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ABSTRACT

Background: The classification criteria for primary gastrointestinal lymphoma have been
recently updated. This study aimed to determine the immunophenotype and its association
with the clinical features of common gastrointestinal lymphoma types.

Methods: We investigated 159 patients with primary malignant lymphoma of the gastro-
intestinal tract from three tertiary referral hospitals. The patients were categorized according
to the WHO (2019) classification of digestive system tumors based on histopathology and
immunohistochemistry.

Results: The median age was 56.1 (min 11 - max 99) years, with the men/women ratio of
1.5/1. Diffuse large B-cell lymphoma (DLBCL) was the most common type (n = 99, 62.3%).
Among these, there were two subtypes: the activated B-cell-like (ABC) subtype (n=55) and
the germinal center B-cell-like (GCB) subtype (n=44). Mucosa-associated lymphoid tissue
(MALT) was the second most common type (n = 33, 20.1%). The most frequent complaint
was abdominal pain (75.5%). B symptoms (n=18, 11.3%) and complications (n=34,
21.4%) were also observed. Aggressive lymphomas were more commonly detected in
stages | and IV, whereas stage IV was very rare (3/47 cases) and stage | was the most
common type of indolent lymphoma. The lesions in the aggressive lymphoma group were
also larger than those in the indolent lymphoma group.

Conclusions: There was a distinct staging pattern between lymphoma types. The lesion size
was notably larger in aggressive lymphomas than in indolent lymphomas, aligning with the
more severe clinical presentations observed in advanced cases. These findings may enhance Received: 30.01.2025
early identification and allow tailored therapeutic interventions. Accepted: 25.03.2025
Keywords: gastrointestinal lymphomas, aggressive lymphomas, activated B-cell-like sub-
type, germinal center B-cell-like
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INTRODUCTION

Gastrointestinal (Gl) lymphomas are relatively rare
malignancies, accounting for 1-4% of all GI tumors (1,
2). However, it is the most common extranodal
lymphoma, and responds well to treatment at an early
stage. Therefore, the detection and accurate diagnosis
of gastrointestinal lymphoma are important (2,3).
Dawson’s criteria are often used to diagnose primary
gastrointestinal lymphoma (2). Currently, the criteria
have become less strict, allowing for contiguous
involvement of other organs and distant nodal disease,
provided that the extranodal tumor is the presenting
site and constitutes the predominant disease (WHO).
The development of diagnostic techniques, particularly
flexible endoscopy, endoscopic ultrasonography, and
chromoendoscopy, has increased the detection of
gastrointestinal lymphomas. In 2019, the World Health
Organization released the 5™ Classification of Digestive
Tumors in a series of ‘Bluebooks, which made the
classification of haematolymphoid tumors of the
digestive system into a separate category. This classifi-
cation includes new entities such as monomorphic
epitheliotropic Intestinal T-cell lymphoma, duodenal
follicular lymphoma, intestinal T-cell lymphoma NOS,
and Indolent T-cell lymphoproliferative disorder of the
Gl tract. The 5" classification of gastrointestinal tumors
applies the diagnosis integration of clinical, morpho-
logical (cytological and histological), immunopheno-
typic, and genetic data. The terms “essential and
desirable diagnostic criteria” are introduced, in which,
essential criteria are must-have features to establish a
diagnosis. The purpose was to encourage medical
facilities to take advantage of the available resources to
diagnose and classify this disease group. This group of
diseases is heterogeneous, with nonspecific clinical
manifestations and endoscopic findings, overlapping
histopathological characteristics, and epidemiology
that vary significantly between geographical regions,
making diagnosis challenging. This study aimed to
elucidate the immunophenotypes and associations
between the clinical features and histopathological
types in patients with gastrointestinal lymphoma in
Northern Vietnam.

PATIENTS AND METHODS
Patient Selection and Ethics
We investigated the immunophenotype and clinico-

pathological characteristics of gastrointestinal lym-
phomas diagnosed at Vietnam National Cancer Hospital,

Hue Central Hospital, and Hue University of Medicine
and Pharmacy Hospital between January 2020 and
December 2023. Patients with a suspected diagnosis of
gastrointestinal lymphoma, based on histopathological
evaluation of biopsy or surgical specimens were
included. Patients previously diagnosed with gastro-
intestinal lymphoma or whose specimens were
insufficient for immunohistochemical testing were
excluded. We then performed immunohistochemical
staining of samples and excluded patients who had a
non-gastrointestinal lymphoma diagnosis on immuno-
histochemistry or samples inadequate for diagnosis. A
total of 159 patients were included in this study. Data
on age, sex, chief complaint, B symptoms, complica-
tions, Ann Arbor Classification stage, lesion location,
and tumor size were retrospectively collected from the
database of each hospital.

This study was approved by the Institutional Ethics
Committee of Hue University of Medicine and
Pharmacy (approval number: H2022/024).

