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The Lymphatic System 

•  Lymphocytes 
 
•  Lymphoid organs 

–  Bone marrow 
–  Thymus 
–  Lymph nodes 
–  Spleen 
 

•  Lymphocyte circulation 
 

Clinical Course and WHO Classification 

3 
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Indolent 
(low grade) 

Aggressive 
(intermediate grade) 

Very aggressive 
(high grade) 

•  Slowly progressive 
•  5-year OS ≤95% 

•  Rapid clinical course 
•  5-year OS ≤50% 

•  Grows rapidly 
•  Survival 0.5-2 years 

31% 

6% 

2% 

2% 

6% 

2% 

2% 

6% 
5% 

16% 

Grades I, II- Indolent 
Grade III- Agressive 

Aggressive	  Lymphomas	  

•  “Aggression”	  determined	  clinically	  
•  Goal	  is	  cure!	  

– Diffuse	  Large	  B-‐Cell	  Lymphoma	  
– Burki<	  Lymphoma	  
– Peripheral	  T-‐Cell	  Lymphomas*	  
– Hodgkin	  Lymphoma	  

•  Goal	  is	  disease	  control	  and	  survival!	  
– Mantle	  Cell	  Lymphoma	  
– Cutaneous	  T-‐Cell	  Lymphomas	  

How	  to	  talk	  like	  an	  Oncologist…	  
or	  

“It’s	  all	  Greek	  to	  me”	  

DefiniGons	  of	  “Response”	  

Par9al	  (PR):	  reducGon	  by	  at	  least	  50%	  in	  the	  
sum	  of	  products	  of	  cross-‐secGonal	  diameters	  
(and	  PET	  posiGve)	  

Complete	  (CR):	  resoluGon	  of	  nodes	  by	  CT	  and	  
PET	  negaGve	  

Overall	  Response	  rate	  (ORR)=	  PR	  +	  CR	  
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Tumor	  Response	  per	  InvesGgator	  

a Cycle 2 SPD reported for 1 patient 

Max SUV change from baseline 

ORR  (26/29) = 90% 
95% CI: 72.6, 97.8 

CR (18/29) = 62% 
95% CI: 42.3, 79.3 

Best Metabolic Response: 
Complete response (CR) Partial response (PR) Stable disease (SD) Progressive disease (PD) 

SPD change from baseline a 

DefiniGon	  of	  “Survival”	  
Progression-‐Free	  Survival	  (PFS)	  
	  Time	  from	  start	  of	  therapy	  to	  disease	  progression	  

Event-‐free	  Survival	  (EFS)	  
	  Time	  from	  start	  of	  therapy	  to	  an	  event:	  I.e.	  
serious	  toxicity	  or	  disease	  progression	  

Time	  to	  Next	  Treatment	  (DOR)	  
	  Time	  from	  response	  to	  disease	  progression	  

Overall	  Survival	  (OS)	  

PET	  and	  Survival	  in	  C5303	  
EFS	  by	  Interim	  and	  EOT	  PET	  

Interim  
Post Cycle 2 

EOT 
Post Cycle  6 
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p-value= 0.0339
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PET-negative
PET-positive

N= 121
N= 29

Events= 25
Events= 10

p-value= 0.0567

Schoder, H,  
Menton, France 2016 

PET neg = Deauville 1-3 
Conclusions	  

•  Response	  is	  easier	  to	  measure	  but	  offers	  the	  least	  
tangible	  benefit	  for	  paGents	  
– Serves	  as	  a	  comparator	  of	  effecGveness	  of	  treatments	  
but	  is	  not	  a	  guarantee	  for	  each	  individual	  paGent	  

•  Survival-‐based	  endpoints	  are	  harder	  to	  measure	  
but	  ulGmately	  more	  meaningful	  
– Serves	  a	  comparator	  of	  long-‐term	  benefit	  from	  
treatment	  and	  is	  more	  realisGc	  for	  paGents	  

