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ABSTRACT

Introduction: To probe the clinical efficacy of rituximab combined with CHOP regimen sequential or non-sequential local 
radiotherapy in patients with stage III-IV diffuse large B-cell lymphoma.

Materials and methods: The clinical data of 126 patients with high-risk DLBCL in The First Affiliated Hospital of Hainan 
Medical University from January 2018 to December 2021 were retrospectively analyzed. Among them, 42 patients were adopted 
CHOP regimen alone as the CHOP group, 38 patients were adopted sequential or no sequential local radiotherapy with CHOP 
regimen as the radiotherapy group, and 46 patients were adopted rituximab combined with CHOP regimen plus sequential or no 
sequential local radiotherapy were included in the combined group. The patients in the CHOP group were adopted the CHOP regimen, 
the patients in the radiotherapy group were adopted radiotherapy in addition to the CHOP regimen, and the patients in the combined 
group were treated with rituximab in addition to the radiotherapy group. The short-term and long-term efficacy, adverse reactions and 
immunoglobulin levels were compared in these three groups.

Results: In comparison with the CHOP group, the total effective rate of the combined group and radiotherapy group was 
elevated, and the whole effective rate of combined group was increased relative to the radiotherapy group. There was no patient who 
stopped treatment within 6 courses in the three groups, and no difference was observed in the occurrence of adverse events among the 
three groups. Before treatment, no difference was discovered in the immunoglobulin levels among the three groups (P>0.05). After 
treatment, IgG, IgA and IgM levels in the radiotherapy group as well as the combined group were reduced compared to those before 
chemotherapy (P<0.05). IgG, IgA and IgM levels in the CHOP group were not significantly different from those before chemotherapy 
(P>0.05). After treatment, the levels of IgG, IgA, and IgM in the combined group were declined relative to the CHOP group and the 
radiotherapy group (P<0.05). The PFS of the combined group was 71.90%, and the radiotherapy group was 51.30%, which was higher 
than 39.30% of the CHOP group (x2=7.643, P=0.006). The OS rate of the combined group was 81.30%, and the radiotherapy group 
was 54.80%, which was higher than 42.90% of the control group. Spearman correlation analysis unveiled that the clinical efficacy of 
the radiotherapy group together with the combined group was negatively correlated with the serum IgM level after 4 courses and 6 
courses of treatment.

Conclusion: Rituximab combined with radiotherapy is effective in DLBCL therapy, which can significantly promote the short-
term efficacy of patients with high safety.
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Introduction

Diffuse large B-cell lymphoma (DLBCL) 
belongs to the most frequent pathological type 
of non-Hodgkin’s lymphoma (NHL) with highly 
aggressive, which can destroy normal lymph 
nodes or extranodal tissues. It accounts for 30-
40% of adult NHL(1). DLBCL can occur in all 
ages, but it is more common in middle-aged along 

with elderly people, and most of them are male. 
The main feature is lymph node enlargement, and 
some patients may show typical B symptoms (night 
sweat, fever, weight loss, etc.)(2). DLBCL has rapid 
progression, high malignancy and poor prognosis(3). 
Cyclophosphamide, adriamycin, vincristine together 
with prednisone (CHOP) regimen is the primary 
chemotherapy choice for DLBCL patients, is of 
great significance in improving tumor burden and 
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clinical cure rate of DLBCL patients, but there are 
still some patients who are difficult to benefit from 
it and the prognosis is not ideal(4). Rituximab is a 
monoclonal antibody that specifically combine with 
CD20 antigen on the surface of B lymphocytes, 
which can kill normal or abnormal B lymphocytes 
through a series of effects to achieve the purpose of 
killing tumor cells(3). Previous studies have shown 
that rituximab combined with other chemotherapy 
regimens can significantly prolong the remission 
period of DLBCL patients and improve the 
clinical efficacy. Due to the emergence of targeted 
immunochemotherapy combined regimens, the 
efficacy of DLBCL patients has been continuously 
improved. The status of radiotherapy, which 
represents local treatment, is gradually declining(5). 

