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Abstract: Objective: To investigate and study the therapeutic effect of DRCOP regimen based on polyethylene glycol 
liposome doxorubicin (PLD) on patients with diffuse large B cell lymphoma (DLBCL). Methods: A retrospective analy-
sis was conducted on 80 patients with DLBCL admitted to our hospital from June 2016 to June 2017, and the pa-
tients were equally and randomly divided into the experimental and the control group. Patients in the experimental 
group were treated with the DRCOP regimen based on PLD, and the patients in the control group were treated with 
the traditional DRCOP regimen. The short-term clinical effects, adverse reactions, the effective rate of treatment, 
survival rates and cardiotoxicity of patients in the two groups were compared. The three-year survival status of the 
two groups was compared. Results: In the experimental group, 21 cases (52.50%) of complete remission (CR) with a 
total effective rate of 82.50% were noticed, while 13 patients (32.50%) displayed a total effective rate of 57.50% in 
the control group, and the difference between the data of the two groups was statistically significant. A significant re-
duction of cardiotoxicity such as myocardial infarction, myocardial injury and abnormal electrocardiogram in the ex-
perimental group compared with the control group was detected (P<0.05). The most common adverse reaction was 
the gastrointestinal discomfort, and the experimental group exhibited lower adverse reactions rate when compared 
to the control group. After treatment, the improvement of the quality of life was more significant in experimental 
group than in the control group. Three years after operation, the difference in survival between the two groups was 
statistically significant (P<0.05). Conclusion: DRCOP regimen based on PLD has a better clinical treatment effect for 
patients with DLBCL, which can significantly reduce the cardiotoxicity caused by chemotherapy, with higher safety. 
Thus, it can effectively improve the treatment efficiency of patients and reduce the occurrence of adverse reactions.
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Introduction

Diffuse large B cell lymphoma (DLBCL) is a dif-
fuse malignant proliferative disease of large B 
lymphocytes, which accounts for about 30%-
40% of Hodgkin’s Lymphoma (NHL). DLBCL 
may occur at any stage, and it is frequently 
diagnosed in the population aged from 50 to 
70 years old [1-3].

DRCOP is doxorubicin combined with COP che-
motherapy (cyclophosphamide + vincristine + 
dexamethasone). DRCOP has become the stan-
dard treatment for DLBCL. What’s important to 
note that traditional DRCOP regimen can cause 
adverse reactions such as arrhythmia, cardiac 
dysfunction and myocarditis [4-6], and patients 

suffering from cardiovascular diseases and 
deterioration of visceral function often exhibit 
poor tolerance to treatment and show adverse 
effects.

PLD is a kind of lipid preparation encapsulating 
doxorubicin hydrochloride in liposomes with 
methoxy polyethylene glycol on the surface, 
which can prevent liposomes from being recog-
nized by mononuclear phagocyte system and 
prolong their involvement in blood circulation. 
Of note, the drug peak and myocardial distribu-
tion of PLD might reduce the incidence of 
adverse reactions and improve the safety of 
treatment. At present, PLD has gradually been 
widely used in chemotherapy for patients with 
DLBCL [7-9]. In this study, 80 cases of DLBCL 

http://www.ajtr.org


DRCOP scheme based on polyethylene glycol liposome doxorubicin

5363 Am J Transl Res 2021;13(5):5362-5367

patients admitted to our hospital from June 
2016 to June 2017 were investigated, and the 
clinical effect of DRCOP scheme based on PLD 
on patients with DLBCL was analyzed.

Materials and methods

General data

Eighty patients with DLBCL admitted to our 
hospital from June 2016 to June 2017 were 
selected as the objects of this study, and they 
were randomly divided into the experimental 
group and the control group, with 40 patients in 
each group. Inclusion criteria: ① Patients who 
met the diagnostic criteria of diffuse large 
B-cell lymphoma; ② The elderly patients with-
out other mental diseases; ③ With the consent 
of the hospital ethics committee, the patients 
and their families were informed of the purpose 
and process of the investigation and signed the 
relevant informed consent.

