
DLBCL: Current Therapeutic 
Approaches

Julio C Chavez, MD
Associate Professor

Department of Malignant Hematology
Moffitt Cancer Center

Tampa, US
julio.c.chavez@moffitt.org

mailto:julio.c.chavez@moffitt.org


Outline
1. Introduction
2. Treating limited stage DLBCL
3. Treating advanced stage DLBCL
4. Evolving treatment for R/R DLBCL
5. Treating elderly pts with DLBCL



Most Common Subtypes of NHL

Lichtman MA. Williams Hematology. 7th ed. New York, NY: McGraw Hill. 2006;1408.
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Clinical Features
• Lymph nodes enlargement:

– Neck: Pain or obstructing mass
– Mediastinal: dyspnea, chest pain, superior vena cava syndrome
– Retroperitoneal: abdominal mass, abdominal pain, bowel 

obstruction, hydronephrosis
– Extranodal disease in 20-40% of cases
– 60-70% present with advanced disease (III/IV)

• B symptoms: drenching night sweats, persistent fevers, 
weight loss > 10% in the last 6 months



DLBCL: Risk stratification and International 
Prognostic Index (IPI score)

• Prognostic factors
– Age > 60
– Performance status 

(ECOG)> 2
– LDH above ULN
– Stage III/IV
– Extranodal disease>1

• Risk category
– Low (0 or 1)
– Low-intermediate (2)
– High-intermediate(3)
– High (4 or 5)



DLBCL prognosis: Comparison of Clinical Prognostic Indexes

§ N = 2124 patients with DLBCL who received R-CHOP from 1998-2009 across 7 multicenter 
randomized clinical trials

§ Compared with the IPI, the NCCN-IPI better discriminated low-risk and high-risk subgroups

Ruppert. Blood. 2020;135:2041.
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DLBCL is a molecularly heterogeneous disease; 
certain patient subsets do worse  

Patients with ABC DLBCL are less likely to be 
cured by R-CHOP 

N Engl J Med. 2008 Nov 27;359(22):2313-23

“Double-Hit” (Myc + Bcl-2) carries worst 
prognosis

J Clin Oncol 2012 30:3452-3459.

Primary refractory or first relapse within 12 months
High IPI score at relapse
Transformed lymphoma
Relapse post ASCT or not ASCT eligible

Additional Unmet Need



Current and Future Pathology Work Up For DLBCL

should be reserved for patients with altered lymph node archi-
tecture and a polymorphic infiltrate that do not fulfill criteria for
the diagnosis of lymphoma or there is uncertainty because of a
small size or low-quality biopsy.149,150 EBV-positive B-cell prolif-
erations should be classified as lymphoma if the criteria of a
well-defined EBV-associated lymphoma are fulfilled (eg, EBV-
positive DLBCL, NOS, and plasmablastic lymphoma). In tissues
with low to modest numbers of EBV-positive B cells without dis-
tortion of the nodal architecture, the term “EBV reactivation” is
preferred. EBNA2 immunostaining is recommended in this or
other clinical settings because it supports EBV latency pattern III,
which suggests an underlying immunodeficiency. It is negative
in most EBV-positive tumors in otherwise healthy people.

EBV-positive DLBCL, NOS, is an aggressive lymphoma that can
present over a wide age range; however, patients younger than
age 45 years have a better prognosis.151-153 By definition, .80%
of the malignant cells should express EBER.152,154,155 The
morphology is variable. A T-cell/histiocyte-rich large B-cell
lymphoma-like pattern is frequently seen in younger patients and
is associated with a better prognosis. In adults, the pattern may
be monomorphic or polymorphic, but these patterns do not have
prognostic impact.152,154-156 The differential diagnosis with EBV-
positive classic Hodgkin lymphoma (CHL) can be challenging;
however, expression of B-cell markers in .50% of the tumor cells,
extranodal presentation, and/or EBV latency III favors the diagno-
sis of EBV-positive DLBCL, NOS. Extended B-cell antibody panels
are critical in this setting.157 DLBCL associated with chronic inflam-
mation and fibrin-associated DLBCL remain discrete entities, sep-
arate from EBV-positive DLBCL, NOS.

“EBV-positive mucocutaneous ulcer” was introduced in the
2016 WHO classification as a provisional entity,5 but it is now

considered a definite entity.149,156,158-160 These are solitary
lesions, usually in the oropharyngeal mucosa. Cutaneous and
gastrointestinal presentations are usually associated with iatro-
genic immunosuppression. In patients with $2 skin lesions, the
term “EBV-positive B-cell polymorphic LPD,” or when appropri-
ate, “EBV-positive DLBCL, NOS,” or other specific type of EBV-
positive lymphoma or LPD is preferred.160,161

Lymphomatoid granulomatosis (LyG) is a rare angiocentric
and angiodestructive LPD composed of a variable number of
EBV-positive B cells admixed with numerous reactive T cells.
Pulmonary involvement is required for the diagnosis.162

Although the disease is well defined, there are significant
overlapping features with other immunodeficiency-related
EBV-positive B-cell LPDs.162,163 Isolated central nervous sys-
tem (CNS) or gastrointestinal tract involvement by an
EBV-positive lesion resembling LyG is observed usually in the
context of known causes of defective immune surveillance
(EBV latency III).164,165 In this scenario, the diagnosis of EBV-
positive polymorphic B-cell LPD or EBV-positive DLBCL, NOS
should be rendered.

HHV-8–associated lymphoproliferations include multicentric Cas-
tleman disease, HHV-8 germinotropic LPD, HHV-8–positive
DLBCL, NOS, primary effusion lymphoma (PEL), and extracavi-
tary PEL.166 There are significant overlapping features among
these disorders.166,167 PEL and extracavitary PEL in HIV-positive
patients are usually HHV-8 positive and EBV positive; however,
in elderly HIV-negative individuals, EBV is usually nega-
tive.166,168-170 In extracavitary presentations, the diagnosis of
HHV-8–positive DLBCL, NOS should be favored in EBV-negative
patients with cytoplasmic IgM lambda and/or associated with
multicentric Castleman disease.171
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Figure 2. Algorithm for the diagnostic workup of aggressive B-cell lymphomas. The current algorithm for diagnosing aggressive large B-cell lymphomas starts with
a biopsy collection from a lymph node (excision or needle biopsy) or a biopsy of an extranodal site. The diagnosis of the different lymphoma entities is based on a
combination of morphology, immunophenotype, EBER in situ hybridization, FISH analysis, and B-cell clonality analysis. Advances in the understanding of DLBCL herald
a transition to a molecular genetic classification (red arrow). This genetic classification is based on mutational profile, somatic copy number alterations, and structural
variants. The depicted molecular subtypes were identified in 3 different studies indicating that these subgroups reflect true biological differences.131,132,134 On the basis
of these molecular studies, a predictor model was developed that dissects the cell-of-origin and stratifies further the molecular classification into 7 genetic subtypes
with apparently clinical relevance.133 The acronyms indicate the names given in the different studies to the same identified biological group.
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2017 WHO 
Classification

Gene Expression 
Subtypes

WHO Classification: Aggressive B-Cell Lymphoma

Swerdlow. WHO Classification of Tumours, Revised 4th Edition. 2017;2. Alaggio. Leukemia. 2022;36:1720.

HGBCL DH/TH: high-grade B-cell lymphoma with MYC and BCL2 and/or BCL6 rearrangements
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Novel DLBCL Genomic Subtypes

de Level. Blood. 2022;[Epub].

Diffuse large B-cell 
lymphoma

Gene expression 
subgroups Genetic 

subtypes Hallmark genetic features Overall survival 
R-CHOP chemotx Candidate drug target

Mutational Group 5-yr OS BTK PI3K BCL2 JAK IRF4 EZH2

MYD88L265P mutation 
CD79B mutation 40% ✓ ✓ ✓ ✓ ✓

NOTCH1 mutation 27% ✓

TP53 inactivation 
aneuploidy 63% ✓

BCL6 translocation
NOTCH2 mutation 67% ✓ ✓ ✓

SGK1 mutation
TET2 mutation 84% ✓ ✓

EZH2 
mutation

BCL2 
translocatio

n

MYC translocation
DDX3X mutation 48%

✓ ✓ ✓TNFAIP3 
inactivation

CARD11 mutation
82%

MCD

N1

A53

BN2

ST2

MYC+

MYC-

Other

Composite

ABC

Unclassified

GCB

EZB
DH-alg+

DH-alg-

0 2 4 6 8 10

0 2 4 6 8 10

0 2 4 6 8 10

0 2 4 6 8 10

0 2 4 6 8 10

0 2 4 6 8 10

0 2 4 6 8 10

Years



DLBCL: Limited Stage
• 3-4 cycles or full 6 cycles of R-CHOP?
• Consolidative radiation?
• Bulky limited stage



Studies in limited stage DLBCL: In general good 
prognosis

Trial Design Patients PFS OS

SWOG S0014
Persky, JCO 2014 Ph II: R-CHOP + IFRT Stage modified IPI > 1

(N= 60) 4-y: 88% 4-y: 92%

SWOG S0313
Persky, Blood 2015 Ph II: CHOPx3 + IFRT +RIT Stage modified IPI > 1 5-y: 82% 5-y: 87%

MINT trial
Pfreundschuh, Lancet 2011

Ph III: R-CHOPx6 vs CHOPx6
(IFRT x stage I bulky)

< 60y, aaIPI=0, <7.5 cm
(N= 101) 6-y: 90% 6-y: 95%

FLYER trial
Poeschel, Ph III: R-CHOPx6 vs R-CHOP+2R < 60y, aaIPI=0, <7.5 cm

(N= 588)
3-y:

94 v 96%
3-y:

98 v 99%

LYSA/GOELAMS
Lamy, Blood 2018

Ph III: R-CHOPx4-6 vs R-CHOPx4-6+IFRT
(PET guided- pos if DC4)

Stage I/II, < 7cm
(n= 319)

5-y EFS 
89 v 92%

5-y
92 v 96%

SWOG S1001
Persky, JCO 2020

Ph III: R-CHOPx4 vs R-CHOPx3+IFRT+RIT 
(PET guided-pos if DC4,5) Stage I/II, < 10 cm 5-y: 87% 5-y: 90%

BCCA
Sehn, ASH 2019 Retrospective: R-CHOPx4 if PET- Stage I/II (n= 319) 5-y: 88% 5-y: 90%



Outcomes in PET+ Stage I/II DLBCL: BCCA 
Restrospective Experience

Sehn et al. ASH Meeting 2019

PET-

PET+
PET-

PET+



Intergroup NCTN S1001: Study Design- No 
IFRT in PET- LS DLBCL

• Primary endpoint: 5-yr PFS rate 
– Historical estimate of 85% vs alternative 

hypothesis of 93%

• Secondary endpoints: PFS within PET-
positive and PET-negative subgroups, toxicity 
of PET-directed therapy, response, OS

Patients with newly 
diagnosed stage I/II 

DLBCL (by PET and CT); 
non-bulky (< 10 cm);
measurable disease;

no CNS, testicular, 
primary mediastinal, or 
concurrent or preceding 

indolent lymphoma
(N = 132)

36-45 Gy IFRT
(n = 12)

R-CHOP x 3

R-CHOP x 1
(n = 113)

Ibritumomab
Tiuxetan

Cycle 3, Days 21-35 Days 21-42 after IFRT

Persky. ASH 2019. Abstr 349.

