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Background/Aims: This multicenter study reviewed the clinical features and prognosis according to the primary site of involvement
and the treatment modality in patients with B-cell primary intestinal lymphoma (PIL).
Methods: Among 125 consecutive patients diagnosed with PIL, 100 patients were analyzed.
Results: The median age was 59 years, and the male to female ratio was 1.86:1. Diffuse large B-cell lymphoma (66/100, 66.0%)
was the most common histological subtype. The estimated 5-year survival rate (5-YSR) was 48.5%. The 5-YSR was similar regardless
of the type of primary treatment (chemotherapy alone vs. surgery/chemotherapy, 50.7 vs. 45.3%, p=0.582). A comparison of the
survival according to the primary site of involvement revealed a 5-YSR of 32.5% (p=0.027), 64.3% (reference), 46.5% (p=0.113), and
49.8% (p=0.024) for the small intestine, ileocecal region, large intestine, and multiple sites, respectively. Multivariate analysis, however, revealed a low hemoglobin level, advanced Ann Arbor stage, and aggressive histological type to be independent prognostic factors
for shorter survival but not ileocecal region involvement.
Conclusions: The Ann Arbor stage, hemoglobin level, and histological type were independent prognostic factors for survival, while
the primary site of involvement and treatment modality did not affect the prognosis in patients with B-cell PIL. (Korean J Gastroenterol
2021;78:320-327)
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INTRODUCTION

PATIENT AND METHODS

The gastrointestinal (GI) tract is the most common extra1,2

nodal site of involvement in non-Hodgkin’s lymphoma (NHL).

1. Patients

This paper reviewed the data for 125 consecutive patients

Primary intestinal lymphomas (PILs), which include lympho-

with PIL collected from six Korean institutions between

mas of the small intestine and large bowel, were the second

January 2001 and March 2014. The inclusion criteria were

most common sites of involvement following the stomach and

as follows: 1) histologically confirmed diagnosis of NHL based

accounted for 20-30% of all GI lymphomas with an increasing

on the World Health Organization classification; 2) doc-

3
incidence. The clinical features, pathology findings, treat-

umentation of PIL without extranodal involvement other than

4-8

ments, and prognosis of PILs differ from gastric lymphomas.

the intestine by imaging modalities, such as CT, MRI, or PET.

While substantial progress has been made in the diagnosis

Among the 125 patients reviewed, 21 patients with T-cell NHL

9,10

a limited number of

and four patients not treated with chemotherapy were

studies of PIL have been reported because PIL is a rare and

excluded. Finally, 100 patients were included and analyzed.

more heterogeneous disease with regard to the anatomical

The Institutional Review Board (IRB) of Gyeongsang National

and treatment of gastric lymphoma,

11-14

A prospective, multicenter

University Changwon Hospital (IRB No. 2017-08-009-002) at

study reported the distinct clinical features of 91 patients with

each participating institution approved the study protocol. The

primary intestinal B-cell lymphoma according to the histo-

ethics committee waived the requirement for informed con-

logical subtype; one-third of patients were diagnosed surgically.

sent of medical records used in the present study.

sites and histological subtypes.

The survival outcome was described, but the impact of the
11

treatment strategy on the prognosis was not reported.

A

2. Data collection

large, retrospective study of 561 patients with PIL reported

The data collected included the patients’ demographics

that surgery plus chemotherapy was associated with better

and the clinical features at diagnosis, including the Eastern

survival than chemotherapy alone in B-cell intestinal

Cooperative Oncology Group performance status (ECOG PS),

lymphoma. Multivariate analysis, however, showed that a sur-

presence of B symptoms and intestinal complications

gical resection was not an independent prognostic factor for

(bleeding, obstruction, or perforation), laboratory findings

12

Recently, a population-based study

(LDH and hemoglobin levels), tumor location, and histological

of 1,602 patients with primary intestinal diffuse large B-cell

subtype. The tumor was staged using the Ann Arbor and

lymphoma (DLBCL) reported that regardless of the type of

Lugano staging systems. Between the two staging systems,

surgery, combined treatment with surgery and chemotherapy

the Ann Arbor stage, together with age, ECOG PS, LDH, and

improved the survival outcomes compared to chemotherapy

the number of extranodal involvement sites, were used to de-

alone. On the other hand, there was a lack of information

termine the IPI. The type of primary treatment and its impact

on ECOG PS, LDH, International Prognostic Index (IPI), and

on survival were also reviewed.

the overall survival (OS).

disease status (at diagnosis or relapsed), making it difficult
to assess the balance of the clinical characteristics between
15

patients having different treatment strategies.

