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Background: The management of primary intestinal diffuse large B cell lymphoma (PI- 
DLBCL) in elderly patients (aged >60 years) remains controversial. We conducted 
a retrospective study to assess the efficacy of different treatment strategies and prognostic 
factors for elderly Chinese patients with PI-DLBCL.
Patients and Methods: Forty-six untreated elderly patients with PI-DLBCL were included 
in this retrospective study. Twenty-four patients were treated with surgery (prior to che-
motherapy) plus chemotherapy (SCT). The other 22 patients did not undergo surgery before 
chemotherapy (CT).
Results: Patients treated with SCT had a higher overall response rate of 91.7% than patients 
receiving CT, but the difference between groups was not significant (P=0.581). Regarding 
survival, SCT resulted in a greater 3-year overall survival (OS) rate (87.3% vs 56.9%, 
P=0.130) and significantly higher 3-year event-free survival (EFS) rate (74.1% vs 27.3%, 
P=0.002) than CT. The univariate analysis showed that male sex, advanced Lugano stage, 
poor performance status and chemotherapy alone were associated with a shorter EFS. Only 
the male sex was correlated with a shorter OS. The multivariate analysis showed that sex 
(P=0.040) and treatment strategy (P=0.022) were independent prognostic factors for EFS.
Conclusion: Surgery plus chemotherapy produced a better outcome for EFS, but not OS, 
than chemotherapy alone in elderly Chinese patients with PI-DLBCL.
Keywords: PI-DLBCL, surgery, chemotherapy, survival, prognostic factors

Introduction
The gastrointestinal (GI) tract is the most common site of extranodal non-Hodgkin’s 
lymphoma (NHL).1 Compared to the stomach, the intestine is the second most 
common site of primary GI lymphomas.2 Primary NHL of the GI tract accounts for 
10–15% of all NHL cases and 1–4% of all GI tumours.3,4 The most common 
histological types of NHL in the GI tract are diffuse large B-cell lymphoma 
(DLBCL) and mucosa-associated lymphoid tissue lymphoma (MALT).5,6 DLBCL 
is the most common subtype of primary intestinal lymphoma.7

According to some previous studies, the combination of rituximab, cyclopho-
sphamide, doxorubicin, vincristine and prednisone (R-CHOP) is the standard 
treatment for nodal DLBCL,8–11 but the best treatment for PI-DLBCL remains 
controversial because of the lack of prospective randomized studies with a large 
sample size. The therapeutic methods for PI-DLBCL include surgery, chemother-
apy and targeted therapy or a combination of these treatments. Compared to 
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a single modality, some studies have shown that surgery 
plus immunochemotherapy provides a better survival 
benefit for patients with PI-DLBCL.12,13 Because 
a standard treatment for PI-DLBCL is unavailable, the 
management is even less clear for elderly patients (aged 
>60 years). The organ functions and physical perfor-
mance of elderly patients exhibit a decreasing trend 
over time. In addition, these patients have a lower toler-
ance for surgery and chemotherapy and more basic dis-
eases and comorbidities than younger patients. Many 
uncertain factors are likely to occur during treatment. 
Considering these factors, individualized assessments 
and treatments are necessary for elderly patients with PI- 
DLBCL.

Therefore, we conducted a retrospective study focusing 
on the clinical characteristics, efficacy of different treat-
ment strategies and prognostic factors of 46 elderly 
patients with PI-DLBCL aged 60 years or older who 
were treated at our institute from February 2007 to 
November 2019.

Patients and Methods
Patients aged more than 60 years who were newly diagnosed 
with primary intestinal DLBCL between February 2007 and 
November 2019 at Sun Yat-sen University Cancer Center 
were enrolled in this retrospective study. DLBCL was 
defined according to the World Health Organization 
(WHO) classification of Tumours of Haematopoietic and 
Lymphoid Tissue (2008). To date, the best method for dis-
tinguishing primary intestinal DLBCL from systemic 
DLBCL involving the intestine remains unclear. In our 
study, patients who presented with predominant intestinal 
lesions were regarded as having primary intestinal 
DLBCL.1,14,15 Computed tomography (CT) or positron emis-
sion tomography (PET) scans should be performed before 
treatment. The stage of the disease was based on the Lugano 
staging system for gastrointestinal (GI) lymphomas.16 The 
definition of bulky disease was a mass diameter ≥10 cm.