However, due to the prevalence of comorbidities, 
the decline of organ function, poor drug metabolism 
ability, and poor tolerance to systemic drug therapy 
in elderly patients, the overall efficacy is affected, 
and even some elderly patients who cannot receive 
chemotherapy at all. In addition, most of the elderly 
DLBCL patients are at stage III-IV at the time of 
onset. Therefore, even after receiving chemotherapy, 
this population has a higher rate of subsequent 
recurrence and chemotherapy insensitivity than 
young patients(6, 7). Therefore, compared with young 
patients, elderly patients with DLBCL may need 
more radiotherapy intervention. The intention of this 
work was to probe the clinical effect of rituximab 
combined with CHOP regimen sequential or no 
sequential local radiotherapy in patients with stage 
III-IV DLBCL.

Materials and methods

General data 
The clinical data of 126 patients with high-

risk DLBCL in The First Affiliated Hospital of 
Hainan Medical University from January 2018 to 
December 2021 were retrospectively analyzed. 
Among them, 42 patients were adopted CHOP 
regimen alone as the CHOP group, 38 patients were 
adopted CHOP regimen sequential or no sequential 
local radiotherapy as the radiotherapy group, and 
46 patients were adopted rituximab combined with 
CHOP regimen plus sequential or no sequential 
local radiotherapy as the combined group. In the 
CHOP group, 27 males together with 15 females 
were contained, aged from 19 to 76 years, the 
mean age was (58.26±12.45) years. There were 19 
cases of clinical stage III together with 23 cases 

of clinical stage IV. There were 26 cases with B 
symptoms, together with 34 cases with extranodal 
organ involvement. In radiotherapy group, 25 males 
together with 13 females were contained, aged from 
19 to 73 years, the mean age was (57.63±12.02) 
years. There were 18 cases of clinical stage III as 
well as 20 cases of clinical stage IV. There were 22 
cases with B symptoms along with 30 cases with 
extranodal organ involvement. In the combined 
group, 32 males together with 14 females were 
contained, aged from 19 to 75 years, the mean age 
was (56.31±10.68) years. There were 21 cases of 
clinical stage III together with 25 cases of clinical 
stage IV. There were 34 cases with B symptoms, as 
well as 39 cases with extranodal organ involvement. 
No significant difference was observed in general 
data among the three groups (P>0.05). 

Inclusion criteria: 
• DLBCL was confirmed by pathological 

biopsy, and international prognostic index score >3; 
• Patients who were newly treated and ≥18 

years old; 
• The clinical data were complete. 
Exclusion criteria: 
• Combined with central nervous system 

lymphoma; 
• Patients with cardiac contraindications could 

not tolerate related treatment; 
• Combined with other active malignant tumors; 
• Previous infection with hepatitis B virus and 

human immunodeficiency virus. 
This study was approved by the Medical Ethics 

Committee of our hospital.

Methods

Patients in CHOP group were received CHOP 
regimen: 

• Intravenous infusion of cyclophosphamide 
(750 mg/m2) on the first day; 

• Intravenous infusion of adriamycin (50 mg/
m2) on the first day; 

• Vincristine (1.4 mg/m2) IV bolus on the first 
day; 

• Prednisone (60-100 mg) orally, from day 1 to 
day 5; 

• 21 days was a course of treatment, and the 
treatment was given for 6 consecutive courses. 

Patients in the radiotherapy group were adopted 
radiotherapy based on CHOP group. The specific 
operation was as follows: the patient was fixed in an 
appropriate position, CT simulation was performed, 
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and the target volume as well as organs at risk were 
delineated by experienced clinicians. The target 
volume was the involved field, and the GTV was 
defined as the clinically known tumor area. CTV 
was gross tumor volume (GTV) and its adjacent 
anatomical structures. 