3. Definition

The definition of B-cell PIL was B-cell NHL localized to the

Therefore, this study examined the clinical features and

intestinal tract from the duodenum to the rectum, with or

survival outcomes according to the anatomical site in patients

without nodal disease. The tumor locations were determined

with PIL limited to the B-cell lineage (B-cell PIL) in this multi-

using image modalities or surgical pathology findings if a sur-

center retrospective study. Furthermore, the impacts of surgi-

gical resection was performed. The small intestine was de-

cal resection, the purpose of surgery, and conventional prog-

fined as the duodenum, jejunum, and ileum. The large intes-

nostic factors on survival were also assessed.

tine included the segment of the bowel from the ascending
colon to the rectum. The ileocecal (IC) region was defined
12

as the area between the distal ileum and cecum.

Multiple

site involvement was defined as a case in which there was
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combined involvement of the small intestine and large bowels

B-cell lymphoma (MZL) and follicular lymphoma (FL). DLBCL,

and IC region. An indolent histology included marginal zone

mantle cell lymphoma (MCL), and Burkitt lymphoma (BL) were

Table 1. Patients’ Characteristics
Variable

Total (n=100)

Small intestine (n=18)

IC region (n=18)

Large intestine (n=28) Multiple site (n=36)

Sex

0.397

Male

65

13 (72.2)

11 (61.1)

15 (53.6)

26 (72.2)

Female

35

5 (27.8)

7 (38.9)

13 (46.4)

10 (27.8)

<60

51

9 (50.0)

9 (50.0)

16 (57.1)

17 (47.2)

≥60

49

9 (50.0)

9 (50.0)

12 (42.9)

19 (52.8)

Age (years)

0.887

ECOG PS

a

0.143

<2

81

12 (66.7)

14 (77.8)

26 (92.9)

29 (80.6)

≥2

19

6 (33.3)

4 (22.2)

2 (7.1)

7 (19.4)

LDH

0.252

Normal

22

6 (33.3)

2 (11.1)

4 (14.3)

10 (27.8)

Increased

78

12 (66.7)

16 (88.9)

24 (85.7)

26 (72.2)

Hemoglobin

0.547

≤10 g/dL

26

6 (33.3)

3 (16.7)

9 (32.1)

8 (22.2)

>10 g/dL

74

12 (66.7)

15 (83.3)

19 (67.9)

28 (77.8)

I-II

52

8 (44.4)

12 (66.7)

16 (57.1)

16 (44.4)

III-IV

48

10 (55.6)

6 (33.3)

12 (42.9)

20 (55.6)

Ann Arbor stage

a

a

0.379

Lugano stage

0.973

I-II

77

13 (72.2)

14 (77.8)

22 (78.6)

28 (77.8)

IV

23

5 (27.8)

4 (22.2)

6 (21.4)

8 (22.2)

IPI

a

0.324

L/LI

63

9 (50.0)

12 (66.7)

21 (75.0)

21 (58.3)

HI/H

37

9 (50.0)

6 (33.3)

7 (25.0)

15 (41.7)

B symptoms

0.077

Absent

86

12 (66.7)

17 (94.4)

26 (92.9)

31 (86.1)

Present

14

6 (33.3)

1 (5.6)

2 (7.1)

5 (13.9)

Complication

p-value

b

Absent

76

12 (66.7)

11 (61.1)

23 (82.1)

30 (83.3)

Present

24

6 (33.3)

7 (38.9)

5 (17.9)

6 (16.7)

Histology
DLBCL

66

14 (77.8)

12 (66.7)

22 (78.6)

18 (50.0)

MCL

15

2 (11.1)

0 (0.0)

1 (3.6)

12 (33.3)

MZL

12

2 (11.1)

3 (16.7)

3 (10.7)

4 (11.1)

BL

6

0 (0.0)

3 (16.7)

2 (7.1)

1 (2.8)

FL

1

0 (0.0)