Clinicians decided which treatment each patient received. 
Patients were divided into two groups based on whether they 
received surgery as the initial treatment for DLBCL, fol-
lowed by a first-line regimen with cyclophosphamide, vin-
cristine, doxorubicin, prednisone and rituximab (R-CHOP). 
All patients received a standard dose of R-CHOP every 21 
days. After treatment, all patients underwent a therapeutic 
evaluation using PET-CT. The revised response criteria for 
malignant lymphoma were used to evaluate the response of 
patients with PI-DLBCL to treatment.17

Statistical Analysis
Statistical analyses were performed with the SPSS version 
22 and GraphPad Prism 7 software packages. The χ2 test was 
used to compare the clinical features and response rates 
between the two groups. Kaplan-Meier curves were con-
structed to estimate event-free survival (EFS) and overall 
survival (OS). The survival curves were compared between 
two groups using the Log rank test. Univariate and multi-
variate analyses were performed to identify prognostic fac-
tors for survival,which were expressed as hazard ratio (HR) 
with 95% confidence interval (CI). All tests were two-sided, 
and a P value less than 0.05 was considered statistically 
significant. EFS was calculated from the date of diagnosis 
to the date of progression, relapse, severe complications 
(such as intestinal perforation) and death from any cause 
or the date of the last follow-up. OS was calculated from the 
date of diagnosis to the date of death from any cause or the 
last follow-up.

Results
Patient Characteristics
The characteristics of the 46 enrolled patients are shown in 
Table 1. The median follow-up duration was 35 months 
(range 3–113 months). The median age of the patients was 
67 years (range, 61–81 years), and the male-to-female ratio 
was 2.07:1 (31:15). Most patients had a good performance 
status (Eastern Cooperative Oncology Group,ECOG 0/1, 
95.7%). A greater number of patients were diagnosed with 
advanced disease (II-2/II-E/IV) than with early-stage disease 
(I/II-1). The distribution of the lesions in the intestine was as 
follows: small intestine (n=13, 28.3%), ileocecum (n=8, 
17.4%), large intestine (n=14, 30.4%), and multiple regions 
(n=11, 23.9%). Twenty-four patients underwent surgery 
before receiving R-CHOP chemotherapy (SCT), while 22 
patients were treated with R-CHOP chemotherapy without 
surgery (CT) as the initial treatment. Regarding the relative 
dose intensity of each group, both the SCT group and CT 
group received a median number of 6 R-CHOP chemother-
apy cycles (range, 2–8). Patients in both the SCT and CT 
groups received the R-CHOP regimen as the first-line che-
motherapy regimen. None of the patients received radio-
therapy or radiotherapy alone, and every patient received 
at least two cycles of R-CHOP. A comparison of the clinical 
features between the two groups is listed in Table 1. The 
number of patients with increased serum β2-microglobulin 
levels was significantly lower in the SCT group than in the 
CT group (P=0.033, Table 1). Because resection of the 
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Table 1 Clinical Characteristics of Patients (n=46)

