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Abstract: Prognosis of diffuse large B-cell lymphoma (DLBCL) has considerably improved 

during the last decade, mainly due to the addition of rituximab to chemotherapy. However, 

a significant proportion of patients still experience primary refractory disease or short-term 

relapses, conferring poor survival. Thus, achieving first-line complete remission is of major 

importance, especially in young and fit patients. Current strategies are based on the age-adapted 

International Prognostic Index, which separates patients into three prognostic subgroups (low-

risk, intermediate-risk, and high-risk). However, it is based only on clinical variables, and we 

have learned from daily practice that there remains a marked heterogeneity within each sub-

group. Recently, biological prognostic factors have emerged, and should now be part of initial 

evaluation to guide treatment. Among those, so-called double-hit DLBCL with deregulation 

of both MYC and BCL2 genes usually follows a particularly aggressive course and should be 

treated more intensively. But for many other patients, the indication of high-dose therapy rather 

than immunochemotherapy alone remains controversial. In these cases, the interest of an early 
18F fluoro-2-deoxy-d-glucose positron emission tomography evaluation-based strategy is now 

being assessed in ongoing clinical trials. Moreover, other strategies to improve response and 

survival consist in adding novel agents to standard chemotherapy. In this field, newly devel-

oped anti-CD20 monoclonal antibodies and immunomodulatory drugs could be of particular 

interest during induction therapy to optimize the quality of response, but also in maintenance 

treatment, in order to decrease the risk of relapse. Only well-conducted clinical trials will be 

able to resolve all these issues. Therefore, physicians should be encouraged, as far as possible, 

to propose them to their patients.

Keywords: diffuse large B-cell lymphoma, risk-adapted therapy, prognostic markers, early 

FDG-PET, novel agents, targeted therapy

Introduction
Diffuse large B-cell lymphoma (DLBCL) is the most common non-Hodgkin’s lymphoma 

(NHL), accounting for approximately 30% of cases.1 During the last decade, prognosis 

of DLBCL considerably improved, mostly due to the addition of rituximab (R), the 

first approved anti-CD20 monoclonal antibody, to the CHOP regimen2 (Table 1). In the 

French Groupe d’Etudes des Lymphomes de l’Adulte (GELA) pivotal phase III trial, 

elderly patients (.60 years of age) diagnosed with DLBCL and treated with an R-CHOP 

combination demonstrated a significantly higher complete response (CR) rate (76% vs 

63%) and 2-year overall survival (OS) than patients receiving CHOP alone. Long-term 

analysis at 5- and 10-year follow-up then confirmed the survival advantage found in 

the R-CHOP arm.3,4 Concordant results were published by other cooperative groups. 
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In the German RICOVER-60 trial, six cycles of R-CHOP14 

followed by two cycles of rituximab significantly improved 

event-free survival (EFS) and OS compared to six cycles of 

CHOP14 alone.5 An American study also showed in elderly 

DLBCL patients significantly better failure-free survival and 

OS rates in patients assigned to an R-CHOP regimen.6 Impor-

tantly, the benefit of rituximab added to CHOP was also estab-

lished in young DLBCL patients. The MInT study randomized 

824 newly diagnosed DLBCL patients aged from 18 to 60 

years to either six cycles of CHOP or R-CHOP.  Similarly, the 

CR rate was found significantly higher in patients assigned to 

R-CHOP, translating after a median follow-up of 34 months 

into better EFS and OS.7 This was confirmed by the long-term 

results after 6 years’ follow-up.8

However, despite all these improvements in first-line 

 treatment, there are still approximately 40% of patients who 

will experience either refractoriness or short-time relapses, 

mainly occurring in the first 2–3 following years. Moreover, 

such early relapses are often chemoresistant, leading to signifi-

cantly shorter survival. Accordingly, and contrary to low-grade 

lymphomas, the objective of induction therapy must be cure, 

which seems mandatory for long-term disease-free survival.