Lymphoma Treatment Overview 

•  Chemotherapy 
•  Immunologic Therapy 
•  Biologic (Targeted) Agents 

Aggressive Lymphoma 
Treatment Paradigm 

“Induc9on	  Chemotherapy”	   Transplant	  	   Targeted	  RX	  	  

Immunotherapy	  
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DLBCL	  	  

•  DLBCL	  is	  the	  most	  common	  NHL	  in	  adults,	  
comprising	  ~40%	  of	  cases	  in	  US	  

•  Aggressive	  malignancy	  with	  over	  50%	  cure	  
rate	  with	  modern	  front-‐line	  therapy	  

•  Curable	  in	  the	  relapsed/refractory	  se_ng	  
with	  high	  dose	  chemotherapy/	  AutoHCT	  

Aggressive Lymphoma 
Treatment Paradigm 

“Induc9on	  Chemotherapy”	   Transplant	  	   Targeted	  RX	  	  

Immunotherapy	  

Phase III Randomized Study of R-CHOP 
vs. DA-EPOCH-R and Molecular Analysis 

of Untreated Large B-Cell Lymphoma: 
CALGB/Alliance 50303 

Wyndham H. Wilson, Sin-Ho Jung, Brandelyn N. Pitcher, Eric D.Hsi, 
Jonathan Friedberg, Bruce Cheson, Nancy L. Bartlett, Scott Smith, 

Nina Wagner-Johnston, Brad S. Kahl, Louis M. Staudt, Kristie A. 
Blum, Jeremy Abramson, Oliver W. Press, Richard I. Fisher, Kristy 
L. Richards, Heiko Schoder, Julie E. Chang, Andrew D. Zelenetz, 

John P. Leonard 
 

Abstract 469, American Society of Hematology, Dec 4, 2016 

50303	  Enrollment	  	  

•  AcGvated	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  05-‐02-‐2005	  
•  Closed	  to	  Enrollment	  	  	  	  	  05-‐08-‐2013 	  	  
•  Data	  cutoff	  for	  analysis	  	  11-‐11-‐2016	  

	   R-‐CHOP	  	   DA-‐EPOCH-‐R	  

Enrolled	  (N=524)	   262	   262	  

Withdrew	  before	  treatment	   4	   7	  

Ineligible	  /	  elig.	  pending	   9/16	   9/14	  

Efficacy	  Analysis	  (n=	  465)	  	   233	   232	  

50303	  Grade	  3-‐5	  ToxiciGes	  

Event	   R-‐CHOP	   DA-‐EPOCH-‐R	   P-‐value	  
Treatment	  related	  deaths*	   2%	   2%	   0.975	  

ALL	  Gr	  3-‐4	  	   76.3%	   96.5%	   <0.001	  

	  	  	  	  	  	  Hematologic	   73.1%	   97.7%	  	   <0.001	  

	  	  	  	  	  	  Non-‐Hematologic	   41.3%	   70.9%	   <0.001	  

ANC	   68%	   96%	   <0.001	  

Platelets	   11%	   65%	   <0.001	  

Febrile	  neutropenia	   17%	   35%	   <0.001	  

Infec9on	   11%	   14%	   0.169	  

MucosiGs	  	   2%	   6%	   0.011	  

Neuropathy	  -‐	  sensory	   2%	   14%	   <0.001	  

Neuropathy	  -‐	  motor	   1%	   8%	   <0.001	  

* Treatment related deaths (10 total, 5 in each arm) 
•  R-CHOP – CHF (1), CNS bleed (1), infection (1), F/N (1), 

unknown (1) 
•  DA-EPOCH R – infection (2), MI (1), unknown (2) 

50303	  Response	  

R-‐CHOP	   DA-‐EPOCH-‐R	   P-‐value	  

ORR	   89.3%	   88.8%	   0.983	  

	  	  	  	  CR/CRu	   62.3%	   61.1%	  

	  	  	  	  PR	   27%	   27.2%	  

	  	  	  	  SD	   2.6%	   3.5%	  

	  	  	  	  PD	   1.7%	   <1%	  

Missing	   6.4%	   6.9%	  
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50303	  Event	  Free	  Survival	  