PET positive*
(n = 18‡)

PET negative†

(n = 110§)

Interim PET
Cycle 3, Days 15-18

*PET+: Deauville 4-5. †PET-: Deauville 1-3. ‡n = 2 refused tx; n = 4 with Deaville X transferred to PET- arm. 
§n = 2 did not receive tx. Patients with stage I/II DLBCL by CT but stage III/IV by PET received R-CHOP x 6 
cycles.



PET+ disease can be salvaged by radiation: 
SWOG S1001: iPET+ received IFRT

with Deauville 3 iPET (3 out of 30). There are other trials
prospectively investigating PET-directed therapy in DLBCL,
including OPTIMAL . 60 (ClinicalTrials.gov identifier:
NCT01478542) and LNH 2009-1B (ClinicalTrials.gov
identifier: NCT01285765). Our data demonstrate the fea-
sibility of real-time PET analysis and support the timing
of scans at between days 15 and 18 of the third cycle of
R-CHOP.

Several large European rituximab-based studies in limited-
stage DLBCL have focused on patients with more favorable
risk than those treated in S1001. The MabThera In-
ternational Trial defined a cohort of 101 patients with fa-
vorable outcome to 6 cycles of R-CHOP or R-CHOP with
etoposide (R-CHOEP) 3 6 with radiation to bulky disease;
with a median age of 47 years (all, 60 years), IPI of 0, and

disease bulk , 7.5 cm, this group had a 6-year PFS rate of
90% and OS of 95%.26 The FLYER trial randomly assigned
patients with amedian age 48 years, age-adjusted IPI (aaIPI)
of 0, and bulk , 7.5 cm to 6 cycles of R-CHOP or 4 cycles
of R-CHOP plus 2 additional rituximab doses, and showed
similar PFS (3-year, 94% v 96%) and OS (98% v 99%),23

establishing the role of R-CHOP 3 4 without radiation for
these younger, favorable-risk patients. LYSA/GOELAMS
02-03 randomly assigned patients who achieved CR after
4 cycles of R-CHOP administered every 14 days, with smIPI
of 0 and bulk, 7 cm, to observation (n5 76) or to 40 Gy of
IFRT (n 5 82).27 Including those patients with an smIPI of
1 who received an additional 2 cycles of R-CHOP before RT
resulted in a 5-year event-free survival (EFS) of 89% versus
92% and a 5-year OS of 92% versus 96%.
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FIG 3. Landmark analysis at interim positron emission tomography (iPET)/computed tomography scan. (A) Progression-free survival. (B) Overall survival.
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LYSA/GOELAMS: Limited stage DLBCL- PET 
scan may not be beneficial if PET-

R-CHOP

R-CHOP

R-CHOP+ IFRT

R-CHOP+ IFRT

N= 137

N= 144

Lamy, T et al. Blood 2018



Stage I Extranodal DLBCL: Outcomes with RT 
and PET- MSKCC

Bobillo et al. Blood 2020

again only 32% had extranodal involvement.14 In a same way,
the preliminary results of 2 PET-directed studies27,28 showed an
excellent outcome in patients with limited-stage DLBCL who
received 4 cycles of R-CHOP and achieved a PET CR after cycle
3, with no need for RT consolidation. Interestingly, these
studies included patients with risk factors, and around 45% had
extranodal involvement, although sites were not specified.27,28

In our series, patients with nodal disease presented very good
outcomes, with a 10-year DFS of 89% (95% CI, 75-95), sug-
gesting that a short course of chemotherapy could be a good
treatment as proposed in previous studies, especially if PET CR
is achieved. The extranodal population, as discussed above,
presented worse prognosis; unfortunately, because of the low
number of events, we could not performed further subanalyses
to compare short vs extended R-CHOP in the extranodal group.
Thus, whether a short course of chemotherapy is the most
appropriate treatment of patients with extranodal disease
should be addressed in prospective trials.

Finally, late relapses in advanced stage DLBCL are uncommon;
however, they seem to be more frequent in limited stage. The
recent long-term analysis of the SWOG S8736 study reported a

pattern of continuous relapse after 5 years.29 Late relapses
continue to occur in the modern era, as observed in our study,
with 26% of patients relapsing after 5 years, and other
studies.19,29,30 In contrast, the LYSA 02-03 trial described only
4 patients relapsing beyond 5 years, probably reflecting a more
favorable-risk population.13 We observed 27% of relapses
occurred in the CNS, which is similar to the 32% recently re-
ported in stage I DLBCL.19 Our data show the testes and breast
are high-risk sites for CNS recurrence,24-26 suggesting the need
for CNS prophylaxis in patients with breast involvement, which
is not routinely performed.

In conclusion, our study confirms the good outcomes of patients
with stage I DLBCL in themodern era. We observed that patients
with extranodal involvement have an inferior OS and PFS than
nodal patients. Patients with extranodal stage I DLBCL may
benefit from RT consolidation. Conversely, in extranodal pa-
tients achieving a PET-negative CR after immunochemotherapy,
RT could potentially be spared. The optimal number of che-
motherapy cycles in patients with extranodal disease should be
explored in prospective randomized trials, especially when RT is
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Figure 5. Landmark analyses in patientswith PET that was negative at the end of immunochemotherapy according to the administration of RT consolidation or not.OS
(n 5 272) (A) and PFS (n 5 272) (B) of the whole cohort; OS (n 5 171) (C) and PFS (n 5 171) (D) of patients with extranodal involvement.
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the extranodal population (n5 171), and results were consistent
(Figure 5). We sought to evaluate the role of RT and the optimal
number of R-CHOP cycles in patients with IPI 5 0; however,
because of the low number of events, these subanalyses could
not be performed.

Patterns of relapse
Seventeen (8%) patients in the extranodal group and 6 (5%)
patients in the nodal group relapsed at a median time of
36 (range, 4 months to 13 years) and 37 months (range, 9 months
to 10 years), respectively. Relapse according to initial site is
presented in supplemental Figure 4. Sixteen (61%) patients
relapsed or progressed as localized disease, 5 involving the
initial site and 11 involving a distant site. Six patients (26%)
relapsed 5 years after treatment completion. Relapses occurred
outside of the radiation field in all patients who received RT.
PET scan at the end of treatment was positive in 2 of 23 patients.
The most common sites of relapse were the lymph nodes (n 5 8,
31%) and the CNS (n5 7, 27%). Patients who relapsed in the CNS
had initial involvement of testes (n5 2), breast (n5 2), and lymph
nodes (n5 3), and 3 of 7 had receivedCNS prophylaxis. The COO
of patients with CNS relapse was GCB (n 5 3), non-GCB (n 5 2),
and missing (n 5 2).

Second neoplasms
After a median follow-up of 5.5 years, 28 (8%) patients de-
veloped a second solid malignancy: 16 (7%) extranodal and
12 (10%) nodal. Eight (2%) patients developed a second myeloid
neoplasm at a median time of 3.9 years. Six of 7 patients with
available cytogenetics presented chromosomal aberrations
commonly associated with therapy-related myeloid neoplasms
including partial loss of 5q, loss of chromosome 7, and inversion
16. There were no statistically significant differences in the cu-
mulative incidence of second malignancies between extranodal
and nodal or between patients treated with and without RT
(supplemental Figure 3).

Discussion
To the best of our knowledge, this is the largest retrospective
study limited to stage I DLBCL in the rituximab era. We confirm
stage I DLBCL frequently arises in extranodal organs, and, al-
though outcomes are overall very favorable, the involvement of
extranodal sites is associated with worse prognosis. In accor-
dance with previous population-based reports, extranodal
DLBCL accounted for 66% of all stage I in our series.2,3,19 These
numbers are higher compared with recent series of limited-stage
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Figure 3. Outcomes of the whole series according to the site of involvement, nodal or extranodal. (A) OS. (B) PFS. (C) DFS.
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How I treat limited stage DLBCL?
• Non-Bulky stage I/II DLBCL
• R-CHOPx3 à PET

– If PET- à R-CHOPx1
– If PET+ à IFRT
– If DC5 consider biopsy

• Bulky stage I/II DLBCL: UNFOLDER (RT is beneficial but no data on 
PET assessment)

• Extranodal stage I/II: IFRT may not be beneficial if PET negative 
(Bobillo et al, Blood 2020)



Advanced stage DLBCL
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Cunningham D, et al: Lancet 381: 1817-26, 2013.

