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DLBCL: GCB vs ABC/non-GCB: IHC

� Do not capture the 

concept of unclassified; 

� impact of inter-laboratory 

variability

Courtesy of David Scott



DLBCL: GCB vs ABC/non-GCB: Nanostring 

Scott D et al, Blood 2014; Scott D et al, J Clin Oncol 2015.



Recurrent translocations in DLBCL: the new WHO 
2016 entities

Courtesy of David Scott



DLBCL: the new WHO 2016 entities

How I treat?

�GCB vs ABC/non-GCB
�High grade B-cell lymphoma
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Pathways Targeted By Treatments in ABC and GCB 

DLBCL

Mehta-Shah et Younes, Semin Hematol 2015.



Targeting B-Cell Receptor Signaling Through 

Inhibition of Bruton Tyrosine Kinase (BTK)

inhibition of proliferation
adhesion disruption
apoptosis

It blocks NF-κB

Daily oral dosing produces 
24-hour BTK inhibiton



Ibrutinib in DLBCL, by COO subgroups

The Bruton’s Tyrosine Kinase (BTK) inhibitor, ibrutinib (PCI-32765) has a 
preferential activity in ABC DLBCL: phase II interim results

Wilson WH, et al. Nat Med. 2015;21:922-6. PR, partial response; SPD, sum of the products of the greatest perpendicular diameter. 



R-CHOP + iBtk for untreated DLBCL, non GCB

*

*IHC based on Hans’ algorithm.



Efficacy of bortezomib combinations in different 
subtypes of DLBCL

Median Survival 10.8 mo.

OS

Dunleavy et al. Blood 2009

Median Survival  3.4 mo. 



PYRAMID: Study Design, non-GCB DLBCL

Prospective randomized, open-label phase II study

Treatment-naive, 

non-GCB DLBCL 

by Hans IHC with 

measurable disease, 

ECOG PS 0-2

(N = 183)

Bortezomib 1.3 mg/m2 IV Days 1, 4 +

R-CHOP* 21 days x 6 cycles

(n = 92)

R-CHOP* 21 days x 6 cycles

(n = 91)

Leonard P.J et al, ASH 2015

Outcome, %
VR-CHOP 

(n = 92)

R-CHOP

(n = 91)
HR (95% CI) P Value

CR 56 49

2-yr PFS rate 82 78 0.73 (0.43-1.24) .611

2-yr OS rate 93 88 0.75 (0.38-1.45) .763

Limits:
-a probable patient selection in the PYRAMID trial ���� R-CHOP alone better 
outcomes than expected
-IHC based on Hans algorithm



REMoDL trial

Treatment-naive, 

ABC DLBCL 
by DASL assay

1132 patients registered. 

1085 patients eligible and 

randomised.

Median turn around  = 10 days

ABC
26.8%

GCB
51.5%

Unclass.
21.7%

Samples with successful profile

DASL, cDNA-mediated annealing, selection, extension and ligation; 
HMDS,  Haematological Malignancy Diagnostic Service.

Davies A, et al. Blood 2015;126:812a. 

(Updated data presented in oral presentation at ASH annual meeting.)



Mechanisms of action of lenalidomide in lymphoma 
cells and nodal microenvironment

Gribben JG, et al. J Clin Oncol. 2015;33:2803-11.



Activity of Lenalidomide in R/R DLBCL

R/R DLBCL n ORR CR/CRu

Median 

PFS, mo

All patients1 26 19% 12% 4.0*

All patients2 108 28% 7% 2.7

All patients3

GCB by IHC

Non-GCB by 

40

23

17

28%

9%

53%

15%†

4%

29%

2.6

1.7

6.2Non-GCB by 

IHC

17 53% 29% 6.2

All patients4

GCB by IHC

Non-GCB by 

IHC

GCB by GEP

ABC by GEP

51

23

28

14

11

27%

26%

29%

21%

46%

N/A

N/A

N/A

N/A

N/A

3.1

2.3

3.5

3.0

18.9

*Included all patients in mixed NHL population. 

†CR only (not CRu)

1. Wiernik PH, et al. J Clin Oncol. 2008;26:4952-7. 

2. Witzig TE, et al. Ann Oncol. 2011;22:1622-7.

3. Hernandez-Ilizaliturri FJ, et al. Cancer. 2011;117:5058-66. 

4. Czuczman MS, et al. ASH 2014. Abstract 628.

Please note: Direct comparisons between trial designs 
should not be made due to differences between trial 
designs and patient characteristics. 