After focusing on current strategies in the treatment of 

DLBCL in younger patients, this review will develop the 

following issues:

•	 how to improve CR rate by opting for new strategies 

consisting either in the addition of new agents to standard 

chemotherapy or in more intensive schemes of treatment

•	 whether there are new prognostic factors, more accurate 

than existing scoring, able to clearly discriminate patients 

at low risk from patients at high risk of relapse, for a 

well-defined risk-adapted therapy

•	 whether there is a place for postinduction maintenance 

treatment in order to reduce the risk of early relapse.

Current strategy in young DLBCL 
patients
So far, current recommendations have mainly been stratified 

on the age-adapted International Prognostic Index (aaIPI) 

score, which should be systematically calculated before 

treatment is initiated (Table 2).9 This score is based on the 

three following independent variables:

•	 stage according to Ann Arbor scale (I–II vs III–IV)

•	 performance status (0–1 vs 2–4)

•	 lactate dehydrogenase levels (normal vs elevated).

An aaIPI score of 0 defines low-risk patients, while a 

score of 1 or 2 defines intermediate-risk patients (respec-

tively, low-intermediate and high-intermediate). High-

risk patients are represented by patients having aaIPI 

score of 3.

Low-risk patients
In low-risk and nonbulky patients (aaIPI = 0), the clas-

sically offered therapy consists of six cycles of R-CHOP 

delivered at 3-week intervals (R-CHOP 21). Ongoing trials 

are testing the noninferiority of four cycles of R-CHOP 21. 

Table 1 Summary of the main studies on role of addition of rituximab to standard first-line therapy in DLBCL

Study Age (years) Chemotherapy Median follow-up Results

Coiffier et al2 60–80 R-CHOP × 8 
vs CHOP × 8

10 years 10-year PFS:  
36.5% vs 20%* 
10-year OS:  
43% vs 27%*

Pfreundschuh et al7 18–60 R-CHOP-like × 6 
vs CHOP-like × 6

72 months 6-year PFS = 80.2%  
vs 63.9%* 
6-year OS = 90%  
vs 80%*

Habermann et al5 .60 1st random R-CHOP × 6 
vs CHOP × 6 
2nd random: R maintenance 
vs observation

3.5 years After induction alone: 
3-year FFS =  
53% vs 46%* 
3-year OS = 67%  
vs 58%*

Note: *Statistically significant.
Abbreviations: PFS, progression-free survival; FFS, failure-free survival; OS, overall survival.

Table 2 Current strategies based on aaIPI score in newly 
diagnosed young DLBCL patients

aaIPI score Risk Strategy

0 Low R-CHOP × 6

1 Low-intermediate R-ACvBP × 4 
Sequential consolidation

2 High-intermediate R-ACvBP × 4 HDT-ASCT

3 High R-ACvBP × 4 HDT-ASCT

Notes: aaIPI PS $ 2 vs 0–1; Stage III–Iv vs I–II; Elevated LDH vs normal.
Abbreviations: R-CHOP, rituximab, cyclophosphamide, doxorubicin, vincristine, 
and prednisone; R-ACvBP, rituximab, doxorubicin, cyclophosphamide, bleomycin, 
and prednisone; HDT: high-dose therapy; ASCT: autologous stem cell transplant.
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In the  currently recruiting LYSA trial, LNH-091B, low-

risk patients are  randomized to six cycles of R-CHOP 21 

(standard arm), or four cycles of R-CHOP 21 (experimental 

arm) for patients having a negative PET after the first two 

cycles.

Low-intermediate-risk patients
Treatment of low-intermediate-risk patients (aaIPI = 1) 

is traditionally based on eight cycles of R-CHOP 21. 

