Cancer Chemotherapy and Pharmacology (2019) 84:127-137
https://doi.org/10.1007/500280-019-03859-6

ORIGINAL ARTICLE q

Check for
updates

Clinical characteristics, treatment patterns and outcomes of patients
older than 80 years diagnosed with DLBCL in China over a 10-year
period

1

Zhan Shi'® . XiTang' - Qianwen Shen? - Jiayan Chen' - Fei Liu' - Xi Chen - Jingwen Wang’ - Jie Zhuang

Received: 25 November 2018 / Accepted: 2 May 2019 / Published online: 13 May 2019
© Springer-Verlag GmbH Germany, part of Springer Nature 2019

Abstract

Purpose The treatment strategy for elderly patients older than 80 years with DLBCL has not been defined yet because of
poor treatment tolerability and lack of data. The aim of this trial was to retrospectively investigate clinical characteristics,
treatment patterns and outcomes of patients older than 80 years diagnosed with DLBCL in China over a 10-year period.
Methods This trial comprised 57 patients, aged > 80 years, who were initial diagnosed as diffuse large B-cell lymphoma
from 2007 to 2017. They received at least four cycles of reduced-dose R-CHOP21 (Rituximab 375 mg/m? day 0, Cyclo-
phosphamide 400 mg/m? day1, Epirubicin 35 mg/m? day 1, Vincristine 1 mg day 1, and Prednisone 50 mg/m? days 1-5).
An observational population-based, cohort study was performed.

Results The median age was 82.5 years (range 80-90 years ) and the overall response rate was 73.7%. With a median 36.4-
month follow-up, 2-year overall survival (OS) and 2-year progression-free survival were 74.3% and 70.9%, respectively.
Using rigorous multivariate analysis, we concluded that NCCN-IPI > 5 was the only predictive poor prognostic factor.
Conclusions High response rate was concluded on very elderly DLBCL patients (> 80 years old) with reduced-dose R-CHOP.

However, the very elderly patients with NCCN-IPI score > 5 would lead to poor outcome.
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Introduction

China, as well as other developing countries, is facing dra-
matic demographic changes, with a continuously increas-
ing proportion of elderly patients in the society due to a
combination of lower birth rate and continuously rising life
expectancy. The threshold age of 80 years has been defined
as the cut-off value for very elderly patients considering
the fact that individuals younger than 80 years are usually
recognized to have good tolerance and efficacy. Currently,
population-based studies have reported that DLBCL (Dif-
fuse Large B-cell Lymphoma) is the most common subtype
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of NHL (Non-Hodgkin’s Lymphoma), with a rising inci-
dence of 112 per 100,000 in those of 80-84 years old [1].
These expected continuously increasing numbers in the very
elderly DLBCL warrant a determination of current decision-
making patterns and a greater demand for the most effective
management strategies in this population.

Hitherto, a major subset of DLBCL patients was proved
to be cured by the standard immune-chemotherapy with
R-CHOP21 [2]. Nevertheless, the outcome of > 80 very
elderly patients with lymphoma is worse because of the dif-
ficulties encountered during treatment and the difficulties
related to the higher prevalence of comorbidities, decreased
physiological reserve, diminished functional capacity, cog-
nitive impairment, and altered drug metabolism. However,
very elderly patients with DLBCL are seldom enrolled in
most large randomized clinical trials because ethically or
technically unfeasible, and to date evidence-based treatment
algorithms and recommendations for very elderly patients
with lymphoma are still missing.

To our knowledge, cohort study from a population-
based registry, with emphasis on the treatment patterns and
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survival in the very elderly, has not been conducted yet in
China. Our study sought to analyze presentation, survival
patterns and evaluate the feasibility of using the reduced-
dose R-CHOP (RD R-CHOP) in a population-based cohort
to identify the optimal regimen for treating very elderly
DLBCL patients in China.

Materials and methods
Patients selection and data collection

The trial was a prospective, non-interventional, single insti-
tution, cohort study. This study was approved by the insti-
tutional review board at Hua’Dong Hospital of Shanghai,
China. Informed consents were obtained from all individual
participants included in the study.

The inclusion criteria of the study were (a) patients
equal to or over 80 years of age who had been diagnosed
with de novo DLBCL according to the WHO classification
[3] between July 2007 and December 2017; (b) patients
who had received at least four cycles of R-CHOP; and (c)
patients with a history of other malignant diseases, recurrent
DLBCL, primary central nervous system lymphoma, pri-
mary cutaneous DLBCL or Richter’s DLBCL, and hepatitis
B virus(HBV) copy number exceeded 10° were excluded.
DLBCL was pathologically diagnosed made on the lymph
nodal biopsy. All histological diagnoses were reviewed by a
panel of three experienced pathologists.