The PTV was generated by 5-8 mm margin on 
the basis of the primary CTV. Three dimensional 
conformal therapy (3DCRT) or intensity-modulated 
radiotherapy (IMRT) were used for radiotherapy. 
The dose-volume histograms of the patients were 
collected, and the target coverage was analyzed 
by physical dosimetry, including the minimum 
dose (Dmin), maximum dose (Dmax), mean dose 
(Dmean), V95, V90, V105, V110% (percentage of 
the volume receiving X% of the prescribed dose), 
conformity index (CI) and homogeneity index 
(HI). The patients in the combined group were 
adopted rituximab on the basis of the patients in the 
radiotherapy group. 

The specific scheme was given to the patients 
one day before CHOP chemotherapy, and the dose 
of rituximab was 375 mg/m2 mixed with the same 
volume of normal saline and then intravenously 
infused. In addition, radiotherapy was given at the 
same time, 21 days as a course, and 6 courses of 
treatment were given continuously.

Observation indicators
• Long-term efficacy. Overall survival (OS) 

together with progression-free survival (PFS) were 
observed to evaluate the survival of patients in each 
group. OS was the time from diagnosis to death or 
the last follow-up. PFS was the time from treatment 
to disease progression, recurrence, death or the last 
follow-up. The deadline for follow-up was March 1, 
2022. The 126 patients were followed up for 2-24 
months, with a median of 16 months.

• Evaluation of short-term therapeutic effect. 
After 6 cycles of treatment, according to the 
International Working Group response criteria, 
patients were classified as complete remission (there 
were no palpable lymph nodes or negative biopsies, 
lymph nodes 1.5 cm or less in diameter, and bone 
marrow morphology or histology was normal 
and stable for at least 28 days), partial remission 
(measurable lesions were declined by >50% relative 
to those before treatment), stable disease (measurable 
lesions were decreased by ≤50% or lesions were 
elevated by ≤25% compared with those before 
treatment), progressive disease (measurable lesions 
were increased by >25% or new lesions appeared), 

and complete remission + partial remission were 
considered as the total effective rate.

• Measurement of CD4+, CD8+, CD20+, IgM, 
IgG, and β2-MG. The expression levels of CD4+, 
CD8+ and CD20+ in peripheral blood were assessed 
using flow cytometry before treatment and after 2, 
4 and 6 courses of treatment. The levels of serum 
immunoglobulin M (IgM) and IgG were examined 
by immunoturbidimetry. 

• The adverse reactions were evaluated 
according to the World Health Organization toxicity 
standard, including anemia, low platelet count, 
nausea and vomiting, fever, neurovirulence, cardiac 
injury, and liver injury.

Statistical analysis
SPSS 22.0 software was adopted to analyze all 

the data, and the measurement data were analyzed 
by means of standard deviation. 

The t test was used for comparison between 
groups. Count data were expressed as the number 
of cases and rate (0%), and were expressed as the 
number of cases and rate (0%). Rank sum test was 
used for comparison between groups. P<0.05 was 
considered statistically significant.

Results

Comparison of short-term clinical efficacy in 
each group

Compared with the CHOP group, the whole 
effective rate of the combined group and radiotherapy 
group was higher, and the total effective rate of the 
combined group was increased in comparison with 
the radiotherapy group (P<0.05; Table 1). 

Occurrence of adverse reactions in each group
There was no patient who stopped treatment 

within 6 courses in the three groups, and no 
significant difference was discovered in the 
occurrence of adverse events among the three 
groups (P>0.05; Table 2). 