 However, some researchers have raised the possibility of 

dose-intensity approaches in the aim of improving initial 

response and optimizing the rate of cure. In the eighties, 

the GELA investigators developed the so-called ACVBP 

regimen, combining doxorubicin and cyclophosphamide 

(at a higher dose than in the CHOP regimen), vindesine, 

bleomycin, and  prednisone. In the rituximab era, the 

LNH03-2B trial confirmed the superiority of this regi-

men over standard R-CHOP. This multicenter open-label 

randomized trial compared four cycles of R-ACVBP 

followed by sequential consolidation (consisting of two 

cycles of high-dose methotrexate, four cycles of rituximab 

combined with ifosfamide and etoposide, and finally two 

cycles of subcutaneous aracytine) to a standard R-CHOP 

regimen in low-intermediate-risk DLBCL patients.10 Three 

hundred eighty patients aged 18–59 years were included. 

There was no difference in terms of overall response 

(90% vs 87%) and CR + unconfirmed CR (CRu) (83% 

vs 80%) between the two arms, but in an intent-to-treat 

analysis, 3-year progression-free survival (PFS) and OS 

were significantly longer in the R-ACVBP arm (87% vs 

73%, P = 0.015; 92% vs 84%, P = 0.0071, respectively). 

Grade 3–4 cytopenias and febrile neutropenias were more 

common in the experimental arm, but life-threatening 

complications were rare.

High-intermediate and high-risk patients 
(aaIPI $ 2)
The CR/CRu rate in this category of patient remains disap-

pointing, and does not exceed 65% in the majority of the 

studies. In those patients, the role of high-dose therapy fol-

lowed by autologous stem cell transplantation (HDT-ASCT) 

is still a matter of debate. Controversial results have been 

reported, but most of these trials were conducted in the 

pre-rituximab era. However, some studies suggested that 

high-intermediate and high-risk DLBCL patients could 

benefit from HDT-ASCT after a rituximab-containing 

induction regimen. Thus, in the LNH2003-3 phase II study 

conducted by GELA, 209 patients under 60 years received 

an induction phase with four cycles of R-ACVP followed 

by  HDT-ASCT.11 A  matched-pair analysis with patients 

treated with ACVBP and HDT-ASCT in the LNH1998-3 trial 

showed an increase of 4 years’ OS after the addition of ritux-

imab (74% vs 58%). In addition, the increase of CR + CRu 

from 60% after induction to 73% after ASCT also suggests 

a role of the intensive treatment and not only of rituximab in 

the improvement of response. However, other studies from 

the French GOELAMS study group and also from the GITIL 

Italian study group (the latest presented at the last American 

Society of Hematology [ASH] meeting) failed to show a 

superiority of HDT-ASCT over a dose-intensive rituximab-

containing regimen alone.12,13 Accordingly, there is still a 

need to clearly discriminate patients who will necessitate 

the use of HDT-ASCT from patients who will be cured with 

immunochemotherapy alone. This is currently approached 

with the use of early PET evaluation, in the context of clinical 

trials (see below). Pending these results, in our institution, 

an R-ACVBP induction scheme followed by HDT-ASCT is 

offered to aaIPI 2–3 patients.

Identification of new prognostic 
markers
As previously described, management of DLBCL patients 

is guided by aaIPI score, which is to date the best available 

clinical tool to risk-stratify them. However, within each 

prognostic subgroup, there remains a marked heterogeneity 

in clinical outcomes, suggesting the existence of biological 

parameters that are probably not taken into account by this 

clinical-only variables-based index. In particular, it does not 

identify those patients who will follow an especially aggres-

sive course, and who consecutively will have a markedly 

reduced survival. Therefore, in recent years, many efforts 

have been made to find biological prognostic markers able 

to identify such aggressive forms.

In this field, gene-expression profiling (GEP) studies 

have been conducted to divide DLBCL into two major 

molecular subtypes, based on cell-of-origin gene signatures: 

germinal center B-cell (GCB) type and activated B-cell 

(ABC) type, the latter being associated with inferior OS.14 

However, to date, GEP has not been routinely feasible. 

