosine Kinase) are activated, with subsequent propagation through PI3K/Akt, MAPK, and NF-κB pathways. 
Ibrutinib (ibr) is a first-in-class, oral, covalent inhibitor of Bruton’s tyrosine kinase FDA-approved for pts with CLL who received ≥1 prior therapy and for del17p CLL (including first-line). Ibr showed high activity in treatment-naïve pts age ≥65 years, with an overall response rate (ORR) of 84% (complete response [CR] in 23%) and 30-month progression-free survival (PFS) of 96% (Byrd et al. Blood 2015). 
Idelalisib (IDELA) is a 1st-in-class targeted PI3k delta inhibitor approved in combination with rituximab for the treatment of patients (pts) with relapsed CLL and as first-line treatment where 17p deletion or TP53 mutation exists in pts unsuitable for chemo-immunotherapy. 



Phase 1b/II multicenter trial 
• N= 85 rrCLL 
• Ibrutinib 420mg PO or 

840mg PO 
• ORR 71% 
• PFS 75% and OS 83% at 

26 m 
• 17pDel, 11qDel, 

unmutated IgVH had no 
impact on response 

• AEs: diarrhea 46%, URTI 
33%, fatigue 28%, cough 
31%, arthralgia 27% 

• G3/4 AEs: pneumonia 
10%, bacteremia 5%, 
cellulitis 5%, sinusitis 5%, 
AF 4% 

Byrd JC, et al. NEJM 2013; 369:32 



RESONATE Study: Phase III Randomized multicenter Trial of 
Ibrutinib in rrCLL/Small Lymphocytic Lymphoma 

• N= 391 rr CLL/SLL, median age= 67 yrs (30-86 yrs) 
• Randomized: Ibrutinib PO vs Ofatumumab IV  

Byrd JC, et al, NEJM 2014 

Ibrutinib Ofatumumab (Median FU 9.4m) 

ORR 42.6% 4.1% P<0.001 

Median PFS NR 8.1m P<0.001 

OS at 12m 90% 81% P=0.005 

Presenter
Presentation Notes
In this analysis, treatment with ibrutinib lowered the risk of progression by 75% in patients with CLL who harbored a 17p deletion and by 78% in the full population of the study when compared with ofatumumab. 
Among patients with a chromosome 17p13.1 deletion, the median duration of progression-free survival was not reached in the ibrutinib group, as compared with a median of 5.8 months in the ofatumumab group (hazard ratio for progression or death, 0.25; 95% CI, 0.14 to 0.45). 
At 6 months, 83% of the patients with this deletion in the ibrutinib group, as compared with 49% of those with this deletion in the ofatumumab group, were alive with no disease progression. 
At 12 months, the OS rate was 90% for patients treated with ibrutinib compared with 81% in the ofatumumab group. The median OS was not reached for patients treated with ibrutinib (HR = 0.43; 95% CI, 0.24-0.79; P = .005). 
Ibrutinib, as compared with ofatumumab, significantly prolonged the rate of overall survival (hazard ratio for death in the ibrutinib group, 0.43; 95% CI, 0.24 to 0.79; P = 0.005), with the risk of death reduced by 57% (Fig. 1B). 
At 12 months, the overall survival rate was 90% in the ibrutinib group and 81% in the ofatumumab group



RESONATE-2 Study: Randomized Phase 3 Study of Ibrutinib Vs Chlorambucil in 
Older Patients with (>65 Yr) with Treatment-naive CLL/SLL (ASH 2015, Abs#495) 

• Phase III, multi-center, opened labelled, randomized trial 
• N= 269 pts enrolled, median age 73 yrs (70% ≥70 years) 

– 45% had advanced Rai stage,  
– 20% had del11q,  
– 69% had comorbidities (CIRS score >6, ↓ CrCl, ECOG status of 2)  

• 1’ endpoint: PFS 
• 2’’: OS, ORR, EFS, rate of hematologic improvement, and safety.  

Tedeschi T. et al. ASH 2015 Abs#495 



RESONATE-2: Ibrutinib is Safe and More Effective than Chlorambucil 
in Older Patients with CLL/SLL (ASH 2015, Abs#495) 

• 84% reduction of risk of progression or death by ibrutinib (p=0.001) 
• Common AEs(>20%) in Ibrutinib: diarrhoea, fatigue, cough, nausea . 
• Major hemorrhage in 4% of patients  with ibrutinib 

Tedeschi T. et al. ASH 2015 Abs#495 

Ibr Chl (Median FU: 18.4m) 

ORR  86% 35% P<0.001 

PFS@ 18m  90% 52% P<0.001 

OS@ 24m  97.8% 85.3% P<0.001 

Progression free survival Overall survival 

Once daily oral  Ibrutinib 
proves superior to 

chlorambucil in for elderly 
CLL  



NEJM December 7, 2015 



Phase III Randomized Trial of Idelalisib in Relapsed/Refractory CLL 

• N= 220  unfit relapse/refractory CLL, median age 70 yrs,  
– >85% comorbidity score >6 , Impaired RFT 40%, Impaired BM 35%   
– 17p deletion or TP53 mutations  >40% 
– - >80% unmutated IgHV 
– Median prior therapies >3 

• Idelalisib 150mg Bid PO + rituximab Vs Placebo + rituximab. 
• Higher ORR in idelalisib group (81% vs 13%, p<0.001),  
• Better median PFS not reached vs 5.5m  

Furman RR, et al. N Engl J Med. 2014 Mar 13; 370(11):997-1007. 

p<0.001 

p<0.001 
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Patients in the placebo group who experienced disease progression could enroll in an extension study to receive idelalisib. 
Patients in the idelalisib group who had disease progression could receive a higher dose of idelalisib of 300 mg orally twice a day. 
The addition of idelalisib to rituximab in a population of frail, difficult-to-treat patients, including those with adverse genetic features, such as 17p deletion, TP53 mutations, or unmutated IGHV, was superior to rituximab monotherapy, which is commonly used in such patients




