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DLBCL has significant molecular heterogeneity 

within morphologically indistinguishable tumours and 

can be subdivided by gene-expression profiling (GEP) 

into three distinct molecular cell-of-origin subtypes: 

germinal centre B-cell (GCB), activated B-cell (ABC) 

and primary mediastinal B-cell lymphoma (PMBL)18–22 

(Figure 1). We are currently in the molecular era of 

disease definition, and discovery of new signalling 

pathways—through GEP, transcriptome sequencing, 

RNA interference screens and DNA sequencing—has 

identified an array of new therapeutic targets in DLBCL 

(Table 1). Targeting speci fic oncogene addictions within 

the DLBCL subgroups offers a more-precise approach to 

therapy23 compared with the standard chemotherapy-

based approaches. Analysis of DLBCL primary tumour 

samples using whole-genome and exome sequencing 

has revealed tremendous molecu lar complexity,24–27 

indicating that the development of precision personal-

ized medicine in DLBCL will not only require identifica-

tion of mutations that drive tumori genesis and disease 

progression, but will also involve characterization of 

cooperating mutations that confer drug resistance in 

patients. It is likely that the next major breakthrough 

in DLBCL therapy will spawn from a princi pled under-

standing of how to manage the subgroups at highest risk 

of initial treatment failure. In this Review, we describe 

the current molecular understanding of the DLBCL 

subtypes and discuss promising targeted approaches for 

each specific subtype.

Different ial outcome of DLBCL subtypes
DLBCL is a widely heterogeneous disease associated with 

a variety of clinical presentations and tremendous under-

lying molecular diversity. The International Prognostic 

Index is the most robust clinical prognostic tool used 

to predict the overall treatment outcome in patients 

with DLBCL,28 but does not capture the genetic and 

molecular heterogeneity of the disease. The three cell-

of-origin DLBCL subtypes have distinct mechanisms of 

oncogenic activation and are associated with very differ-

ent prognoses (Table 2). Most patients with PMBL can 

be cured with an effective chemo therapeutic regimen, 

such as DA-EPOCH-R and, in most cases, without 

mediastinal radiotherapy.16 Retrospective analy sis 

by the Lymphoma/Leukemia Molecular  Profi l ing 

Project (LLMPP) demonstrated that patients with 

GCB DLBCL have better prognoses than those with ABC  

DLBCL when treated with R-CHOP.29 Similar discordant 

results regarding survival in different DLBCL subtypes 

have been observed after treatment with DA-EPOCH-R. 

In a phase I I  study of 69 patients with previously 

untreated DLBCL, treatment with DA-EPOCH-R 

resulted in progression-free survival (PFS) after 5 years 

of 100% for patients with GCB DLBCL compared with 

67% for patients with ABC DLBCL (P = 0.008).15 These 

observations suggest that most patients who fai l to 

respond to, or relapse after, therapy likely have ABC 

DLBCL and identifying the driver mutations and aber-

rant signalling activity in this subset of patients is of the 

highest priority.

Key points 

 ■ Molecular analyses have led to the definition of diffuse large B-cell lymphoma 

(DLBCL) subtypes, with differential therapeutic responses, and identification of 

driver mutations that represent the ‘Achilles Heel’ of these tumours

 ■ DLBCL can be classified into three different molecular cell-of-origin subtypes: 

germinal centre B-cell (GCB), activated B-cell (ABC) and primary mediastinal B-cell 

lymphoma (PMBL)

 ■ Patients with DLBCL at the highest risk for disease relapse after standard 

immunochemotherapy are patients with ABC DLBCL and those whose tumours 

harbour MYC translocations

 ■ Constitutive activation of the NF-κB pathway is the hallmark of ABC DLBCL; 

sensitivity to upstream versus downstream inhibition of NF-κB is likely determined 

by specific mutations found in ABC DLBCL

 ■ Downstream NF-κB pathway inhibitors include those targeting the ubiquitin-

proteasome complex; upstream inhibitors include inhibitors of B-cell receptor 

signalling and inhibitors targeting other aberrant signalling pathways in ABC DLBCL

 ■ Overcoming drug resistance in DLBCL will ultimately require identification of 

cooperating mutations and rational combination therapies targeting the signalling 

pathways implicated in the pathogenesis of this disease
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Figure 1 | Gene-expression profiling subdivides morphologically indistinguishable 

DLBCL tumours into three distinct cell-of-origin subtypes. 18 The genes 

overexpressed within these subtypes correspond to the putative developmental 

stage of the B cell from which the tumour originated. The GCB subtype is derived 

from a B cell that continues to undergo somatic hypermutation and demonstrates 

overexpression of genes associated with the germinal centre reaction, such as 

LRMP and LMO2 .21 The ABC subtype is likely derived from a post-germinal centre 

B cell and is characterized by the overexpression of genes that regulate the 

plasmacytic differentiation programme, such as IRF4, PIM2 and FOXP1.21 

The PMBL subtype is likely derived from the rare post-thymic B cell that has a 

unique gene-expression signature with more similarities with classic Hodgkin 

lymphoma than with other DLBCL subtypes.22,128 Abbreviations: ABC, activated 

B cell; DLBCL, diffuse large B-cell lymphoma; FOXP1, forkhead box protein P1; 