Therefore, an attempt was made to correlate each of these 

two subtypes with immunohistochemical (IHC) markers, 

which are CD10 and BCL6 for GCB type, and MUM-1/

IRF-4 for ABC type. But so far, such an algorithm has not 

demonstrated clear prognostic relevance and is not com-

monly used to guide therapy.

In an attempt to go further in the study of the prog-

nostic significance of such IHC markers, especially in 

the rituximab era, the Lunenburg Lymphoma Biomarker 
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Consortium  evaluated – using tissue microarrays issued from 

1514 patients included in twelve prospective clinical stud-

ies from European and American collaborative groups – the 

prognostic value of the following IHC markers: BCL2, BCL6, 

CD5, CD10, MUM1, Ki67, and HLA-DR.15 In patients 

treated with immunochemotherapy, only CD5 expression 

and Ki67 level appeared to be of prognostic value for OS, 

whereas the GCB/non-GCB IHC-based algorithm was not 

discriminant. At the end of the day, aaIPI seems to remain 

the best available prognostic index to date, meaning that 

molecular markers have still to be identified.

Based on the importance of alterations in oncogenes 

and tumor-suppressor genes in the pathogenesis of DLBCL, 

deregulation of the MYC and BLC2 genes were recently 

suggested as poor prognosis factors. This deregulation 

can result either from chromosomal translocation or from 

gene amplification. In more detail, the combination of the 

alteration of these two oncogenes, the former promoting 

cell proliferation and the latter inhibiting apoptosis, and 

defining double-hit DLBCL seems to confer to the disease 

a particularly grim natural history. The impact of such a 

combination of genetic abnormalities was established in two 

recently published studies. In the first, Green et al performed 

fluorescence in situ hybridization (FISH) analysis and immu-

nohistochemistry on biopsies of 193 de novo DLBCL patients 

who were uniformly treated with R-CHOP.16 Simultaneous 

rearrangement of the two genes was found in 6% of patients, 

conferring a significantly shorter median OS as compared 

to non-double-hit patients (13 vs 95 months, respectively), 

whereas translocation of one of these two oncogenes was 

not found to impact survival. FISH analysis being unable 

to detect MYC deregulation from other mechanisms than 

translocation, the measure of MYC and BCL2 expression 

by immunohistochemistry was performed. MYC was con-

sidered overexpressed when detected in more than 40% of 

lymphoma cells, and BCL2 when detected in more than 70% 

of lymphoma cells, defining the “double-hit score” (DHS). 

Patients with no hyperexpression of one of these markers 

were considered DHS-0, whereas those with overexpres-

sion of one marker were considered DHS-1, and those with 

overexpression of the two markers were considered DHS-2, 

the latter representing 29% of patients. By univariate analy-

sis, DHS-2 patients demonstrated significantly inferior PFS 

and OS compared to DHS-0/-1 patients, independently of 

GCB or ABC subtype, and also independently of aaIPI. 

Of note, high expression of MYC or BCL2 alone was not 

of prognostic significance. Similar results were found by 

Johnson et al, after measuring by an immunohistochemical 

method the concurrent  expression of MYC and BCL2 in 

167 DLBCL patients who received R-CHOP therapy.17 

Here again, only coexpression of the two oncogenes, found 

in 21% of patients, was significantly associated with poorer 

PFS and OS, also independently of IPI score or molecular 

subtype. Taken together, these data call for a systematic 

assessment of BCL2 and MYC expression by gene analysis 

and immunohistochemical analysis. So-called double-hit 

patients thus could benefit from more intensive treatment or 

novel therapies, even if no standard of care is yet defined for 

those types of lymphoma. This is particularly underlined by 

the fact that their survival doesn’t seem to be improved by 

intensive chemotherapy-based salvage treatment.18

Finally, very recently, results from an international 

consortium program study on a large cohort of DLBCL 

patients treated with R-CHOP found TP53 mutations to 

have strong prognostic value for survival, independently of 

GEP subgroups.19

Early FDG-PET evaluation-based 
therapy
Given the importance, in terms of clinical outcome, of 