Years from Study Entry 
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R-CHOP 
DA-EPOCH-R 

Arm	   N	   Events	   3	  Y	  (95%	  CI)	   5	  Y	  (95%	  CI)	  

R-‐CHOP	   233	   64	   0.81	  (0.75-‐0.85)	   0.69	  (0.62-‐0.75)	  	  

DA-‐EPOCH-‐R	   232	   70	   0.79	  (0.73-‐0.84)	  	   0.66	  (0.59-‐0.72)	  	  

Median follow-up 5.0 y 

HR=1.14 (0.82-1.61) 
p = 0.4386 

50303	  PET	  sub-‐study	  (n=171)	  
EFS	  by	  Interim	  and	  EOT	  PET	  

Interim  
Post Cycle 2 

EOT 
Post Cycle  6 
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p-value= 0.0567

•  Treatment arms combined for analysis 
•  3 yr EFS by Interim PET 81% (-) vs 69% (+), P= 0.034 
•  3 yr EFS by EOT PET     80% (-) vs 72% (+), P= 0.057 

Schoder, H,  
Menton, France 2016 

PET neg = Deauville 1-3 

Conclusions	  

•  No	  difference	  in	  3-‐yr	  EFS	  or	  3-‐yr	  OS	  

•  No	  clinical	  subgroup	  idenGfied	  based	  on	  age	  or	  IPI	  
that	  appears	  to	  benefit	  from	  DA-‐EPOCH-‐R	  
–  Inadequate	  numbers	  to	  comment	  on	  PMBCL	  (n=28)	  
–  Double	  expressor,	  double	  hit	  analysis	  pending	  	  
	  

•  DA-‐EPOCH-‐R	  associated	  with	  modest	  increase	  in	  
Gr-‐3-‐4	  toxiciGes	  (cytopenias,	  F/N,	  neuropathy)	  

	  

Double	  Protein	  Expression	  

!  25	  to	  30%	  of	  paGents	  
!  IHC	  cutoffs	  not	  
uniformly	  defined	  

!  Inferior	  PFS	  and	  OS	  
across	  studies	  

Sarkozy et al, Lancet Onc 2015; 
Johnson et al, JCO 2012 

c-Myc/Bcl-2 Taxonomy 

Burkitt 

HGBCL 
 

DHL 

DLBCL 

Double 
Expressors 

DLBCL-‐	  Cell	  of	  Origin	  	  

Alizadeh, Nature 2000; Wright, PNAS, 
2002; Rosenwald, NEJM 2002; Lenz, NEJM 
2008; Alizadeh/Lossos; NEJM 2009 
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Agents	  hypothesized	  to	  target	  ABC	  
-‐	  DLBCL	  

•  Lenalidomide	  (IRF4,	  CRBN)	  
•  Bortezomib	  (NF-‐kB	  Signaling)	  
•  IbruGnib,	  FostamaGnib,	  Enzastaurin	  (BCR	  
Signaling)	  

•  Venetoclax?	  (Bcl2)	  

Lenalidomide	  

•  Early	  data	  of	  single	  agent	  acGvity	  in	  
relapsed	  ABC-‐DLBCL	  

•  PII/III	  versus	  IC	  showed	  acGvity	  in	  both	  
subtypes	  at	  relapse.	  
– Non-‐GCB	  vs.	  GCB	  similar	  ORR	  but	  longer	  PFS	  
in	  the	  non-‐GCB	  group	  

– ABC	  vs.	  GCB	  trends	  in	  ORR,	  PFS,	  OS	  
•  R2-‐CHOP	  upfront	  phase	  2	  

– High	  ORR/CR	  (98%/80%)	  
– 60%	  PFS2	  

	  

Czuczman et al ASH 2014; 
Nowakowski, JCO 2014 

R2-‐CHOP	  

Nowakowski et al, JCO 2014 

Ibrutinib 

•  A Bruton’s Tyrosine Kinase (Btk) inhibitor that 
interferes with B-Cell receptor signaling. 