0 (0.0)

0 (0.0)

1 (2.8)

Frontline treatment

0.211

a

0.013

a

0.137

Chemotherapy alone

74

16 (88.9)

11 (61.1)

23 (82.1)

24 (66.7)

Surgery/chemotherapy

26

2 (11.1)

7 (38.9)

5 (17.9)

12 (33.3)

a

a

Values are presented as number (%).
IC, ileocolic; ECOG PS, Eastern Cooperative Oncology Group performance status; LDH, lactate dehydrogenase; IPI, International Prognostic Index;
L/LI, low/low-intermediate; HI/H, high-intermediate/high; DLBCL, diffuse large B-cell lymphoma; MCL, mantle cell lymphoma; MZL, marginal zone
lymphoma; BL, Burkitt lymphoma; FL, follicular lymphoma.
a
b
Compared by Fisher’s exact test; Bleeding, obstruction, and perforation were defined as complications from lymphoma.
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76 patients (80.9%) were treated with a rituximab-containing
regimen.
The patients’ characteristics were compared according to

4. Statistical analysis

All statistical analyses were performed using SPSS version

the primary site of the lymphoma (Table 1). The large intestine

21.0 software (SPSS, Chicago, IL, USA). The chi-square and

was involved more often in B-cell lymphoma (28.0%) than the

Fisher exact tests were performed for the categorical data

small intestine (18.0%) and IC region (18.0%). Multiple site

to identify the possible differences between the groups. The

involvement was observed in 36 patients (36.0%). There were

median follow-up time was calculated using the reverse

no significant differences in the distribution of clinical factors

OS was calculated from the date of

between the groups. On the other hand, multiple site involve-

diagnosis to the date of the last follow-up or death from any

ment was associated with a higher proportion of MCL (12/36,

cause. Survival was estimated using the Kaplan-Meier curves.

33.3%), and BL was observed more frequently in the IC region

The Cox proportional hazard regression model with the enter

(3/18, 16.7%). A low hemoglobin level (hemoglobin ≤10 g/dL)

selection method was used in multivariate analysis to identify

and advanced Ann Arbor stage (stage III-IV) were observed

the prognostic factors. All variables with p<0.10 were included

less frequently in the IC region, but the differences were not

in multivariate analysis. Two-tailed p-values less than 0.05

significant.

16

Kaplan-Meier method.

were considered significant.
2. Survival

With a median follow-up of 44.0 months (range 1-202

RESULTS

months), 44 deaths were noted. In 100 patients, the median
OS was 50.0 months (95% CI 32.8-67.2 months), and the

1. Characteristics of patients

Table 1 lists the patients’ characteristics. In general, the

estimated 5-year survival rate (5-YSR) was 48.5% (Fig. 1).

median age was 59 years (range 9-82 years), and the male

When the OS was compared according to the primary site

to female ratio was 1.86:1. Most patients had a good perform-

of the lymphoma, patients with IC region involvement had a

ance status (ECOG grade 0 or 1, 81.0%) and elevated serum

longer OS than those with involvement of other sites (Fig.

LDH level (78.0%). Approximately half of the patients (52.0%)
were Ann Arbor stage I-II. The proportion of stage I-II was higher (77.0%) in the Lugano staging system. More patients had
low to low-intermediate IPI scores (63.0%). B symptoms and
lymphoma-related complications were observed in 14 and 24
patients, respectively. Among the lymphoma-related complications observed, bleeding was a predominant complication
(14/24, 58.3%), followed by obstruction (9/24, 37.5%) and
perforation (1/24, 4.2%). DLBCL (66.0%) was the most common histological subtype. Most patients received chemotherapy alone as the frontline treatment (74.0%), and the others were treated with combined surgery and chemotherapy
(26.0%). Fourteen of the 26 patients (53.8%) who were treated with combined surgery and chemotherapy and 14 of the
76 (18.4%) who did not have lymphoma-related complications
received surgery for diagnostic or therapeutic purposes without lymphoma-related complications. Twelve of the 24 (50.0%)
who had lymphoma-related complications received emergent
or urgent surgery. Among the 94 patients for whom the information for specific chemotherapy regimen was available,