Clinical features and treatment records of patients were
electronically collected and retrospectively analyzed from
the medical data center of Hua’Dong Hospital. All patients
were included in the analysis of survival outcomes and fea-
sibility also. Follow-up was completed until 31 Oct 2018.
Patient-specific data collection procedures included age;
sex; presence of comorbidities; B symptoms, lactate dehy-
drogenase (LDH); Eastern Cooperative Oncology Group
performance status (ECOG- PS); number of extra-nodal
sites; site of extra-nodal disease; staging system (carried out
according to the Ann Arbor system); cell-of-origin (COO);
complete blood count; serum albumin concentration; bone
marrow(BM) biopsy; electrocardiogram(ECG); echocardi-
ography (ECHO with evaluation of left ventricular ejection
fraction, LVEF); chest, abdomen, pelvis and neck computed
tomography (CT); magnetic resonance imaging(MRI) or
18F-2-deoxy-2-Xuoro-bp-glucosepositron emission tomog-
raphy (18 FDG-PET), etc. Serology screening should be
carried out for hepatitis B and hepatitis C serology. Bulky
disease was defined by the presence of a nodal mass larger
than 7.5 cm. Hypoalbuminemia was defined as <35 g/L [4].
The cut-off value for anemia was been fixed at 12 g/dL. The
renal insufficiency had been defined as a serum creatinine
level upper than 133 umol/L (1.5 mg/dL).
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The main use of the IPI (International Prognostic Index)
score has been in the context of clinical trials, allowing
risk-stratification of patients and facilitating comparison
of results across trials [5], but it does not stratify the very
elderly (>80 years) group. The new National Compre-
hensive Cancer Network International Prognostic Index
(NCCN-IPI), with age of > 75 years and higher LDH (> tri-
ple) considered as the most important prognostic factors [6,
71, is more suitable for the prognosis analysis of lymphoma
in the elderly over 80 years old [8, 9].

Additionally, B-cell IHC markers or immune-histo-
chemical characteristics (e.g., germinal center B-cell type
or not) were mandatory by including CD20, CD22, CD79a
and CD10. Cell-of-orgin was classified by the immunohis-
tochemistry (IHC)-based Hans algorithm which, according
to gene-expression profiling, separates the better prognos-
tic germinal center B-cell (GCB) subtypes and the poorer
prognostic activated B-cell (ABC) subtypes. The concurrent
IHC expression of both MyC and Bcl-2 or Bcl-6 collected
before treatment was proved to be associated with a poor
prognosis [10].

Currently, it is crucial that regimen decision-making for
elderly patients with lymphoma depends on aspects of the
aging process including judgement of comorbidities, mal-
nutrition and impairments in functional capacities. Geriatric
assessment was also able to predict severe treatment-related
toxicity and overall survival (OS) in a variety of tumors
and treatment settings, and could help to tailor the treat-
ment choice and intensity in each individual. To quantify
comorbidity, the Modified-Cumulative Illness Rating Scale
(M-CIRS) score is one of the most widely available scores
for measuring the complication diseases, including four-
teen systems. The severity of each system disease is equally
divided into 5 levels, scored 0—4 from low to high severity
level [11].

The immuno-chemotherapy regimen and dose
adjustments

Emerging data suggest that full-dose intensity R-CHOP21
may be detrimental for the very elderly (> 80 years) DLBCL
patients with no existing comorbidities [12, 13]. In the
search for optimal therapy of very elderly or frail DLBCL
patients, it has been reported that very elderly patients need
predominantly to reduce the dose [14—18]. Among these,
R-mini CHOP regimen showed good results of both efficacy
and safety, which are supported by the encouraging results
of GELA LNHO03-7B [19]. In this GELA LNHO03-7B multi-
center, single-arm trial, the 149 elderly patients > 80-years-
old were treated with the low-dose R-CHOP21 (R-mini-
CHOP) regimen. The median overall survival was 29 months
with a 62% complete remission and unconfirmed complete
remission rate and only 12 treatmentrelated deaths, which
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demonstrated that the R-mini-CHOP21(Rituximab 375 mg/
m? on Day 0, Cyclophosphamide 400 mg/m*/div on Day
1, Doxorubicin 25mg/m?/div on Day 1, Vincristine 1mg/
div on Day 1, and Prednisone 40 mg/m?/d infusion on Days
1-5) had significantly improved the outcome of > 80-year-
old patients with the controllable treatment-related toxicity
[19, 20]. Moreover, the age setting and the regimen dose of
current cohort were consistent with those of GELA LNHO03-
7B study. In our trial, all patients were planned to receive
the front-line RD-RCHOP21 regimen =+ radiotherapy which
consisted of full dose of Rituximab (375 mg/m?) on day
0, followed immediately by starting dose level consisting
of Cyclophosphamide (CTX) 400 mg/m?/days iv on day 1,
Epirubicin 35 mg/m?*/days iv on day 1, Vincristine(VCR)
1 mg/days iv on day 1, and Methylprednisolone 50 mg/m?/
days infusion on days 1-5. The combination therapy was
administered at 3-week intervals, and each received a mini-
mum of four cycles. Regarding the cohort of vulnerable very
elderly patients with comorbidities and organ dysfunction
like cardiovascular disease, with the LVEF of 68% patients
of the cohort lower than 65%, Epirubicin was chosen in this
trial, the same isomer of Doxorubicin, but cardiac toxicity
is less. Meanwhile, the dosage of Epirubicin was slightly
reduced because of the physiological difference between
eastern and western. The dose of VCR was the same as
that of LNHO03-7B trial which serves as key component of
R-CHOP. Although the methylprednisolone might increase
susceptibility to infections and other adverse reactions, it
also played an important role in the therapy of malignant
lymphoma. Therefore, we slightly reduced the dosage of
methylprednisolone to achieve the purpose of maximizing
the efficacy and tolerability. The indication for consolidation
involved-field radiotherapy was initial Bulky or extra-nodal
disease, since it improved outcomes for elderly patients in
this setting. If the testis or breast involved, Methotrexate
(MTX) prophylaxis was intended to prevent Central Nervous
System (CNS) relapse according to the ESMO and NCCN
guidelines.