Immunohistochemistry and
Histopathological Diagnosis

Patients histologically diagnosed with gastro-
intestinal lymphoma or suspected gastrointestinal
lymphoma underwent immunohistochemistry. The
immunohistochemical marker combinations selected
were CD3, CD5, CD10, CD20, CD23, CD79a, Bcl-2, Bcl-6,
CyclinD1, Ki67, CD4, CD8, and MUML1. In some cases,
AE1/3, SOX11, or CD56 were additionally used. Results
were assessed by experienced pathologists according to
the fifth edition of the WHO classification of digestive
system tumors, following M. Pizzi’s approach (4). This
approach includes the first step of identifying malignant
lymphoid tissue and assessing the morphology and size
of lymphoid cells on routine histopathology to select
the appropriate immunohistochemical markers for
staining. The second step was classification based on
the immunohistochemical expression of tumor cells,
which were classified according to fig. 1 for lymphomas
with small-to-medium-sized cells. Lymphomas with
medium-to large-sized cells, diagnosed as diffuse large
B-cell lymphoma, were subclassified according to Hans’
formula, as shown in fig. 2. The classification process
using immunohistochemistry is always considered
compatible with histopathology.

Statistical Analysis

Statistical calculations and tests were performed
using the statistical software RStudio 2024 (R 4.2.1) (5).
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Figure 1 - Inmunohistochemical
algorithm for the diagnosis of
small to medium-sized B-cell
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Categorical and continuous variables were analyzed
using descriptive statistics. A significance threshold of
5% was used for all analyses.

years, ranging from 11 to 99 years, and did not follow a
normal distribution (p<0.05) (fig. 3).

Males were predominant in the study sample
compared to females (59.7% males and 40.3%
females). The differences were statistically significant
(p<0.05). The male to female ratio was 3:2.

Most patients sought medical consultation or were
hospitalized because of abdominal pain (75.5%),

RESULTS

Patient Demographics and Clinical Details

The study sample had a mean age of 56.1 + 15.1

Diffuse large B - cell ymphoma
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]
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1
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Figure 2 - Approach to 1 JL
diagnosis Diffuse large B-cell
lymphoma subtype (4,5) ABC type GCB type
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whereas a smaller proportion presented with bloody
stools, diarrhea, obstruction, or other symptoms.
B-symptoms were observed in 11.3% of the total
patient population. Complications in patients with
gastrointestinal non-Hodgkin lymphoma included
gastrointestinal obstruction (12.6%), gastrointestinal
bleeding (6.9%), and perforation of the hollow organs
(1.9%). The average lesion size was approximately
40.11£23.6 mm. Regarding disease staging, approxi-
mately half of the cases were stage I; stages Il and IV
accounted for 21.4%, while stage Ill was the least
common, comprising only 6.9% (table 1).

Histological Classification
and Immunophenotype

The most common type was diffuse large B-cell
lymphoma (DLBCL), which was observed in 99 patients.
According to Hans Christine P’s algorithm, DLBCL is

Figure 3 - Graph of age distribution

divided into two subtypes: activated B-cell-like (ABC)
(56%) and germinal center B-cell-like (GCB) (44%). The
ABC subtype was 100% positive for CD20, 71% positive
for CD79a, 85% positive for Mum1, and completely
negative for CD3, CD23, and Cyclin D1. The GCB sub-
type was also 100% positive for CD20, with 64%
positive for CD79a, and completely negative for CD3,
CD23, and Cyclin D1. The second most common type
was mucosa-associated lymphoid tissue (MALT) lym-
phoma (33 cases). This type showed 100% positivity for
CD20, 76% positivity for CD79a, 21% positivity for CD5,
32% positivity for Bcl2, and 20% positivity for Mum1.
The cells were almost completely negative for CD10,
SOX11, and Cyclin D1 (3% positive staining). Mantle
cell lymphoma (MCL) had 15 cases, showing 100%
positivity for CD20 and Cyclin D1, 80% positivity for
SOX11, 47% positivity for CD5 and Bcl2, and complete
negativity for CD3, CD10, and CD23 (table 2).

Six cases of T-cell ymphoma were observed, with
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Table 1 - Clinical characteristics Characteristics n % Characteristics n %
________________________________ Chief complaints  __ Complications
Abdominalpain 120 7% Mo 195 786%
Boodystoos M 88% .| Hemorthage 1 8%%
Darthoea .. 4 25% .. Obstruction 20 128%
Others complaints 2 182% ... Perforation 8 ..19%
.................................. Bsymptoms ... A‘mArhorstage
N ] LS. LA b 80 .503%
YOS e 0B 8% ] L 34 204%