Fig. 1. Kaplan-Meier estimates of the overall survival in all patients
with primary intestinal B-cell lymphoma.
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2A). The estimated 5-YSR was 32.5% (p=0.027), 64.3%

treatment (chemotherapy alone vs. surgery/chemotherapy,

(reference), 46.5% (p=0.113), and 49.8% (p=0.024) in the

50.7% vs. 45.3%, p=0.582) (Fig. 2B). There were also no dif-

small intestine, IC region, large intestine, and multiple site

ferences in the 5-YSR regardless of the purpose of surgery

involvement groups, respectively. On the other hand, the esti-

(emergent/urgent vs. diagnostic/therapeutic, 45.5% vs.

mated 5-YSR were similar regardless of the type of primary

44.0%, p=0.526) and treatment strategy in the absence of

A

B

Fig. 2. Kaplan-Meier estimates of the overall survival according to (A) the primary site of involvement and (B) the type of primary treatment.
ns, not significant.

Table 2. Univariate and Multivariate Analysis for the Overall Survival
Univariate

Variable

HR

a

95% CI

Multivariate
p-value

HR

95% CI

p-value

Sex (male vs. female)

1.288

0.680-2.441

0.438

Age (≥60 years vs. <60 years)

1.218

0.663-2.237

0.525

ECOG PS (≥2 vs. <2)

2.242

1.103-4.557

0.026

1.769

LDH (elevated vs. normal)

0.570

0.307-1.055

0.073

0.670

0.347-1.291

0.231

Hemoglobin (≤10 g/dL vs. >10 g/dL)

2.547

1.352-4.798

0.004

2.119

1.044-4.303

0.038

2.092

1.102-3.971

0.024

4.323

1.029-18.156

0.046

0.408

0.138-1.206

0.105

Ann Arbor stage (III-IV vs. I-II)

2.037

1.109-3.741

0.022

Lugano stage (IV vs. I-II)

0.798

0.365-1.743

0.571

B symptoms (present vs. absent)

1.248

0.551-2.828

0.595

Complication (present vs. absent)

1.095

0.561-2.138

0.790

3.611

0.868-15.019

0.077

Treatment (chemotherapy alone vs.
surgery/chemotherapy)

0.841

0.449-1.573

0.587

Primary site (IC region vs. others)

0.295

0.104-0.842

0.022

Histology (aggressive vs. indolent)

b

0.805-3.887

0.155

HR, hazard ratio; CI, confidence interval; ECOG PS, Eastern Cooperative Oncology Group performance status; LDH, lactate dehydrogenase;
IC, ileocecal.
a
International Prognostic Index (IPI) was removed from the model to reduce multicollinearity, because age, ECOG PS, LDH, and Ann Arbor stage are
b
clinical factors of IPI; Indolent histology included MZL and FL. Other histologies (DLBCL, MCL, and BL) were classified as aggressive histology.
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lymphoma-related complication (chemotherapy alone vs. sur-

region.

explained the superior survival out-

gery/chemotherapy, 56.8% vs. 44.0%, p=0.242).

comes in patients with IC region involvement by the rarity

Univariate analyses revealed ECOG PS, LDH and hemoglobin

of T-cell lymphoma and a higher proportion of surgical inter-

level, Ann Arbor stage, histological type, and primary site of

vention among these patients. In the present study, however,

lymphoma to be potential prognostic factors for OS. Multivariate

patients with T-cell lymphoma were excluded, and surgical in-

analysis, however, revealed hemoglobin level ≤10 g/dL, Ann

tervention did not improve the survival outcome. Furthermore,

Arbor stage III-IV, and aggressive histological type to be in-

multivariate analysis showed no significant difference in OS

dependent prognostic factors for a poorer OS (Table 2).

according to the primary site of involvement. Therefore, the
primary site of involvement itself may not be an independent

3. Data availability

prognostic factor for survival in patients with B-cell PIL.