The multi-agent chemotherapy was administered if
neutrophil counts were > 1.5 10%/L, platelet counts
were >75x 10°/L, and all non-hematologic toxicities except
nausea and alopecia were alleviated to grade O or 1 between
cycles. If these results were not achieved, the therapy was
postponed for up to 2 weeks until the patients recovered
from these toxicities. The dosages of cytotoxic drugs (Cyclo-
phosphamide and Epirubicin) were reduced by 25% in the
next cycle if grade 4 neutropenia or thrombocytopenia was
developed. The development of grade 2 motor or sensory
toxicity required a 25% reduction of the original dose of
Vincristine and 50% for grade 3 neurotoxicity. Patients
received G-CSF (granulocyte colony-stimulating factors) if
they experienced either grade 4 or febrile neutropenia dur-
ing treatment to minimize myelosuppression and subsequent

infectious complications, not only to reduce morbidity and
mortality but also to allow complete delivery of the therapy.
Patients with chronic hepatitis or HBV surface antigen
(HBsAg) positive were treated by oral Lamivudine or Ente-
cavir for prevention and monitored for HBV-DNA copy
number during the trial. When HBV-DNA copy number
exceeded 10°, the use of Rituximab was terminated.

Measurement of ADI and RDI

The Actual Dose Intensity (ADI) and relative dose inten-
sity (RDI) of the average of each drug were calculated at
each cycle of RD R-CHOP21. ADI (mg/m?* week) was cal-
culated by dividing the total received dose of the agent by
the number of weeks of treatment [21]. RDI was defined as
the ratio of received dose intensity (mg/m?*/week) related
to theoretical dose intensity (according to standard 3-week
interval) x 100% [22, 23].

Evaluation of response

Tumor responses were assessed after 4 cycles of immune-
chemotherapy and at the end of treatment. CT scans or
18FDG-PET was performed to confirm the response. Bone
marrow biopsy was repeated at the end of treatment for
those patients with bone marrow involvement on entry into
the trial. Tumor responses were classified according to the
Resist 1.1 [3]. Response assessment in terms of complete
remission (CR), unconfirmed complete remission (CRu),
partial remission (PR), stable disease (SD) and progressive
disease (PD) was performed according to the International
Workshop Criteria [3]. The primary endpoint was overall
response rate (ORR), and the secondary endpoint was OS,
PFS (Progression-free survival). ORR=CR + CRu+PR. OS
was measured from the start of diagnosis of DLBCL to the
date of death from any cause or the last follow-up at which
the patient was known to be alive [24]. PFS was the time
that passes from the first day of diagnosis and the date on
which disease progresses or the date on which the patient
dies, from any cause.

Statistical analysis

All statistical analyses were performed using SPSS software
(version 11.0). Survival curves were calculated using the
Kaplan—Meier method. Univariate analysis with the log-
rank test was used to evaluate prognostic variables for OS.
Multivariate analysis was performed using the Cox propor-
tional hazard regression model. All reported p values are
2-sided; p value of 0.05 or less was considered as statisti-
cally significant.
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Results
Clinical characteristics

Clinical features and treatment records of 67
patients > 80 years who were diagnosed with de novo
DLBCL were collected from our institution since
2007-2017. Among these 67 patients, five patients were
not included in this observation for receiving less than
four cycles of chemo, three patients were not included for
a history of other malignant diseases, one primary central
nervous system lymphoma patient and one patient refused
to the further treatment who did not have sufficient clini-
cal data to calculate the clinical parameters were excluded
from analysis.

