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Reduced-Intensity Anthracycline-Free Chemoimmunotherapy
in Elderly Patients With Newly Diagnosed or Relapsed
Diffuse Large B-Cell Lymphoma

Binoy Yohannan?, Adan Rios®®

Abstract

Diffuse large B-cell lymphoma (DLBCL) is the most common type of
non-Hodgkin lymphoma (NHL); it has a cure rate of approximately
50% with standard anthracycline-based chemoimmunotherapy. How-
ever, the clinical outcomes of elderly unfit/frail DLBCL patients re-
main suboptimal due to poor tolerance of anthracycline-containing
regimens. Herein, we report a series of seven elderly unfit patients
with DLBCL who were treated with a reduced-intensity anthracy-
cline-free chemoimmunotherapy (rituximab, cyclophosphamide, vin-
cristine, and prednisone) regimen combined with lenalidomide (R,-
COP). Five patients received R,-COP as first-line therapy, and two
patients were treated for relapsed DLBCL. Four patients with newly
diagnosed DLBCL and two with relapsed disease achieved complete
remission. The R,-COP regimen was well tolerated. Interim positron
emission tomography (PET) scans in four patients after two to three
cycles showed a complete metabolic response. At a median follow-
up of 24 months, six patients remain in complete remission. R,-COP
is an effective anthracycline-free regimen with encouraging clinical
activity in elderly DLBCL patients who are unfit for standard anthra-
cycline-containing regimens.

Keywords: Diffuse large B-cell lymphoma; Elderly patients; Anthra-
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Introduction

Diffuse large B-cell lymphoma (DLBCL) is an aggressive type
of non-Hodgkin lymphoma (NHL) commonly seen in the sixth
or seventh decade of life [1]. An anthracycline-based chemo-
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immunotherapy regimen (R-CHOP (rituximab, cyclophos-
phamide, doxorubicin, vincristine, and prednisone)) offers the
best curative option and is the standard of care [2]. In elderly
patients, this curative anthracycline-containing regimen car-
ries a significant risk of cardiac toxicity and treatment-related
mortality (TRM) [3]. Carson et al reported a large retrospec-
tive study of US veterans (age > 80) with newly diagnosed
DLBCL, and TRM was noted to be high at 18% with infection
being the leading cause of deaths. The baseline performance
status of 2 or higher is an adverse prognostic marker with a
higher risk of TRM when compared to performance status of
0to 1(27% vs. 8%) [4]. The attenuated chemoimmunotherapy
regimen (R-mini-CHOP) is an acceptable standard of care in
older DLBCL patients, but it has been studied only in fit pa-
tients and it carries a TRM of 6-8% [5, 6]. Treating relapsed
or refractory DLBCL is even more challenging, as salvage
therapies are poorly tolerated, and, unfortunately, most elderly
patients die of their disease. Despite the promising results seen
with R-mini-CHOP regimen in older fit DLBCL patients (age
> 80 years), TRM remains high in unfit and frail patients, espe-
cially those with high-risk international prognostic index and
hypoalbuminemia, which are independent adverse prognostic
markers [5-7]. Hence, clinicians treating elderly, unfit/frail pa-
tients with DLBCL should carefully weigh the benefits of a cu-
rative anthracycline-containing regimen against the potential
risk of TRM. With increasing life expectancy, the incidence of
aggressive DLBCL is projected to increase over the next dec-
ade, and there is an unmet need for novel chemoimmunother-
apy regimens that are effective and well tolerated. We report
a series of seven elderly unfit/frail patients with DLBCL, who
were treated with a reduced-intensity anthracycline-free chem-
oimmunotherapy regimen consisting of rituximab, cyclophos-
phamide, vincristine, and prednisone combined with lenalido-
mide. In our series, all seven patients had hypoalbuminemia,
and six patients had an Eastern Cooperative Oncology Group
(ECOG) performance status (PS) of 2 or higher highlighting
the need for an anthracycline free reduced intensity therapy.