LBA-#5 Idelalisib Plus Bendamustine and Rituximab (BR) Is Superior to BR 
Alone in Patients with rrCLL: Results of a Phase 3 Randomized Double-Blind 

Placebo-Controlled Study 

• Phase III, randomized, placebo-controlled study for relapsed/refractory CLL 
• Aim: to evaluate the efficacy of IDELA added to BR   
• N= 416, median prior therapy 2 (r: 1-13), ~30% had 17pDel or TP53 mutation 
• Stratification :  17pDel and/or p53 mutation, IGHV mutated/unmutated, refractory  

vs relapsed. 
• 1; endpoint: PFS; 2’’ endpoint: OS 

Andrew D Zelenetz et al, ASH 2015, LBA#5 

Presenter
Presentation Notes
Idelalisib (IDELA) is a 1st-in-class targeted PI3k delta inhibitor approved in combination with rituximab for the treatment of patients (pts) with relapsed CLL and as first-line treatment where 17p deletion or TP53 mutation exists in pts unsuitable for chemo-immunotherapy. 
Patients were randomized to BR for 6 cycles Q 28 days (B = 70 mg/m2 D1, D2 of each cycle; R = 375 mg/m2 C1 and 500 mg/m2 C2-6) and IDELA 150 mg BID or placebo (administered continuously). Treatment with IDELA or placebo was administered until IRC-confirmed disease progression (PD), death, intolerable toxicity, or withdrawal of consent. Stratification was based on presence/absence of del(17p) and/or p53 mutation (mut), immunoglobulin heavy chain variable region (IGHV) mutated/unmutated (analysis performed by a central lab) and disease status refractory (CLL progression <6 months from completion of prior therapy) vs relapsed (CLL progression ≥ 6 months from completion of prior therapy).



LBA-#5 Idelalisib Plus Bendamustine and Rituximab (BR) Is Superior to BR 
Alone in Patients with rrCLL: Results of a Phase 3 Randomized Double-Blind 

Placebo-Controlled Study 

• Median PFS , IDELA + BR vs BR + placebo: 23 vs 11m (HR 0.33; p<0.0001) 
• Median OS , IDELA + BR vs BR + placebo: Not reached for both arms (HR = 0.55; 

p= 0.008) 
• Consistent PFS benefit observed across all subgroups (including high risk CLL) 
• Most common G>3 AEs (IDELA + BR vs BR + Placebo): neutropenia (60% vs 46%), 

febrile neutropenia (20% vs 6%),  anemia (12% vs 12%), diarrhea (7% vs 2%), 
pneumonia (1.4% vs 0%),  

 
Andrew D Zelenetz et al, ASH 2015, LBA#5 
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Presentation Notes
Median PFS (mo) of IDELA + BR vs BR + placebo: 23 vs 11 (hazard ratio 0.33; p-value 2.8 x 10-14; 95% CI 0.24, 0.45) (Fig 1), corresponding HRs in pts with high-risk features (Fig 2); 
mOS (mo): IDELA + BR vs BR + placebo not reached for either arm (HR = 0.55; p-value 0.008; 95% CI 0.36, 0.86). 
The most common all-grade AEs with IDELA + BR were neutropenia and pyrexia (63.3% vs 41.5%), and with BR + placebo were neutropenia and nausea (53.6% vs 34.4%). 
The most common grades ≥3 AEs respectively were neutropenia (59.9%) and febrile neutropenia (20.3%); neutropenia (45.9%) and anemia (12%). Grade ≥3 diarrhea with IDELA + BR was 7.2% and BR + placebo was 1.9%. Incidence of SAE pneumonitis was 1.4% vs 0%. 
Transaminase abnormalities were observed more frequently in the IDELA + BR vs BR + placebo arm: all grades ALT 59.9%/30.6%, AST 52.2%/27.8%, Grade ≥3 ALT 21.3%/2.9%, AST 15.5%/3.3%.



BCL-2 Protein Renders CLL Cells Resistant to Apoptosis 

• CLL patients with 17pDel are associated with very poor prognosis.  
• Venetoclax (APT-199) is an orally available, selective BCL-2 inhibitor 

that induces apoptosis in CLL cells independent of p53.  
• Phase 1 study of VEN showed high response rates 79% (CR 20%)in 

rrCLL, including del(17p) CLL (Roberts A et al, NEJM 2015).  

Stephan Stilgenbauer et al, ASH2015 LBA#6 

Presenter
Presentation Notes
Constitutively elevated expression of the antiapoptotic protein BCL2 renders CLL cells resistant to apoptosis, resulting in the accumulation of long-lived, clonal lymphocytes that characterize the disease
BH3-mimetic drugs are a new class of anticancer agents that mimic the activity of the physiologic antagonists of BCL2 and related proteins to trigger apoptosis.
The first potent BH3-mimetic inhibitor of BCL2 that was evaluated in clinical trials, navitoclax,16 proved to be active against relapsed CLL, with partial responses observed in approximately 35% of the patients. Dose-limiting thrombocytopenia from concomitant on-target inhibition of BCL-xL, a related antiapoptotic protein critical for platelet survival,19 limited the ability to escalate the dose of navitoclax and precluded full clinical exploration of the potential of BCL2 antagonism.
Venetoclax (ABT-199/GDC-0199) is a highly selective inhibitor of BCL2 that is more potent than navitoclax but is less active against BCL-xL by a factor of more than 200.
Venetoclax induced apoptosis in vitro against primary CLL cells and displayed efficacy in vivo in xenograft models of human lymphoid tumors that overexpressed BCL2, with minimal effects on platelets.20



Venetoclax (ABT-199/GDC-0199) Monotherapy in Ultra-High Risk 
Relapsed/Refractory CLL with 17p Deletion:  

Results of the Pivotal International Phase 2 Study (ASH 2015 LBA#6) 

• Pivotal phase 2, single-arm, multicenter study evaluated VEN 
monotherapy in pts with R/R del(17p) CLL. 