Consequently, a total of 57 patients (>80 years) were
enrolled in this trial from July 2007 to Dec 2017 and no
one was lost. These 57 patients, with a median age of
82.5 years (range 80-90 years) who had been diagnosed
with de novo DLBCL, were assessable with slightly more
female patients (52.7%). The baseline characteristics
and pretreatment details of patients are summarized in
Table 1. The tumor burden of this cohort was relatively
high. Among these, advanced disease (Ann Arbor stage
III-1V) was seen in 43 (75.5%) of the cases and high-risk
group (NCCN-IPI >4) was in 51 (89.5%) of the patients.

In this cohort, 96.5% cases had at least one comorbid-
ity. The average M-CIRS score was 6.81(range 2—16) and
33 (57.9%) cases had a score 6 or more M-CIRS in this
trial. The most common comorbidities were cardiopathy
(73%) (including arrhythmia, valvulopathy cardiac fail-
ure, pacemaker), followed by angiopathy (67%) (hyper-
tension), chronic pulmonary disease (42%) (obstructive
chronic bronchitis, asthma, pulmonary hypertension), type
II diabetes mellitus (37%), chronic liver disease (19%), and
cerebrovascular disease (9%). A previous history of renal
disease was reported in six cases (10.5%), of whom four
did not receive any treatment or received corticosteroids
only.

Treatment: delivered cycles and dose intensity
of the first-line treatment

Elderly patients often present with alterations of pharma-
cokinetics of drugs modifying the pharmacodynamics of
molecules with change of lean body mass, hepatic and
renal function [25]. Thereby, the dosage of cytotoxic drugs
should be tailored to creatinine clearance, liver function,
and hematopoietic reserve. A decrease in chemotherapy
drug, however, has been found to be associated with a
lower treatment efficacy [26]; whereas, too aggressive
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Table 1 Clinical characteristics of 57 patients

Characteristics No. of patients %
Gender
Male 27 47.3
Female 30 52.7
Age, average(range) 82.5 (80-90)
80-84 48 84.2
85-89 8 14.0
>90 1 1.8
Cell-of-origin
GCB subtypes 32 56.1
ABC subtypes 25 43.9
MyC+ 11 19.3
Bcel-2+ 21 36.8
Bcl-6+ 7 12.3
ECOG-PS
0-1 48 84.2
2 9 15.8
Ann Arbor stage
I-1I 14 25.5
1 12 21.1
v 31 54.4
B symptom presence 18 31.6
LDH elevated 20 35.1
Hypoalbuminemia 32 56.1
Bone marrow involvement 1 1.8
Anemia 18 31.6
Renal failure 21 36.8
LVEF<65% 39 68.4
No. of extra-nodal sites
0 21 36.8
1 31 54.4
>2 5 8.8
Extra-nodal sites 45
Nasopharyngeal 5 8.8
Oropharynx 7 12.3
Intracranial 1 1.7
Breast 2 35
Subcutaneous 5 8.8
Lung 1 1.7
Gastric 2 35
Liver 1 1.7
Kidney 1 1.7
Colon 1 1.7
Small intestine 1 1.7
Testis 6 10.5
Bone 6 10.5
Pelvic cavity 6 2.5
Bulky disease 2 35
NCCN-IPI risk group
Low-Intermediate: 2-3 6 10.5
High-intermediate: 4-5 46 80.7
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Table 1 (continued)

Characteristics No. of patients %
High>6 5 8.8
M-CIRS median (range) 6 (2-16)
0-5 25 43.9
26 33 579

Table 2 Relative dose intensity and actual dose intensity

Agent Relative dose inten- Actual dose inten-
sity % sity mg/(m? week)
Range Average Median  Average
Cyclophosphamide  67.4-100.0 91.9 94.0 126.4
Epirubicin 60.7-100.0  81.9 82.2 9.1
Vincristine 83.7-100.0 96.4 91.3 0.3
Prednisone 80-100 90.4 90 86.8

treatments may result in treatment-related morbidity and
mortality, and compromise quality of life.

Our observed percentages of adaptations of treatment
from the real world were higher than those reported in tri-
als and retrospective studies [16]. Dose adaptation was per-
formed by the discretion and clinical view of the treating
physician. Overall, the doses of chemotherapy were reduced
for 49 (86.0%) patients in 277 of all 323 first-line therapy
cycles. Table 2 shows the average ADI and RDI for five
drugs of the RD-RCHOP regimen in all the cohort patients.
The planned dose of Rituximab was delivered in 100% of
cycles. The average RDI was 81.9% for Epirubicin, 91.9%
for Cyclophosphamide, and 96.4% for Vincristine. However,
the RDIs of prednisone were about 90% because of poor
glucose control which was reduced to 60 mg/day days 1-2
(Table 2). For about a quarter of 67 patients in the cohort,
the dosage of Epirubicin was reduced by more than 10%;
while for only seven people, the CTX and VCR dosage was
reduced by more than 10%. We compared the ORR and
survival according to RDI for RD R-CHOP (80% vs < 80%
of all drugs). The ORR was significantly lower for high
RDI group (42.5%, n=37) than for low RDI group (76.6%,
n=20). The median survival was also significantly shorter
for high RDI group than for low RDI group (16.4 months
vs 27.4 months). The reasons of these findings may be
explained that high RDI group presented higher treatment
interruption rate and inadequate treatment cycles which were
unfavorable for survival. Among the 57 patients, 26(45.6%)
cases finished the 4-5 cycles of the treatment regimen,
while 31 (54.4%) cases finished the 6-8 cycles. The median
number of cycles administered per patient was 5.7 (range,
4-11). Of the total 323 cycles, 207(64.1%) were delivered
on time, at the planned dosage. Among these patients, the