Case Report

Patients characteristics

The clinical characteristics of individual patients are provided
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in Table 1. All seven patients were ineligible for intensive cy-
totoxic chemotherapy due to age, frailty, and comorbidities.
Hence, patients were treated with an anthracycline-free regi-
men, R-COP (rituximab, cyclophosphamide, vincristine, and
prednisone) in combination with lenalidomide (R,-COP). Pa-
tients 2, 3, 5, and 7 received R,-COP as first-line therapy for
newly diagnosed DLBCL, whereas patients 1 and 6 were treat-
ed for relapsed disease. Patient 2 was undergoing hormonal
therapy for stage 4 breast cancer when a staging positron emis-
sion tomography/computed tomography (PET/CT) showed a
liver lesion and biopsy confirmed DLBCL.

This study was approved by the Institutional Review
Board (IRB) (HSC-MS-23-0286).

Treatment and response

Response to treatment of each individual patient is reported in
Table 2. A complete metabolic response (CMR) was achieved
in all patients except for patient 6 within 1 - 6 months of start-
ing therapy. An interim PET scan done after cycle 2 - 4 in pa-
tients 1, 2, 4, 6, 5 and 7, showed a CMR.

Patient 1 initially presented in early 2018 with an oro-
pharyngeal mass and bilateral cervical lymphadenopathy. The
initial PET/CT is shown in Figure la. She was treated with
six cycles of R-CHOP and achieved a CMR (Fig. 1b). Unfor-
tunately, her disease relapsed 1 year later, and she presented
with cervical lymphadenopathy (Fig. 1c). At the time of re-
lapse, she was using a wheelchair and had significant difficulty
performing her activities of daily living. Based on our clinical
judgement, we felt that this patient would not tolerate a dose-
intense regimen. As she was treated with vincristine at the time
of her initial diagnosis and given her debility, we decided not
to rechallenge with vincristine. She was treated with rituximab
375 mg/m?, cyclophosphamide 750 mg/m?, oral prednisone
100 mg daily for 5 days, and lenalidomide 25 mg daily for 21
days followed by 1 week off. The patient tolerated this regi-
men well, and an interim PET/CT after two cycles showed a
CMR (Fig. 1d). APET/CT done 3 months after completing six
cycles of therapy also showed a CMR. The patient remains in
complete remission (CR) at the end of 24 months of follow-up.

Patient 2 was an 83-year-old woman with metastatic estro-
gen receptor-positive breast cancer, who was on monthly ful-
vestrant injections and was found to have a new fluorodeoxy-
glucose (FDG)-avid liver lesion on PET/CT (Fig. 2a). A biopsy
of the liver lesion confirmed germinal center B-cell (GCB)
subtype DLBCL. She received R-COP at standard doses and
lenalidomide 25 mg daily for 21 days with 7 days off. An inter-
im PET scan done after three cycles showed a CMR (Fig. 2b).
After the third cycle, she became dehydrated and anorexic, and
the patient stopped lenalidomide. Due to intolerance, lenalido-
mide was discontinued for the last three cycles. She completed
the last three courses of treatment with R-CP (rituximab, cyclo-
phosphamide, and prednisone). The patient remains in CR for
her lymphoma at the end of 44 months of follow-up.

Patient 3 had coronary artery disease and underwent coro-
nary artery bypass graft in 2018. He presented with a mass in
the right nasal cavity. PET/CT revealed a hypermetabolic mass
involving the right nasal ala with extension into the right nos-

Table 1. Clinical Characteristics of Patients 1 - 7

Patient 7
72

Patient 6

87

Patient 5
72

Patient 4
74

Patient 3
79

Patient 2

83

Patient 1
76

Age (years)

Sex

(@

ECOG PS

12

5

Charlson comorbidity index

DLBCL subtype
Ki-67

Articles © The authors | Journal compilation © ] Hematol and Elmer Press Inc™

ABC
80
No
v

DEL, FISH not available

ABC
95
IVB
2.4

GCB
80
No
v

ABC
95

GCB

90

No DEL
1IE v

GCB
90
No
IVE

GCB
60
No
VB

DEL/DHL/THL
AJCC stage
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2.6

1.5 2.7

3.1

2.9

2.9

Albumin(g/dL)
LDH (U/L)

IPI score

328

627

256

270

213

227

154

Oropharynx

No

Lungs, spleen, and bilateral kidneys

Lung
No

No

Oropharynx

No

Liver Left nostril
No

No

Tonsil, nasopharynx

Extranodal sites

No

Bone marrow involvement

ECOG: Eastern Cooperative Oncology Group; PS: performance status; DLBCL: diffuse large B-cell ymphoma; F: female; M: male; GCB: germinal center B-cell; ABC: activated B-cell;

DEL: double expressor lymphoma; DHL: double hit lymphoma; THL: triple hit ymphoma; AJCC: the American Joint Committee on Cancer; LDH: lactate dehydrogenase; IPI: interna-

tional prognostic index.