GCB, germinal centre B cell; IRF-4, interferon regulatory factor 4; LMO2, LIM 

domain only 2; LRMP, lymphoid-restricted membrane protein; PIM2, proviral 

integrations of moloney virus 2; PMBL, primary mediastinal B-cell lymphoma.
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Origin and oncogenic pathways of GC-derived lymphomas



Still 30-40% patients not cured with RCHOP: what do we need to change and why?

o Outcomes of conventional chemoimmunotherapy are suboptimal for a proportion of patients

The first line treatment for young, clinically high risk patients requires improvement

Biological high risk groups do poorly with conventional therapy

The therapeutic choices for elderly/frail are unsatisfactory

o We increasingly recognize the biological heterogeneity of DLBCL and identify possible vulnerabilities

o New, mostly immune (agnostic) therapies proved effective at relapse and are moving into first line

o And what we probably do not need to change: the (agnostic) approach to low risk patients



R-CHOP is very effective in patients with low risk disease

RCHOP21 x 4 + Rx2

Poeshel V et al, Lancet 2019; 394: 2271–81

Lamy T et al, Blood. 2018; 131:174-181 Thurner L et al. Hematological Oncology 2025, pg 202

RCHOP x 4-6 ± RT



Median age at diagnosis 67-70 yo

40% pts > 70yo

OS at 2 years 59%

Peyrade et al , Lancet Oncol. 2011 May;12(5):460-8. 

What about high risk patients? The case for the elderly/unfit

Improving outcomes:
clinical trials building
on
chemimmunotherapy

HMRN. https://hmrn.org/factsheets#large_cell_lymphomas.

Inclusion criteria:
- Age, stage
- Comorbidities



Improving outcomes:
clinical trials with chemo
light/chemo free agnostic
strategies

Sharman J et al. Blood. 2025;146:62 

Vitolo U et al. Blood. 2025;146:63 

Belada D et al. Hematol Oncol. 2025;43:205-206

Olszewski A et al. Blood (2023) 142 (Supplement 1): 855.

What about high risk patients? The case for the elderly/unfit



Phase II frontline chemolight R-pola-glo trial induces high and durable response rates in elderly and medically

unfit/frail patients with aggressive B-cell lymphoma

Björn Chapuy, ...Georg Lenz... and Richard Greil. Blood (2025) 146 (Supplement 1): 61.

85% 90%



Palmer A et al. N Engl J Med 2023, 389:764-766

Improving upon R-CHOP: 20 years of unsuccessful trials



2022: R Polatuzumab CHP improved outcomes over RCHOP

Tilly H, et al. N Eng J Med 2022;386:351–63 Morschhauser F et a, J Clin Oncol 2025, https://doi.org/10.1200/JCO-25-00925



Agnostic treatments being tested at first line in DLBCL

CD3-CD20 bispecific antibodies CAR T cells

ADCs MoAb

Dickinson M et al, Blood (2024) 144 (Supplement 1): 865 Thieblemont C et al. Leukemia (2024) 38:2653–2662 

Polatuzumab Loncastuximab Zilovertamab



Front line trials with bispecific antibody combinations for LBCL

Dickinson M et al. Br J Haematol 2026;208:13–24. Minson A et al, J Clin Oncol 2025, DOI https://doi.org/10.1200/JCO-25-00481

86% (95% CI 85-93%)

92% (95% CI 80-97%)



Adapted from Qualls D et al. Blood 2025, 145:176

Selected phase 3 front line trials in young, high risk patients



Other immunotherapies being tested at front line in high risk patients

FrontMIND
(NCT04824092)

Belada D et al, Blood (2023) 142 (16): 1348–1358

24 mo PFS 72.7%-76.8%



CD19 CAR T as front line treatment for DLBCL: ZUMA 12

Chavez J et al. Blood 2025, 145: 2303



LBCL is biologically heterogeneous but... are we ready to apply genomic classification(s)?

Chapuy B et al, Blood 2025, 145: 2041 Li, Xubin et al.Cancer Cell 2025, 43:1347 - 1364.e13



Selected front line trials evaluating targeted therapies in LBCL

Adapted from Qualls D et al. Blood 2025, 145:176



HemaSphere, 9: e70207. https://doi.org/10.1002/hem3.70207

https://doi.org/10.1002/hem3.70207


Molecularly driven vs agnostic treatment strategies in 1L DLBCL? 

Depends...
• On our capacity to identify targets in a standardized, reproducible and timely manner
• On identifying targets in the majority patients
• On the availability of drugs
• On toxicity of those drugs, and combinations
• On costs

As of March 2026...
• No front line regimen improved survival over RCHOP
• ... which is affordable and accessible to most LBCL patients
• Trials adding targeted drugs to RCHOP were negative for many years – exception is now Polatuzumab
• Most promising current trials are using “agnostic” agents: bispecific antibodies, ADC, CAR T, MoAb
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