RD R-CHOP treatment was unexpectedly discontinued in 7
patients (12.3%) owing to toxicities (n=3), disease progres-
sion (n=2), death (n=1), patient’s request (n=1). Further-
more, consolidation radiotherapy was at the discretion of
the physician and performed in 15 patients (26.3%), with
one Bulky. The radiotherapy dosage was about 36-40 Gray
(Gy) and 2 Gy/f. Five cases were received MTX prophylaxis
which intended to prevent CNS relapse when the testis or
breast involved.

Toxicities of the first-line treatment
and treatment-related mortality

Thus, the therapeutic goal in treating very elderly DLBCL
patients is to balance between efficacy and toxicity of treat-
ment. Very elderly patients remain vulnerable to the toxici-
ties of therapies, since they frequently have comorbidities
including diminished cardiac and renal function, as well as
alterations in drugs absorption, distribution, detoxification,
metabolism, and clearance, which modify the pharmaco-
dynamics of the therapeutics. Because of decreased liver
function and hematopoietic reserve capacity, the metabolism
of cytotoxic drugs such as cyclophosphamide or anthracy-
clines may be altered [27]. All treatment-related toxicity was
retrieved from the hospital files and classified according to
common toxicity criteria (CTCAE) [28]. Prophylactic anti-
biotics were not routinely used.

About two-thirds of this cohort experienced at least
one toxicity. The most treatment-related toxicity was nota-
bly hematologic toxicity, in which is most of neutropenia,
reported in 21(36.8%) cases, 16 (28.1%) of whom experi-
enced grade > 3 toxicity. The median duration of grade 4
neutropenia was 3.6 days (range, 2—6 days). We also found
that > 80-year-old patients were less likely to develop febrile
neutropenia but more likely to be hospitalized post-treat-
ment. Neutropenic fever was reported in 10 cases (17.5%),
while G-CSF was offered in 16 patients (28.1%). Proven
infection was documented in 27 cases (47.3%), mainly of
bacterial origin. Pneumonia was the most common infec-
tious complication. The incidence of grade >3 toxicity of
anemia and thrombocytopenia was relatively lower than that
of neutropenia (14.0% and 22.8%, respectively). In total,
8 (14.0%) patients required blood product support during
treatment. Severe non-hematologic toxicities were not as
frequent as the hematologic toxicity. Grade > 3 toxicities
consisted of sensory neuropathy in 5 (8.8%) cases, liver dys-
function in 4 (7.0%) cases, and renal dysfunction in 3 (5.3%).
No Grade >4 severe cardiotoxicities, or gastro-intestinal tox-
icities were observed.

Above all, 2(3.5%) cases of treatment-related first-line
treatment mortalities occurred, in which one was neutro-
penic fever following septicemia and one was tumor lysis
syndrome; both occurred during the first cycle of therapy.
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Treatment outcome with the first-line treatment
and salvage treatment

This study demonstrates that the ORR of this cohort was
73.7% (CR, 15; PR, 27; SD, 10; PD, 5). Among the 5 PD
cases and 15 relapsed cases after first-line therapy, 16
patients received salvage second-line therapy including dose
attenuation of rituximab with gemcitabine, dexamethasone
and cisplatin (R-GDP) or rituximab with ifosfamide, car-
boplatin and etoposide (R-ICE) with ten patients treated
with various salvage chemotherapies only, and six patients
treated with chemotherapy combined with radiotherapy. The
other three patients took Chinese tradition medicine and the
one palliative best supportive treatment(BST). Then, seven
patients received third-line treatment such as rituximab with
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Fig.1 Diagram of treatment and response of 57 patients in this
cohort. RD reduced dose, CR complete response, PR response, SD
stable disease, PD progressive disease. BST best supportive treatment
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gemcitabine and oxaliplatin (R-GemOx) or lenalidomide
(Diagram of treatment and response of 57 patients in Fig. 1).
The ORR for the salvage therapy was 28.6%. The decision
to forgo treatment was based on the poor performance or
treatment refusal. The ORR was 22/31(71.0%) for cases
who completed 6 cycles, 20/26(76.9%) for those treated with
under six-cycle immune-chemotherapy. Therefore this study
demonstrated that ORR might not obviously related to the
six cycles of treatment or not.