Exclusion criteria: ① Patients with incomplete 
information or patients and family members 
who refuse to cooperate in this study; ② 
Patients who have recently received psycho-
therapy and antidepressant treatment; ③ 
Patients complicated with brain, heart, liver 
and other organ and tissue diseases; ④ 
Patients with mental and other cognitive 
disorders.

Methods

Patients in the experimental group were treat-
ed with DRCOP scheme based on PLD. Upon 

treated with traditional DRCOP regimen, in 
which patients were given doxorubicin of 50 
mg/m2 intravenously on the first day and other 
chemotherapy drugs were the same as before. 
21 days was taken as a cycle, and the median 
courses was 6 cycles.

Observation indicators

The following evaluation criteria should be 
referred. Complete remission (CR): the tumor 
disappeared completely for over 30 days; 
Partial remission (PR): the product of the maxi-
mum diameter of the lesion and its maximum 
diameter decreased by more than 1/2, and 
other lesions did not increase, lasting for over 
30 days; Stable disease (SD): the product of 
two diameters of lesions decreased by less 
than 1/2 or increased by less than 1/4, or new 
lesions were found; Progressive disease (PD): 
the tumor was larger than 1/4 or new metasta-
sis appeared. Total effective rate = CR+PR. The 
quality of life was evaluated, and the appetite, 
mental state, daily activities and fatigue of 
patients were evaluated by using the World 
Health Organization’s Quality of Life Scale, with 
a full score of 5-point. The higher the score, the 
better the quality of life [13-15]. The cardiac 
toxicity of the two groups was compared, and 
the number of patients with cardiac insufficien-
cy, myocardial infarction, abnormal electrocar-
diogram and myocardial injury was statistically 
compared. The sleep quality between the two 
groups was compared, and the lower the score, 
the better the sleep quality. All patients were 
followed up for 3 years, and the survival status 
after operation was calculated.

Table 1. Comparison of general data between two groups
Experimental 

group
Control 
group T/X2 P

Age (years 
_
x  ± s) 67.3 ± 1.2 67.1 ± 1.3 0.1704 0.8652

Gender [n (%)] 0.0503 0.8230
    Male 21 (52.50) 22 (55.00)   
    Female 19 (47.50) 18 (45.00)
Ann Arbor [n (%)] ﹥0.05
    I 6 (15.00) 5 (12.50)
    II 7 (17.50)  8 (20.00)
    III  18 (45.00)  17 (42.50)
    IV 9 (22.50)  10 (25.00)
IPI [n (%)] 0.0610 0.8050 
    ≤2 11 (27.50) 12 (30.00)
    ﹥2 29 (72.50) 28 (70.00)

admission, the patient received ritux-
imab (Swiss Basel Haofumai Roche 
Co., Ltd., SFDA approval number: 
J20080053, Specification: 500 mg/ 
50 ml) of 375 mg/m2, and on the first 
day, the patient received vincristine 
(Shanxi Zhendong Group; SFDA 
approval number: H14020811; Spe- 
cifications: 1 mg) of 1.4 mg/m2, doxo-
rubicin hydrochloride liposome injec-
tion (Shanghai Fudan Zhangjiang 
Biomedical Co., Ltd.; SFDA approval 
number: H20084432, Specifications: 
20 mg/m2) of 30 mg/m2 and cyclo-
phosphamide of 750 mg/m2. Pred- 
nisone of 100 mg/m2 was given orally 
once a day from day 1 to day 5 [10-
12]. Patients in control group were 
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Table 2. Comparison of short-term clinical effects between the two groups [n (%)]
Group Case CR PR SD PD CR+PR
Experimental group 40 21 (52.50) 12 (30.00) 4 (10.00) 3 (7.50) 32 (82.50)
Control group 40 13 (32.50) 10 (25.00) 11 (27.50) 5 (12.5) 23 (57.50)
X2 4.7127
P 0.0300

Table 3. Comparison of adverse reactions between the two groups 
after treatment [n (%)]

Experimental 
group (n=40)

