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Abstract: Diffuse large B-cell lymphoma (DLBCL) is the most frequent type of non-Hodgkin’s lymphoma (NHL) in 
adults, and approximately 50% of cases of DLBCL occur in patients above the age of 60. Although RCHOP regimen 
was established as the standard therapy for DLBCL patients, there are still a large number of DLBCL patients who 
can’t bear the toxicity of doxorubicin, especially in elderly patients. Pegylated liposomal doxorubicin (PLD) offers a 
new strategy for elderly DLBCL patients. In our study, we reviewed 103 newly diagnosed patients with DLBCL aged 
between 60 years to 75 years old who were treated with RCHOP (62 cases) or DRCOP (41 cases) regimen. All the 
patients completed a mean follow-up period of 28 months (range, 2 to 48 months). There was no statistical differ-
ence of OS between the DRCOP (78.0%) and RCHOP (72.6%) groups (P = 0.787). And there were less grade 3-4 
cardiotoxicity in patients treated with DRCOP (9.8%) than RCHOP regimen (27.4%, P = 0.029). Our findings in this 
study indicate that the DRCOP regimen offers similar oncologic efficacy when weighed against the standard RCHOP 
regimen in elderly DLBCL patients, and it might be a more secure treatment for elderly DLBCL patients who have 
additional risk factors for cardiac diseases.
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Introduction

Diffuse large B-cell lymphoma (DLBCL) is 
defined by the World Health Organization (WHO) 
Classification as a heterogeneous entity, 
encompassing morphologic and genetic vari-
ants with variable clinical presentations and 
outcomes and it is the most frequent type of 
non-Hodgkin’s lymphoma (NHL) in adults. In 
Western countries, DLBCL accounts for about 
31% of NHL cases and the percentage in Asia is 
over 40% [1]. The incidence of DLBCL rises 
steadily with age so that approximately 50% of 
cases of DLBCL occur in patients above the age 
of 60 [2]. Since the life expectancy of the popu-
lation is growing, clinicians are increasingly 
confronted with the clinical care of geriatric 
patients diagnosed with aggressive lymphoma 
such as DLBCL [3, 4].

Cyclophosphamide, doxorubicin, vincristine and 
prednisolone (CHOP) regimen was once the 
classical front-line treatment for DLBCL, but the 
development of monoclonal antibodies has led 
to a distinguished improvement in the outcome 
of DLBCL treatments. Currently, patients with 
DLBCL are medicated with immunochemother-
apy, usually Rituximab, plus CHOP (RCHOP) 
regimen. There were also several researches 
such as GELA LNH-98.5, RICOVER-60, Inter- 
group USA [5-7] demonstrated that Rituximab 
can benefit elderly patients. 

Although RCHOP regimen was established as 
the standard therapy for DLBCL patients, there 
are still a large number of DLBCL patients who 
can’t bear the toxicity of doxorubicin, especially 
in elderly patients. Most common side effects 
of anthracyclines are nausea, and vomiting, 
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eosin (HE) together with the determination of 
the immunophenotype according to the World 
Health Organization Classification. Clinical 
staging and diagnostic methods included a clin-
ical history, physical examination, computed 
tomography (CT) scans of the chest, abdomen 
and pelvis, full-digital full-body color Doppler 
ultrasonic diagnostic analyzer, marrow aspirate 
and biopsy. Repeat echocardiography imaging 
was planned before every cycle and after the 
whole treatment to assess the change in the 
Left Ventricular Ejection Fractions (LVEF). All 
patients provided a written consent.

Treatment

Among the 103 patients, 41 cases were treat-
ed with DRCOP regimen (median courses was 
6; range, 1-8) and 62 cases with RCHOP (medi-
an courses was 6; range, 1-8). The median fol-
low-up time was 28 months (range, 2 to 48 
months). The regimen of RCHOP or DRCOP con-
sisted of rituximab 375 mg/m2 intravenously 
(I.V.) on cycle day 1, and/alongside? Cyclo- 
phosphamide 750 mg/m2 I.V., PLD 30-40 mg/
m2 (maximum, 60 mg) I.V. or doxorubicin 50 
mg/m2 I.V. over 1 hour, and vindesine 4.0 mg 