R-CHOP-14 vs R-CHOP-21 in Newly Diagnosed DLBCL 
(Phase III): PFS, OS
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HR: 0.90 (95% CI: 0.70-1.15;
P = .3763)
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HR: 0.94 (95% CI: 0.76-1.17;
P = .5907)

R-CHOP-14
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Outcomes adding novel agents and DA-EPOCH
Clinical trial ORR (CR) % PFS OS

PYRAMID (bortezomib- non GCB)1

VR-CHOP (n=92)
R-CHOP (n=91)

96 (56)
98 (49)

2-yr: 82%
2-yr: 78% p=0.611

2-yr: 93%
2-yr: 88%; p= 0.763

CALGB/Alliance 503032

R-CHOP (n= 233)
DA-EPOCH-R (n= 232)

89.3 (62.3)
88.8 (61.1)

3-yr: 81%
3-yr: 79%; p= 0.438

3-yr: 85%
3-yr: 85%; p= 0.420

GOYA (obinutuzumab)3

R-CHOP (n=712)
G-CHOP (n=706)

77.9 (59.5)
77.4 (56.7)

3-yr: 66.5%
3-yr: 69.9%; p= 0.92

3-yr: 81.4%
3-yr: 81.2%; p= 1.0

PHOENIX (Ibrutinib)4

IR-CHOP (n=419)
R-CHOP  (n=419)

89.3 (67.3)
93.1 (68.0)

HR: 0949 (0.704– 1.279)
(p= 0.731) 

HR: 0.991 (0.712-1.183)
(p= 0.959)

ROBUST (lenalidomide)5

R2-CHOP (n=285)
R-CHOP  (n= 285)

91 (65)
91 (64)

HR: 0.85 (0.63-1.14)
(p = 0.29)

2-yr: 79%
2-yr: 80%; p= NS

REMARC (lenalidomide 
maintenance)6

R-CHOP à Len (n= 323)
R-CHOP à Px (n= 327)

2-yr: 80%
2-yr: 75%, p= 0.0135)

2-yr: 89%
2-yr: 87%, p= NS

1Leonard JP et al JCO 2017, 2Bartlett NL et al JCO 2019, 3Vitolo U et al JCO 2017, 4Younes A et al JCO 
2019, 5Nowakowski et al JCO 2021, 6Thieblemont C, et al. JCO 2017



CALGB/Alliance 50303: R-CHOP vs DA-
EPOCH-R: Event-Free Survival and OS

EFS OS

Wilson WH, et al. ASH 2016. Abstract 469.

*Median follow-up 5 yrs
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1.61; P = .4386)

Arm N Events 3 Yrs (95% CI) 5 Yrs (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)
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0.79-1.77; P = .42)

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

R-CHOP 233 44 0.85 (0.80-0.89) 0.80 (0.74-0.85)

DA-EPOCH-R 232 50 0.85 (0.79-0.89) 0.76 (0.70-0.71)



Does lenalidomide + R-CHOP improve 
outcomes in DLBCL?

ROBUST: R2-CHOP vs R-CHOP ECOG E1412: R2-CHOP vs R-CHOP

activity, synergy with rituximab and chemotherapy, andmodest
toxicity profile allowing safe combination with R-CHOP. Single
arm phase II studies combining lenalidomide with R-CHOP
show promising results in patients with newly diagnosed and
untreated DLBCL, particularly in the ABC subtype.4,8,9

In the current randomized study, the addition of lenali-
domide to R-CHOP resulted in a 34% reduction in risk of
progression or death in all comers when compared with
R-CHOP alone and in the co-primary end point of im-
proved PFS in ABC subtype of DLBCL. Subset analysis

showed mostly consistent benefit from adding lenalido-
mide across the clinical subsets, albeit small numbers of
patients in each subgroup warrant caution in interpreta-
tion. A subset analysis from a randomized phase III study
of ibrutinib plus R-CHOP versus R-CHOP (PHOENIX) in
patients with non-GCB DLBCL suggested better outcomes
in patients, 60 years of age.18 A similar subset analysis of
E1412 demonstrated trend toward more pronounced
benefit from addition of lenalidomide in younger patients
(Fig 4, Fig A2) with less toxicity than in older patients
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FIG 3. Kaplan-Meier estimate of (A) PFS in patients with ABC, n5 94; (B) OS for patients with ABC; and (C) PFS
in patients with GCB. ABC, activated B-cell–like; GCB, germinal center B-cell–like; OS, overall survival; R-CHOP,
rituximab plus cyclophosphamide, doxorubicin, vincristine, and prednisone; PFS, progression-free survival.
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(except $ 1 extranodal disease site),32 historically showing
3-year PFS of 59% for IPI 3 and 56% for IPI 4-5.33

Prior studies of lenalidomide in DLBCL supported prioritizing
treatment in ABC-type patients based on disease biology and
clinical benefit.22-24 However, there appears to be additional
complexity within COO subtypes,34 leading to possible var-
iable outcomes independent of IPI. Regional variability in
ABC-type patient proportions worldwide may also contribute
some differences,35 although this remains to be determined
with further study. Based on molecular classifier analyses
within ABC type, further subgroups may show differential
outcomes. Ongoing analyses of biomarker and mutational
profiles for ROBUST’s ABC patients will help identify whether
variable genetic profiles affected outcomes. Moreover, fur-
ther classification of types may help provide a biologic basis
for novel/novel drug combinations in DLBCL.

A potential limitation here was median time from initial
diagnosis (or first biopsy) to treatment initiation. Although
COO sample identification was streamlined to 2.4 calendar
days for time from central pathology sample receipt to COO
results being provided to the study site,35 median time from
diagnosis to treatment initiation was longer at 31 days. In
this global study, many patients were referred from smaller
community practices to treatment centers. It is a common
practice for referral centers to re-review pathology con-
sidering diagnostic difficulties in non-Hodgkin lymphoma.
This can cause an additional delay, apart from the need to
access and submit tissue for central review and COO assay.
Similarly, many referral centers require fluorescent in situ
hybridization for double-hit or triple-hit lymphoma, typically
not done at community practices for additional delays. It is
possible that this longer time may have led to selection bias
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FIG 2. PFS, EFS, and OS in the intent-to-treat population: (A) progression-free survival by Independent Radiology Adjudication Committee (IRAC)
assessment; (B) event-free survival by IRAC assessment; (C) OS. EFS, event-free survival; HR, hazard ratio; OS, overall survival; PFS, progression-free
survival; R-CHOP, rituximab plus cyclophosphamide, doxorubicin, vincristine, and prednisone; R2-CHOP, lenalidomide plus R-CHOP.
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Does lenalidomide + R-CHOP improve 
outcomes in DLBCL?

ü Phase III (Only ABC by GEP 
(NanosTring)

ü N= 570 (R-CHOP: 285, R2-CHOP= 
285). Primary endpoint: PFS

ü Median age 65 (21 – 83)
ü IPI 3 – 5: 58%, Stage III/IV: 87%
ü Median time from Dx to treatment: 31 

days
ü Lenalidomide dose: 15 mg d1-d14 

every three weeks

ü Phase II (all DLBCL but stratified by 
COO [also using GEP-NanosTring])

ü N= 280 (R-CHOP: 145, R2-CHOP: 
135). Primary endpoint: PFS

ü Median age 66 (24 – 92)
ü IPI 3-5: 66%, Stage III/IV: 97%
ü Median time from Dx to treatment: 

21 days
ü Lenalidomide dose: 25 mg d1-d10 

every three weeks

ROBUST: R2-CHOP vs R-CHOP ECOG E1412: R2-CHOP vs R-CHOP

Nowakowski et al JCO 2021/doi10.1200/jco.20.01366, Nowakowski et al JCO 2021/doi10.12100/jco.20.01375



POLARIX: Study design

LYSA, the lymphoma study association; IPI, international prognostic index; ECOG PS, Eastern 
Cooperative Oncology Group Performance Status; R-CHP, rituximab, cyclophosphamide, doxorubicin, 
and prednisone; Q21D, every 21 days; R-CHOP, rituximab, cyclophosphamide, doxorubicin, vincristine, 
and prednisone

A double-blinded, phase 3, placebo-controlled trial

Patients
• Previously untreated 

DLBCL 
• Age 18–80 years
• IPI 2–5
• ECOG PS 0–2

N=875

ARM A

Pola
1.8mg/kg 

R-CHP + vincristine placebo 
Q21D x 6 cycles

ARM B

R-CHOP + pola placebo
Q21D x  6 cycles

Rituximab
375 mg/m2

Cycles 7 and 8

Rituximab
375 mg/m2 

Cycles 7 and 8

R
1:1

Stratification factors
• IPI score (2 vs 3–5)
• Bulky disease (≥7.5cm)
• Geographical region



POLARIX: Baseline Characteristics

Tilly. ASH 2021. Abstr LBA1. Tilly. NEJM. 2021;[Epub]

Characteristic
Polatuzumab 

Vedotin + R-CHP
(n = 440)

R-CHOP
(n = 439)

Median age, yr (range) 65 (19-80) 66.0 (19-80)

Male, n (%) 239 (54) 234 (53)

ECOG PS 0/1, n (%) 374 (85) 363 (83)

Bulky disease 
(≥7.5 cm), n (%)

193 (44) 192 (44)

Elevated LDH, n (%) 291 (66) 284 (65)

Median time from 
diagnosis to treatment 
initiation, days

26 27

Ann Arbor stage III/IV, 
n (%)

393 (89) 387 (88)

Extranodal sites (≥2), 
n (%)

213 (48) 213 (49)

Characteristic, n (%)
Polatuzumab 

Vedotin + R-CHP
(n = 440)

R-CHOP
(n = 439)

IPI score
§ 2
§ 3-5

167 (38)
273 (62)

167 (38)
272 (62)

Cell of origin
§ ABC
§ GCB
§ Unclassified

102 (31)
184 (56)
44 (13)

119 (35)
168 (50)
51 (15)

MYC/BCL2 expression 139 (38) 151 (41)

MYC/BCL2/BCL6 
rearrangement

26 (8) 19 (6)



POLARIX: Polatuzumab Vedotin + R-CHP vs R-CHOP
PFS, EFS, and Response

PFS (Primary Endpoint) EFS

§ Best overall response rate: 95.9 % vs 94.1%
‒ Complete response rate: 86.6% vs 82.7%

PF
S 

(%
)

EF
S 

(%
)

MoMo

Pola-R-CHP

R-CHOP

440       404       353       327       246        78         NE         NE
439       389       330       296       220        78          3           NE

HR: 0.75 (95% CI: 0.58-0.96; P = .02)

Patients at Risk, n
Pola-R-CHP

R-CHOP

HR: 0.73 (95% CI: 0.57-0.95; P = .02)

440       402       348       323       243        78        NE         NE
439       386       327       294       218        78         3           NE
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Tilly. ASH 2021. Abstr LBA1. Tilly. NEJM. 2022;386:351.