The raw data generated and analyzed in the current study

Instead, a lower proportion of advanced Ann Arbor stage and

are not publicly available due to appropriate protection of pa-

a low hemoglobin level observed in patients with IC region

tient personal information but are available from the corre-

involvement may have a favorable influence on survival ac-

sponding author on reasonable request.

cording to univariate analysis.
A low hemoglobin level was an independent prognostic factor for a poor prognosis in this study. Although anemia is not

DISCUSSION

a component of IPI, its prognostic value has been evaluated

This study investigated the clinical features and prognosis

in patients with NHL. Owing to the multifactorial pathogenesis

of 100 patients with B-cell PIL. A similar distribution of clinical

of anemia in patients with lymphoma, the reason why anemia

characteristics was observed in previous studies and the pres-

is associated with a poor prognosis remains to be

ent work. A male predominance was noted in this population,

determined.

12,17

as reported elsewhere.

DLBCL was the most common his-

tological subtype (66.0%). This incidence is similar to that
12,17-20

24

Elevated interleukin (IL)-6, which plays a major

role in the development of anemia, is an independent prog24-26

nostic factor in patients with DLBCL.

Other inflammatory

MCL was re-

cytokines produced by lymphoma cells, such as IL-1, IL-10,

lated mostly to multiple intestinal involvement, as reported

and tumor necrosis factor-α, reduce erythropoietin production

(46.0-86.0%) reported in previous studies.
21,22

in the literature.

Furthermore, clinical features associated

and inhibit the response of erythroid progenitors to
27

A recent study reported that anemia was an

with advanced disease, such as poor PS, advanced Lugano

erythropoietin.

stage, and high-intermediate to high IPI, were observed less

independent predictor of impaired OS in patients with

frequently in patients with B-cell PIL in previous studies and

DLBCL.

12,17,20

the present study.

By contrast, there was a difference

24

Another study showed that hemoglobin <10 g/dL

was an IPI-independent prognostic factor in patients with
28

These studies

in survival outcome between previous studies and the present

DLBCL treated with immunochemotherapy.

study. The 5-YSR (48.5%) in the present study was lower than

support the present findings that low hemoglobin levels may

11,12,18,19

This

negatively influence the outcome of patients with B-cell

difference may be due partly to a relatively higher proportion

lymphoma. Nevertheless, whether a low hemoglobin level is

of advanced tumor stage and unfavorable histological sub-

a poor prognostic factor in PIL needs to be determined.

that (55.0-77.0%) reported in previous studies.

types, such as MCL in the present study than in previous
studies.

The optimal treatment strategy in PIL has not been
established. Although the treatment modalities for PIL are

11,12,18

advanced tumor stage and

controversial, surgical resection has been historically ac-

aggressive histological subtype were associated with a poor

cepted as the primary treatment strategy. Several previous

prognosis in the present study. In unadjusted analysis, single

studies reported that surgery is associated with a favorable

involvement of the IC region was also associated with a favor-

outcome.

able prognosis compared to other site involvement. This find-

and 5-YSR of more than 70.0% with chemotherapy alone, and

ing is consistent with previous studies showing favorable sur-

no difference in survival following chemotherapy vs. surgery

vival outcomes in patients with involvement of only the IC

combined with chemotherapy in patients with PIL.

As reported elsewhere,

14,29-31
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In a
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retrospective study of 345 patients with primary intestinal
DLBCL, combined treatment with surgery and chemotherapy
did not improve the survival compared to chemotherapy alone
14

in those with disseminated disease.

The present study re-

vealed similar survival rates between patients treated with
chemotherapy alone and those treated with combined surgery
and chemotherapy. Given the heterogeneity of the histological
subtype and the small sample size in the present study, while
the role of surgery cannot be denied in localized PIL, surgery
might be reserved for patients with intestinal complications
in non-localized intestinal PIL.
This study had some limitations. First, the study was a retrospective analysis. Therefore, not all required data was available, including progression-free survival, the cell-of-origin,
treatment-related adverse events, and endoscopic or surgical
gross findings of tumor. Second, the present study included
a small number of patients with heterogeneous histologies.
In particular, only 26 patients received the combined treatment with surgery and chemotherapy. These limitations made
it difficult to analyze the survival according to the histological
subtype and treatment modality.
In conclusion, the clinical features and outcomes of patients with B-cell PIL were examined. While an advanced Ann
Arbor stage, low hemoglobin level, and aggressive histological
type were independent poor prognostic factors for the OS,
the primary site of involvement and the treatment modality
did not affect the OS. Given the heterogeneity of patients in
this study, a large and prospective study of patients with a
homogeneous histological subtype will be needed to validate
these findings.
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