Table 1. Baseline characteristics between DRCOP and RCHOP 
groups
Factors Subgroups DRCOP group RCHOP group P value
Average age 67.0 y 67.5 y 0.577
Gender Male 20 (48.8%) 34 (54.8%) 0.547

Female 21 (51.2%) 28 (45.2%)
IPI 0-1 4 (9.8%) 12 (19.3%) 0.268

2 13 (31.7%) 16 (25.8%) 0.515
3 14 (34.1%) 20 (32.3%) 0.842

4-5 10 (24.4%) 14 (22.6%) 0.832
Genetic subtype GCB 10 (24.3%) 19 (30.6%) 0.490

NON-GCB 31 (75.7%) 43 (69.4%)
IPI international prognostic index; GCB germinal center B-cell-like.

fatigue, hematotoxicity and mucositis. A partic-
ular challenge in treatment with anthracyclines 
is early and late cardiotoxicity [8]. Anthracyclines 
exhibit cumulative dose related cardiotoxicity. 
Older patients and those with pre-existing car-
diac disease are known to have a greater inci-
dence of both overt heart failure and asymp-
tomatic declines of cardiac parameters [9-11]. 
A less cardiotoxic approach is critically needed 
[12].

Modern anticancer regimens have incorporat-
ed strategies to reduce the cardiotoxic burden 
of anthracyclines, such as reducing the cumula-
tive dose of the toxic agents, using the cardio-
protective agent dexrazoxane, and incorporat-
ing continuous infusion administration sche- 
dules. 

Previous in-vivo studies have demonstrated the 
favorable therapeutic activity and safety profile 
of pegylated liposomal doxorubicin (PLD) [13-
24]. It offers an additional strategy for limiting 
cardiotoxicity that allows localized penetration 
of the anthracycline molecule selectively 
through the impaired vasculature, thereby con-
centrating the delivery of the agent to the 

tumor. Additionally, the overall 
peak plasma concentration to 
which the heart is exposed is 
reduced with PLD [25].

Thus, we performed a retrospec-
tive study to evaluate the efficacy 
and tolerability of PLD replacing 
conventional doxorubicin in stan-
dard RCHOP regimen (DRCOP) for 
elderly Diffuse Large B-Cell 
Lymphoma in China.

Materials and methods

Patients

We reviewed 103 newly diag-
nosed patients with DLBCL aged 
between 60 years to 75 years old 
who were treated with RCHOP or 
DRCOP regimen in the First 
Affiliated Hospital of Medical 
School of Zhejiang University 
between September 2011 and 
September 2013. All diagnoses 
were confirmed by histopathologi-
cal staining of hematoxylin and 

Table 2. Hematotoxicity and cardiotoxicity observed in DRCOP 
and RCHOP groups

Factors Subgroups DRCOP group RCHOP group P value
Hematotoxicity Grade 3 5 (12.2%) 9 (14.5%) 0.737

Grade 4 30 (73.2%) 43 (69.4%) 0.677
Grade 3-4 35 (85.4%) 52 (83.9%) 0.838

Cardiotoxicity Grade 3 3 (7.3%) 13 (21.0%) 0.061
Grade 4 1 (2.4%) 4 (6.5%) 0.354

Grade 3-4 4 (9.8%) 17 (27.4) 0.029
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by more than 25 percent, or of any mea- 
surable lesion that had previously regressed 
during treatment by more than 50 percent  
from its smallest dimensions.

Statistics methods

This analysis is based on the data obtained 
during the follow-up from January 2011 to 
December 2014. Overall survival (OS) was 
defined as the time from diagnosis to death or 
the last follow-up. OS was assessed using the 
Kaplan-Meier method and compared between 
risk groups using the chi-square test. P values 
less than 0.05 were considered to be statisti-
cally significant. The statistical software 
SPSS19.0 was used for all the statistical 
analysis.

Results

Patient characteristics

The clinical characteristics are summarized in 
Table 1. The patients’ average age was 67.0 
years in the DRCOP group, as compared to 67.5 
years in the RCHOP group. The numbers of 
male patients were 20 (48.8%) and 34 (54.8%) 
in the DRCOP and RCHOP groups respectively. 
There were 10 (24.3%) diagnosed as GCB-like 
(germinal center B-cell-like) DLBCL in the 
DRCOP group, and there were 19 (30.6%) diag-
nosed as GCB-like DLBCL in RCHOP group.