Lenalidomide + R-CHOP in elderly patients with 

untreated DLBCL, REAL07 phase I-II trial

Lenalidomide at MTD: 

15 mg daily on days 1-14

Chiappella A, et al. Haematologica. 2013;98:1732-8.

Vitolo U, et al. Lancet Oncol. 2014;15:730-7.

CNS prophylaxis according to Italian Society of Hematology guidelines

Pegfilgrastim or G-CSF as neutropenia prophylaxis

Low Molecular Weigh Heparin as DVT prophylaxis

Lenalidomide provided free by Celgene

G-CSF, granulocyte-colony stimulating factor; DVT, deep vein thrombosis; 

FL, follicular lymphoma; MTD, maximum tolerated dose; 



REAL07 Phase II R2-CHOP21 in Elderly Untreated 
DLBCL: PFS and OS; PFS by COO and PFS by IPI

2-Year PFS

All patients 80%
2-Year OS

All patients 92%

Median follow-up of 28 months

Vitolo U et al, Lancet Oncol 2014

IHC (Hans) 2-Year PFS

GCB 71%

Non-GCB 81%

2-Year PFS

LI risk 89%

IH/H 
risk

74%



Phase II R2-CHOP21 in Untreated DLBCL and 

comparison with historical R-CHOP21 group
Historical R-CHOP R2-CHOP

Nowakowski et al, J Clin Oncol 2015

IHC (Hans)



DLC-002 (ROBUST): Phase III Randomized 
Efficacy and Safety Study of Lenalidomide 
Plus R-CHOP vs. Placebo Plus R-CHOP in 
Patients With Untreated ABC-type Diffuse 

Large B-cell Lymphoma 
Sponsor: Celgene Corporation. Team leader: FIL and Mayo Clinic. PIs: U. Vitolo, T. Witzig. 

Writing committee: U. Vitolo, A. Chiappella, M. Spina, T. Witzig, G. Nowakowski.

o Newly diagnosed ABC DLBCL; IPI ≥ 2; ECOG PS ≤ 2; age > 18 years

o Primary endpoint = PFS; N = 560

o 90% power to detect 60% difference in PFS (control median PFS estimate = 24 months)



•Sub-typing method

•
Central pathology 

review

IHC

Yes

PHOENIX

IHC

Yes

PYRAMID

Illumina 
DASL assay

Yes

REMoDL-B

Nanostring

Yes

ROBUST

Comparison of COO determination between trials

•Site locations
Global US UK Global

• Gold standard, investigationalROBUST (Nanostring)

• Cases analyzed on more than one occasion 
→72% concordance1REMoDL-B (DASL)

• IHC, discordance compared to GEP PYRAMID (IHC)

• IHC, discordance compared to GEPPHOENIX (IHC)S
u
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Barrans SL, et al. Br J Haematol. 2012;159(4):441-53.



Take home messages

o R-CHOP21 is still the standard of care in DLBCL

o COO determined by investigational NanoString assay should

identify ABC as a poor prognosis subgroup

o The addition of novel drug to R-CHOP may be an optiono The addition of novel drug to R-CHOP may be an option

o The real role of lenalidomide in first line setting, in addition to

standard R-CHOP, in ABC-DLBCL or ibrutinib in addition to R-CHOP

in non-GCB DLBCL, should be demonstrated in randomized phase

III clinical trials



DLBCL: the new WHO 2016 entities

How I treat?

�GCB vs ABC/non-GCB
�High grade B-cell lymphoma



� Prospective, homogeneously 

treated (R-CHOP/R-ACVBP)treated (R-CHOP/R-ACVBP)

� 774 DLBCL

� 51 MYC-R(FISH)

� MYC translocation partner:

– Gene-IG (MYC-IG) in 24

– MYC-non-IG in 26



MYC MYC-SH

MYC-DH

Copie-Bergman C et al, Blood 2015



MYC-IG

� MYC-IG patients had shorter OS

(P=.0002) compared with MYC-negative

� no survival difference was observed

between MYC-non-IG and MYC-neg.