• N= 107, median age 67 (r: 37–85), median prior therapy 2 (r: 1-10), 
bulky disease (42%) 

• Venetoclax once daily until PD with weekly stepwise ramp-up 
dosing  from initial dose of 20mg to a final of 400mg over 5 weeks 
for prevention of TLS 
 
 
 
 
 

• 1’ endpoints: ORR;  
• 2’’ endpoints: CR, DOR, PFS, OS, SCT and safety 

 

Stephan Stilgenbauer et al, ASH2015 LBA#6 

Presenter
Presentation Notes
Median number of prior regimens was 2 (1–10); 78 pts (72.9%) had received prior fludarabine (F), 34 (37.4%) were F-refractory, 54 (50.5%) received prior bendamustine (B), and 27 (50%) were B-refractory. 45 pts (42.1%) were high-risk for TLS based on lymph nodes ≥10 cm (or nodes ≥5 cm with ALC ≥25x109/L).  All pts but one had del(17p); 60 of 83 pts with available data (72.3%) had mutated TP53 (investigator reported). As of the data cut-off (April 30, 2015), the median time on study was 12.1 (0.03–21.5) months. 



Venetoclax (ABT-199/GDC-0199) Monotherapy Induces Deep Remissions, 
Including Complete Remission and Undetectable MRD, in Ultra-High Risk 

Relapsed/Refractory CLL with 17p Deletion (ASH 2015 LBA#6) 

• ORR 79.4%: CR/CRi 7.5% (MRD-ve >20% of responders); DOR: NR 
• Median PFS, OS: NR 
• 76% had G3/4 toxicities: neutropenia (40%), anemia (18%), 

thrombocytopenia (15%), infection (20%) 
• Venetoclax is a promizing agent for hard-to-treat CLL  
 

 
Stephan Stilgenbauer et al, ASH2015 LBA#6 
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Presentation Notes
ORR was 79.4% (95% CI: 70.5%–86.6%). Deep responses included 7.5% CR/CRi and 2.8% nPR, by IRC (Table). Among pts who achieved PR (69.2%, excluding nPR) or non-responders (20.6%) by IRC, 17 pts (15.9%) had no morphological evidence of CLL in the BM. Investigator-assessed ORR is also reported in the Table. 45 pts had an MRD assessment. Notably 18 pts (17% of whole cohort, 21% of responders) had no detectable MRD in the PB; 10 of these were also tested in BM, 6 were MRD-negative.

Median time-to-first response was 0.8 months (0.1–8.1); median time to CR/CRi was 8.2 months (3.0–16.3) by IRC. Overall median DoR, PFS, and OS were not reached. The actuarial 12-month PFS and OS rates were 72.0% and 86.7%, respectively (actuarial 12-month DoR rates in Table).  

37 pts discontinued treatment: 22 due to PD (9 Richter's transformation), 9 due to AE, 2 withdrew consent, and 1 with non-compliance; 3 pts proceeded to allo-SCT (2 PR, 1 CR by IRC at time of transplant). 11 deaths occurred (≤30 days from last dose of VEN): 7 due to PD, 4 due to AE (stroke, liver derangement, septic shock, and cardio-respiratory insufficiency). 7 additional deaths occurred beyond 30 days from VEN discontinuation (39-328 days) due to PD.
Treatment-emergent AEs (all grades) in ≥20% pts were neutropenia (43%), diarrhea (29%), nausea (29%), anemia (27%), and fatigue (22%). 
Grade 3/4 AEs in ≥10% pts were neutropenia (40%; 25 pts had grade 4), anemia (18%), and thrombocytopenia (15%). 22.4% of pts had neutropenia (any grade) at study entry.  Infection ≥ grade 3 occurred in 20% of pts; most common was pneumonia (5%).  Laboratory TLS was reported in 5 pts; none had clinical consequences, and all were manageable with electrolyte management and 1-day dose interruption (2 pts).



The Wall Street Journal 



Multiple Myeloma 
• A clonal disorder of plasma cells in the bone marrow 

– Increase in monoclonal immunoglobulin in blood and/or urine 
– Organ damage with lytic bone lesions, renal failure, 

anaemia/cytopenia and hypercalcaemia 
• Current standard of care: 

– Transplant eligible: Induction chemo + ASCT + 
consolidation/maintenance 

– Transplant ineligible: Induction chemo + maintenance 
• Thalidomide, lenalidomide, bortezomib, Dexamasthasone 

are used in both transplant eligible and ineligible patients 
during induction and maintenance phases 

• Significant improvement in outcome by induction 
chemotherapy, followed by ASCT +/- maintenance 

• Remains incurable because of relapse and resistance 
disease 
 
 



What is the Best Induction Approach?  
Two Drugs or 3 Drugs? 

• Two-drug regimens 
– Thalidomide-Dex (TD)  
– Lenalidomide-Dex (RD)  
– Bortezomib-Dex (VD) 

• Three-drug regimens 
– Bortezomib-Thalidomide-Dex (VTD) 
– Bortezomib-Cyclophospmide-Dex (VCD) 
– Bortezomib-Lenalidomide-Dex (RVD) 

 

TD         RD              VD VTD    VCD         RVD  

Lonial S. e-Monography: Shifting Paradigms in Multiple Myeloma: Future Insights to Practice 2015, Managing Myeloma.com. 
http://www.managingmyeloma.com/ce-education/shifting-paradigms-e-monograph 



Abs#25: Bortezomib, Len-Dexa Vs. Len-Dexain Previously Untreated MM 
without an Intent for Immediate Autologous Stem Cell Transplant (ASCT): 

Results of the Randomized Phase III Trial SWOG S0777 

• Phase III randomized trial:  Len-Dex (Rd) vs Bortezomib, len-
dexa (VRd) in untreated MM not for immediate ASCT 

• 1’ endpoint: PFS 
• 2’’ endpoints: ORR, OS and safety  

Durie B, et al. ASH 2015 Abs#25 

Presenter
Presentation Notes
Although many clinicians are already using VRd as first line therapy for MM, this is the first randomized trial to compare directly these two regimens.