Control group 
(n=40) χ2 P

Fever and chills 2 (5.00) 3 (7.50) 
Anemia  0 (0.00) 3 (7.50) 
Gastrointestinal discomfort 1 (2.50) 5 (12.50) 
Leukopenia 2 (5.00) 3 (7.50) 
Elevated transaminase 1 (2.50) 4 (10.00) 
Bone marrow suppression 2 (5.00) 2 (5.00) 
Shingles 3 (7.50) 1 (2.50) 
Total incidence rate  11 (27.50) 21 (52.5) 5.2083 0.0220

Table 4. Comparison of cardiac toxicity between two groups [n (%)]

Cardiac toxicity Experimental 
group

Control 
group X2 P

Myocardial injury 0 (0.00) 4 (10.00) 4.211 0.116
Myocardial infarction 0 (0.00) 2 (5.00) 2.051 0.152
Abnormal electrocardiogram 2.35 0.164
    ST-T changes 2 (5.00) 4 (10.00) 
    Paroxysmal atrial tachycardia 1 (2.50) 1 (2.50) 
    Premature atrial contraction 0 (0.00) 3 (7.50) 
    Myocardial infarction 0 (0.00) 2 (5.00) 
Cardiac insufficiency 2.051 0.152
    Cardiac function grade I-II 0 (0.00) 2 (5.00) 
    Cardiac function grade III-IV 0 (0.00) 2 (5.00) 

Statistical analysis

The related data of patients and the data 
obtained from the investigation were processed 
and analyzed by SPSS21.0. The counting data 
were tested by χ2 and expressed as [n (%)], 
while the measurement data were tested by t 
test and expressed as (

_
x  ± s). K-M curve was 

plotted for survival, the survival rate was com-
pared using Log-rank test. P<0.05 indicates 
that the difference was statistically significant.

Results

Comparison of general data between two 
groups

There were no statistically significant differ-
ence in general data between the experimental 

group and the control 
group, including age, gen-
der, smoking, drinking, 
marital status, education 
level, original occupation, 
personal income, medical 
treatment and daily activi-
ties (P﹥0.05). See Table 1.

Comparison of short-term 
clinical effect between two 
groups 

The short-term effective 
rate of patients in the 
experimental group was 
82.50%, while that in the 
control group was 57.50% 
(P<0.05). See Table 2.

Comparison of adverse 
reactions between two 
groups after treatment

The incidence of complica-
tions in the experimental 
group was 27.50%, which 
was significantly lower 
than 52.50% in the control 
group (P<0.05). See Table 
3.

Comparison of cardiac toxicity between two 
groups

Following each cycle of the treatment, the myo-
cardial zymogram and troponin level in the 
experimental group did not change significant-
ly. Three patients (7.50%) showed electrocar-
diogram (ECG) abnormalities, including 2 
patients (5.00%) with ST-T changes and 1 
patient (2.50%) with paroxysmal atrial tachy-
cardia. The patients did not exhibit any discom-
fort and did not receive any medication, and 
the ECG returned to normal level one week 
after drug withdrawal. There were no patients 
with 50% ﹥left ventricular ejection fraction 
(LVEF) <10% during the treatment. In the con-
trol group, there were 4 patients with myocar-
dial injury (10.00%), 2 patients (5.00%) with 
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life of the patients in the experimental group 
was significantly better than that of the patients 
in the control group (P<0.05). See Figure 1.

Comparison of sleep quality between two 
groups

Regarding the sleep quality, patients in both 
groups After treatment improved, and the 
experimental group was found to be better than 
the control group (P<0.05). See Table 5.

Comparison of prognosis between two groups 

Two groups of patients were followed up for 3 
years. In the experimental group, 33 patients 
were successfully followed up and 7 patients 
lost to the follow-up, with a follow-up success 
rate of 82.50%. In the control group, 25 
patients were successfully followed up and 15 
patients were lost, with a follow-up success 
rate of 62.50%. The difference of prognosis 
data between the two groups reached statisti-
cal significance (P<0.05).

Survival comparison

Upon the end of the follow-up, 9 patients 
(22.5%) died in experimental group patients; 
20 patients (50%) died in control group. The dif-
ference in survival between the two groups was 
statistically significant (X2=4.125, P=0.025),  
as presented in Figure 2. 