In favor of polatuzumab In favor of polatuzumab

2-yr PFS: 76.7% vs 70.2%

Median follow-up: 28.2 mo



Pola-R-CHP
(N = 440)

R-CHOP
(N = 439)

Baseline Risk Factors Total
N n 2-Yr Rate n 2-Yr Rate HR 95% Wald CI Pola-R-CHP

Better
R-CHOP
Better

Age group, yr
≤60
>60

271
608

140
300

74.1
77.9

131
308

71.9
69.5

0.9
0.7

(0.6-1.5)
(0.5-0.9)

Sex
Male
Female

473
406

239
201

75.9
77.7

234
205

65.9
75.2

0.7
0.9

(0.5-0.9)
(0.6-1.4)

IPI score
IPI 2
IPI 3-5

334
545

167
273

79.3
75.2

167
272

78.5
65.1

1.0
0.7

(0.6-1.6)
(0.5-0.9)

Bulky disease
Absent
Present

494
385

247
193

82.7
69.0

247
192

70.7
69.7

0.6
1.0

(0.4-0.8)
(0.7-1.5)

Ann Arbor stage
I-II
III
IV

99
232
548

47
124
269

89.1
80.7
72.6

52
108
279

85.5
73.6
66.1

0.6
0.8
0.8

(0.2-1.8)
(0.5-1.3)
(0.6-1.1)

Baseline LDH
≤ ULN
> ULN

300
575

146
291

78.9
75.4

154
284

75.6
67.2

0.8
0.7

(0.5-1.3)
(0.5-1.0)

Cell of origin
GCB
ABC
Unclassified
Unknown

352
221
95

211

184
102
44

110

75.1
83.9
73.0
73.8

168
119
51

101

76.9
58.8
86.2
64.3

1.0
0.4
1.9
0.7

(0.7-1.5)
(0.2-0.6)
(0.8-4.5)
(0.4-1.2)

Double expressor by IHC
DEL
Non-DEL
Unknown

290
438
151

139
223
78

75.5
77.7
76.0

151
215
73

63.1
75.7
69.8

0.6
0.9
0.8

(0.4-1.0)
(0.6-1.3)
(0.4-1.5)

Double- or triple-hit lymphoma
Yes
No
Unknown

45
620
214

26
305
109

69.0
76.8
78.5

19
315
105

88.9
70.3
66.4

3.8
0.7
0.6

(0.8-17.6)
(0.5-1.0)
(0.4-1.1)

POLARIX: Subgroup Analysis of PFS

Adapted from Tilly. NEJM. 2022;386:351.

0.25 1 5

Younger ≤60 yr? 

Benefits in

Females? 

IPI = 2? 

Bulky disease 
(≥7.5 cm)?

GCB subtype? 

DH/TH DLBCL? 



Imminent approval of polatuzumab as frontline 
for DLBCL: Questions remain

• ODAC FDA concerns:
– Modest PFS benefit
– Lack of OS benefit
– Heterogenous 

population
– No pathology central 

review
– DTI 26- 28 days

ww.fda.gov.

Panel agrees that R-CHOP is still acceptable control arm for future trials



Ongoing Clinical trials in Untreated 
DLBCL

• Acalabrutinib + R-CHOP vs R-CHOP
• FrontMIND: Tafasitamab + R2-CHOP vs R-CHOP
• M20-61: Epcoritamab + R-CHOP vs R-CHOP

Is adding X to R-CHOP the answer in the era of highly 
effective novel therapies?



ZUMA-12 Study Design

32

Phase 2

Conditioning 
Chemotherapy + 
Axi-Cel Infusion 

• Conditioning: 
Fludarabine 30 mg/m2 IV 
and cyclophosphamide 
500 mg/m2 IV on 
Days −5, −4, and −3

• Axi-Cel: Single IV 
infusion of 2×106

CAR T cells/kg on Day 0 
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Primary Endpoint
• CR (investigator-assessed per 

Lugano 2014 classification)1

Key Secondary Endpoints
• ORR
• DOR
• EFS
• PFS
• OS
• Safety
• CAR T cells in blood and 

cytokine levels in serum

High-Risk LBCL
• HGBL, with MYC and BCL2 and/or BCL6

translocations (double- or triple-hit), or 
• LBCL with IPI score ≥3 any time before 

enrollment

Dynamic Risk Assessment
• Positive interim PET (DS 4 or 5) after 

2 cycles of an anti-CD20 mAb + 
anthracycline-containing regimen

Additional Key Inclusion Criteria
• Age ≥18 years
• ECOG 0–1 O
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Neelapu S et al. Nat Medicine 2022



ZUMA-12: Baseline Patient Characteristics

33

Characteristic All Treated 
(N=40)

Median age (range), years 61 (23–86)
≥65 years, n (%) 15 (38)

Male, n (%) 27 (68)
Disease stage III/IV, n (%) 38 (95)
ECOG 1, n (%) 25 (63)
1 Prior line of systemic therapy, n (%) 40 (100)
Double- or triple-hit as determined by FISH per investigator, n (%)a 17 (43)
Double- or triple-hit as determined by FISH per central laboratory, n 
(%)a 10 (25)

IPI score ≥3b 31 (78)
Deauville 5-point scale, n (%)

4 19 (48)
5 21 (53)

Neelapu S et al. Nat Medicine 2022



ZUMA-12: Efficacy 
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78% CR
(n=29)

11% PR
(n=4)

8%
(n=3) 3%

(n=1)

Efficacy 
Evaluable

N=37b

Median follow-up (range), months 15.9 (6.0–26.7)
Patients with ≥12-month follow-up, n (%) 23 (62)
Patients with ongoing response as of 
data cutoff 27 (73)

Median time to response (range), months
Initial objective response 1.0 (0.9–6.8)
Initial CR 1.0 (0.9–6.8)

Patients converted from PR/SD to CR, n (%) 7 (19)
PR to CR 6 (16)
SD to CR 1 (3)

• Among all treated patients (N=40), ORR Was 90% (95% CI, 76-97); CR Rate Was 80% (95% CI, 64-91)

Neelapu S et al. Nat Medicine 2022



Duration of Response, Event-Free Survival, 
Progression-Free Survival, and Overall Survivala

DOR EFS

Overall SurvivalPFS OS

Neelapu S et al. Nat Medicine 2022



High Risk Features and Dx to Treatment 
Interval (DTI) of Frontline DLBCL studies

Factor DTI Int- High Risk
- 3-5 IPI

High Risk
- IPI 4-5

MYC-R DHL

CALGB (R-EPOCH vs R-
CHOP)

NR 29.6% 13.6% 5.2% < 1%

PHOENIX
Ibrutinib R-CHOP

27 days 43.2% 16.5% NR NR

GOYA (G-CHOP) NR 46.9% 15.4% NR 1.1%

POLARIX
Pola R-CHOP

26 days 62% NR NR 7.9% 
(tested)

ROBUST (R2-CHOP) 31 days 58% NR NR

ZUMA-12 ? 78% NR 48% 43%



Relapse/Refractory DLBCL



Outcomes of patients with DLBCL

Ekberg. Br J Cancer. 2022;127:1642.
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Swedish registry study (median f/u: 5 yr)
§ N = 2941 with response to 1L tx
§ R-CHOP: 91%
§ Completed ≥6 cycles: 90%

Relapsed on 1L tx: 18% (n = 538)
§ Within first 2 yr: 72%
§ After Yr 5: 1% 
§ 44% responded to salvage tx



Early Relapse and Refractoriness Associated With 
Poor Survival in DLBCL

GOYA: OS Refractory vs Not GOYA: OS POD12 vs Not

Canales-Ruiz. Clin Lymph Myeloma Leukemia. 2022;8:e804.
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§ Data from the phase III GOYA among patients with DLBCL who received 1L rituximab or obinutuzumab 
+ CHOP



• SCHOLAR-1 patient level meta-analysis of refractory Aggressive 
NHL

• ORR of 26%  (CR of 7%, PR of 19%)
• Median OS of 6.6 months

Refractory Diffuse Large B cell 
Lymphoma carries a poor prognosis

Crump M, et Al. Blood 2017



High-Dose Chemotherapy + ASCT in Relapsed 
NHL

Pre-Rituximab Era1 CORAL Trial2

1. Philip. NEJM. 1995;333:1540. 2. Gisselbrecht. JCO. 2010;28:4184.
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Outcomes of patients with Advanced 
DLBCL- Historical Outcomes 

300 Patients
DLBCL

100 
Relapsed 
Refractory

DLBCL

200 Cured 
with

R-CHOP

50 Transplant 
Eligible

50 Transplant 
Ineligible

25 Respond 
to Salvage 

Therapy and 
proceed to 

ASCT

Death from 
Lymphoma

10 Patients 
Cured

15 Patients 
Relapse

ASCT, autologous stem cell transplant; CAR, chimeric antigen receptor; DLBCL, diffuse large B-cell lymphoma.
Flow chart adapted from Friedberg. Hematology Am Soc Hematol Educ Program 2011;2011:498-505.