177



Anthracycline-Free in Large B-Cell Lymphomas

| Hematol. 2023;12(4):176-186

Table 2. Treatment and Response in Patients 1 -7

Patient 1 Patient 2 Patient 3 Patient 4 Patient 5 Patient 6 Patient 7
Prior treatment, 6 cycles Newly diagnosed None 1 cycle None None None
response R-CHOP, DLBCL (patient R-CHOP
achieved CR undergoing (2018)
(2018)2 hormonal
therapy for stage
4 breast cancer)
Latest treatment 6 cycles R-CP 3 cycles R,-COP 6 cycles R,-COP 5 cycles 6 cycles 6 cycles 6 cycles
+ lenalidomide (achieved CR)® R,-COP R,-COP R,-COP R,-COP
Lenalidomide 25 mg % 25 mg x 21 days 25 mg x 21 days 10 mg x 25 mg % 25 mg x 14 days 20 mg x
dose 21 days 14 days 14 days 21 days
Interim PET/ After 2 cycles, After 3 cycles, NA After 2 After 3 After 4 cycles,  After 3 cycles,
CT scan, result CMR CMR cycles, CMR cycles, CMR CMR
CMR
Treatment 6 6 6 5 6 6 6
duration, months
Best response CR CR CR CR CR CR CR
Follow-up, 24 44 4 24 20 48 3
months
Major treatment ~ No cytopenias  Grade 3 Grade 2 Grade 4 No Grade 3 Hepatitis B
related-adverse neutropenia thrombocytopenia neutropenia  cytopenias  neutropenia, one reactivation
event managed hospitalization
with growth for infection
factors
Outcome Alive, remains  Alive, lymphoma Alive, remains Alive, Alive, Alive, remains  Died from
in CR remains in CR in CR remains remains in CR hepatitis B
in CR in CR reactivation

aRelapsed 1 year later. PDue to lenalidomide intolerance, treatment changed to cyclophosphamide, prednisone, and rituximab only for the last three
cycles. Dosing: rituximab 375 mg/m2, cyclophosphamide 750 mg/m2, oral prednisone 100 mg daily for 5 days, and vincristine 1 mg. CMR: complete
metabolic response; CR: complete response; DLBCL: diffuse large B-cell ymphoma; PET/CT: positron emission tomography/computed tomography;
R-CHOP: rituximab, cyclophosphamide, doxorubicin, vincristine, and prednisone; R-CP: rituximab, cyclophosphamide, and prednisone; R,-COP:
R-COP (rituximab, cyclophosphamide, vincristine, and prednisone) in combination with lenalidomide.

tril and nasal cavity (Fig. 3a, b). He was treated with R,-COP
for six cycles, and post-treatment PET/CT showed a CMR
(Fig. 3c, d).

Patient 4 was initially diagnosed with DLBCL based on
biopsy of a right neck mass in January 2018 at an outside hos-
pital. She received one cycle of CHOP at that time, but she did
not receive rituximab due to insurance problems. She developed
recurrent multidrug-resistant extended spectrum beta-lactamase
(ESBL) Escherichia coli (E. coli) urinary tract infection and was
unable to complete subsequent cycles of chemoimmunothera-
py. However, she had an excellent response on PET/CT after
her one cycle of chemotherapy, and she was placed on surveil-
lance. She presented to our hospital in December 2020 with a
large oropharyngeal mass causing airway obstruction (Fig. 4a,
b) and needed an emergent tracheostomy. She was treated with
R,-COP at standard doses, and interim PET after two cycles
showed a CMR (Fig. 4c). She completed a total of five cycles.
Post-treatment PET/CT after five cycles showed a CMR. She
remains in CR after 24 months of follow-up.