Discussion

DLBCL is a common subtype of B cell lympho-
ma. In recent years, the introduction of ritux-
imab has greatly improved the treatment effect 
and the survival rate of patients. Unfortunately, 

Figure 1. Note: The abscissa indicates the condi-
tion before and after treatment, and the ordinate 
indicates the score of quality of life. The score of 
quality of life in the experimental group before and 
after treatment were (72.38 ± 2.88) and (93.31 ± 
1.52), respectively. The score of quality of life in con-
trol group before and after treatment were (72.39 
± 2.89) and (78.33 ± 1.61), respectively. aindicates 
that the score of quality of life in the experimental 
group was significantly different before and after 
treatment, with statistical significance (T=40.6488, 
P=0.000); bindicates that the score of quality of life 
in the control group was significantly different be-
fore and after treatment, with statistical significance 
(T=11.3559, P=0.000). cindicates that there was a 
significant difference in the quality of life scores be-
tween the two groups after treatment (T=42.7891, 
P=0.000).

Figure 2. The survival curve.

myocardial infarction, and 10 patients with 
ECG abnormality, among which there were 4 
patients (10.00%) with ST-T changes, 3 patients 
with atrial premature beats (7.50%), 2 patients 
with myocardial infarction and 1 patient 
(2.50%). There were 4 patients (10.00%) with 
cardiac insufficiency, including 2 patients with 
grade I-II and 2 patients with grade III-IV. During 
the treatment, LVEF decreased by less than 
10% and more than 50%, and myocardial nutri-
tion and diuresis improved. And no statistically 
significant difference reached between the two 
groups of patients. See Table 4.

Comparison of quality of life between two 
groups

After treatment, the quality of life of the patients 
in the two groups improved, and the quality of 
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patients with DLBCL are generally complicated 
with other diseases, and may develop cardio-
toxicity caused by anti-toxic drugs. Collectively, 
DRCOP scheme based on PLD emerges as an 
appropriate treatment [16, 17]. According to 
the clinical research of Zaja, CR and the total 
effective rate of DLBCL patients treated with 
DRCOP regimen based on PLD were obviously 
better than those treated with DRCOP regimen 
alone. In this clinical research, the Cr was 59%, 
the total effective rate was 76%, and there was 
no significant difference in echocardiography 
and myocardial enzymes before and after treat-
ment [18, 19]. In this study, the CR of the exper-
imental group was 52.5%, and the total effec-
tive rate was 82.50%. Three patients (7.50%) 
had new ECG abnormalities, among which two 
patients (5.00%) had ST-T changes, and one 
patient (2.50%) had paroxysmal atrial tachycar-
dia. However, there were more patients with 
ECG abnormalities in the control group than 
those in the experimental group. This is in con-
formity with the results of Lin, et al [20] wherein 
he proposed that for DLBCL patients with car-
diovascular disease or related risk factors, the 
DRCOP scheme based on polyethylene glycol 
liposome doxorubicin was used for first-line 
treatment garnered definite efficacy and good 
safety. 

In this study, the quality of life, sleep quality 
and adverse reactions in the experimental 
group were better than those in the control 
group (P<0.05). The difference in survival 
between the two groups was statistically signifi-
cant (P<0.05). Kensuke also reported that 

there was no statistically significant difference 
in the effective rate of treatment between 25 
cases of DRCOP regimen based on PLD and 25 
cases of patients treated with traditional che-
motherapy regimen. This inconsistent finding is 
presumably due to the fact that only 20 of 50 
patients were combined with rituximab [21]. In 
this regard, all patients in this study were treat-
ed with rituximab, but the comparison of its effi-
cacy has not been reported in detail in China.

Collectively, in the clinical treatment of patients 
with DLBCL, DRCOP scheme based on PLD can 
obtain better therapeutic effect, with higher 
effective rate and survival rate and lower car-
diotoxicity. In the future study, we will continue 
to pay attention to the treatment and survival of 
patients, and put forward more effective treat-
ment plans for patients.
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