Treatment delivery and toxicity

All the 103 patients were evaluated for hemato-
toxicity and cardiotoxicity. The grade 3 or great-

non-measurable lesions, and the 
absence of new lesions. SD was 
defined as a regression of any measur-
able mass by 50 percent or less or no 
change in the non-measurable lesions, 
but without further growth of existing 
lesions or the appearance of new 
lesions. PD was defined as the  
appearance of a new lesion, any  
additional growth of the initial lesion 

I.V., on cycle day 2. Additionally patients 
received prednisone, 100 mg orally, on days 1 
to 5 of each cycle. This regimen was imple-
mented every 21 days approximately.

Toxicity and response evaluation

Toxicity was graded using the version 3 of the 
Common Terminology Criteria for Adverse 
Events, and assessed from the initiation of the 
regimen until the end of chemotherapy. Repeat 
echocardiography imaging was planned before 
every cycle and after the whole treatment to 
assess the change in the LVEF. Decreases in 
the LVEF were graded as follows: grade 1 = 
LVEF decrease from baseline by 1 to 9 percent-
age points; grade 2 = LVEF 40% to 49% or LVEF 
decrease from baseline by 10 to 19 percentage 
points; grade 3 = LVEF 20% to 39% or LVEF 
decrease from baseline more than 20 percent-
age points; and grade 4 = LVEF < 20%. Tumor 
responses were assessed at the end of treat-
ment and were classified as complete response 
(CR), unconfirmed complete response (CRU), 
partial response (PR), stable disease (SD), or 
progressive disease (PD) according to the 
International Workshop criteria [26]. CR was 
defined as the disappearance/eradication of all 
lesions including radiologic or biologic abnor-
malities observed at diagnosis and the absence 
of new ones. CRU was defined as a complete 
response with the persistence of some radio-
logic abnormalities, which was regressed in 
size by at least 75 percent. PR was defined as 
the regression of all measurable lesions by 
more than 50 percent, the disappearance of 

Table 3. Hematotoxicity grade
Grade

1 2 3 4 5
Hematotoxicity
    WBC 3.0-4.0*10E9/L 2.0-3.0*10E9/L 1.0-2.0*10E9/L < 1.0*10E9/L Death
    Neutrophil 1.5-2.0*10E9/L 1.0-1.5*10E9/L 0.5-1.0*10E9/L < 0.5*10E9/L Death
    Hemoglobin 100-120 g/L 80-100 g/L 65-80 g/L < 65 g/L Death
    Platelet 75-99*10E9/L 50-75*10E9/L 10-50*10E9/L < 10*10E9/L Death

Table 4. Cardiotoxicity grade
Grade Cardiotoxicity
1 LVEF decrease from baseline by 1-9%
2 LVEF 40-49% or LVEF decrease from baseline by 10-19%
3 LVEF 20-39% or LVEF decrease from baseline ≥ 20%
4 LVEF < 20%
5 Death
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there was no statistical difference of OS 
between the DRCOP and group) The OS in the 
DRCOP group (78.0%) and the RCHOP (72.6%) 
also showed no difference statistically relevant 
(P = 0.787, Figure 1).

Discussion

In this study, we addressed the question wheth-
er the substitution of conventional doxorubicin 
by PLD is a feasible and effective therapeutic 
option in elderly patients with DLBCL. We retro-
spectively analyzed 103 elderly patients with 
DLBCL who were treated with either RCHOP or 
DRCOP regimen in our hospital between 
January 2011 and June 2013. In these 103 
patients, 41 cases were treated with RDCOP 

while 17 patients (27.4%) 
were accredited to have a 
decrease in LVEF (grade 3, n 
= 12 [19.4%]; grade 4, n = 4 
[6.5%]) in the RCHOP group. 
Moreover, there were less 
grade 3-4 cardiotoxicity in 
patient treated with DRCOP 
(9.8%) than RCHOP (27.4%, P 
= 0.029).