•  Activity against ABC-type DLBCL cell lines 1 
•  Phase I and II data in heavily pretreated patients 

with DLBCL showed 40% RR in ABC subtype (8% 
CR, 32% PR, N=25), only 5% in GCB. 2, 3  

•  Well tolerated with 13% ≥ gr 3 AEs. 2, 3  
–  Most common related gr 3: hyponatremia, fatigue, GI 
–  Heme: <8% gr3,4 neutropenia, anemia, or 

thrombocytopenia 

1: Davis et al, Nature 2010    2: Advani et al, JCO 2012   3: Wilson et al, ASH 2012 

 

Aggressive Lymphoma 
Treatment Paradigm 

“Induc9on	  Chemotherapy”	   Transplant	  	   Targeted	  RX	  	  

Immunotherapy	  

Alliance A051301 
 
A randomized phase III study of Ibrutinib during and 
following autologous stem cell transplantation 
versus placebo in patients with relapsed or 
refractory Diffuse Large B-Cell Lymphoma of the 
Activated-B-Cell Subtype 
 
 !  Study Chair:  C. Babis Andreadis, MD, MSCE 

!  BMT-CTN Chair: Timothy Fenske, MD 
!  Transplant Committee Chair:  Steven Devine, MD 
!  Lymphoma Committee Chair:  John Leonard, MD 

!  Imaging Committee Chair: Lawrence Schwartz, MD 
!  PPP Committee Chair: Mark Ratain, MD 
!  Pathology Committee Chair: Eric Hsi, MD 
!  Faculty Statistician:  Sin-Ho Jung, PhD 
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Study Schema 

Ibrutinib x 12 cycles 
 

Placebo x 12 cycles 

Follow Up Follow Up 

Randomization 
Stratify by time to relapse, 

conditioning regimen 
Arm A Arm B 

Registration 
Relapsed/Refractory DLBCL-ABC 

Salvage ≥PR 

AutoHCT: CBV or 
BEAM 

+ Ibrutinib 560 mg 

AutoHCT: CBV or 
BEAM + Placebo 

OVA:	  Intensive	  ConsolidaGon	  

•  RetrospecGve	  data	  suggest	  improvement	  in	  
outcomes	  by	  addiGon	  of	  an	  intensive	  
chemotherapy	  step	  (etoposide/Ara-‐C)	  between	  
“salvage”	  and	  AutoHCT	  

•  Hypothesis:	  IncorporaGon	  of	  Ofatumumab	  to	  
this	  step	  during	  stem	  cell	  collecGon	  would	  
address	  MRD	  in	  the	  paGent	  and	  the	  gran	  

Salvage AutoHCT OVA 

On Study 
OFF 

CR/PR 

On 
Treatment 

CR/PR 

OVA	  Results	  

!  24	  paGents	  enrolled	  to	  date	  
!  18	  On-‐treatment/	  16	  evaluable	  

–  6	  off	  study	  due	  to	  subopGmal	  response	  
	  	  	  	  	  	  1	  GCB/DPE,	  1	  GCB/DHL,	  3	  GCB/neg,	  1	  unk	  

!  11/16	  primary	  refractory	  to	  R-‐CHOP/R-‐EPOCH	  
!  15/16	  refractory	  or	  relapsed	  within	  12	  mos	  
!  Median	  2	  prior	  regimens	  (range:	  2-‐3)	  

Salvage AutoHCT OVA 

On Study 
OFF 

CR/PR 

On 
Treatment 

CR/PR 

OVA	  Response	  and	  PFS	  
•  Overall	   	  CMR:	  56%%	  	  and	  ORR:	  56%	  	  

	  Non-‐GCB 	  7/10 	   	  	  	  	  	  	  	  8/10	  
	  GCB 	   	  1/4 	   	  	  	  	  	  	  	  2/4	  