Characteristic Total(n=46) SCT(n=24) CT(n=22) P value

Median age(range) 67(61–81) 65.5(61–80) 67(61–81) 0.432

Sex
Male 31 15 16 0.460
Female 15 9 6

Performance status
ECOG 0/1 44 24 20 0.432
ECOG≥2 2 0 2

Serum LDH level
Normal 30 16 14 0.673
Increased 15 7 8

Missing 1 1

Serum β2-MG
Normal 18 12 6 0.033
Increased 19 6 13

Missing 9 6 3

Albumin
Decreased 32 17 15 0.845
Normal 14 7 7

B symptoms
Absent 35 18 17 0.905
Present 10 6 4
Missing 1 1

IPI
0–1 24 15 9 0.102
≥2 21 8 13
Missing 1 1

Lugano stage
I/II-1 16 11 5 0.100
II-2/II-E/IV 30 13 17

Location
Small intestinal 13 7 6 0.698

Ileocecus 8 5 3

Large intestinal 14 8 6

Multiregion 11 4 7

Bulky disease
Absent 33 20 13 0.068
Present 13 4 9

Hans’s subtype
GCB 18 12 6 0.228
N-GCB 23 11 12
Missing 5 1 4

Intestinal perforation
Absent 41 24 17 0.046
Present 5 0 5

(Continued)
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intestinal lesions was performed, the SCT group had a lower 
rate of intestinal perforation (0/24) than the CT group 
(22.8%, 5/22). Most patients recovered well after surgery, 
and 54.3% of the patients (25/46) presented comorbidities. 
Detailed information on comorbidities between the two 
groups is listed in Table 2. Most patients in the two groups 
had hypertension, diabetes and chronic hepatitis B. Other 
clinical features, such as sex, performance status, serum 
LDH level, albumin level, B symptoms, IPI score, Lugano 
stage, location of the disease, bulky disease, Hans’s subtype 
and extranodal involvement, did not differ significantly 
between the two groups. Five patients who experienced 

intestinal perforation during chemotherapy underwent emer-
gency surgery. The characteristics of patients who developed 
intestinal perforation during chemotherapy are shown in 
Table 3.

Treatment Outcomes and Prognostic 
Factors
The overall response rate of the SCT group was 91.7% 
(22/24), which was higher than that of the CT group 
(81.8%, 18/22), after receiving the first-line regimen, but 
this difference was not significant (P=0.581). The com-
plete remission (CR) rate was higher in the SCT group 

Table 1 (Continued). 

Characteristic Total(n=46) SCT(n=24) CT(n=22) P value

Extranodal involvement
<2 36 20 16 0.608
≥2 10 4 6

R-CHOP cycles
<6 20 11 9 0.736
≥6 26 13 13

Reason for surgery
Mass resection 12

Diagnostic 11
Perforation 1

Radiotherapy
Done 0 0 0 1.000
Not done 46 24 22

Complications after 
surgery

Present 1 1

Absent 45 23

Comorbidity
Absent 21 11 10 0.979

Present 25 13 12

Abbreviations: ECOG, Eastern Cooperative Oncology Group; LDH, lactate dehydrogenase; MG, microglobulin; IPI, international prognostic index; SCT, Surgery 
+Chemotherapy; CT, Chemotherapy; GCB, germinal center B-cell; R-CHOP, Rituximab in combination with cyclophosphamide, adriamycin, vincristine, and prednisolone.

Table 2 The Detailed Comparison Between Two Groups in Main 
Comorbidity

Comorbidity SCT(n=24) CT(n=22)

Hypertension disease 5 3

Diabetes 3 4

Chronic hepatitis B 4 2
Lumbar disc herniation 1 2

Chronic cholecystitis 1 1

Table 3 Characteristics of Patients Developed Intestinal 
Perforation During Chemotherapy

No Age Sex Stage Surgery Status

1 81 Male IV Partial ileectomy Alive

2 73 Male IV Partial ileectomy Dead
3 70 Female IV Right hemicolectomy Dead

4 65 Male IV Partial ileectomy Alive

5 65 Male IV Partial ileectomy Alive
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(79.2%) than in the CT group (68.2%), but this difference 
was also not statistically significant (P=0.397). Regarding 
the relapse rate, the SCT group had a significantly lower 
relapse rate (16.7%) than the CT group (31.8%) 
(P=0.229). Patient responses based on the treatment strat-
egy are shown in Table 4. Regarding survival, the 3-year 
OS rate was 87.3% in the SCT group and 56.9% in the CT 
group (P=0.130, Figure 1A). The 3-year EFS rate of the 
SCT group was 74.1%, which was significantly higher 
than that of the CT group (27.3%, P=0.002, Figure 1B).