Response and survival

In these 103 patients, 41 
cases were treated with 
RDCOP regimen and 62 cases 
with RCHOP regimen. All the 
patients completed our follow 
up, and the median follow-up 
time was 28 months (range, 2 
to 48 months). Remission was 
evaluated using the IWG 
response criteria for lympho-
ma at the end of chemothera-
py. CR, CRU and PR was pres-
ent in 26 (63.4%), 3 (7.3%), 5 
(12.2%) patients respectively 
in the DRCOP group. In the 
RCHOP group, we observed a 
CR in 36 patients (58.1%), a 
CRU in 5 patients (8.1%), and 
a PR in 7 patients (11.3%). 
There was no statistical differ-
ence in the CR/CRU or overall 
response rate between the 
DRCOP and the RCHOP group 
(P = 0.624, 0.497, Table 5). 
Kaplan-Meier curve showed 

er hematotoxicity and cardiotoxicity observed 
during treatment are summarized in Tables 
2-4. All the patients haven’t been managed 
with pegfilgrastim in our study.

In this retrospective study, 35 (85.4%) and 52 
(83.9%) of patients experienced grade 3 or 4 
hematotoxicity in the DRCOP and the RCHOP 
group respectively. There was no statistical dif-
ference in hematotoxicity between the RCHOP 
and DRCOP groups (P = 0.534).

The LVEF was evaluated before therapy and at 
therapy completion. A total of 4 patients (9.8%) 
had a documented decrease in LVEF (grade 3, 
n = 3 [7.3%]; grade 4, n = 1 [2.4%]) at the end of 
the treatment evaluations in the DRCOP group; 

Table 5. Response between DRCOP and RCHOP groups
Response DRCOP group RCHOP group P value
CR 26 (63.4%) 36 (58.1%) 0.587
CRU 3 (7.3%) 5 (8.1%) 0.890
PR 5 (12.2%) 7 (11.3%) 0.889
SD 5 (12.2%) 12 (19.4%) 0.338
PD 2 (4.9%) 2 (3.2%) 0.671
CR/CRU 29 (70.7%) 41 (66.1%) 0.624
Overall response 34 (82.9%) 48 (77.4%) 0.497

Figure 1. OS between DRCOP and RCHOP group. From 103 patients, 41 were 
treated with DRCOP and 62 with RCHOP. There was no statistical difference 
of OS between the DRCOP (78.0%) and RCHOP (72.6%) groups (P = 0.787).
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regimen and 62 cases with RCHOP regimen. All 
the patients completed a mean follow-up peri-
od of 28 months (range, 2 to 48 months). There 
was no statistical difference in the CR/CRU, OR 
or OS between the DRCOP and RCHOP group. 
Therefore our finding shows that DRCOP offers 
similar oncologic efficacy in the treatment of 
DLBCL as that of RCHOP. The CR/CRU and OS 
of RCHOP group in our study were similar as 
GELA LNH-98.5 trial [5]. Data about clinical tri-
als of DLBCL patients treated with liposomal 
doxorubicin are scarce. Yasuhiro Oki and col-
leagues published an open label, single arm, 
phase II trial revealing that the CR/CRU rate in 
elderly patient with DLBCL on DRCOP regimen 
was 78%, and the overall response rate was 
86%. The estimated 5-year EFS rate was 53% 
and the estimated 5-year OS rate was 70% 
[27]. In our study the DRCOP group showed a 
similar response rate and survival time.

We also evaluated the hematotoxicity and car-
diotoxicity between the DRCOP and RCHOP 
regimens. In our study, we didn’t manage 
patients with pedfilgrstim, so we can see more 
grade 3-4 hematotoxicity occurred in our study 
than other studies such as GELA LNH-98.5, 
RICOVER-60 [5, 6] and so on. But our study 
suggested that there was no statistical differ-
ence in hematotoxicity between the two groups. 
However, there were less grade 3-4 cardiotoxic-
ity in patients treated with DRCOP (9.8%) than 
RCHOP regimen (27.4%, P = 0.029). DRCOP 
may be a more secure treatment for elderly 
DLBCL patients.

Conclusion

Our findings in this study indicate that the 
DRCOP regimen offers similar oncologic effica-
cy when weighed against the standard RCHOP 
regimen in elderly DLBCL patients. This study 
also insinuates that DRCOP regimen might be a 
more secure treatment for elderly DLBCL 
patients who have additional risk factors for 
cardiac diseases.
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