Till the last follow-up in Oct 2018, there were 39 (68.4%)
patients still known to be alive, of whom 35 (61.4%) were
still alive without progression. In the death of 18 patients,
the most causes of death were septic shock (n=12), followed
by pneumonia (n =3), fatal cardiac failure (n=2) and tumor
lysis syndrome(n=1).

At the time of this analysis, the median follow-up dura-
tion was 36.4 months (range 1.9-117*months). Of 57
patients treated with RD-RCHOP, the favorable median OS
was 28.4 months. 2-year PFS rate was 70.9% + 6.6% and the
2-year OS rate was 74.3% +6.2%. The 3-year PFS rate was
68.2% +6.9% and the 3-year OS rate was 69.5% +6.7% (OS
and PFS for this cohort in Fig. 2). The median of 2-year OS
was 36.5% for cases who completed six cycles, while 23.1%
for those treated with under six cycles of chemotherapy.

This analysis contributes to provide a detailed analysis
of clinical prognostic factors in the very elderly DLBCL
patient population. Univariate analyses indicated that
NCCN-IPI >5; Age > 83 years; M-CIRS score > 6; Albu-
min < 35 g/L were predictive poor prognostic factors for both
2-year PFS and 2-year OS. Other variables such as: Male;
ABC subtype, Elevated LDH(> 245 TU/L); LVEF < 65%;
Renal failure (creatinine > 133 umol/L); ECOG-PS > 2;
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Fig.2 Kaplan—Meier plots of overall survival (OS) and progression-free survival (PFS) for this cohort
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Number of extra-nodal sites > 2; at least six cycles; Anemia
(Hgb < 12 g/dL); Presence of B symptoms and Ann Arbor
III or IV stage did not have any apparent prognostic signifi-
cance (Fig. 3, Table 3). An analysis of with Bulky or without
was not feasible due to small sample (n=1). Noteworthy, in
multivariate analyses using the significant prognostic vari-
ables from univariate analysis, NCCN-IPI>5 was the only
one factor which had excellent ability to stratify prognosis
in patients > 80 years with DLBCL.

In the analysis of this group of very elderly DLBCL
patients treated with the reduced-dose R-CHOP regimen, the
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outcome of those with Age > 83 years; M-CIRS score > 6;
Albumin <35 g/L especially NCCN-IPI > 5 was significantly
worse than other patients.

Discussion

To date, our study of treatment patterns and outcomes in
DLBCL patients > 80 year is one of the most comprehensive
china population-based cohort trials treated with modern
chemo-immunotherapy in the real world. With a median
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Fig. 3 Univariate analysis of overall survival(OS) in 57 patients according to NCCN-IPI (a), Albumin (b), M-CIRS (c) and Age categories (d)
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Table 3 Univariate and

-7 . Factors Univariate analyses Multivariate analysis
multivariate analysis of
prognostic factors for 2-year 2-year OS (%) p value Hazard ratio (95% CI) p value
overall survival
NCCN-IPI>5 56.1 vs 86.3 0.001 3.722 (1.252-10.966) 0.018
Albumin< 35 g/L 61.7 vs 87.5 0.017 1.080 (0.155-7.518) 0.938
M-CIRS >6 61.4 vs 87.8 0.021 3.274 (0.507-21.129) 0.212
Age> 83 years 67.7 vs 82.6 0.044 1.787 (0.599-5.328) 0.298
LVEF< 65% 65.3 vs 93.8 0.077 8898
Elevated LDH 69.1 vs 77.7 0.081
>6 cycles 66.7 vs 80.6 0.193
Renal failure 66.9 vs 78.9 0.208
No. of extra-nodal sites >?2 72.2 vs 78.0 0.237
ECOG-PS>2 66.7 vs 76.8 0.244
Anemia 69.8 vs 76.7 0.271
Presence of B-symptoms 70.5 vs 76.2 0.290
ABC subtype 65.8 vs 80.9 0.388
Male 72.8 vs 75.1 0.624
Ann Arbor III or IV 70.7 vs 76.0 0.743
>6 cycles 66.7 vs 80.6 0.193

follow-up period of over 36 months, we provided a detailed
analysis of outcome and toxicities from patients with newly
diagnosed DLBCL aged > 80 years treated with reduced-
dose R-CHOP regimen.