Abs#25: Bortezomib, Len-Dexa Vs. Len-Dexain Previously Untreated MM 
without an Intent for Immediate Autologous Stem Cell Transplant (ASCT): 

Results of the Randomized Phase III Trial SWOG S0777 

• ORR:  VRd 71.07%  vs Rd 63.79%  
• Median PFS: VRd 43m vs Rd 31m 
• Median OS: VRd  NR vs 63m Rd 
• More GI & G3 PN in VRd  
• This trial confirmed the benefit of 

triple therapy VRd over Rd as first 
line therapy for myeloma 

Durie B, et al. ASH 2015 Abs#25 

Progression Free Survival Overall Survival 

HR = 0.666; p= 0.0114 HR= 0.742; p= 0.0066 

Presenter
Presentation Notes
Results of the randomized phase III SWOGS0777 study have confirmed the benefit of triplet therapy with Bortezomib plus lenalidomide and Dex over Rd alone as first line therapy.
VRd should be the standard of care for newly diagnosed MM.




Relapsed/Refractory MM? 



New Drugs Recently Approved by FDA for MM 
Drugs Disease 

Feb 2015 Panobinostat   
(+ bortezomib & Dex) 

Relapsed multiple myeloma (MM) 
 >2 prior therapies 

July 2015 Carfilzomib 
(+ lenalidomide & Dex) 

Relapsed MM  
1-3 prior therapies 

Nov 2015 Ixazomib 
(+ lenalidomide & Dex) 

Relapsed MM,  
at least one prior therapy  

Nov 2015 Daratumuzab Relapsed MM, 
At least 3 prior therapies 

Nov 2015 Elotuzumab 
(+ lenalidomide & dex) 

Relapsed MM,  
1-3 prior therapies 

http://www.cancernetwork.com/articles/fda-drug-approvals-cancer-2015?GUID=DD9F470E-9F01-4DB1-
8738-74490C7C0080&XGUID=&rememberme=1&ts=09012016 



Treatment Options for Relapsed/Refractory MM 
• ASCT eligible  

– If no transplant before, consider high dose therapy with ASCT 
– If had transplant before with durable remission, repeat 

chemotherapy and consider 2nd ASCT 
• May re-challenge with initial therapy if late relapse 
• Alternatives therapies or novel agents: 

 
 
 
 

 

27 

Proteosome inhibitor Immunomodulatoy 
gents 

Monoclonal 
antibody 

HDAC Inhibitor 

Bortezomib 
 

Thalidomide 
Lenalidomide 

Carfilzomib 
 

Ixazomib 
 

Pomalidomide 
 

Daratumumab  
(anti-CD38 
Antibody) 

 
Elotuzumab 

(SLAMF7 antibody) 

Panobinostat 



The Proteasome Inhibitors in MM 

• PIs target proteasome, activate antiproliferative signals, disrupt 
cell cycle regulation, and switch on apoptotic pathways 

• Bortezomib, Carfilzomib, Ixazomib and Others…. 
Kubiczkova L, et al. JCMM 2014 



Phase III ASPIRE Trial of Carfilzomib, Lenalidomide, and 
Dexamethasone vs Lenalidomide/Dexamethasone in rrMM 

Stewart AK, et al. N Engl J Med. 2015;372:142-152. 

• Adding Carfilzomib to Len-
dex extended PFS by 8.7m 

with favorable toxicity 
profile 

• Another proof of benefit of 
3-drug approach   

Carfilz-LD 
(N= 396) 

LD 
(N=396) 

≥CR 32% 9% p<0.001 

≥VGPR 70% 40% P<0.001 

Med PFS  26.3m 17.6m P=0.0001 

Med OS  NE NE P= 0.04 

Presenter
Presentation Notes
The phase III ASPIRE trial—recently reported by Stewart and demonstrated the benefit of adding the second-generation proteasome inhibitor carfilzomib (Kyprolis) to a standard two-drug salvage regimen of lenalidomide (Revlimid) and dexamethasone. A number of lessons that may help us plan our way forward can be drawn from this very important clinical trial.
First, the trial showed that the addition of carfilzomib resulted in significant improvement in progression-free survival, overall response rate, and depth of response, as well as in patient-reported quality-of-life metrics. Strikingly, the improvement in progression-free survival was 9 months, and the aggregate progression-free survival of 27 months represents the longest progression-free survival reported to date in a phase III clinical trial in this setting—a major achievement.
 Second, we learned that a carfilzomib-based combination could be safely used in the relapsed setting for a large number of patients. There were lingering questions following a phase II study of carfilzomib in the relapsed and refractory myeloma setting about potential cardiac issues associated with the agent. The adverse-event profile presented from ASPIRE indicated no significant difference in cardiac-related adverse events between the carfilzomib and control arms, providing reassurance in this regard. The carfilzomib group had an increased incidence of dyspnea, but in most cases, this did not result in dose modification or discontinuation.




The Phase 3 Tourmaline-MM1 Study: Ixazomib, an Investigational Oral Proteasome 
Inhibitor, in Combination with Lenalidomide and Dexamethasone, Significantly 

Extends PFS for Patients with rrMM (ASH 2015 Abs#727) 

• Phase 3 multi-center, randomized, double-blind trial:  Ixazomib-Rd vs 
Placebo-Rd in pts with rrMM 

• N= 722, prior therapies 1-3 
 Philippe Moreau, et al ASH 2015 Abs#727 

Presenter
Presentation Notes
Ixazomib is the first orally administered PI studied in the clinic. The feasibility of combining ixazomib weekly and lenalidomide-dexamethasone (Rd) in the first all-oral PI- and immunomodulatory drug-containing triplet regimen was evaluated in a phase 1/2 trial of 65 pts with newly diagnosed MM. Results indicated a 90% ORR (62% ≥VGPR) using ixazomib 4 mg (recommended phase 2/3 dose), with a manageable safety profile, including 14% gr ≥3 skin/subcutaneous tissue disorders and limited (4% gr 3) peripheral neuropathy (PN) (Kumar et al, Lancet Oncol2014). These data provided the rationale for phase 3 investigation of IRd vs placebo-Rd in pts with RRMM in this randomized, double-blind, placebo-controlled, international, multicenter study.