Patient 5 was a 72-year-old woman with systemic lupus
erythematosus and Sjogren syndrome who presented with cervi-
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cal lymphadenopathy. A core biopsy revealed a GCB-subtype
DLBCL with a Ki-67 of 80%. Bone marrow biopsy did not re-
veal any morphologic or immunophenotypic evidence of lym-
phoma. She also had a PET/CT done that showed FDG-avid
lymphadenopathy above and below the diaphragm with possi-
ble FDG-avid nodules in the pleura (Fig. 5a). The patient com-
pleted three cycles of R,-COP and achieved a CMR (Fig. 5b). A
PET/CT done after completing six cycles of treatment showed a
CMR. She remains in CR after 20 months of follow-up.

Patient 6 presented with a mediastinal mass, recurrent
pleural effusions, and a left renal mass (Fig. 6a). Biopsy of
the left renal mass confirmed DLBCL. He was treated with
R,-COP for the first three cycles; after an interim scan showed
a CMR, vincristine was dropped for the last three cycles. He
remains in CR after 48 months of follow-up (Fig. 6b).

Patient 7 presented with an enlarging neck mass, hoarse-
ness of voice, and difficulty swallowing. PET/CT scan showed
a left tongue-base mass with intense FDG uptake, as well as
lymphadenopathy in multiple levels of the left and right neck,
right axilla, and inguinal region (Fig. 7a). He was treated with
three cycles of R,-COP, and an interim PET scan showed a

www.thejh.org
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Figure 1. (a) FDG-avid uptake in the right oropharynx with an SUV of 27.4. Extensive lymph node involvement is present in the
bilateral cervical chains (right greater than left), extending down to the level of the clavicle on the right. Areas of bilateral intensely
FDG-avid lymph node conglomerates have an SUV of 27.4 on the right and 23 on the left. (b) PET/CT showing complete response
after six cycles of R-CHOP. (c) PET/CT done 1 year later showing relapse. (d) Started on salvage therapy with R,-COP and
achieved a CMR after two cycles. CMR: complete metabolic response; PET/CT: positron emission tomography/computed tomog-
raphy; R-CHOP: rituximab, cyclophosphamide, doxorubicin, vincristine, and prednisone; FDG: fluorodeoxyglucose; SUV: standard-
ized uptake value; R,-COP: R-COP (rituximab, cyclophosphamide, vincristine, and prednisone) in combination with lenalidomide.

CMR (Fig. 7b). The patient completed two additional cycles of
R,-COP, and the end-of-treatment PET scan showed a CMR.
Unfortunately, patient died from hepatitis B reactivation 3
months after the completion of chemoimmunotherapy.

Discussion

Challenges in treating elderly DLBCL patients and the
role of appropriate patient selection

DLBCL is the most common aggressive NHL seen in the el-
derly population [1]. There is paucity of data from randomized
studies in elderly patients, as they are underrepresented in
clinical trials, and treatment regimens for the elderly are often
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extrapolated from data pertaining to younger patients. Elderly
DLBCL patients pose a unique therapeutic challenge due to
their poor hematopoietic reserve, impaired mobility, comor-
bidities, malnutrition, and organ dysfunction; additionally,
they are at a higher risk of drug toxicity. Anthracycline-based
chemoimmunotherapy (R-CHOP) has the best curative poten-
tial and is the standard of care in young, fit patients [2]. Large
database studies have shown that even older fit patients (> 80
years old) survive longer when treated with standard R-CHOP
[8-10]; however, appropriate patient selection is critical. Frail
individuals treated with anthracyclines are at a higher risk of
treatment-related toxicity and have decreased survival [11, 12].

A comprehensive geriatric assessment (CGA) proposed
by an Italian lymphoma group is an effective strategy to strat-
ify patients by risk and select elderly DLBCL patients, who
can be cured with an anthracycline-containing chemoimmu-
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Figure 2. (a) Intense metabolically active lesion at the dome of the liver with an SUV of 21.7. (b) Interim PET/CT after two cycles
showing complete resolution of abnormal metabolic activity within the liver lesion. PET/CT: positron emission tomography/com-

puted tomography; SUV: standardized uptake value.

notherapy regimen [13, 14]. A simplified geriatric assessment
scale (SGAS) is another helpful tool that has been validated to
select patients for curative-intent therapy. SGAS is based on
age, the Cumulative Illness Rating Scale for Geriatrics, activi-
ties of daily living (ADL), and instrumental ADL. The Elderly
Prognostic Index (EPI) score incorporated the International
Prognostic Index, SGAS, and hemoglobin level. EPI score risk
categorizes patients into three groups: low, intermediate, and
high risk, and it has been shown to predict survival [15]. Use of
these standardized assessment scales can help clinicians avoid
undertreating fit patients and overtreating frail patients.