25 
Nonresponders 

to Salvage 
Therapy
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US FDA approvals of R/R DLBCL

2017 2018 2019 2020 2021

Axi-cel (CD19 CAR)
(DLBCL 3L)

Tisa-cel (CD19 CAR)
(DLBCL 3L)

Liso-cel (CD19 CAR)
(DLBCL 3L)

2022

2nd line DLBCL (axi-cel, 
liso-cel)

Tafasitamab (+Len)
(DLBCL 2L) HCT ineligible

Polatuzumab ADC CD79+ BR
(DLBCL 3L) HCT Ineligible

Loncastuximab (ADC CD19)
(DLBCL 3L)

Selinexor (XPO1)
(DLBCL 3L)



CD19-Directed CAR T-Cell Products
Axicabtagene Ciloleucel 

(Axi-cel)
Tisagenlecleucel 

(Tisa-cel)
Lisocabtagene Maraleucel

(Liso-cel)

§ CD28 costimulation
§ Second generation

§ 4-1BB 
costimulation

§ Second generation

§ 4-1BB 
costimulation

§ Second generation

TCR-type 
signal 
CD3ζ

Transduction 
marker huEGFRt

VH VL FMC63

Costimulatory 
signal CD28

TCR-type 
signal 
CD3ζ

TCR ζ
CD28

VH VL FMC63

Costimulatory 
signal 4-1BB

TCR ζ
4-1BB

VH VL FMC63

Costimulatory 
signal 4-1BB

TCR-type 
signal 
CD3ζ

TCR ζ
4-1BB

van der Stegen. Nat Rev Drug Discov. 2015;14:499.



JULIET
Tisagenlecleucel

60

Pivotal Anti-CD19 CAR T-Cell Therapy Trials: DLBCL

Locke. Lancet Oncol. 2019;20:31. Jacobson. ASH 2020. Abstr 1187. Jaeger. ASH 2020. Abstr 1194. Abramson. Lancet. 2020;396:839.

ZUMA-1
Axicabtagene Ciloleucel

TRANSCEND NHL 001 
Lisocabtagene Maraleucel
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Median F/U 27.8 months
Median age: 58 (23 – 76)
Enrolled (treated): 111 (101)
Best ORR: 83%
Best CR: 54%
Ongoing CR: 39%

Median F/U 14 months
Median age: 56 (22 – 76)
Enrolled (treated): 165 (111)
Best ORR: 52%
Best CR: 40 %
Ongoing CR: 37%

Median F/U 12.3 months
Median age: 63 (18 – 86)
Enrolled (treated): 244 (269)
Best ORR: 73%
Best CR: 53 %
Ongoing CR: 45%



Simulation-Based Standardized OS Curves for 
ZUMA-1 and SCHOLAR-1

A stratified Cox proportional hazards model indicated a 73% reduction in the risk of death in 
ZUMA-1 relative to SCHOLAR-1 (hazard ratio, 0.27, 95%CI 0.2-0.38; P < .0001)

Neelapu, Locke, et al, ASH 2019



Will CD19 CAR T-cell Therapy Replace Auto-transplant?

ZUMA-7
Axicabtagene ciloleucel 

BELINDA
Tisagenlecleucel

TRANSFORM
Lisocabtagene maraleucel 

High-risk DLBCL/B-cell 
lymphomas:
§ Refractory to first-line tx
§ Relapsed after first-line tx

CAR T-cell therapy Salvage therapy/
auto-transplant

Locke et al ASH Meeting 2021
Abstract 2

Mandar et al ASH Meeting 2021
Abstract 91

Met endpoint Met endpoint



CAR T-Cell Therapy: A New SoC in Early Relapsed 
DLBCL

1. Locke. NEJM. 2022;386:640. 2. Kamdar.. Lancet. 2022;399:10343.

Axi-cel
(n = 180)

8.3 (4.5-15.8)

SoC
(n = 179)

2.0 (1.6-2.8)Median, mo (95% 
CI) HR (95% CI) 0.40 

(0.310.51)
P value <.0001

ZUMA-7: Median EFS1
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Phase 3 DLBCL trials (CART vs SOC)
CART arm ZUMA-7 TRANSFORM BELINDA

Construct CD19-CD28-CD3z CD19-41BB-CD3z CD19-41BB-CD3z

Vector Retrovirus Lentivirus Lentivirus

Dose 2 x 106/kg 0.6 – 6.0 x 108 1.0 x108

Bridging chemoTX Not allowed (only steroids) 63% (SOC CIT) 83% (SOC CIT)

Conditioning regimen Flu 30 mg/m2 x3d
Cy 500 mg/m2 x3d

Flu 25/m2x 3d
Cy 250 mg/m2 x3d 

Flu 30 mg/m2 x3d
Cy 300 mg/m2 x3d

ORR/CR 83%/65% 86%/66% 46/28%

EFS median 8.3 months 10.1 months 3.1 months

G3+ CRS 6% 1% 5%

G3+ ICANS 21% 4% 3%

SOC arm 2L CIT (ICE, GDP, DHAP) 2L CIT (ICE, GDP, DHAP) 2L CIT (ICE, GDP, DHAP)

ASCT 36% 46% 33%

ORR/CR 50%/32% 48%/39% 43%/28%

EFS median 2 months 2.3 months 3.1 months

Crossover CART 56% 55% 51%



Current non-CART approved therapies for R/R DLBCL

Lenalidomide + Tafasitamab

Gilles et al Lancet 2020, Sehn et al J Clin Oncol 2019, Caimi et al Lancet Oncol 2021

Polatuzumab + BR Loncastuximab

Articles

984 www.thelancet.com/oncology   Vol 21   July 2020

responded to the tafasitamab plus lenalidomide treat-
ment (two [29%] of seven patients had a complete 
response and five [71%] had a partial response); the 
two patients who had a complete response as best 
response were still in remission at data cutoff.

The median duration of response in the 48 patients 
who achieved an objective response was 21·7 months 
(95% CI 21·7 to not reached; 13 [27%] patients had a 
progression-free survival event after initially having an 
objective response). The proportion of patients with a 
response lasting 12 months was 72% (95% CI 55–83; 
figure 2A). Among the 34 patients with a complete 
response, the median duration of response was not 
reached (three [9%] patients had a progression-free 
survival event after initially having a complete response; 
figure 2B); the proportion of patients with a response 
lasting 12 months and 18 months was the same at 93% 
(95% CI 75–98). For the 14 (18%) of 80 patients with a 
partial response, the median duration of response was 
4·4 months (95% CI 2·0–9·1; ten [71%] of 14 patients had 
a progression-free survival event after initially having a 
partial response; figure 2B). A post-hoc subgroup analysis 
of patients with a response lasting 12 months is shown in 
the appendix (p 10).

39 (49%) of 80 patients had a progression-free survival 
event (disease progression or death). At a median follow-
up of 17·3 months (IQR 11·5–21·2) for progression-free 
survival, median progression-free survival was 12·1 months 
(95% CI 5·7 to not reached; figure 2C). 12-month 
progression-free survival was 50% (95% CI 38–61) and 
18-month progression-free survival was 46% (33–57). Post-
hoc analysis showed median progression-free survival 
after discontinuation of lenalidomide was 12·7 months 
(95% CI 2·3 to not reached). Median time to progression 
was 16·2 months (95% CI 7·4 to not reached), with disease 
progression events occurring in 35 (44%) of 80 patients. 
Median time to next treatment was 15·4 months 
(95% CI 7·6 to not reached; 43 [54%] of 80 patients 
received subsequent treatment). Two patients subsequently 
received salvage treatment consolidation with stem-cell 
trans plantation: one patient each with autologous stem-
cell transplantation and allogeneic stem-cell transplan-
tation. One other patient subsequently received CD19 CAR 
T-cell therapy after disease progression in this study, had a 
complete response, and was in remission at the time of 
this report.

At a median follow-up of 19·6 months (IQR 15·3–21·9) 
for overall survival, 29 (36%) of 80 patients had died; 
median overall survival was not reached (95% CI 
18·3 to not reached; figure 2D). 74% (62–82) of patients 
were alive at 12 months and 64% (51–74) of patients were 
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Figure 2: Patient outcomes
(A) Duration of response in all responding patients. (B) Duration of response by 
best response achieved. (C) Progression-free survival in the full analysis set. 
(D) Overall survival in the full analysis set. Shaded areas indicate 95% CIs.

and biological subgroups examined (Fig 2D; Appendix Fig
A1, online only). Importantly, patients benefited regardless
of refractory status and number of prior lines of therapy,
although sample sizes were small and statistical signifi-
cance could not be established.