The Phase 3 Tourmaline-MM1 Study: Ixazomib, an Investigational Oral Proteasome 
Inhibitor, in Combination with Lenalidomide and Dexamethasone, Significantly 

Extends PFS for Patients with rrMM (ASH 2015 Abs#727) 

• Addition of Once weekly Ixazomib to Rd improved PFS significantly by 35% 
• Benefit with IRd observed in patients with high-risk features, including del(17) 
• G>3 GAEs(IRd vs Rd): neutropenia (19% vs 16%), anemia (9% vs 13%), 

thrombocytopenia (13% vs 5%), and pneumonia (6% vs 8%), diarrhea (6% vs 2%), 
nausea (2% vs 3%), vomiting (1% vs <1%), PN (2% vs 2%) 

• FDA approval for Ixazomib in combination with Len-Dex in rrMM 
• This oral triple regimens may be a new standard of care for rrMM 

Philippe Moreau, et al ASH 2015 Abs#727 

I-Rd P-Rd 

ORR 78.3% 71.5% P=0.035 

CR 11.4% 6.6% P=0.019 

VGPR 48.1% 39.0% P=0.014 

Med DOR 20.5m 15m 

Med PFS 26.6m 14.7m HR 0.742;  
p=0.012 

Progression free survival 

Month 
Median FU: ~15m 

Presenter
Presentation Notes
Philippe Moreau , M.D., from the University of Nantes , France, presented the results of the Phase III Tourmalline MM1 Study in last ASH 2015.
Ixazomib is the first orally administered PI studied in the clinic. The feasibility of combining ixazomib weekly and lenalidomide-dexamethasone (Rd) in the first all-oral PI- and immunomodulatory drug-containing triplet regimen was evaluated in a phase 1/2 trial of 65 pts with newly diagnosed MM. Results indicated a 90% ORR (62% ≥VGPR) using ixazomib 4 mg (recommended phase 2/3 dose), with a manageable safety profile, including 14% gr ≥3 skin/subcutaneous tissue disorders and limited (4% gr 3) peripheral neuropathy (PN) (Kumar et al, Lancet Oncol2014). These data provided the rationale for phase 3 investigation of IRd vs placebo-Rd in pts with RRMM in this randomized, double-blind, placebo-controlled, international, multicenter study.



Two New Monoclonal Antibodies for 
relapsed/refractory MM 

Elotuzumab (anti-SLAMF7 Ab) 
• First-in-class humanized IgG1 

immunostimulatory antibody 
• Targets against SLAMF7 

expression on myeloma cells 
and NK cells 

• Exert dual mechanism via 
direct killing and ADCC 

• Elotuzumab + Len-dex reduced 
risk of progressin by 30% in 
rrMM 

• FDA approved in combination 
with len-dex for rrMM who 
had 1-3 prior therapies in 2015 
 

Daratumumab (Anti-CD38 Ab) 
• Human Anti-CD38 IgG1 

antibody 
• Induce ADCC and CDC 
• FDA approved for rrMM 

who had at least 3 prior 
therapies of both  
proteasome inhibitor and 
immunomodulatory agents 
in 2015 
 



33 Lonial S, et al. N Engl J Med. 2015 Jun 2. [Epub ahead of print] 

• Elotuzumab is safet and effective 
• 30% reduction of risk of progress or death with Elotuzumab 

• Benefit of elotuzumab was observed across prespecified subgroups:  age >65 
yrs,  prior  exposure to IMD/bortezomib,  high-risk cytogenetic , del(17p)  

Elotuzumab +LD 

LD 

41% 

68% 

N=   646 rrMM, 1-3 prior tx           
                Elo-LD          LD 
ORR       79%   vs     66%       p=0.002 

Presenter
Presentation Notes
Through direct activation and engagement of the innate immune system to selectively kill myeloma cells, Elotuzumab provides clinically meaningful and statistically significant improvements in treatment outcomes.
Early separation of the PFS curve and 30% reduction of risk of death
The benefit was observed across most prespecified subgroups, including patients with resistance to the most recent line of therapy and those who had previous exposure to immunomodulatory drugs or bortezomib, were 65 years of age or older, had received a diagnosis of multiple myeloma at least 3.5 years before study entry, or had a high-risk cytogenetic profile, particularly the presence of the del(17p) variant. The benefit with respect to progression-free survival was further confirmed by means of multiple sensitivity analyses.



Lonial S et al, et al Lancet 2016 

Progression free survival Overall survival 

N= 106 rMM at least 3 
prior therapies 
• ORR: 29.2%;  
• Median DOR 37.4m 
• Median PFS 3.7m 
• Median OS: 17.5m 
• OS at 12m: 67% 

Despite resistance to prior PI (botezomaib, carfilzomib) and IMD (lenalidomide, 
thalidomide, pomalidomide), single agent IV Daratumumab demonstrated 
encouraging efficacy and safety profile in heavily pretreated MM patientts  



CAR-T Cell Therapy: 
The Chimeric Antigen Receptor T-Cell Therapy 

 



CAR T-Cell Race: License To Kill 

Presenter
Presentation Notes
The recent success of chimeric antigen receptor (CAR) T-cell therapy highlights the remarkable ability of our human immune system to fight against cancer.
Genetically modified autologous T cells expressing an antiCD19 CAR has shown great promise in a number of different clinical trials.
Unprecedented remission rate of 67%-90% have been observed in adult and children with relapsed and refractory acute lymphoblastic leukaemia and other B-cell neoplasms. The remission has been sustained in many them without further therapy.

its investigational therapy, known as CTL019, is the first personalized cellular therapy for the treatment of cancer to receive the classification. The therapy is being studied initially for the treatment of relapsed and refractory adult and pediatric acute lymphoblastic leukemia.
In early-stage clinical trials involving 27 patients at the Hospital of the University of Pennsylvania and the Children’s Hospital of Philadelphia, 89 percent of patients who were not responding to conventional therapies went into complete remission after receiving CTL019.
The treatment involves removing patients’ T cells through a process similar to blood donation, genetically reprogramming the T cells, then infusing them back into patients’ bodies where they multiply and attack tumor cells.