Groups Complete 
remission

Partial 
remission Stable Progressive Total 

effective rate

CHOP 
group 42 20 (47.62) 6 (14.28) 9 (21.43) 7 (16.67) 26 (61.90)

Radiotherapy 
group 38 21 (52.63) 8 (21.05) 6 (15.79) 3 (7.89) 27 (73.68)*

Combined 
group 46 26 (56.53) 10 (21.73) 5 (10.87) 5 (10.87) 36 (78.26)*#

Table 1: Comparison of short-term clinical efficacy in 
each group. 
Compared with CHOP group, #was P<0.05; Compared with the 
radiotherapy group, *was P<0.05.
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Comparison of immunoglobulin levels in 
each group

As shown in Figure 1, before treatment, 
no significant difference was observed in 
immunoglobulin levels among the three groups 
(P>0.05). After treatment, IgG, IgA and IgM 
levels in the radiotherapy group together with the 
combined group were reduced than those before 
treatment (P<0.05). IgG, IgA and IgM levels in the 
CHOP group were not significantly different from 
those before treatment (P>0.05). 

After treatment, IgG, IgA and IgM levels in the 
combined group were decreased than those in the 
CHOP group and the radiotherapy group (P<0.05). 
Similarly, before treatment, no significant difference 
was observed in CD8+, CD4+ and CD20+ among the 
three groups (P>0.05). After treatment, CD8+, CD4+ 
and CD20+ levels in the radiotherapy group together 
with the combined group were declined than those 
before treatment (P<0.05). 

CD8+, CD4+ and CD20+ levels in CHOP group 
were not significantly different from those before 
treatment (P>0.05). After treatment, CD8+, CD4+ 
and CD20+ levels in the combined group were 
declined compared to the CHOP group as well as the 
radiotherapy group (P<0.05).

Long-term outcomes in each group
The PFS rate of the combined group was 

71.90% and the radiotherapy group was 51.30%, 
which was higher than 39.30% of the CHOP group 

(x2=7.643, P=0.006). The OS rate of the combined 
group and the radiotherapy group was 81.30% and 
54.80%, respectively, which was higher than 42.90% 
of the CHOP group (x2=10.510, P=0.001) (Figures 2 
and 3). 

Discussion

DLBCL originates from the cells of the human 
immune system and its precursor cells, and the immune 
function of the body is linked to the development of 
DLBCL. Functioning as one of the most promising 
treatment strategies in cancer, immunotherapy also 
has a crucial role in DLBCL treatment. As a chimeric 

Figure 1: Comparison of immunoglobulin levels in each 
group.

Figure 2: Overall survival of patients in each group. 
Compared with CHOP group, #was P<0.05; Compared with the 
radiotherapy group, *was P<0.05.

Figure 2: Progression-free survival rate of patients in 
each group. 
Compared with CHOP group, #was P<0.05; Compared with the 
radiotherapy group, *was P<0.05.

Groups Anemia Low platelet count Nausea and vomiting Fever Neurovirulence Cardiac injury Liver injury Total effective rate

CHOP group 42 7 (16.67) 1(2.38) 7 (16.67) 1 (2.38) 0 (0.00) 1 (2.38) 3 (7.14) 20 (47.62)

Radiotherapy group 38 6 (15.79) 1 (2.63) 6 (15.79) 0 (0.00) 1 (2.63) 1 (2.63) 4 (10.52) 19 (50.00)

Combined group 46 7 (15.22) 2(4.35) 8 (17.39) 1 (2.17) 1 (2.17) 1 (2.17) 4 (8.69) 24 (52.17)

Table 2: Occurrence of adverse reactions in each group.
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mouse anti-human monoclonal antibody, rituximab 
can specifically bind to CD20 antigen and induce 
B cell lysis through complement and cell-mediated 
cytotoxicity, thus playing an anti-tumor role(8). An 
observational study on the efficacy of rituximab in 
DLBCL treatment(9) found that the application of 
rituximab could significantly improve the sensitivity 
of B lymphocytes to chemotherapy drugs, thereby 
prolonging the progression-free survival of patients 
and improving their clinical efficacy. Since rituximab 
kills lymphoma cells is mainly by destroying 
abnormal or normal B cells, the effect of rituximab 
on the immune function of patients with DLBCL has 
become a current research hotspot.