� In multivariate analyses, MYC-IG

predicted poor PFS (P=.0051) and OS

(P=.0006) independently from the IPI

and the Hans classifier.

Copie-Bergman C et al, Blood 2015



Double Hit Lymphoma (DHL) 

DOUBLE HYT LYMPHOMA

�311 pts DHL ; median age 60 (19-87); 

�DLBCL= 154 (50%)  BCLU= 150( 48%)

�BCL2 += 87%; BCL6+ =6% triple Hit= 6%; 

�GCB= 58 %

R-CHOP 100 (32)

R-Hyper-CVAD 66 (21)

DA-EPOCH-R 64 (21)

R-CODOX-M/IVAC 42 (14)

R-ICE 9 (3)

Others 31 (10)

Petrich M, Gandhi M et al Blood  2014



Double Hit Lymphoma (DHL) 

Petrich M, Gandhi M et al Blood  2014



Double Hit Lymphoma (DHL) 

129 pts DHL ; median age 62; IPI 2-3 =61%;  MYC/BCL2 pos=72%; triple Hit= 11%; GCB 90%

Oki et al, Br J Haematol  2014



Corazzelli et al, Br J Haematol  2011



Double Hit Lymphoma (DHL) 

Outcome of Patients with Double-hit Lymphomas Treated with CODOX-M/IVAC + R 

followed by HSCT in British Columbia
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Event-free survival by chemotherapy regimen and transplant

Magrath+HCT DLBCL 

Savage et al, ASH 2013
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Magrath_plus_transplant

Magrath+HCT

Other regimen

DLBCL 

P=0.28

BCL-U/other high-grade lymphoma

� Patients with DHIT NHL treated with R-CODOX-M/IVAC plus SCT can have durable CR

� Patients with DLBCL histology may have a more favorable outcome than those with BCL-U  

� Progression during initial therapy prior to SCT remains a significant problem  



Double Hit Lymphoma (DHL) 

DA-EPOCH-R in MYC-

Rearranged Aggressive B-

Cell Lymphoma: Early data 

Dunleavy K, ASH 2014

Cell Lymphoma: Early data 

suggest that DA-EPOCH-R 

showed good efficacy in 

MYC-R DLBCL and BCL-U



FIL experience – DLCL04

From 2005 to 2010, 412 untreated DLBCL were enrolled into the FIL-DLCL04 phase III

randomized trial aimed at investigating the benefit of intensification with high dose

therapy + autotransplant (R-HDC+ASCT) compared to R-dose-dense therapy as first

line in young DLBCL at poor risk (aa-IPI 2-3).

Vitolo U, ASH 2012; Chiappella A, SIE 2013.



FIL experience – DLCL04
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PFS for GC PFS for non-GC

Chiappella A, Agostinelli C, SIE 2015.

47 29 26 20 13 6R-dose dense
45 34 30 22 10 7R-HDC+ASCT

At risk:

0.00

0.25

0.50

0.75

1.00

36 22 20 19 10 4cmycihc = Positive
99 81 72 55 41 19cmycihc = Negative

At risk:

0 12 24 36 48 60
Months

cmycihc = Negative

cmycihc = Positive

PFS for MYC, IHC

0.00

0.25

0.50

0.75

1.00

35 20 18 17 9 4DOUBLE POSITIVE
76 61 52 40 31 14BCL2 or MYC POSITIVE
20 17 17 13 7 2DOUBLE NEGATIVE 

At risk:

0 12 24 36 48 60
Months

DOUBLE NEGATIVE

BCL2 or MYC POSITIVE

DOUBLE POSITIVE

Progression-Free SurvivalPFS for MYC and BCL2, IHC



Take home messages

High-Grade B-cell lymphomas

�It is important a correct diagnosis performed by expert hemopathologists.

�A consensus has not yet been reached to provide specific guidelines as to

which DLBCL should have FISH.

�Some believe that all DLBCL should have genetic studies for the detection of�Some believe that all DLBCL should have genetic studies for the detection of

MYC, BCL2, and BCL6 rearrangements, whereas others would limit them, for

example, to cases with a GCB phenotype and/or high-grade morphology or to

cases with 40% MYC cells.

�HGBL with MYC and BCL2 and/or BCL6 rearrangement should be treated with

intensified schemes.

�The treatment of HGBL in the elderly is still an unmeet clinical need.



Take home messages – PDTA 2016
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