In general, elderly patients have highly heterogene-
ous characteristics, such as multiple clinical comorbidi-
ties, impaired organ function, malnutrition, weakened
immune-competence, and limitations to activities of daily
living. These conditions seriously affect the metabolism
and toxicities of anticancer drugs [29]. The major issue in
treating > 80 years patients is to administer the adequate
chemotherapy without severe toxic effects and to achieve
a long-lasting ORR because the most important point is
to define how to adapt treatment to the patient’s specifici-
ties rather than to apply a unique regimen. Even after the
advent of chemo-immunotherapy, the optimal dose inten-
sity for elderly patients with aggressive B-cell lymphomas
has been discussed without definitive conclusions. Previ-
ous investigations have evaluated reduced intensities of
R-CHOP, ranging from 50 to 70% doses of the cytotoxic
drugs, for elderly patients with DLBCL [16, 19]. However,
an unnecessarily lower dose of key drugs may result in dis-
ease progression in potentially curable patients. The trial
was designed for > 80-year-old DLBCL patients to apply
to the RD R-CHOP regimen which reduced the chemo-
therapy dose to about 50% of standard dose. In the four
cytotoxic drugs of current trial, RDI of Epirubicin was the
lowest (average: 82.2%), followed by Prednisone (RDI:
90.0%), Vincristine (RDI: 91.3%), Cyclophosphamide
(RDI: 94.0%). Considering that LVEF of 68% patients of
the cohort was lower than 65%, and 95% patients had car-
diovascular disease, therefore, the reduction of Epirubicin

@ Springer

was most commonly seen. It suggested that there were
individual differences in the dosage of chemotherapy
drugs according to the individual conditions of heart, bone
marrow, liver and kidney function, especially in the very
elderly patients.

Toxicity profiles of very elderly DLBCL patients were
remarkably favorable with an acceptable safety profile in
this trial. In the Korean Cancer Study Group LY 16-01 trial,
more than half of very elderly patients with DLBCL (63.9%)
who received full dose of R-CHOP had a high response rate
of 92.9% (CR 45.9%) but six patients died due to toxic-
ity (31.6%). In the above study, the main causes of treat-
ment interruption were treatment-related toxicity (45.3%)
when giving full dose of R-CHOP consisting of 375 mg/
m? rituximab, 750 mg/m? cyclophosphamides, 50 mg/m?
adriamycin, and 1.4 mg/m? vincristine on day 1, and 100 mg
oral prednisone on days 1-5 of each cycle [30]. Similarly,
in the LNHO3-6B trial, a high treatment-related mortality
of 9% was observed in the initial recruitment period, which
improved towards the end of the trial [31]. Although high
percentages of severe toxicity have been previously reported
in the very elderly treated with CHOP [32], the incidence of
deaths during chemotherapy in current trial was very low at
3.5%, which is comparable to those reported in retrospective
studies in this population (range 7-20%) [33-35], suggesting
adequate treatment management in our institution. Remark-
ably, there is an inevitable trade-off between the ideal dose
intensity of R-CHOP and the toxicities confronting elderly
patients with DLBCL in practice. As illustrated in our trial,
the majority of severe toxicity, including two treatment-
related deaths, occurred during the first cycle of therapy.
This ‘first cycle effect’” might be overcome with pre-phase
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treatment to improve the tolerance of chemotherapy before
administration of a multi-agent therapy [33].

Importantly, the ORR of current trial was just similar to
that of LNHO3-7B trial (73.7% and 73%, respectively). By
contract, the ORR of GELA98.5 study was higher (83%)
with the population was younger (median: 80 years). Our
observed ORR (73.7%) was much higher than that reported
in former phase III trials in the pre-rituximab era illustrating
the efficacy of rituximab in DLBCL treatment. Then, the
favorable ORR of the current trial was also transformed into
the better survival, emphasizing the critical importance of
achieving this response outcome. However, compared with
the GELA LNHO03-7B trial [19], the CR rate of the current
trial was less functional. The CR rate of the former trial
was 62%, while 26% was in the current trial. Considering
that the tumor burden of this cohort was relatively high,
advanced disease (Ann Arbor stage I[II-IV) was seen in 43
(75.5%) of the cases and high-risk group (NCCN-IPI>4)
was in 51 (89.5%) of the patients; this may be one of the
primary causes of why the CR rate of current trial was lower
than that of LNH 03-7B.