Chemoimmunotherapy in elderly and role of lenalidomide

R-CHOP chemoimmunotherapy is the main pillar of DLBCL

therapy; however, there is significant morbidity and TRM as-
sociated with this regimen in elderly patients. Coiffier et al
investigated the R-CHOP regimen in elderly patients (medi-
an age: 69 years), and grade 3 - 4 cardiac toxicity was seen
in 8% and TRM in 9.6% [2]. An attenuated chemoimmuno-
therapy regimen (R-mini-CHOP: doxorubicin 25 mg/m?, cy-
clophosphamide 400 mg/m?, vincristine 1 mg, and prednisone
40 mg/m?) was investigated in a single-arm phase 2 study of
149 patients aged > 80 years with newly diagnosed DLBCL.
The 2-year overall survival (OS) and progression-free survival
(PES) were 59% and 47%, respectively. In that study, 12 (8%)
patients died from treatment-related complications [5]. Com-
paring the two studies, it is clear that TRM is unchanged de-
spite reducing the dose of anthracyclines by 50%. Hence, in
frail, elderly patients, there is an unmet need for novel anthra-
cycline-free regimens that are well tolerated but do not com-

Figure 3. (a) Coronal view and (b) sagittal view of 5.1 x 3.6 cm hypermetabolic mass involving the right nasal ala with exten-
sion into the right nostril and nasal cavity. (c) Coronal view and (d) sagittal view of post-treatment PET/CT showing complete
resolution of previously noted increased metabolic activity in the nasal cavity. PET/CT: positron emission tomography/computed

tomography.
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Figure 4. (a) Sagittal view and (b) coronal view of a 4.4 x 5.2 x 5.2 cm solid mass along the right base of the tongue with nar-
rowing of the oropharynx. (c) Interim PET/CT after two cycles showing complete metabolic response. PET/CT: positron emission

tomography/computed tomography.

promise curative potential.

Lenalidomide, an oral immunomodulatory drug used
either as a single agent or added to standard chemoimmuno-
therapy, has shown encouraging activity in preclinical stud-
ies [16]. Lenalidomide has diverse mechanisms of action [17].
It alters the tumor microenvironment and enhances natural
killer (NK) cell proliferation and expansion [18]. Lenalido-
mide has been evaluated in the relapsed/refractory, frontline,
and maintenance setting in DLBCL. A phase II Italian study
of elderly patients (n = 23) with relapsed/refractory DLBCL
treated with lenalidomide and rituximab achieved an overall
response rate (ORR) of 35% and CR rate of 30% [19]. The
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phase I L-MIND study has shown durable remissions with le-
nalidomide and CD19 antibody in relapsed/refractory DLBCL
[20]. A single-center retrospective study evaluating the real-
world data of lenalidomide in relapsed/refractory DLBCL
showed durable clinical activity regardless of the cell of ori-
gin [21]. In addition, Thieblemont et al investigated the role
of lenalidomide maintenance in elderly patients with DLBCL
and observed that there was PFS benefit with 24 months of
maintenance compared to placebo [22]. However, the role of
lenalidomide in frontline therapy has been controversial, with
conflicting results from multiple studies. Multiple single-arm
phase II studies have shown that addition of lenalidomide to
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Figure 5. (a) FDG-avid lymphadenopathy in multiple stations above and below the diaphragm. (b) Interim PET/CT after three cycles
showing a complete metabolic response. PET/CT: positron emission tomography/computed tomography; FDG: fluorodeoxyglucose.