obtaining CR after first-line induction in DLBCL patients, 

computed tomography-based end-of-treatment evaluation 

remains unsatisfactory. Indeed, in the frequent occurrence 

of a residual mass, such anatomic imaging is not able to 

discriminate active disease from fibrosis. The emergence of 

functional nuclear imaging and particularly of 18F fluoro-2-

deoxy-d-glucose positron emission tomography (FDG-PET) 

provided more accurate tools regarding prognosis after 

completion of treatment, the achievement of metabolic CR 

being correlated with survival.20 However, such delayed 

information cannot be used to guide treatment strategies. 

Thus, the prognostic value of interim FDG-PET, after one 

to four cycles of chemotherapy, has been addressed in 

several studies, all showing correlation between negative 

early FDG-PET and survival. However, most of them were 

performed before the rituximab era. Moreover, the use of a 

visual qualitative approach has been associated with false-

positive results.

Thus, Safar et al retrospectively studied a series of 112 

newly diagnosed DLBCL patients treated with R-CHOP 

or R-ACVBP and in whom PET-FDG was performed after 

two cycles of treatment.21 Interpretation of PET-FDG was 

performed according to both qualitative (= visual) and 

quantitative methods. According to the qualitative method, 

negativity is defined by the absence of any abnormal uptake. 

The quantitative method is based on the degree of reduction 

submit your manuscript | www.dovepress.com

Dovepress 

Dovepress

292

Karlin and Coiffier
 

O
nc

oT
ar

ge
ts

 a
nd

 T
he

ra
py

 d
ow

nl
oa

de
d 

fr
om

 h
ttp

s:
//w

w
w

.d
ov

ep
re

ss
.c

om
/ b

y 
54

.1
91

.4
0.

80
 o

n 
20

-J
un

-2
01

7
F

or
 p

er
so

na
l u

se
 o

nl
y.

Powered by TCPDF (www.tcpdf.org)

                               1 / 1

www.dovepress.com
www.dovepress.com
www.dovepress.com


OncoTargets and Therapy 2013:6

of standardized uptake value (∆SUV
max

) between initial 

and interim PET, the cutoff for negativity being a ∆SUV
max

 

greater than 66%. Patients achieving PET negativity after 

two cycles of therapy demonstrated significant improvement 

in 3-year PFS (84% vs 47%, P , 0.0001) and OS (88% vs 

62%, P = 0.003) compared to patients who did not. This PFS 

advantage was also found by using the quantitative approach 

(77% vs 38%, P = 0.002).

Accordingly, sequential use of PET-FDG, in contrast to 

aaIPI, introduces a dynamic marker, probably better reflect-

ing the natural evolution of lymphoma and therefore more 

in accordance with biology of the tumor. Interim PET-FDG 

results could be used to guide the modalities of continuation 

of therapy in a risk-adapted treatment approach. It means that 

patients obtaining early PET negativity could be spared from 

a more intensive approach, with the aim of limiting toxicity, 

and conversely patients remaining PET-positive could be 

offered HDT-ASCT. However, there has not been any random-

ized study showing that modifying the treatment on interim 

PET results has changed the outcome of the patients.

Two ongoing LYSA group trials are currently studying 

such modalities. In the LNH-091b trial, patients with newly 

diagnosed aaIPI = 0 DLBCL are randomized either to six 

cycles of R-CHOP (standard treatment) or four cycles only 

in case of PET negativity after two cycles of therapy (experi-

mental arm). Similarly, but in intermediate- or high-risk 

young patients, the recently opened GAINED trial proposes 

an early FDG-PET-driven strategy. All patients are evaluated 

by FDG-PET after two (PET2) and four (PET4) cycles of 

therapy by a quantitative method. Patients having negative 

PET2 and negative PET4, considered as early good respond-

ers, will receive immunochemotherapy-based sequential 

consolidation, while patients having positive PET2 and 

negative PET4, considered as late responders, will receive 

HDT-ASCT.

