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Relative Incidence of NHL Subtypes

Armitage JO et al, JCO 16: 2780-2795, 1998
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Diffuse Large B-cell Lymphoma

• Heterogeneity is the hallmark of DLBCL 

• Morphologic, molecular, clinical



DLBCL Heterogeneity – WHO 2016
Entity/Category Change 

Diffuse large B-cell lymphoma (DLBCL), NOS
• Germinal center B-cell type*
• Activated B-cell type*

• Distinction of GCB vs ABC/non-GC type required with 
use of IHC algorithm acceptable, may affect therapy

• Coexpression of MYC and BCL2 considered new 
prognostic marker (DEL)

T-cell/histiocyte-rich large B-cell lymphoma -

Primary DLBCL of the CNS -

Primary cutaneous DLBCL, leg type -

EBV+ DLBCL, NOS* Replaces EBV+ DLBCL of the elderly because it may occur in 
younger patients

DLBCL associated with chronic inflammation -

Primary Mediastinal Large B-Cell Lymphoma -

Plasmablastic Lymphoma -

Primary effusion lymphoma -

Intravascular Large B-Cell Lymphoma -

High-grade B-cell lymphoma, with MYC and BCL2 and/or BCL6 translocations* • New category for all DHL and THL

High-grade B-cell lymphoma, NOS* • Cases lacking MYC and BCL2 or BCL6 translocations

B-cell lymphoma, unclassifiable, with features intermediate between DLBCL and cHL -



Alizadeh A et al, Nature 2000; Staudt LM, N Engl J Med 2003

DLBCL Tumor Heterogeneity - 2000
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DLBCL Tumor Heterogeneity - 2020

Schmitz R, et al. N EnglJ Med.2018;378:1396-407

Chapuy, et al. Nature Med.2018;24:679-90



R-CHOP



First-Line Therapy for DLBCL

• R-CHOP-21 x 6 cycles for advanced-stage disease
• R-CHOP-21 x 3 - 4 cycles for early-stage disease 

• Radiotherapy for bulky disease

• Elderly patients (>70 yrs) require therapy and dose 
adjustment based on fitness status



First-Line Therapy for DLBCL

• 5-yr survival rates in the first-line setting range from 
60% to 70%

• Up to 50% primary refractory / refractory / early 
relapse / late relapse



R-CHOP: International Standard of Care

BC Cancer Agency Database, Sehn, Hematology 2012

60%

TTP OS
Early Progression and
Late Cure

TTP and OS curves are 
very close, thus salvage 
therapy has low activity

Patients with DLBCL treated with R-CHOP-21 at BCCA (n=1476)
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Majority opf
patients relapsing 
after R-CHOP will 
die from the 
disease

Most deaths in the 
first 2 years 

R-CHOP: International Standard of Care



How can we improve the treatment of 
DLBCL? New Drugs - New Biology

• New MoAbs (± CHOP)
• More chemotherapy
• COO-oriented therapy 

• New agents 
• New biology
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Comparison of FDA-approved anti-CD20 MoAb

Rituximab Ofatumumab Obinutuzumab

Type I I II

Apoptosis + -/+ ++

ADCC ++ +/- +++

Complement Fixation ++ +++ +/-



PFS                                                                  OS

Vitolo, JCO, 2017



• New MoAbs (± CHOP)
• More chemotherapy
• COO-oriented therapy

• New agents 
• New biology

How can we improve the treatment of 
DLBCL? New Drugs - New Biology



Phase III Trial Alliance/CALGB 50303
R-CHOP vs DA-EPOCH-R

patient selection bias
IPI 0 to 1 (26%)
IPI 2 (37%)
IPI 3 (25%)
IPI 4 to 5 (12%)

Bartlett N.L. et al, J Clin Oncol 37:1790-1799.



• New MoAbs (± CHOP)
• More chemotherapy
• COO-oriented therapy 

• New agents 
• New biology

How can we improve the treatment of DLBCL? 
New Drugs - New Biology



Gene-Expression Predictors in R-CHOP-
Treated DLBCL
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Lancet Oncol, 20_649, 2019
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DLBCL
Select by 

GEP

ABC

Lenalidomide 15 mg x 14 days + R-CHOP21
6 cyclesa

n = 280

Placebo x 14 days + R-CHOP21
6 cyclesa

n = 280

GCB, 
unclassified Ineligible

R

ROBUST study design: COO categorization 
made on Nanostring

• Newly diagnosed ABC DLBCL; IPI ≥ 2; ECOG PS ≤ 2; age 18–80 years

• Primary endpoint = PFS; N = 560

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

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.



ROBUST Trial: PFS 



PHOENIX Phase III Randomized Trial



PHOENIX Trial – EFS (Primary End Point)



New Biology - Biomarkers for High-Risk DLBCL
Biomarkers High-low Risk 

Group
Therapeutic Target 

Identification 

MYC (40%), BCL2 (50%), BCL6 (50%) expression 
by IHC YES YES

FISH for MYC/BCL2/BCL6 translocations
del17p, p53mut YES NO

COO (ABC vs GCB) by Nanostring YES YES

MRD analysis by DNA-seq of blood/marrow 
V(D)J YES NO

Targeted resequencing of oncogenic driver 
genes YES YES



Double Expressor Lymphoma or p53mut 
R-CHOP

Myc+BCL2+ 

Mutated p53
5-yr FFS 27% mut
5-yr FFS 72% unmut

Chiappella A., EHA 2018

Hu S., Blood 2013 



Petrich AM Blood 2014

N=311  DH/TH (FISH)
Retrospective

Double Hit - Chemo



DA-EPOCH-R in DH/DE <65 yrs

Dodero et al., Leukemia, 2019



RFS 51%

Landsburg DJ JCO 2017

Double Hit - ASCT

R-CHOP: non-autoSCT << autoSCT
Intensified chemo: non-autoSCT = autoSCT 



Dunleavy et al, Lancet Hematology, 2018

Myc Translocation – Prospective Study



Risk Factors for CNS Relapse

Schmitz N et al, JCO 2016 

Chin CK and Cheah 
CY, Blood 2017



Prophylaxys of CNS Relapse
• IT vs IV

• MTX 3 g/sqm, IV, 2 – 3 cycles



Conclusions

• R-CHOP remains the standard of care for DLBCL 
• New treatments for specific subsets (DHL, DEL, ABC-DE, PD-L1-

expressing lymphoma, …)
• New agents will emerge from a better understanding of DLBCL 

biology
• Cell surface ag, immune modulators, signaling pathway, IMIDs, epigenetic 

modifiers  

• More predictive endpoints than PET (MRD, CAPP-SEQ) 
• Well-designed clinical trials (single agents and combinations)