Porter D, et al. NEJM 2011 

Presenter
Presentation Notes
In the summer of 2011, Carl June and his colleagues at the U of Pennsylvania reported the first successful use of 2nd generation, CD19-specific CARs in the treatment of a patient with relapsed CLL.
A single low dose of infusion of autologous CAR modified T-cells resulted in stable engraftment and 1,000 fold expansion in vivo. Most importantly, this infusion resulted in CR with manageble side effects.l
This study have sparked interest in development of CAR therapy in a variety of hematologic malignancies and in some solid tumors. - See more at: http://www.onclive.com/conference-coverage/ash-2013/Engineered-T-Cells-Achieve-Dramatic-Results-in-Resistant-CLL#sthash.IPQ7BY3s.dpuf



The CAR T-cell Therapy 

Jacobson CA & Ritz J. Blood 2011 

• Add a receptor that targets CD19 
• Add a vector machine that triggers T-cell proliferation to kill leukaemic cells 

Presenter
Presentation Notes
The CAR Therapy is quite similar to autologus stem cell transplant. The novel approach to therapy involves extracting T cells from the patient, subjecting the cells to chimeric antigen receptor (CAR) cell engineering, and then infusing the engineered T cells back into the patient.
The engineering, which takes about 10 days, changes the T cell in 2 ways. First, it adds a receptor that targets the CD19 antigen that is found on most leukemic cells; when the cells are inserted back into the patient’s body, they home in on this antigen, latch on and destroy the leukemic cell. Second, the process inserts a viral vector mechanism into the cells which – once the cells have latched on to the leukemia – triggers these T cells to expand and proliferate, so that they seek out and destroy all the remaining leukemic cells.




The New Cars Have Additional Stimulatory Domains 

Maude S, et al. Blood 2015 
Lee DW, et al. Clin Can Res 2012 

Tumor 
Cell 



• N= 14,  rrCLL 
– Median age  67 years (range, 51–78 years),  
– Median # of prior therapies  4 (range, 1–10).  
– 6 had p53 mutation, all had active disease  

• 2nd generation CAR with CD3ζ/4-1BB signaling domain 
• Cell dose: median 1.4 × 10^8 (R: 0.14–5.9 × 10^8) CTL019 cells IV Days 

0, 1, and 2.  
• No infusional toxicities > Grade 2 but 6 had fever within 24 hr post 

infusion and were not given additional CTL019.  
• All had some degree of CRS and substained B-cell aplasia 
• Median FU 9.4 months: ORR 57%: CR 21%; PR 36% 

– 2 PR patients progressed 4 months after CTL019 infusion,  
– No relapses among the CR patients.  

Porter DL, et al, ASH Annual Meeting 2013 Abs#4162  

Presenter
Presentation Notes
Following the first major report of CD19-CAR T in CLL, U of Penn updated their results in rrCLL at the ASH Annual Meeting in 2013. In this cohort, patients were elderly patients with rrCLL, median age was 67 years (range, 51–78 years) and had 4 or more prior tx (range, 1–10). Six patients had p53 mutation and all had active disease at the time of CTL019 infusion after lymphodepleting chemotherapy. A median of 1.4 × 108 (range, 0.14–5.9 × 108) CTL019 cells were infused over days 0, 1, and 2. No infusional toxicities higher than grade 2 were observed, although six patients developed fever within the first 24 hours after infusion and were not given additional CTL019. Median follow-up was 9.4 months. The overall response rate (ORR) was 57% (21% complete responses [CRs], 36% partial responses [PRs]). Two of the PR patients progressed 4 months after CTL019 infusion, but there were no relapses among the CR patients. There did not appear to be any obvious association between cell dose and responses. All responding patients did have some degree of reversible cytokine release syndrome (CRS) corresponding to peak T-cell expansion and elevation of various cytokine levels, including interleukin 6 (IL-6) and interferon gamma. Manifestations of CRS were fever, nausea, anorexia, myalgias, hypotension, and hypoxia. Five patients required intervention, with one patient receiving corticosteroids alone, one receiving the anti–IL-6-receptor antagonist tocilizumab alone, and three receiving both corticosteroids and tocilizumab. These interventions did not appear to interfere with the persistence of CTL019 cells on subsequent serial evaluations. All patients have sustained B-cell aplasia but no unusual infectious complications. - See more at: http://www.cancernetwork.com/oncology-journal/novel-biologic-agents-non-hodgkin-lymphoma-and-chronic-lymphocytic-leukemia-part2?GUID=DD9F470E-9F01-4DB1-8738-74490C7C0080&XGUID=&rememberme=1&ts=07052015#sthash.EO4qvg0o.dpuf



#67: T Cells Engineered With a Chimeric Antigen Receptor Targeting CD19 Produce 
Significant In Vivo Proliferation, Complete Responses and Long-Term Persistence 

Without Gvhd In Children and Adults With Relapsed, Refractory ALL 

• 20 Relapsed/refractory ALL: 16 kids, 4 adults 
• Target: CD19; Signalling endodomains: 4-1BB, CD3zeta 
• Vector: Lenti;  
• Target cell dose: 

– Kids:  107 to 108 cells/kg, transduction efficiency (TE)= 11-45%  
– Adults:: 5x109 total cells split over three days, TE= 6-31%. 