the standard R-CHOP is safe, effective, and produces a durable
response. Nowakowski et al investigated the addition of lena-
lidomide to standard R-CHOP in 64 patients with newly diag-
nosed DLBCL and observed an impressive ORR of 98% and
CR rate of 80%. The 24-month PFS and OS were comparable
between GCB and non-GCB subtypes, and it was thought that
lenalidomide could overcome the adverse prognostic impact
of the non-GCB subtype [23]. Castellino et al reported long-
term outcomes from a phase II study (n = 112) of patients
treated with R,-CHOP and showed an impressive 5-year PFS
of 63.5% and OS of 75.4%, also suggesting that lenalidomide
could overcome the negative prognosis of the non-GCB phe-
notype [24]. Two important randomized trials further explored
the role of lenalidomide in DLBCL but yielded conflicting
results. The ECOG-ACRIN 1412 trial (E1412) was a phase
2 trial of 280 patients with newly diagnosed DLBCL (stage
II bulky to stage IV, both GCB and activated B-cell (ABC)
subtypes), who were randomized to receive six cycles of R,-
CHOP (n = 145) or R-CHOP (n = 135). The ORR and CR
rates were similar in the R-CHOP and R,-CHOP arms. The
R,-CHOP arm showed a 34% reduction in the risk of disease
progression or death compared with the R-CHOP arm [25].
Despite the exciting data from the E412 trial, a larger phase
M1 trial (Robust) failed to show an improvement in event-free
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survival or OS with the addition of lenalidomide to R-CHOP.
The Robust trial included 570 patients with newly diagnosed
stage II to IV ABC-subtype DLBCL, who were randomized to
receive six cycles of R,-CHOP (lenalidomide was dosed at 15
mg/day on days 1 - 14 of a 21-day cycle) or standard-of-care
R-CHOP21. The ORR and CR rates were comparable between
the two arms. The 2-year OS rates were also similar in the two
groups (79% for R,-CHOP and 80% for placebo/R-CHOP)
[26]. The conflicting outcomes of the E1412 and Robust trials
could be due to differences in lenalidomide dosing. Patients
in the E1412 study were treated with a higher dose of lena-
lidomide (25 mg daily) than patients in the Robust study (15
mg). Also, the cell of origin could have played a role as well.
The Robust trial included only patients with the ABC subtype,
while E1412 study included patients with either GCB or ABC
subtype DLBCL.

The addition of lenalidomide to an attenuated chemoim-
munotherapy (R-mini-CHOP) regimen has also yielded neg-
ative results. A phase III randomized trial (SENIOR trial, n =
249) compared standard R-mini-CHOP with R,-mini-CHOP
in DLBCL patients > 80 years old. Lenalidomide was given
at a dose of 10 mg daily on days 1 - 14 every 21 days. The
2-year PFS and OS were similar between the two treatment
groups [6]. Hence, multiple phase III studies examining the

www.thejh.org
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Figure 6. Pretreatment (a): extensive FDG-avid lymphomatous involvement above and below the diaphragm, including cervi-
cal, mediastinal, retrocrural, and retroperitoneal lymphadenopathy, as well as foci in the lungs, spleen, and bilateral kidneys. (b)
PET/CT after four cycles of R,-COP showing a complete metabolic response. PET/CT: positron emission tomography/computed
tomography; FDG: fluorodeoxyglucose; R,-COP: R-COP (rituximab, cyclophosphamide, vincristine, and prednisone) in combina-

tion with lenalidomide.

addition of lenalidomide to standard R-CHOP have failed to
show improvement in clinical outcomes. It is possible that dif-
ferences in lenalidomide dosing could have contributed to the
differences in outcomes. Both phase III studies (Robust and
Senior trial) used a lower dose (10 or 15 mg) than the 25 mg
used in the positive phase II studies. In our series of seven pa-
tients, most of them received the 25 mg dose. Also, it is possible
that the immunosuppressive tumor microenvironment created
by anthracyclines could be interfering with the efficacy of le-
nalidomide; this needs to be investigated further.

Future directions

Older unfit/frail patients with high-risk features such as high
IPI score, and hypoalbuminemia should prompt the physician to
explore alternative chemotherapy-free or reduced intensity an-
thracycline free options. The substitution of anthracycline with
etoposide (R-CEOP) is a reasonable frontline treatment option
in anthracycline ineligible patients with conflicting results from
studies. Moccia et al reported similar disease specific survival
between R-CEOP versus R-CHOP with an acceptable TRM of
4% [27]. On the contrary, Puckrin et al reported a real-world
multicenter study (n = 138) of DLBCL patients with cardio-
vascular comorbidities and outcomes were inferior with the R-
CEOP regimen when compared to R-CHOP [28]. Similarly, a
Dutch population-based study also showed inferior overall sur-
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vival with R-CEOP compared to R-CHOP [29]. However, as
with R-mini-CHOP, all these studies were done in fit patients.