Progression Free Survival 

P=0.16 

Immunotherapy	  

•  AnGbody	  Therapies	  
– “naked”	  anGbodies	  
– AnGbodies	  with	  payload	  
– Bispecific	  anGbodies	  

•  Cell-‐based	  Therapies	  
– Allogeneic	  Stem	  cell	  TransplantaGon	  
– CART	  Cells	  
– Checkpoint	  Inhibitors	  

•  Vaccines	  

Aggressive Lymphoma 
Treatment Paradigm 

“Induc9on	  Chemotherapy”	   Transplant	  	   Targeted	  RX	  	  

Immunotherapy	  
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The	  Immune	  System	   Tumor-‐InfiltraGng	  Lymphocytes	  

39	  

Chimeric	  An9gen	  Receptor	  T-‐cells	  

CART	  Processing	  

40	  
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Immune	  Checkpoint	  InhibiGon	  
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Hodgkin	  Lymphoma	  	  

•  Highly	  curable	  lymphoma	  with	  iniGal	  therapy	  
in	  60	  to	  90%	  of	  paGents	  

•  At	  relapse,	  AutoHCT	  is	  the	  standard	  
•  Newer	  agents	  making	  a	  difference	  

– Brentuximab	  VedoGn	  
– Checkpoint	  Inhibitors	  

Response	  On	  Study	  

Preliminary Results from a Phase 1/2 Study 
of Brentuximab Vedotin in Combination with 

Nivolumab in Patients with Relapsed or 
Refractory Hodgkin Lymphoma 

1City of Hope National Medical Center, Duarte, CA, USA; 2Washington University School of Medicine, St. Louis, MO, USA; 
3Karmanos Cancer Institute, Detroit, MI, USA; 4University of Nebraska Medical Center, Omaha, NE, USA; 5Memorial Sloan 

Kettering Cancer Center, New York, NY, USA; 6Hackensack University Medical Center, Hackensack, NJ, USA; 7Dana 
Farber Cancer Institute, Boston, MA, USA; 8Mayo Clinic, Rochester, MN, USA; 9Seattle Genetics, Inc., Bothell, WA, USA; 

10Bristol-Myers Squibb, Princeton, NJ, USA; 11Stanford University Medical Center, Palo Alto, CA, USA 

Alex	  F.	  Herrera1,	  Nancy	  L.	  Bartlett2,	  Radhakrishnan	  Ramchandren3,	  Julie	  M.	  Vose4,	  
Alison	  J.	  Moskowitz5,	  Tatyana	  A.	  Feldman6,	  Ann	  S.	  LaCasce7,	  Stephen	  M.	  Ansell8,	  
Craig	  H.	  Moskowitz5,	  Keenan	  Fenton9,	  Kazunobu	  Kato10,	  Abraham	  Fong9,	  Ranjana	  

H.	  Advani11	  

American Society of Hematology, San Diego, California, December 3–6, 2016, Abstract No. 1105 

Rationale 
Brentuximab vedotin disrupts the 

microtubule network and triggers an 
immune response through the induction 

of endoplasmic reticulum stressa 

Nivolumab targets the 
programmed death-1 (PD-1) 
immune checkpoint pathway 
and restores antitumor immune 
responses 

IFNγR 
MHC  receptor 

PD-L1 PD-1 

PD-L2  PD-1  PD-L2 

T-cell 
receptor T-cell 

PD-1  PD-L1 

CD28 

ShTp-2cell 
Shp-2 

PI3K 
NFκB 

Other Dendritic 
cell 

Tumor 
cell 

An9g	  	  IFNγ 
en	   An9gen	  

MHC 

B7 

PD-1 

Nivolumab blocks the PD-1 
receptor 

•  Both agents are well tolerated with high single-agent response rates in patients with R/R HL 
(BV=72% ORR, 33% CRb; Nivo=73% ORR, 28% CRc)* 