The univariate analysis showed that sex was the only 
prognostic factor for OS (P=0.045). A multivariate analysis 
of OS was not performed, as only sex was significant in the 
univariate analysis. For EFS, the univariate analysis indi-
cated that sex (HR: 4.635 [95% CI: 1.369–15.694]; 
P=0.014), performance status (HR: 0.225 [95% CI: 0.051– 
0.993]; P=0.049), Lugano stage (HR: 0.366 [95% CI: 0.135– 
0.992]; P= 0.048), IPI (HR: 0.313 [95% CI: 0.132–0.744]; 
P=0.009) and treatment strategy (HR: 0.269 [95% CI: 0.109– 
0.664]; P=0.004) were prognostic factors for EFS. However, 
the multivariate analysis indicated that only sex (HR: 3.834 
[95% CI: 1.064–13.815]; P=0.040) and treatment strategy 
(HR: 0.333 [95% CI: 0.129–0.855]; P=0.022) were indepen-
dent prognostic factors for EFS.

Univariate and multivariate analyses of the prognostic 
factors for EFS are shown in Figure 2. Among the 46 
patients, the 3-year EFS rate of females was 79.4%, 
which was significantly higher than that of males 
(37.6%, HR: 4.528 [95% CI: 1.969–10.410]; P=0.006). 
Patients with early-stage disease (I/II-1) had a better 
3-year EFS rate (74.5%) than those with advanced disease 
(II-2/II-E/IV) (38.9%, HR: 0.372 [95% CI: 0.163–0.850]; 
P=0.037). Patients with a low IPI score (0–1) also had 
a higher 3-year EFS rate than those with a high IPI score 
(≥2) (70.3% vs 27.2%, HR: 0.319 (95% CI: 0.137–0.743); 
P=0.005). EFS rates of patients stratified according to the 
different risk factors are shown in Figure 3.

Discussion
In our study, the SCT group achieved a significantly higher 
3-year EFS rate than the CT group (74.1% vs 27.3%, 
P=0.002), but the 3-year OS rate did not show a similar 
trend (87.3% vs 56.9%, P=0.130). The OS of the two 
groups was similar to that observed in a previous 
study.18 In addition, the CR rate and overall response 
rate did not differ significantly between the SCT group 
and CT group. The SCT group had a higher CR rate 
(79.2%) and a lower relapse rate (16.7%) than the CT 

Table 4 Response of Patients Based on Treatment Strategy (n=46)

Relapse and Response, n (%) P value

Group Total Relapse CR PR SD/PD ORR

SCT 24 4(16.7) 19(79.2) 3(12.5) 2(8.3) 22(91.7) 0.581(ORR)

CT 22 7(31.8) 15(68.2) 3(13.6) 4(18.2) 18(81.8)

Abbreviations: CR, complete response; PR, partial response; SD, stable disease; PD, progressive disease; ORR, overall response rate.

Figure 1 Survival of patients according to different treatment strategy. (A) OS; (B) EFS. 
Abbreviations: SCT, surgery+chemotherapy; CT, chemotherapy.
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Figure 2 Results of univariate and multivariate Cox regression.

Figure 3 Univariate analysis of EFS in older patients with primary intestinal diffuse large B-cell lymphoma. (A) sex; (B) Lugano stage; (C) IPI score.
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group, which had a CR rate of 68.2% and relapse rate of 
31.8%, but this difference was not significantly different. 
This finding may be due to the small sample size of the 
study. The CR and relapse rates reported here are also 
similar to those reported in a Korean study.13 Due to the 
resection of intestinal lesions, the chance of intestinal 
perforation may decrease the possibility of tumour metas-
tases to some extent. In addition, because of the difficulty 
in discriminating residual lesions in cases of bowel wall 
thickening, underestimation of the remaining lesions might 
be another explanation for the higher relapse rate in the CT 
group.13 When bulky disease exists in the abdomen, che-
motherapeutic drugs are unable to easily reach the inside 
of the tumour. Therefore, the SCT group exhibited a better 
EFS rate and lower relapse rate than the CT group.