Shah et al reported a small phase II study (n = 14) of split
dosing of R-CHOP (full dose rituximab on day 1, 50% dose
reduction of CHOP on days 1 and 15 of a 28-day cycle) for
elderly unfit/frail DLBCL patients and the preliminary results
appears promising [30].

We would like to highlight several exciting emerging tar-
geted therapeutic options that are currently being explored in
older/unfit DLBCL patients. Xu et al reported a small (n = 30)
single institution phase 2 study of a novel chemotherapy-free
RLI regimen (rituximab, lenalidomide 25 mg on days 1 - 10
and ibrutinib 560 mg on days 1 - 21) in older unfit/frail pa-
tients with DLBCL, and it showed encouraging results (CR
-56% and 2-year OS of 66%) similar to the R-mini-CHOP reg-
imen, but with no TRM [31]. In the Smart Start study, Westin
et al showed durable responses in newly diagnosed non-GCB
DLBCL achieving a high ORR of 8§6% after two cycles of RLI
and CR of 94% after RLI-chemotherapy [32]. The Smart Stop
is exploring a novel targeted therapy combination consisting
of lenalidomide, tafasitamab, rituximab, and acalabrutinib for
four cycles in non-GCB DLBCL followed by risk adapted
chemoimmunotherapy for consolidation (NCT04978584).

The LOTIS-9 study (NCT05144009) is a novel phase 2
study exploring the role of loncastuximab tesirine, a CD19-di-
rected antibody drug conjugate in combination with rituximab
in older frail DLBCL patients (age > 80 years). Mosunetu-
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Figure 7. PET/CT scan showed a left tongue-base mass with intense FDG uptake, as well as lymphadenopathy in multiple levels
of the left neck (a). He was treated with three cycles of R,-COP, and an interim PET scan showed a CMR (b). CMR: complete
metabolic response; PET/CT: positron emission tomography/computed tomography; FDG: fluorodeoxyglucose; R,-COP: R-COP
(rituximab, cyclophosphamide, vincristine, and prednisone) in combination with lenalidomide.

zumab, a CD20XCD3 engaging bispecific antibody has shown
promising results with durable CR in elderly unfit treatment-
naive DLBCL patients [33]. Tafasitamab, a CD19-directed
antibody in combination with lenalidomide and rituximab is
being studied as a frontline treatment option in patients 80
years and older (NCT04974216). Preliminary safety data from
the phase 3 POLAR BEAR trial (R-pola-mini-CHP versus R-
mini-CHOP) in elderly or frail DLBCL patients has shown that
the substitution of vincristine with polatuzumab vedotin in the
R-mini-CHOP regimen has a manageable toxicity profile, and
efficacy data are awaited [34].

Conclusions

The treatment of elderly patients with DLBCL continues to
be a therapeutic challenge. Appropriate patient selection is
important to achieve better clinical outcomes. Treating phy-
sicians should carefully weigh the risk of lymphoma-related
death versus TRM when selecting a treatment regimen. EPI
and SGAS are very helpful tools for patient selection that are
linked to survival. Any chemoimmunotherapy regimen should
be tailored to each individual patient based on the disease risk

184 Articles © The authors | Journal compilation © ] Hematol and Elmer Press Inc™

and geriatric assessment. The addition of lenalidomide to an
anthracycline-free regimen appears to be safe, effective, and
can achieve durable remissions in elderly unfit patients, who
are ineligible for the standard of care mini-R-CHOP therapy.
The treatment of elderly unfit/frail DLBCL patients is a rapidly
evolving field with CD20XCD3 engaging bispecific antibody,
CD19 antibodies and antibody drug conjugates holding great
promise for a chemotherapy-free approach. However, the avail-
ability of these therapies to large segments of the world popula-
tion remains a formidable challenge, to which an approach as
the one described here may offer a viable alternative that needs
to be explored further in larger prospective studies.
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