Finally, in a recently published study, Miyazaki et al 

retrospectively analyzed 50 de novo DLBCL patients and 

found a correlation between initial high SUV
max

 and shorter 

PFS.22

New agents in first-line treatment 
of DLBCL
Despite a dramatic reduction in the rate of relapse and failure 

in DLBCL in the last decade, the proportion of patients not 

achieving CR or relapsing shortly after first-line therapy 

remains significant. Therefore, there is a need for more 

effective first-line treatments, especially in high-risk patients. 

Among the current studies focusing on new agents, particular 

attention has been dedicated to new monoclonal antibodies, 

and also to immunomodulatory drugs.

Monoclonal antibodies
Regarding previous publications dealing with the interest 

of adding rituximab to chemotherapy and as a common cell 

antigen expressed on B cells, CD20 remains the most suitable 

antibody target for the treatment of DLBCL. Thus, recent 

efforts in the field of anti CD20 monoclonal antibodies have 

been made to improve their efficacy: on the one hand, by 

increasing direct cell-death capacities, through modifications 

of variable regions; on the other hand, by increasing immune 

effector functions such as antibody-dependent cytotoxic-

ity (ADCC), through intrinsic changes of the Fc region of 

the antibody. In this field of investigation, Obinutuzumab 

(GA-101) was designed as a third-generation, humanized, 

and glycoengineered anti-CD20 antibody developed from 

the parental murine antibody B-ly1.23 It exhibits typical 

characteristics of a type II anti-CD20 antibody, with a lower 

complement-dependent cytotoxicity but a much superior cell 

death than rituximab.24 In addition, GA101 also harbors a gly-

coengineered, afucosylated Fc segment, resulting in a much 

more important binding affinity for FcγRIIIa than rituximab, 

translating into an increased induction of ADCC.25 Thus, 

GA-101 could be more effective than rituximab. Although 

studies regarding GA-101 mainly focused on indolent lym-

phoma, some showed clinical activity in relapsing aggressive 

NHL. Cartron et al reported a phase II study in which seven 

of 25 (28%) relapsed DLBCL achieved tumor response.26

In addition to the question of interim FDG-PET-

driven strategy, the aforementioned GAINED trial also 

offers patients the choice of being randomized between 

R-chemotherapy or GA-101-chemotherapy. This trial was 

recently opened to inclusions.

Finally, newly designed antibody–drug conjugates have 

shown interesting results, which were presented during the 

last ASH meeting.27,28

Immunomodulatory drugs
Lenalidomide, an immunomodulatory drug derived from 

thalidomide, and with proven activity in multiple myeloma 

and chronic lymphocytic leukemia, has recently received 

increasing interest in NHL.29,30 The mechanism of action results 

from immunomodulatory properties, enhancing NK-cell 

antitumoral activity and altering the balance between pro- and 

anti-inflammatory cytokines leading to increased apoptosis, 

and also from antiangiogenic properties.30,31 The first phase II 

study of single-agent lenalidomide in relapsed/refractory NHL 
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was performed on 49 patients, including 53% with DLBCL 

histology. The overall response rate (ORR) in this subgroup 

was 19%, with an acceptable toxicity, the most common grade 

3–4 adverse events being cytopenias, generally easily manage-

able. Neither flare nor tumor lysis syndrome was observed.32 

Another phase II study was conducted on 217 relapsed/

refractory patients, including 108 DLBCL, with an ORR of 

28%.33 Based on these results and on the synergistic in vitro 

activity observed in combination with rituximab, a phase I 

study combining R-CHOP + lenalidomide (R2CHOP) was 

performed on 20 newly diagnosed DLBCL patients.34 Lenali-

domide dose-escalation levels were 15 mg, 20 mg, and 25 mg, 

administered on days 1–10. No dose-limiting toxicity was 

found, and a dose of 25 mg on days 1–10 was recommended 

for the corresponding ongoing phase II study. The most grade 

3–4 adverse events were hematological (neutropenia and 

thrombocytopenia), but febrile neutropenia rarely occurred. 