Multiple Cox regression analyses showed that after
adjusting for potential prognostic factors and baseline
characteristics, the treatment effects on survival of pola-BR

remained consistent with the primary analysis. For
investigator-assessed PFS, the adjusted HR was between
0.34 (95% CI, 0.20 to 0.58; P , .001) and 0.38 (95% CI,
0.22 to 0.64; P, .001), whereas for IRC-assessed PFS, the
adjusted HR was between 0.37 (95% CI, 0.21 to 0.66;
P , .001) and 0.40 (95% CI, 0.23 to 0.70; P = .001). For
OS, the adjusted HR was between 0.43 (95% CI, 0.24
to 0.78; P = .005) and 0.46 (95% CI, 0.26 to 0.82;
P = .008).
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FIG 2. (A) Progression-free survival by independent review committee. (B) Progression-free survival by investigator. (C) Overall survival of polatuzumab
vedotin combined with bendamustine-rituximab (pola-BR) compared with bendamustine-rituximab (BR). (D) Forest plot of overall survival according to
clinical and biologic characteristics. Values are based on an unstratified analysis. WHO classification was by central pathology review that incorporated
results from NanoString Technologies for cell-of-origin determination when available. ABC, activated B-cell–like; DLBCL, diffuse large B-cell lymphoma;
ECOG PS, Eastern Cooperative Oncology Group performance status; HR, hazard ratio; GCB, germinal center B-cell–like; IPI, International Prognostic Index;
ph, phase; ref, refractory; yr, year.
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Median follow up: 17.3 months
ORR/CR: 59%/41%
Median PFS: 12.1 months 
Median lines: 1
Post CAR-T: No

Median follow up: 22.3 months
ORR/CR: 45%/40%
Median PFS: 9.5 months
Median lines: 2
Post CAR-T: No

Median follow up: 13.4 months
ORR/CR: 48%/24%
Median PFS: 4.9 months 
Median lines: 3
Post CAR-T: yes

LOTIS-2 follow-up analysis: Updated results from a Phase 2 study of loncastuximab tesirine in relapsed 
or refractory diffuse large B-cell lymphoma 
Pier Luigi Zinzani1, Paolo F. Caimi2, Carmelo Carlo-Stella3, Weiyun Ai4, Juan Pablo Alderuccio5, Kirit M. Ardeshna6, Brian Hess7, Brad S. Kahl8, John Radford9, Melhem Solh10, Anastasios Stathis11, 
Jay Feingold12, David Ungar12, Yajuan Qin12, Luqiang Wang13, Mehdi Hamadani14
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BACKGROUND
 Ɣ 3DWLHQWV�ZLWK�UHODSVHG�UHIUDFWRU\�GL΍XVH�ODUJH�%�FHOO�
lymphoma (R/R DLBCL) who are ineligible for, or relapse 
after, salvage chemotherapy/stem cell transplant have a 
poor prognosis and limited treatment options1,2

 Ɣ Loncastuximab tesirine (Lonca) comprises a 
humanized anti-CD19 antibody conjugated to a potent 
pyrrolobenzodiazepine (PBD) dimer toxin3 

 Ɣ LOTIS-2 is a Phase 2 study evaluating Lonca in patients with 
R/R DLBCL (NCT03589469)4–6

 Ɣ 3ULPDU\�HɝFDF\�DQG�VDIHW\�GDWD�KDYH�EHHQ�SUHYLRXVO\�
published5��Ȳ��PRQWKV�VLQFH�SDWLHQWV�UHFHLYHG�ȴUVW�GRVH���
and patients are being followed-up; here, we present 
XSGDWHG�UHVXOWV��Ȳ���PRQWKV�VLQFH�SDWLHQWV�UHFHLYHG�WKHLU�
ȴUVW�GRVH�

METHODS
Study design

 Ɣ This multicenter, open-label, single-arm Phase 2 study of 
/RQFD�HQUROOHG�DGXOW�SDWLHQWV��Ȳ���\HDUV��ZLWK�SDWKRORJLFDOO\�
GHȴQHG�5�5�'/%&/�DQG�Ȳ��SULRU�V\VWHPLF�WUHDWPHQWV

 Ɣ 3DWLHQWV�UHFHLYHG�LQWUDYHQRXV�/RQFD�DW�����ƉJ�NJ�HYHU\�
��ZHHNV��4�:��IRU���F\FOHV��WKHQ����ƉJ�NJ�4�:�WKHUHDIWHU�
for up to 1 year 

 Ɣ Follow-up is Q12W for up to 3 years after the end of 
treatment

Endpoints
 Ɣ 7KH�SULPDU\�HɝFDF\�HQGSRLQW�ZDV�RYHUDOO�UHVSRQVH�UDWH�
(ORR), assessed by central review

 Ɣ 6HFRQGDU\�HɝFDF\�HQGSRLQWV�LQFOXGHG�GXUDWLRQ�RI�UHVSRQVH�
(DoR), progression-free survival (PFS), and overall survival (OS)

 Ɣ Secondary safety endpoints included frequency and severity 
of treatment-emergent adverse events (TEAEs)

RESULTS
Patients and treatment

 Ɣ 145 patients with heavily pre-treated R/R DLBCL received 
at least 1 dose of Lonca; median (range) patient age was 
66 years (23–94)

 Ɣ $W�GDWD�FXW�R΍��0DUFK������������DOO�SDWLHQWV�KDG�FRPSOHWHG�
treatment 

 Ɣ Patients received a mean (standard deviation [SD]) of 4.6 cycles 
(4.3) and median (range) of 3.0 cycles (1.0–26.0) of Lonca

 – Responders (n=70) received a mean of 6.8 cycles (5.0) and 
median of 5.0 cycles (1.0–26.0)

 – �����������UHVSRQGHUV�UHFHLYHG�Ȳ��F\FOHV
 Ɣ Median (range) of follow-up for all patients was 7.8 months 
(0.3–31.0); 37 patients remain in follow-up

CONCLUSIONS
 Ɣ After longer follow-up of patients in LOTIS-2, durable 
responses (median 13.4 months) to Lonca continue to be 
observed in heavily pre-treated patients with R/R DLBCL

 Ɣ No new safety concerns were reported
 Ɣ (ɝFDF\�DQG�VDIHW\�FRQWLQXH�WR�EH�PRQLWRUHG
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Figure 1. Duration of response by best overall response 
(all-treated population)
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Figure 2. Progression-free survival (all-treated population)
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Figure 3. Overall survival (all-treated population)
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Figure 4. Swimmer plot of complete responders

Each bar represents one patient. aOnly for censored patients who discontinued the 
WULDO�GXH�WR�UHDVRQV�RWKHU�WKDQ�SURJUHVVLRQ�RU�ZKR�ZHQW�RQWR�D�GL΍HUHQW�DQWLFDQFHU�
treatment other than transplant.
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Table 1. Overall TEAEs (all-treated population)

TEAE
Patients n (%)

(N=145)

Patients with any TEAE 143 (98.6)

*UDGH�Ȳ��7($( 107 (73.8)

TEAE related to Loncaa 118 (81.4)

TEAE leading to Lonca dose delay or reduction 75 (51.7)

TEAE leading to Lonca discontinuation 36 (24.8)

Serious TEAE 57 (39.3)

TEAE with a fatal outcome 8 (5.5)

a5HODWHG�GHȴQHG�DV�SRVVLEO\�UHODWHG��SUREDEO\�UHODWHG��RU�UHODWHG�LQFOXGLQJ�PLVVLQJ�
relationship. Lonca, loncastuximab tesirine; TEAE, treatment-emergent adverse event. 

Safety
 Ɣ *UDGH�Ȳ��7($(V�ZHUH�UHSRUWHG�LQ�������������SDWLHQWV�
(Table 1) 

 Ɣ 0RVW�FRPPRQ��Ȳ�����*UDGH�Ȳ��7($(V�ZHUH�QHXWURSHQLD�
(38 [26.2%]), thrombocytopenia (26 [17.9%]), increased 
gamma-glutamyltransferase (GGT; 25 [17.2%]), and anemia 
(15 [10.3%])

 – 0RVW�*UDGH�Ȳ��HYHQWV�ZHUH�UHȵHFWLYH�RI�ODERUDWRU\�
abnormalities rather than clinical symptoms

 Ɣ The rate of febrile neutropenia was low (5 [3.4%])
 Ɣ All-grade TEAEs considered likely related to the PBD 
ZDUKHDG�LQFOXGHG�HGHPD�RU�H΍XVLRQ�����>�����@���VNLQ�
reactions and nail disorders (63 [43.4%]), and liver enzyme 
abnormalities (76 [52.4%])

 Ɣ Treatment-related TEAEs leading to treatment 
discontinuation and dose delays were reported in 27 (18.6%) 
and 62 (42.8%) patients, respectively; most common 
reason for both was increased GGT (17 [11.7%] and 
26 [17.9%] patients, respectively)

)JǙGEG]
 Ɣ ORR by central review was 48.3% (70/145); complete 
response was 24.8% (36/145) and partial response was 
23.4% (34/145)

 Ɣ Median DoR for the 70 responders was 13.4 months. 
Median DoR for patients with a complete response was 
not reached and was 5.7 months for those with a partial 
response (Figure 1)

 Ɣ Median PFS was 4.9 months (Figure 2) and median OS was 
9.5 months (Figure 3)

 Ɣ Following Lonca treatment, 16 patients received  
CD19-directed chimeric antigen receptor T-cell therapy,  
with an investigator-assessed ORR of 43.8%; 11 patients 
proceeded to stem cell transplant as consolidation after 
responding to Lonca

 Ɣ $W�GDWD�FXW�R΍��DPRQJ�SDWLHQWV�ZKR�KDG�D�FRPSOHWH�
remission, 44.4% (16/36) remained in complete response 
with no further treatment and 36.1% (13/36) had disease 
progression or death; corresponding values excluding  
10 patients who were censored because of transplant were 
61.5% (16/26) and 34.6% (9/26), respectively (Figure 4)
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Summary of novel approaches for DLBCL
Selinexor Polatuzumab + BR Tafasitamab + 

Lenalidomide
Loncastuximab

(N=134) (N=40) (N=81) (n=145)
Median Age, years (range) 67 (35, 91) 67 (33, 86) 72 (62, 76) 66 (56, 71)
Study Phase II II II II
Prior regimens, median (range) 2 (1 - 5) 2 (1 - 7) 2 (1-4) 3 (2 – 4)

1, n (%) 0 11 (28) 40 (50) 0
2, n (%) 84 (63) 11 (28) 35 (43) 63 (43)
≥3, n (%) 46 (34) 18 (45) 6 (7) 82 (56)

Type of DLBCL
De novo DLBCL, n (%) 101 (75) 38 (95) 74 (91) 127 (88)
Transformed DLBCL, n (%) 31 (23) 0 7 (9) NR
Double hit lymphoma (%) 2 (2) 2  (5) NR 20 (14)

Prior CART therapy 0 0 0 13 (9)
Responses

Best ORR (%) 29 45 60* 48.3
Complete Response (%) 13 40 43 24.3
Partial Response (%) 16 5 18 24

Duration of Response (median, 
months) 9.3 12.6 21.7 10.3

DOR >6 months (%) 38 64 93
Median PFS, months 2.6 12.4 Not reached 4.9



Bispecific Antibodies in Non-Hodgkin Lymphomas

52

• Numerous bispecific antibody structures exist
• Properties of the BsAbs vary by construct
• Distinguishing features of BsAbs include:

— Off-the-shelf – rapid access, relative ease of delivery6,7

— Adaptable – lack of persistence and ability to modulate dosing may improve tolerability6

1. Queudeville M, et al. Onco Targets Ther. 2017;10:3567-3578. 2. Clausen MR, et al. J Clin Oncol. 2021;39(suppl 15):7518. 3. Budde LE, 
et al. Blood. 2018;132(suppl 1):399. 4. Hutchings M, et al. Blood. 2020;136(suppl 1):45-46. 5. Bannerji R, et al. Blood. 2020;136(Suppl_1):42-43. 
Presented at: ASH 2020. Abstract 400. 6. Husain B, et al. BioDrugs. 2018;32(5):441-464. 7. Schuster S. SurvivorNet. Bispecific antibodies: an 
off-the-shelf approach to treating lymphoma. Accessed June 23, 2022. https://www.survivornet.com/articles/bispecific-antibodies-an-off-the-
shelf-approach-to-treating-lymphoma/

The Original: Proof of 
Concept The Emerging: Viable Future Therapies?