• Prep: Lymphodepleting chemo in most but not all patients 
• 14/20 CR- 11 ongoing CR (median 2.6m) and 3 relapsed at 1m 
• Delay CRS with elevated IFN-g, IL6, IL2R in all responders and rapidly 

resolved with IL6-receptor antagonist, tocilizumab 
• No GVHD in patients with prior allo-SCT 
• Persistence of CARs-T-cells and B-aplasia.  
• 1 CR developed MDS and 1 developed a single leukaemic cutis 
Stephan Grupp,  Children's Hospital of Philadelphia , Abs#67. ASH Annual Meeting, 2013 



#69: Safe and Effective Re-Induction Of Complete Remissions In Adults 
With Relapsed B-ALL Using 19-28z CAR CD19-Targeted T Cell Therapy 

• N=13 adult refractory/relapsed ALL (Ph+ ALL=3) 
• Target: CD19; Signalling endodomains: CD28, CD3zeta 
• Vector: Retro 
• Cell dose: 3 x 106 19-28z CAR T cells/kg 
• Prep: LD chemo 
• Persistence  
• Rapid response within 7-14 days post T-cell infusion 
• 10/12 converted to MRD-ve, including patients 

with relapsed Ph+ ALL bridged to SCT 
• 6/13 experience CRS with hypotension, fever, hypoxia, 

altered mental state, and seizure. All recovered with 
steroid or Tocilizumab 
 

Devila M, MSKCC..Abs#69, ASH Annual Meeting 2013 



#168: Effective Treatment Of Chemotherapy-Refractory Diffuse Large B-Cell 
Lymphoma With Autologous T Cells Genetically-Engineered To Express An  

Anti-CD19 Chimeric Antigen Receptor 

Kochenderfer J, NCI, ASH Annual Meeting 2013 

• N= 14, refractory NHL (DLCL, PMBCL, CLL, SMZL) 
• Target: CD19;  
• Singalling endodomains: CD28 and CD3zeta 
• Vector: retro; rapid 10 days culture process 
• Autologous CAR engineered T-cells 
• Prep: LD chemo with CTX and fludarabine 
• 13 evaluable for response:  

– ORR: 12/135 CR, 7 PR, 1 stable disease 
– Refractory DLCL/PMBCL: ORR= 5/8 

• Nearly all had temporary but severe reactions 2’ to 
delay cytokine release and macrophages activation- 
high fever, hypotension, delirium, SOB, aphasia and 
neurotoxicity 



#168: Effective Treatment Of Chemotherapy-Refractory Diffuse Large B-Cell 
Lymphoma With Autologous T Cells Genetically-Engineered To Express An  

Anti-CD19 Chimeric Antigen Receptor 
Patient Age/Gender Malignancy No of prior 

therapies 
Total CTX 

Dose (mg/kg) 
CAR+ T cells 

Dose(X106/kg) 
Response 

(Duration, m) 
1 56/M SMZL 4 120 5 PR (20+) 

2 43/F PMBCL 4 60 5 CR (19+) 

3 61/M CLL 2 60 4 CR (16+) 

4 30/F PMBCL 3 120 2.5 NE 

5 63/M CLL 4 120 2.5 CR (10+) 

6 48/M CLL 1 60 2.5 CR (7+) 

7 42/M DLBCL 5 60 2.5 CR (4+) 

8 44/F PMBCL 10 60 2.5 PR (6+) 

9 38/M PMBCL 3 120 2.5 SD (1) 

10 57/F Low-grade NHL 4 60 1 PR (4+) 

11 58/F DLBCL from CLL 13 60 1 PR (2) 

12 60/F DLBCL 3 60 1 SD (1+) 

13 68/M CLL 4 60 1 PR (2+) 

14 43/M DLBCL 2 60 1 PR (1+) 

Kochenderfer J, NCI, ASH Annual Meeting 2013 



#68: Anti-CD19 Chimeric Antigen Receptor T Cells Produce Complete 
Response In Children With Relapsed Or Refractory Acute Lymphoblastic 

Leukemia Even After Allogeneic Hematopoietic Stem Cell Transplantation 

• Phase I trial, N= 8, Paed ALL (7 ALL, 1 NHL; 4 pre-HSCT, 4 
post-HSCT) 

• Target: CD19; bead stimulated 11d culture, fresh infusion 
• Vector: Retro 
• Signalling endodomains: CD28 and CD3zeta 
• Prep: LD chemo with CTX/Flu 
• High proliferation & persistence of CARs-T cells in blood and 

marrow, 55 days 
• CARs-T detected in CSF and pleural fluid. One patient with 

CNS disease was cleared without IT chemo. 
• CR 5/8 (63%) with 3 converted to MRD-ve 
• 2 had Grade 2 CRS, resolved with iv fluid.  
• No GvHD in patients with prior allo-SCT despite 

administrating donor-derived activated T-cells 

Lee D, NCI, Abs#68,ASH Annual Meeting 2013 

Presenter
Presentation Notes
Each research team used its own variation on CAR-T cell therapy. The NCI investigators collected peripheral blood mononuclear cells (PBMCs) from patients via apheresis and used a gamma retrovirus to introduce into effector cells a genetic sequence targeting the CD19 receptor on malignant cells. The NCI version also uses CD28 costimulatory signaling to boost cell-killing effects.
The patients are conditioned with fludarabine and cyclophosphamide, and the treated T-cells are reinfused into the patients 11 days after harvesting.




CAR T-cell Therapy in B-cell acute lymphocytic leukemia  
Phase I/II study of CTL019 therapy in children and adults with relapsed/refractory ALL 
• N= 30  

• Paediatric: 25, median age  11 yrs (range, 5–22 yrs),   
• Adult:  5, median age 47 yrs (range, 26–60 yrs).  

• CR 27/30 (90%)  (2 failed blinatumomab, 15 failed allogeneic HSCT) 
• Recurrence-free survival rate  67%, OS 78% 
• Toxicities: CRS, self limiting neurologic toxicities, B-cell aplasia 
• Prolonged persistence of CTL019 cells  

FDA approval for CTL019 as breakthrough designation for the treatment of 
relapsed/refractory pediatric and adult acute lymphocytic leukemia in July 2014.  