The ORR was 100%, with a CR rate of 77%. Confirming 

these promising results, another phase II study, presented at 

the 2012 ASH meeting, was conducted on 49 DLBCL patients 

who received CHOP-R plus lenalidomide 15 mg days 1–14. 

ORR was 92%, with 86% CR. After a median follow-up of 

18 months, OS was 94% and PFS 75%.35 Interestingly, recently 

published data showed a better sensitivity to lenalidomide 

in non-GCB than in GCB relapsed/refractory patients.36

The previously described immunomodulatory properties 

of lenalidomide, combined with a good tolerability profile 

and an oral formulation, make it a good candidate for main-

tenance treatment. Such use has been now widely studied in 

multiple myeloma, and phase III studies are currently ongoing 

in chronic lymphocytic leukemia. So far, there have been no 

data on maintenance treatment of lenalidomide in DLBCL. 

Reddy and colleagues conducted a phase II randomized trial 

of lenalidomide alone or in combination with rituximab as 

maintenance treatment in CR-achieving DLBCL patients. 

The respective 2-year disease-free survival rates of 100% and 

92% compared favorably with the approximate 70% disease-

free survival of historical cohorts.37 The ongoing LNH 09-6B 

(REMARC) trial (NCT01122472) conducted by LYSA 

cooperative group has also applied this strategy to newly 

diagnosed DLBCL patients aged 60–80 years. Responders 

after R-CHOP therapy are randomized to lenalidomide main-

tenance (25 mg/day, days 1–21) or placebo in the following 

2 years, known as the period where most relapses occur.

Other drugs
Various new agents are currently being tested as part 

of early phase clinical trials, with an increasing role of 

targeted  therapies. Several specific signaling pathways have 

emerged as important contributors to pathogenesis, leading 

to the development of new (and often oral) drugs. Numerous 

PI3 K-AKT pathway inhibitors are now evaluated. Promising 

results have also been found with the so-called PCI-32765, 

acting as Bruton’s tyrosine kinase inhibitor.38 In this field, 

notably interesting results issued from a phase II study 

were communicated at the last ASH meeting, although the 

efficacy of the compound seems to be limited to the ABC 

subtype.39

Most of these agents are at this time used as single drugs 

in relapsed/refractory patients. However, there is a rationale 

to combine them with standard immunochemotherapy with 

the aim of improving ORR after first-line therapy.

Conclusion
Prognosis of DLBCL has considerably improved during the 

past 10 years. However, not all patients achieve cure of their 

disease, and the treatment of relapses remains  unsatisfactory. 

Therefore, reaching CR after first-line therapy is an essential 

goal, but the benefit of intensive  treatments must be balanced 

with the risk of toxicity,  especially in young patients. Iden-

tification of new  biological markers, routinely applicable, 

and early FDG-PET  evaluation will help to improve such 

risk-adapted therapy. Moreover, recent data regarding the 

addition of novel agents to standard induction chemotherapy 

are particularly promising, especially in high-risk patients. 

Through its immunomodulatory properties, lenalidomide 

is of major interest in maintenance therapy, with the aim of 

reducing the risk of relapse. Only well-conducted clinical 

trials will be able to resolve all these issues. We encour-

age physicians, as far as possible, to refer their patients to 

reference centers participating in such trials.

Disclosure
Bertrand Coiffier: Celgene, honoraria; Roche, consultancy, 

honoraria. Lionel Karlin: Celgene, honoraria, expert board 

committee; Janssen, honoraria.
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