Blinatumomab1 Epcoritamab2 Mosunetuzumab3 Glofitamab4 Odronextamab5

CD3 (scFV) x CD19 (scFV) DuoBody- CD3 x CD20 BsAb CD3 x CD20 Knobs-in-hole 
Fc BsAb

CD3 (Fab) x CD20 (Fab x2) 
Fc BsAb

CD3 x CD20 Common LC Fc 
BsAb



Glofitamab for RR Large B-cell Lymphoma (3L): Phase 2 
Pivotal Results

N= 155 pts
Time limited therapy (12 cycles IV with pretreatment 
obinutuzumab)
Median lines: 3 (2-7)
Primary refractory: 58% 
Prior CAR-T: 38%
Prior auto HCT: 18%

Median f/u: 12.6 months
ORR= 52%
CR= 39%
PFS in CR pts at EOT: Not reached
Median PFS= 4.9 months
CRS all (G>3)= 63% (4%) Mainly during C1

n engl j med 387;24 nejm.org December 15, 2022 2227

Glofitamab for Relapsed or Refr actory DLBCL

S6); these data included five deaths related to 
coronavirus disease 2019 (Covid-19). (Corre-
sponding data for the pivotal cohort are shown 
in Fig. S7.) At the data-cutoff date, 87% of pa-
tients with a complete response (53 of 61) were 
alive, and 74% of the patients with an objective 
response (59 of 80) were alive.

In the supporting cohort, in which we ex-
plored the long-term outcomes in patients with 
a complete response, 35% of the patients (35 of 
101) had a complete response. In this cohort, the 
median duration of complete response was 34.2 
months (95% CI, 17.9 to not reached), with two 
relapses and two deaths occurring after 17 months 
(Fig. 2).

Safety
Adverse events leading to the discontinuation of 
treatment were uncommon, occurring in 14 of 
154 patients (9%) (Table 3). Five patients (3%) 
had a glofitamab-related adverse event leading 
to treatment discontinuation (gastrointestinal 
hemorrhage in 1 patient, myelitis in 1, cytokine 
release syndrome in 1, and neutropenia in 2). 
Grade 3 or higher adverse events occurred in 
62% of the patients. Grade 5 (fatal) adverse 
events (not including progressive disease) oc-
curred in 8 patients (5%; Covid-19–related pneu-
monia or Covid-19 in 5, sepsis in 2, and delirium 
in 1) (Table 3). Patient narratives for the sepsis 
and delirium events are provided in the Supple-
mentary Appendix; no deaths were considered 
by the investigators to be related to glofitamab 
therapy. The most common grade 3 or 4 adverse 
event was neutropenia (in 27% of the patients); 

this event did not lead to treatment discontinu-
ation in most cases (Table 3 and Tables S4 and 
S5). (Corresponding data for the pivotal cohort 
are shown in Tables S6, S7, and S8.)

Figure 2. Kaplan–Meier Plots of Complete Response 
and Progression-free Survival.

Complete response was determined by an independent 
review committee, both in the main analysis cohort 
(Panel A) and the supporting cohort (Panel C). The 
supporting cohort, which included patients who met 
the same inclusion and exclusion criteria as those in 
the main analysis cohort, included patients who had 
been treated in earlier cohorts with glofitamab doses 
of 10 mg or higher but lower than the phase 2 dose. 
Late events in the supporting cohort were progressive 
disease at 17.9 months, progressive disease at 22.1 
months (patient received retreatment with glofitamab 
and was in remission as of the 24-month follow-up 
 visit), death from unknown cause at 24.7 months, and 
death from acute myeloid leukemia at 34.2 months. In 
all panels, tick marks indicate censored data.
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Baseline Characteristics

Median PFS 4.9 months

Results

Dickinson M et Al. N Eng J Med 2022.



Key trial: Epcoritamab for R/R DLBCL: Phase 2 
pivotal study EPCORE

N= 157 pts
Unlimited treatment (SC)
Median lines: 3 (2-11)
Primary refractory: 61% 
Prior CAR-T: 39%
Prior auto HCT: 20%

Median f/u: 10.7 months
ORR= 63%
CR= 39%
PFS in CR pts at EOT: Not reached
Median PFS= 4.4 months. Not reached in MRD-
CRS all (G>3)= 49.7% (2.5%) Mainly during C1

18

Epcoritamab dose expansion | EHA 2022 | June 2022

� Exploratory ctDNA analysis shows that MRD-negative responses were durable and correlated with PFS
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PFS by MRD Status

MRD Negativity Correlated With Improved PFS

MRD Results 
per ctDNA Assay

All LBCL
n=107

MRD-negative rate, n (%) 49 (45.8)
[95% CI: 36.1±55.7]

Based on MRD-QegaWLYe eYaOXabOe VeW, ZKLcK LQcOXded SaWLeQWV ZLWK �1 SRVWbaVeOLQe MRD VaPSOe/eYaOXaWLRQ ZKR Kad deWecWabOe dLVease (n=104) or were not evaluated (n=3) at baseline. 
MRD negativity was defined as the absence of detectable clone sequences in plasma at any on-treatment time point (clonoSEQ).

Thieblemont at Al. EHA Congress 2022

Baseline Characteristics

Results



DLBCL: Changing the treatment paradigm

Relapsed 
Refractory

DLBCL
N=100

Primary 
Refractory 

(80)

Late Relapse 
(20)

2L CART 
(70)

Transplant 
Eligible?

Relapse post 
CART (35)

CAR, chimeric antigen receptor; DLBCL, diffuse large B-cell lymphoma, HCT: hematopoietic cell transplantation, CIT: chemoimmunotherapy), 

Cured (35)

Tafa-Len
Pola-BR

Axi-Cel
Liso-Cel

CART not 
eligible (10)

2L CIT + auto 
HCT (10)Yes

No

Cured (5)

R/R post auto 
HCT or R/R to 

CIT (5)

Axi-Cel
Liso-Cel
Tisa-Cel

< 12 months or PP
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Unfit or very elderly patients
• No precise definition of frailty:

• Age older than 75?,80?, 85? 
• Based on geriatric assessments: dependence in ADL, decreased physical 

activity, exhaustion

• Focus on symptoms control or quality of life: Palliative care team 
involved

• Few studies available
• Single agent chemotherapy: chlorambucil, etoposide, 

bendamustine?



Outcomes: Impact of age and site of presentation

Hounsome L et Al. Br Jr Cancer 2021



DLBCL in the Elderly: Epidemiology and age comparison

Mengyang et Al. Oncologist 2020. SEER Databse

Index (IPI) [3, 4] Worse overall survival (OS) among older
individuals continues to be observed even among patients
who receive full-dose rituximab, cyclophosphamide, doxo-
rubicin, vincristine and prednisone (R-CHOP; Fig. 1C) [4, 5].
In the U.S., 5-year relative survival in DLBCL is 78% for
patients younger than 55 but only 54% for those age older
than 65 [1]. Achieving event-free survival at 2 years from
diagnosis leads to normalization of life expectancy among
younger patients, but older patients experience excess
mortality even after 5 years [6]. Moreover, up to 25% of
older Americans and Europeans do not receive any
immunochemotherapy after DLBCL diagnosis; this propor-
tion is even higher for patients aged over 75 or those with
functional impairment [7–9]. Therefore, worse outcomes
among older patients with DLBCL may result from an inter-
play of unfavorable biology of the disease, baseline health
status, suboptimal management, and late toxicities of che-
motherapy, underscoring significant unmet treatment needs
in this population [10].

In this review, we will discuss newly recognized clinico-
pathologic features that characterize DLBCL in older
patients, challenges in the management, current treatment
strategies, and emerging opportunities for improved
therapy.

BIOLOGY OF DLBCL IN OLDER PATIENTS

In the 2017 World Health Organization (WHO) classification,
DLBCL encompasses many entities with variable biology
and clinical behavior that are classified using morphologic,
gene expression profiling (GEP), and molecular criteria. Spe-
cific subtypes include T-cell/histiocyte-rich large B-cell lym-
phoma; Epstein-Barr virus (EBV)–positive DLBCL; primary
DLBCL of the central nervous system (CNS); primary cutane-
ous DLBCL, leg type; primary mediastinal (thymic) large B-
cell lymphoma (LBCL); and intravascular LBCL [11]. Other
cases are grouped into DLBCL, not otherwise specified
(NOS), further distinguishing the germinal center B-cell
(GCB) and activated B-cell (ABC) subtypes. In clinical prac-
tice, the GCB/ABC subtypes are approximated to GCB and
non-GCB phenotypes using immunohistochemistry for
CD10, BCL6, and MUM1/IRF4 [12]. Furthermore, WHO dis-
tinguishes two categories of high-grade B-cell lymphoma
(HGBL), historically often diagnosed and managed as DLBCL:
HGBL with MYC and BCL2 and/or BCL6 rearrangements
(“double-” or “triple-hit” lymphoma; DHL) and HGBL, NOS.
As subtype-specific treatment options begin to emerge,
advanced molecular testing will gain importance regardless
of patient age to help identify the most efficacious thera-
peutic approaches.