In our study, >4 cycles RD R-CHOP yielded a median
OS of 2.37 years (28.4 mos) among patients > 80 years, just
consistent with former studies placing median OS in this
population in the range of 2.0-2.5 years [19, 36-38]. With
the similar median age and the similar chemotherapy regi-
mens and dosage, the 2-year OS of current study was 74%,
which was higher than that of the LNH03-7B trial (59%).
Meanwhile, 2-year PFS was higher than that of the LNHO3-
7B trial group. The reasons may include: the ECOG-PS of
this cohort was better than that of the LNH03-7B group
(ECOG-PS 4-5 score accounted for 40%), while there was
no ECOG-PS 4-5 score group in current cohort. The cur-
rent results of 3-year PFS 68.2%; 3-year OS 69.5% were
slightly worse than outcomes from elderly DLBCL patients
treated with six-cycle R-CHOP-14 on RICOVER-60 trial
(3-year PFS 73%; 3-year OS 78%) [2, 19]. Of note, our
cohort patients’ median age(82.5 years) was notably higher
than in RICOVER-60 trial (68 years) and LNHO03-6B trial
(70 years)—to an extent that may be reflected in our data-
set. In addition, there were more cases presenting with high
IPI score (>3) in our trial than the LNHO03-6B trial and
RICOVER-60 trial (100% vs 75% vs 43%), which might
have contributed to inferior outcome in this trial popula-
tion. Importantly this study demonstrated that those cases
completed six cycles achieved median of 2-year OS: 36.5%,
while 23.1% for those treated with under six cycles of chem-
otherapy. Reduced cycles of the chemotherapy might be one
of the reasons for the inferior survival outcome among the
very elderly DLBCL patients.

In current trial, several high-risk markers (NCCN-IPI > 5;
Age > 83 years; M-CIRS score > 6; Albumin < 35 g/L) were
identified in very elderly DLBCL that could potentially

refine clinical prognostic models by univariate analyses.
Among these factors above, NCCN-IPI>5 was the only
one significant parameter associated with poor outcome by
both the univariate and multivariate analysis in current trial.
However, the utility of the index needs further evaluation in
large-scale, prospective trials. It also elegantly showed that
the very elderly patients with high-risk factors especially
NCCN-IPI score > 5 could benefit less from immune-chem-
otherapy. It is useful for the treatment of elderly patients
with DLBCL to support risk-oriented personalized therapy.

Older Age and poor performance status had been dem-
onstrated as the two strongest adverse prognostic factors for
survival of DLBCL but both should not be the contraindi-
cations to the treatment [39, 40]. In current trial, only age
showed statistical difference in univariate analysis. It might
be that ECOG-PS was just a surrogate for other age-related
changes, such as comorbidities and functional decline, but
it had little to do with survival outcome.

Studies showed that M-CIRS scores were associated with
mortality and hospitalization rates in older patients [40,
41] and the presence of a comorbidity was associated with
decreased PFS and OS [42]. Univariate analyses indicated
that M-CIRS score > 6 was the predictive poor prognostic
factor of PFS and OS in current trial. Thus, a higher preva-
lence of severity of the complications in very elderly patients
could be one of the primary reasons for the failure of treat-
ments for DLBCL.

In particular, recent studies reported that conditions
associated with hypoalbuminemia had adverse prognostic
impact in elderly patients with DLBCL [12, 19, 43]. How-
ever, hypoalbuminemia showed statistical difference in
univariate analysis but not in multivariate analyses in this
cohort. This might becaused of small group sample and less
follow-up time.

However, to optimize R-CHOP treatment for elderly
patients with DLBCL, risk-oriented individualized ther-
apy rather than universally attenuated treatment should be
applied, because the elderly patients with DLBCL are quite
heterogeneous [44]. Based on the current trial above, we
hypothesized that very old age (> 83 years), hypo-albumine-
mia (< 35 g/L), and more comorbidities (M-CIRS score > 6)
and especially high-risk group (NCCN-IPI>5) would lead
to poor clinical outcomes of > 80-year-old DLBCL patients.
High response rate (ORR: 73.7%) was concluded from this
trial and the treatment-related toxicity was also reasonable
in current trial. Noteworthy, NCCN-IPI > 5 was the only one
factor which had excellent ability to stratify prognosis in
patients > 80 years with DLBCL in multivariate analyses.
We also accept that our limitations in this trial were: there
was referral bias in this single-center study, the inherent
biases of a non-randomized retrospective study, small group
sample and lack of assessing ‘quality of life’, etc. However,
this study is one of the largest analyses of DLBCL patients
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older than 80 years and our results reflect the actual clini-
cal practice in China. This may serve as a guide for optimal
therapy personalization for very elderly DLBCL patients.
It is also noteworthy that better recognition of the biologi-
cal heterogeneous basis of very elderly patients represents
a new pathway for proposing tailored treatment approach.
It seems reasonable to advocate an individualized curative
treatment for the very elderly patient with DLBCL just like
reduced-dose immune-chemotherapy (RD R-CHOP). Per-
sonalized treatment algorithms in a given elderly patient
with DLBCL should be based on the integration of indi-
vidual status including stratification of geriatric assessment,
risk and prognosis.

Accordingly, over a period of ten years, we demonstrated
that reduced-dose R-CHOP therapy was found feasible for
the majority of > 80-year-old patients with DLBCL in China.
However, the very elderly patients with NCCN-IPI score >5
would lead to poor outcome. Risk-oriented individualized
therapy should be applied. Further well-designed biological-
based predictive models will be further assessed and clarify
the risk-oriented treatment approaches for the very elderly
patients with DLBCL.
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