•  Together, they could yield improved CR rates and improved durability of responses, and potentially 
lead to better long-term outcomes 
*per investigator 

a  Gardai et al., Cancer Res 75: Abstract 2469; 2015 
b  Gopal et al., Blood 2015;125(8):1236-43 
C  Younes et al., Lancet Oncol 2016; 17(9):1283-94 
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Demographics and Disease Characteristics 

42 patients (52% F, 48% M) with a median age of 37 years 
  have been enrolled   

n (%) 
Disease status at study entry 

Primary Refractory 17 (40) 

Relapsed, remission duration ≤ 1 year 14 (33) 

Relapsed, remission duration > 1 year 11 (26) 

Extranodal disease 11 (26) 

Bulky disease 4 (10) 

Prior chemotherapy regimens 

ABVD 37 (88) 

ABVE-PC 2 (5) 

BEACOPP 1 (2) 

BEACOPP after ABVD discontinuation 1 (2) 

Stanford V 1 (2) 

Prior radiation 5 (12) 

Adverse Events 

•  Pre-ASCT adverse events (AEs) occurring in ≥10% of patients were Grade 1 or 2, with the exception 
of one Grade 3 urticaria event 

•  3 patients (7%) experienced peripheral sensory neuropathy, all Grade 1 

•  One patient with treatment-related serious adverse event after Cycle 1 BV: dehydration (G3), 
asthenia (G1), hypercalcemia (G2), malaise (G2), nausea (G1) a One PT of IRR not reported as associated with infusion 

N=42 
a 

Potential Immune-Related Adverse Events 

N=42 

•  There were no occurrences of pneumonitis or colitis 

•  4 patients received topical steroids for rash and IRR 

•  10 patients received systemic steroid treatment for: IRR (5 patients), urticaria, rash, 
pruritus, ear itching, and elevated AST 

a Select AEs identified as potentially immune-related  b One PT of IRR not reported as associated with infusion; c  Includes hypersensitivity 

Preferred Terma Grade 1 
n (%) 

Grade 2 
n (%) 

Grade 3/4 
n (%) 

Total 
n (%) 

Hypothyroidism 0 2 (5) 0 2 (5) 

Transaminase elevation 3 (7) 0 1 (2) 4 (10) 

Diarrhea 8 (19) 3 (7) 0 11 (26) 

Rash 8 (19) 4 (10) 0 12 (29) 

Infusion related reaction (IRR)b, c 6 (14) 9 (21) 0 15 (36) 

Tumor Response per Investigator 

a Cycle 2 SPD reported for 1 patient 

Max SUV change from baseline 

Deauville score (N=29) 

ORR  (26/29) = 90% 
95% CI: 72.6, 97.8 

CR (18/29) = 62% 
95% CI: 42.3, 79.3 

Best Metabolic Response: 
Complete response (CR) Partial response (PR) Stable disease (SD) Progressive disease (PD) 

SPD change from baseline a 

 5-Point Score 
  

Best 
Metabolic 
Response 
  

n (%) 
  

Total n (%)   

1 CR 8 (28) 18 (62) 

2 6 (21) 
3 3 (10) 

Missing 1 (3) 

4 PR 6 (21) 8 (28) 

5 2 (7) 

5 SD 1 (3) 1 (3) 

5 PD 2 (7) 2 (7) 

Conclusions 

•  Early data suggest the combination of BV and Nivo is an active and well-tolerated 

outpatient regimen 

◦  90% ORR and 62% CR 

◦  38% of patients have experienced IRRs, however the overall safety profile is 

manageable with no dose reductions or discontinuations due to AEs 

◦  The incidence of immune-related adverse events is low 

•  Preliminary biomarker results indicate 

◦  No antagonism between BV and Nivo 

◦  Decrease in Treg cells with BV 

•  The promising activity of the BV and Nivo combination supports further exploration 

of this chemotherapy-free regimen for R/R HL patients 

Mantle	  Cell	  Lymphoma	  	  

•  Presents	  as	  indolent,	  slow-‐growing	  disease	  
•  High	  response	  rates	  to	  iniGal	  therapy	  
•  Behaves	  very	  aggressively	  at	  relapse	  
•  Standard	  of	  care	  is	  AutoHCT	  in	  first	  remission	  
•  Maintenance	  therapy	  may	  play	  a	  role	  
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Aggressive Lymphoma 
Treatment Paradigm 