In the past 10 years, nonsurgical treatment has shown 
better efficacy and lower toxicity than surgical treatment, and 
the treatment mode for primary gastric lymphoma has shifted 
from surgical treatment to nonsurgical treatment.1,19–21 

Currently, surgery is usually used in cases of gastric perfora-
tion, bleeding, or obstruction due to tumours or for the 
resection of refractory lesions in patients with gastric lym-
phoma. However, unlike gastric DLBCL, surgery is usually 
performed because of perforation or obstruction of the intes-
tine before diagnosis. In addition, as the use of colonoscopy 
for biopsy may be difficult to determine a clear pathologic 
diagnosis, surgery is often necessary, even in the absence of 
an emergent condition or other complications related to 
intestinal lesions. Compared to patients with a thick gastric 
wall, those with a thin intestinal wall are more likely to 
develop perforation. Therefore, in cases of intestinal perfora-
tion, preventative resection of intestinal lesions before che-
motherapy is usually performed. Based on the reasons 
mentioned above, surgery is more commonly performed to 
treat PI-DLBCL. Because of the floating features of the 
intestine, radiation therapy is rarely used to treat PI-DLBCL.

Although surgery is commonly performed for PI- 
DLBCL, surgical resection of the primary mass is still 
controversial because DLBCL is curable using che-
motherapy. Surgery may increase the incidence of related 
complications and reduce the quality of life of patients, 
especially elderly patients. Because of the specific char-
acteristics of elderly patients, such as a weakened con-
dition, organ dysfunction, underlying diseases, and 
a poor performance status, the treatment of lymphoma 
with the issues noted above experienced by elderly 
patients must be balanced. Thus, the treatment of elderly 
patients with lymphoma is not as simple as that of 

younger patients. Sometimes elderly patients refuse sub-
sequent chemotherapy because of the physical and psy-
chological pain related to surgery. Thus, the following 
cycle of chemotherapy will be interrupted or delayed as 
a result of comorbidities or complications. According to 
a retrospective Korean study of 345 patients with PI- 
DLBCL, surgery-associated deterioration of quality of 
life (QOL) may be acceptable, and the survival benefits 
and lower relapse rate of surgery plus chemotherapy may 
outweigh the negative effects of surgery on QOL.13

In our study, the ratio of males to females was 2:1 (31:15), 
which was similar to that of previous studies.1,12 Thus, PI- 
DLBCL has a male preponderance. The univariate analysis 
showed that sex was the only prognostic factor for OS, and 
thus we did not perform a multivariate analysis. Other fac-
tors, such as stage, performance and sex, were not prognostic 
factors. However, a large-scale retrospective study based on 
the SEER database showed that age, Ann Arbor stage and 
marital status were independent prognostic factors for OS.22 

The possible explanation for this discrepancy is that our 
sample size was small compared to that of the previous 
study. However, unlike the previous study, our study focused 
on elderly patients with PI-DLBCL and did not include 
patients with primary gastric DLBCL, resulting in the enrol-
ment of fewer patients in the present study. The multivariate 
analysis revealed that sex, performance status, stage and IPI 
score were independent prognostic factors for EFS.

Conclusions
In conclusion, patients who underwent surgery prior to 
chemotherapy achieved a significantly better EFS. The 
SCT group also showed a better response rate, lower relapse 
rate and higher OS rate, but these differences were not 
statistically significant. Our study was a retrospective study 
with a small sample size because of the low incidence of PI- 
DLBCL and our focus on the elderly population. Large-scale 
prospective clinical studies are needed in the future to 
further explore the best mode of surgery in combination 
with chemotherapy for elderly patients with PI-DLBCL.
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