In this research, the short-term and long-term 
efficacy, adverse reactions and immunological 
indexes of patients with DLBCL treated with 
rituximab combined with radiotherapy were 
analyzed. The outcomes of the study demonstrated 
that after chemotherapy, the OS together with PFS 
of the combined group were elevated compared 
to the CHOP group as well as the radiotherapy 
group, suggesting that rituximab combined with 
radiotherapy could improve the clinical efficacy of 
chemotherapy, which was in line with the results of 
previous reports(10). 

On the one hand, rituximab can eliminate 
malignant B cells by complement-dependent 
tolerance and effectively inhibit tumor progression. 
On the other hand, it can inhibit the proliferation 
of tumor cells and new blood vessels, and play 
a synergistic effect with chemotherapy, thereby 
improving the short-term efficacy of DLBCL 
patients(11,12). In this study, there were some adverse 
reactions in the three groups during the treatment, 
but no significant difference was observed in the 
occurrence of adverse reactions among the three 
groups, suggesting that the application of rituximab 
does not increase the toxic as well as side effects of 
chemotherapy, and the patients are well tolerated 
and safe. As tumor cells produce a large number 
of cytokines in the process of proliferation and 
metastasis, which affect the normal immunity of the 
body, most patients with DLBCL have abnormal 
immune function(13). 

The outcomes of this research revealed after 
treatment, CD8+, CD4+, and CD20+ levels in the 
combined group together with radiotherapy group 
were declined compared with before treatment. The 
level of each T lymphocyte in the CHOP group did 
not change significantly compared with that before 
treatment, suggesting that rituximab could affect the 

overall cellular immune status of DLBCL patients. 
However, there was no significant effect on the 
stability of immune function. Recent studies(14) have 
analyzed the impacts of rituximab combined with 
chemotherapy in indolent B-cell lymphoma (iNHL) 
threapy, and found that the application of rituximab 
can effectively control iNHL and has no significant 
effect on the body’s T lymphocyte subsets, and the 
anti-tumor function of the body is not weakened. 

At the same time, it can more effectively enhance 
the inhibitory effect on tumor when combined with 
radiotherapy. In this work, immunoglobulin levels 
in the combined group together with radiotherapy 
group were reduced than those before treatment, 
and IgG, IgA and IgM levels in the combined group 
were declined relative to the CHOP group and the 
radiotherapy group. IgG, IgA and IgM levels in the 
CHOP group were not significantly different from 
those before treatment. This suggested that rituximab 
could affect the immunoglobulin levels of patients. 
Rituximab kills abnormal B lymphocytes through 
complement-mediated cytotoxicity, resulting in 
a decrease in the number of B lymphocytes in 
peripheral blood, leading to a reduction in the 
number of antibody-producing cells, and ultimately 
a decrease in the level of immunoglobulin(15-17). 

However, studies by some scholars(18) have 
found that rituximab has no significant effect on 
the body's immunoglobulin, which may be related 
to the large differences in the ages of the subjects 
included in the study and the different treatment 
cycles of the study. Therefore, when rituximab is 
used in the clinical treatment of chemotherapy, the 
changes in serum immunoglobulin levels of patients 
should be closely monitored to reduce the incidence 
of immunoglobulinemia(19). In addition, malignant 
tumor cells with active metabolism can synthesize 
a large amount of β2-MG, and its serum expression 
level is closely related to tumor burden. The 
dynamic changes of β2-MG can assist in judging the 
prognosis of DLBCL(20-24). 

Conclusion

Moreover, the clinical efficacy of combined 
group and radiotherapy group was significantly 
negatively correlated with serum β2-MG level after 
4 and 6 courses of treatment, indicating that the 
dynamic change of β2-MG was helpful to determine 
the progression of high-risk DLBCL, and β2-MG 
could be actively monitored in clinical practice, 
which had guiding significance for diagnosis 
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and treatment. The rituximab combined with 
radiotherapy is effective in DLBCL treatment, which 
can significantly enhance the short-term efficacy of 
patients with high safety.
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