“Induc9on	  Chemotherapy”	   Transplant	  	   Targeted	  RX	  	  

Immunotherapy	  

Mantle	  Cell	  Lymphoma	  
Step	  1	  	  

•  InducGon	  Therapy	  
– R-‐Lenalidomide	  
– R-‐BendamusGne	  
– R-‐CHOP	  +/-‐	  Ara-‐C	  
– R-‐CHP/Velcade	  

Mantle	  Cell	  Lymphoma	  
Steps	  2	  and	  3	  

•  Autologous	  Stem	  cell	  TransplantaGon	  in	  
remission	  prolongs	  Progression-‐free	  Survival	  

•  Subsequent	  therapy	  may	  also	  prolong	  PFS	  
– Bortezomib	  
– Rituximab	  
– others	  

	  

Progression-Free survival from Study Entry: 
All Patients CALGB 50403 vs 59909 

MIPI Score  50403 (n=147)  59909 (n=78) 
 
Low   77 (52.4%)  41 (53.2%) 
Intermediate  45 (30.6%)  24 (31.2%) 
High   25 (17.1%)  12 (15.6%) 

5 yr 72.7% 

Years from Study Entry
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CALGB 59909
CALGB 50403

N= 78
N= 147

Events= 35
Events= 52

p-value= 0.0264

•  50403 5 yr : 64% (55-71) 
•  59909 5 yr : 52% (39-64) 
•  p=0.0026 

PFS from study entry, ITT 

Years from Study Entry
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Overall Survival

59909
50403

N= 78
N= 147

Events= 27
Events= 52

p-value= 0.6315

•  50403: 5 yr: 69% (60-76) 
•  59909: 5 yr: 65% (52-76) 

Overall Survival from Study Entry:  
59909 vs 50403 
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Aggressive Lymphoma 
Treatment Paradigm 

“Induc9on	  Chemotherapy”	   Transplant	  	   Targeted	  RX	  	  

Immunotherapy	  

Targeting of B-Cell Receptor Signaling 

•  BCR-associated kinases are 
targets of new drugs in 
preclinical and clinical 
development 

•  Btk (Bruton’s tyrosine kinase) 
inhibitors: , CC-292, 
ACP-196 

•  PI3 kinase inhibitors: 
Isoform-Selective Inhibitor of 
PI3-Kinases1, , 
IPI-145, TGR-1202 

•  Syk (spleen tyrosine kinase) 
inhibitors: GS-9973, 
Fostamatinib, PRT-20702  

1 Niedermeier M, et al. Blood 113(22):5549-57, 
5/2009

2 Quiroga MP, et al. Blood 114(5):1029-37, 07/2009
From: Nat Rev Immunol 2:945
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General	  Conclusions	  

•  Beser	  understanding	  of	  molecular	  pathways	  
is	  ge_ng	  translated	  to	  targeted	  biologic	  
agents	  

•  Biologic	  combinaGons	  are	  challenging	  chemo	  
regimens	  as	  safer	  opGons	  

•  Biologic	  agents	  can	  hopefully	  improve	  
chemotherapy	  effecGveness	  without	  adding	  
toxicity	  
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General	  Conclusions	  

•  Immunotherapy	  is	  making	  great	  strides	  for	  
paGents	  with	  hematologic	  malignancies	  and	  
especially	  lymphomas.	  

•  EffecGve	  in	  every	  phase	  of	  therapy	  
•  Moving	  from	  the	  research	  realm	  to	  the	  real	  
world	  and	  coming	  soon	  to	  a	  center	  near	  you	   THANK	  YOU	  