Figure 1. Epidemiology of diffuse large B-cell lymphoma (DLBCL) according to age in data from the SEER program, 2010–2017. (A):
Incidence of DLBCL according to age and sex. (B): Proportions of DLBCL cases diagnosed in each age group. (C): Overall survival by
age at diagnosis. Molecular differences according to age in the large cohort of DLBCL by Reddy et al. The p values are from
Mantel–Haenszel score test for trend. (D): Proportion of patients with ABC, GCB, or unclassified DLBCL; cell of origin was deter-
mined by RNA sequencing (n = 744). (E): proportion of patients with high, medium, or low risk genomic mutation profile according
to the classifier by Reddy et al. (n = 733). (F): Prevalence of mutations in the 10 most commonly mutated genes in DLBCL (n = 950),
stars indicate uncorrected p < .05, but no difference was statistically significant after correction for multiple testing [16].
Abbreviations: ABC, activated B-cell; GCB, germinal center B-cell.
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Survival of DLBCL patients per GCA categories
924 A. Tucci et al. 

 We used a modi! ed score originally proposed by Balducci 
and Extermann [3] that we validated in a small population 
of elderly patients with DLBCL [4] and that Spina  et   al . had 
already proposed as a modi! ed version [8]. " e primary aim 
was to try to further divide the category of frail patients in 
order to modulate treatment intensity. A fully standardized 
geriatric assessment tool is not yet available. " erefore, any 
choice in subdivision of the geriatric categories is some-
what arbitrary. However, the criteria we applied referred to 
validated rating scales and to previously published studies 
[4,15]. 

 Only short and rapid screening instruments can be widely 
accepted in oncology clinical practice [16,17]. " is test is easy 
to perform, and does not require more than 15 min. Trained 
clinicians and nurses can work together according to their 
skills, assigning the comorbidity and ADL/IADL scores, 
respectively. " e most important caution is to avoid de! ning 
a patient as frail because of a reduced performance status 
depending only on his advanced and symptomatic disease. 
" is may carry a signi! cant risk of undertreating the patient. 

 More recently, great interest has been directed toward 
the prognostic role of nutritional parameters in the outcome 
of the geriatric population with cancer. Following observa-
tion of the close correlation between hypoalbuminemia 
and survival in elderly patients with DLBCL [18], sarcopenia 
was studied in this category of patients and was found to be 
a strong predictor of OS, but this approach is still not easily 
applicable in worldwide clinical practice [19]. 

 " e results of this study, far from being a ! nal recommen-
dation to be adopted in clinical practice, represent a further 
step toward the development of a simple geriatric score able 
to de! ne di# erent categories of elderly patients with DLBCL 
suitable for di# erent treatment intensities. 
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Tucci et al, Leukemia & Lymphoma 2015

Fit Unfit Frail

• Within the single CGA categories, the 2-year OS of patients treated with curative or palliative intent was 88% vs. 
25% (p= 0.0001) in fit, 75% vs. 45% (p= 0.32) in unfit and 44% vs. 39% (p = 0.75) in frail patients, respectively 

• Multivariate analysis showed only IPI [HR: 4.60 (1.35–15.64); p= 0.008] and CGA [HR: 3.69 (1.09–12.51); p= 
0.03] had strong association with OS 



R-miniCHOP in patients older than 80 with DLBCL: 
Phase II trial (GELA)

• N=149 (age: 80-95). 
Multicenter study

• MiniCHOP
– Rituximab 375mg/m2 d1
– Doxorubicin 25mg/m2 d1
– CTX 400mg/m2 d1
– VCR 1mg d1
– Prednisone 40mg/m2 d1-5

• Median f/u: 20 months
• Stage III/IV: 75%
• Outcomes:

– CR: 63%
– 2y OS: 59%
– 2y PFS: 47%

Peyrade et al. Lancet Oncol 2011;12:460



SENIOR trial: SQ rituximab-mini CHOP +/- lenalidomide in 
DLBCL > than 80: Outcomes and Prognostic Factors
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FIG 3. Overall survival (OS) and progression-free survival (PFS) according to cell of origin (COO) status determined by immunohistochemistry (IHC)
(A-C), by Lymph2CX (D-F) in the overall population (A and D), and according to treatment arm (B, C, E, and F).
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patients with DLBCL, as previously reported in younger
patients with FL or DLBCL.26

The negative results of the study could also be due to the
unexpectedly low proportion of ABC DLBCL subtypes in
this population of very elderly patients, a subtype in which
lenalidomide is believed to be particularly effective.7

Despite stratification based on CD10 staining, only
50% were finally classified as non-GCB in the R2-
miniCHOP arm using the Hans algorithm and 42%
were classified as ABC using L2CX technology, sug-
gesting that too few ABC DLBCL may not demonstrate a
survival advantage for R2-miniCHOP. However, to date,
there is no formal evidence that lenalidomide is a par-
ticularly effective drug in patients with ABC DBCLs,
contrary to in vitro data.

The long-term follow-up of R2-CHOP21 in DLBCL was
recently reported in the merged two independent phase II
trials conducted by the Mayo clinic and FIL. A total of 112
patients with a median age of 69 years were analyzed with
a median follow-up of 5.1 years.14 The cumulative inci-
dence of primary secondary malignancies at 5 years was
0.9% for therapy-related secondary acute leukemia and/
or myelodysplastic syndromes and 5.4% for other tu-
mors. In the SENIOR trial, with a shorter follow-up of
25 months, SPMs were numerically similar between the
two arms (eight patients in the standard arm and 11
patients in the experimental arm) but seem to be qual-
itatively different.

Given the demographics of the population, improving the
effectiveness of treatment and the survival of patients over
80 years of age with DLBCL is still a major challenge in
2020. The SENIOR trial highlights and confirms a certain
number of prognostic factors that make it possible to
identify the most fragile patients for whom standard che-
motherapy based on immunochemotherapy does not seem
to be adequate, even after a prephase has been performed
in all patients.

Among these factors, albuminemia is, with staging, the
most significant factor, independent of the IPI, MNA score,

or IADL scale. These data confirm those of LYSA Trial 03-
7B and suggest that this parameter should lead to changes
in the therapeutic strategy of these high-risk patients and
lead to the development of alternative chemo-free
strategies.2

In our cohort, although Hans’ algorithm does not seem to
confirm the prognostic value of the GCB/non-GCB phe-
notype, the molecular classification carried out in a sub-
group seems to confirm the pejorative prognostic value of
the ABC phenotype. This suggests that the understanding
of the molecular specificities of DLBCL in the very elderly,
independent of the intrinsic fragility linked to the geriatric
context, is an important area for improvement in the
management of these patients.27

In conclusion, the SENIOR study is the first prospective
phase III trial in patients older than 80 years with newly
diagnosed DLBCL. The addition of lenalidomide to the
R-miniCHOP schema does not improve OS irrespective of
GCB/ABC status and results in more AEs. Rituximab
delivered subcutaneously was safe and well-tolerated in
this very elderly population, showing a similar efficacy with
historic R-miniCHOP data. In three consecutive trials
dedicated to DLBCL. 80 years, our group confirmed that
R-miniCHOP led to 2-year OS rates from 59% to 66 %.
New therapeutic strategies are needed to improve such
results.

Role of the Funding Source

This study was designed by the LYSA scientific committee.
All logistical aspects of this study were managed by the
LYSARC. Data were collected by LYSARC and analyzed by
LYSARC and the PI and Co-PI. Celgene and Roche pro-
vided lenalidomide (Revlimid) and rituximab (Mabthera),
respectively. Celgene supports the cost of NanoString ex-
periments. The PI and Co-PI were responsible for data
interpretation and writing of the report. All authors had full
access to the data in this study, and the corresponding
author had final responsibility for the decision to submit the
manuscript for publication.

TABLE 4. Multivariate Analyses of Prognostic Factors for OS
Variable HR (95% CI) P

IPI (0-2 v 3-5) 0.94 (0.43 to 2.04) .871

Non-ABC v ABC (Lymph2CX) 1.14 (0.68 to 1.92) .614

IADL scale 0.72 (0.44 to 1.18) .193

MNA (normal v malnourished) 1.16 (0.67 to 2.03) .596

Ann Arbor stage (II-III v IV) 2.01 (0.94 to 4.32) .073

Lymphocyte count (, 1 v $1 G/L) 0.80 (0.50 to 1.30) .373

Albumin (#35 v . 35 g/L) 2.08 (1.25 to 3.57) .005

NOTE. Bold indicates statistically significant P values.
Abbreviations: ABC, activated B-cell–like; HR, hazard ratio; IADL, instrumental activities of daily living; IPI, international prognostic index; MNA, Mini

Nutritional Assessment; OS, overall survival.
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Elderly DLBCL: practical points

• Early diagnosis (improves survival)
• GCA better than “physician eye”- Logistics on getting the 

score
• Fit or unfit: R-CHOP or mini R-CHOP (Battailard et al Blood 

Advances 2021)
– Dose intensity important up to the age 80
– > 80 dose intensity less relevant so mini R-CHOP is fine

• For frail pts: NO standard of care. Consider clinical trials



Mosunetuzumab for Untreated Elderly DLBCL ineligible for 
anthracycline based CIT

Mosun: CD20/CD3 Bispecific antibody
Untreated DLBCL (n=54
Eligible if:
- Age > 80 
- Age 60-79 if : impairment > 1 ADL, 

instrumental ADL, inability to tolerate 
full dose CHOP

12-month PFS 38%

Olszewski et Al. ASH 2022

CRS grade1-2: 26%, No G>3 GRS, tocilizumab use 0%



Conclusions- Unmet needs
• Post CAR-T relapses
• Logistics of CAR-T
• Bi-Specific antibodies in the community 

practice?
• Cost