National Cancer Institute study of CARs T-cell therapy in patients with 
relapsed/refractory non-Hodgkin lymphoma/chronic lymphocytic leukemia 
• N= 30  
• ORR (CR + PR) in 22/27  
• 10 patients continued in CR from 1 to 37m after treatment 

Maude, S. L, et al. NEJM_2014 
Kochenderfer JN, et al JCO 2013, JCO 2015, Blood 2012 



Kochenderfer, J. N, et al JCO 2015 Feb 20;33(6):540-9  

CR 8/15 (4 CRs in refractory DLBCL), PR 4/15, Stable 1, DOR: 9-22m 

Presenter
Presentation Notes
Of 15 patients, eight achieved complete remissions (CRs), four achieved partial remissions, one had stable lymphoma, and two were not evaluable for response. CRs were obtained by four of seven evaluable patients with chemotherapy-refractory DLBCL; three of these four CRs are ongoing, with durations ranging from 9 to 22 months. Acute toxicities including fever, hypotension, delirium, and other neurologic toxicities occurred in some patients after infusion of anti-CD19 CAR T cells; these toxicities resolved within 3 weeks after cell infusion. One patient died suddenly as a result of an unknown cause 16 days after cell infusion. CAR T cells were detected in the blood of patients at peak levels, ranging from nine to 777 CAR-positive T cells/muL. 



#LBA-1: Remissions of MM during a First-in-Humans Clinical Trial of T Cells 
Expressing an Anti-B-Cell Maturation Antigen Chimeric Antigen Receptor 

• BCMA is a member of TNF protein expressed in normal and 
malignant plasma cells 

• Phase I study to examine anti-myeloma activity of CAR-BCMA T-
cells in patients with rrMM (N= 12, median prior therapy= 7) 

• Autologous T cells are genetically modified to express the CAR with 
a gamma-retroviral vector 

• Anti-BCMA chimeric antigen receptor (CAR-BCMA) that 
incorporates an anti-BCMA single-chain variable fragment, a CD28 
domain, and a CD3-zeta T-cell activation domain 

• Conditioning chemotherapy: CTX, Fludara 
• T-cell dose: 

– 0.3×106 CAR + T cells/kg (n=3) 
– 1×106 CAR + T cells/kg (n=3) 
– 3×106 CAR + T cells/kg (n=3) 
– 9×106 CAR + T cells/kg (n=2) 

James N. Kochenderfer, et al. ASH 2015 LBA#1 



ASH 2015 Late Breaking Abstract#1:  
Remissions of MM during a First-in-Humans Clinical Trial of T Cells 

Expressing an Anti-B-Cell Maturation Antigen Chimeric Antigen Receptor 

• T-cell containing CAR-BCMA gene detectable in all 10 evaluable patients 
• Serum IL-6 and other inflammatory cytokines highest in patients with CRS 
• Serum BCMA levels decreased after treatment in responding patients. 
• “This is the first CAR T-cell therapy that can completely 

eradicate large burdens of multiple myeloma” 
 
 
 

James N. Kochenderfer, et al. ASH 2015 LBA#1 

CAR-T Cell Dose (cells/kg) Response Toxicities 

• 0.3×10^6 (n=3) 
• 1×10^ 6 (n=3) 

• 1 PR (last for 2 wks) 
• 5 SD. 

• 3×10^6  (n=3) • 1 VGPR 
• 2 SD  

• Mild and included cytopenias, 
fever, and signs of cytokine release 
syndrome (CRS) 

• 9×10^6 (n=2) • 1 CR (no myeloma cells in 
BM 1m after infusion, no 
serum M-protein 2 m) 

• 1 Excellent response: 
negative BM and marked 
reduction of serum M-
protein 4 wks after infusion 

• Severe CRS with fever, tachycardia, 
dyspnea, acute kidney injury, 
coagulopathy, hypotension 
requiring vasopressor support, and 
muscle damage  

• Prolonged thrombocytopenia 
 

Presenter
Presentation Notes
Two patients have been treated at the highest dose level (9×106 CAR + T cells/kg). Notably, while the first patient on this dose level had MM involving 90 percent of total bone marrow cells prior to treatment, his MM was “rapidly eliminated” following CAR BCMA T-cell infusions, the authors noted, with bone marrow plasma cells decreasing 0 percent one month after infusion. The serum M-protein levels also decreased to undetectable levels two months after treatment. Fourteen weeks after treatment, the patient remains in stringent CR, according to Dr. Kochenderfer. “This is the first example of CAR T cells, or any kind of T-cell therapy, completely eradicating or decreasing measurable multiple myeloma,” he said. “For the first time, we have demonstrated that CAR T cells can eradicate large burdens of multiple myeloma.”
However, four hours after infusion, the patient showed signs of cytokine release syndrome, including fever, tachycardia, dyspnea, acute kidney injury, coagulopathy, hypotension requiring vasopressor support, and muscle damage.
The second patient in the highest dose level had 80 percent of his bone marrow composed of plasma cells prior to treatment; again, this patient experienced toxicities, including signs of cytokine release syndrome, fever, tachycardia, hypotension, delirium, hypoxia, and coagulopathy. This patient also experienced a drop in M-protein after treatment, from 3.6 g/dL to 0.8 g/dL four weeks after infusion, and bone marrow plasma cells were undetectable.
“The findings [of the current study] suggest that CAR-BCMA is a promising option for advanced multiple myeloma patients who have failed several previous therapies,” Dr. Kochenderfer said. Since the patient who had the best response to the CAR-BCMA therapy also experienced the most toxicities, further investigation into how to predict and avoid these toxicities is needed. However, he added, “toxicity was substantial, but reversible, and similar to that seen in previous CAR T-cell trials.”




Emily Whitehead,   
10 May 2013 

https://www.facebook.com/emilybrookewhitehead 
http://emilywhitehead.com/2014/05/two-years-cancer-free/ 

It Starts with Science And  
Ends With A New Way Forward 

Emily Whitehead,   
10 May 2014 

The best Mother's Day gift! 
Emily is three years cancer 

free today! 
May 2015 

Presenter
Presentation Notes
Her story made national headlines, and helped focus public attention on the potential for cancer immunotherapy to transform cancer treatment as well as the need to continue supporting lifesaving cancer research. - See more at: http://www.cancerresearch.org/news-publications/video-gallery/emily-whitehead-beats-cancer-with-immunotherapy#sthash.C0wkLHMt.dpuf
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