Tumor size: 40.1 + 23.6 mm L 11 6.9%
[\ 34 21.4%
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Table 2 - Inmunophenotypes Histopathological types Immunophenotype Ki67(%)
of gastrointestinal lymphomas DLBGL — ABC type CD20/CD79a+, CD3-, CD10-, Bel6- (45%) 70
n=55_ __._....CD20/CD7S%, CD3-CD10- Boler MUMI (S6%)
DLBCL - GCB type CD20/CD79a+, CD3-, CD10+ (86%)
n =44 CD20/CD79a+, CD3-, CDT0- Bolb MUMT -S4y T
MALT lymphoma ~ CD20/CD79% +, CD3-, CyclinD1-, CD10/Bcl6-, CD5- (79%) %
n=33 CD20/CD7% '+"'c'b's"'6y'c'|ihb'1'"étii'd)ééié"'éb's;;'"c'b'éé"('z'i'o'/;') """"""""""
Mﬁﬁﬂé’bé]i Lymphoma ~ CD20/CD79 +, CD3-, Cyclin D1+, SOX11+/- (100%) 34
n=15
Small ymphocytic ~~ CD20/CD79a +, CD3-, CyclinD1-, CD5-, CD23+, CyclinD1- %5
lymphoma n=2
-Iféizl-l;:-lil-éfl-)}r-ﬁb-ﬁ-dhi-a"""""""65-2-(5]6D79a+ CD3-, Bcl2+, CD10+, Bcl6w, CyclinD1- 30
n=
Duodenal-type follicular ~ CD20+,CD79a -, CD3-, Bcl2+, CD10+, Bele-, CyclinD1- 30
lymphoma n=2
T-cell lymphoman=6 D3+ (60,0%); CD4+(100%); CD20- and CD79%a-(100%) 54

four demonstrating CD3 positivity. CD3-negative cases (FL) and duodenal-type follicular lymphoma (D-FL),
exhibited CD4 positivity, and CD8 negativity was each represented by two cases, all were uniformly
observed in 2 of these cases. For follicular lymphoma positive for CD20, CD10, Bcl6, and Bcl2 (fig. 4).

Figure 4 - Duodenal- lype follicular lymphoma, a entity was updated in the currenl WHO classmcallon (a) to (c), hlstopathology with neoplastic folllcle
in polypoid architecture, less margin, composed of centrocytes, no tangible-body macrophages. (d) to (i), immunephenotype with CD20 positive,
Bcl2 positive, CD10 positive, Bcl6 negative, CyclinD1 negative, and low Ki67 proliferation index positive in approximately 100% tumour cells.
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Additionally, two cases of small lymphocytic lymphoma
(SLL) showed complete positivity for CD20, CD793,
CD23, and CD5, and one case was positive for Bcl2 and
Bcl6. All the other assessed markers returned negative
results. The Ki67 proliferation index was the highest in
DLBCL (70%), followed by TCL (54%); other types range
from 24-34%.

The most frequent anatomical site for DLBCL (69 of
99 cases) and MALT lymphoma (23 of 33 cases) was the
stomach. The MCL was observed across nearly all
the studied anatomical sites, displaying a broadly
distributed pattern, but predominantly appearing in
the large intestine. The FL, D-FL, and SLL were limited to
the stomach and intestine. TCL was detected in one
case in the stomach and in five cases in the intestine. A
statistically significant correlation was observed
between the lesion location and immunophenotype
(p < 0.001), and a statistically significant difference in
immunophenotype proportions was found in the
stomach (p < 0.001). Due to the limited number of
cases in other locations, statistical analysis was not
feasible (table 3).

Association between Clinical Characteristics
and Histopathological Types (table 4)

Aggressive lymphomas include diffuse large B-cell
lymphoma, mantle cell lymphoma, and T-cell lym-
phoma. Indolent lymphomas include MALT lymphoma,
follicular lymphoma, duodenal-type follicular lym-
phoma, and small lymphocytic lymphoma. There was
no association of indolent lymphomas and aggressive

lymphomas immunophenotypes in chief complaint,
complications, or syndrome B. Differences in disease
stage and tumor size between two immunophenotypes
were statistically significant. Aggressive lymphomas
were detected more frequently at a later stage, and the
tumor size was larger than that of indolent lymphomas.

DISCUSSION

Gastrointestinal lymphoma is common in patients
aged 2 50 years depending on the specific immuno-
phenotype. Burkitt's lymphoma is common in children
aged 4-7 years. Our study found that the median age
was 56.1 + 15.6 years, ranging from 11 to 99 years. This
age also corresponds to the epidemiology of the
disease reported in Haematolymphoid tumors of the
digestive system in the WHO (2019) Classification of
Digestive system tumors (7). Patients with gastrointesti-
nal lymphoma often present with non-specific symp-
toms, such as common gastrointestinal disorders,
abdominal pain or epigastric discomfort, anorexia,
weight loss, nausea and/or vomiting, occult gastro-
intestinal bleeding, and premature satiety. Systemic B
symptoms (fever, weight loss, night sweats) are rarer
(8). Our findings are consistent with other studies of
non-specific symptoms, the most common of which is
abdominal pain (9,10). In our study, most of them were
detected in the localized stage, with 71.7% in stages |
and Il, and 28.3% in stages Ill and V. Complication and
B symptoms rates were 21.4% and 11.3%, respectively.
Other studies have reported rates of B symptoms
similar to those in this study (11,12). Wei Wang's study

Table 3 - Relationship between the pathological types and tumor locations

Lesion location Pathological subtypes n (%) p
DLBCL MALT lymphoma MCL FL SLL D-FL TCL
Stomach 69 23 2 1 1 0 1
e (9 240 ey Ao (10 .. 00) .. (10 . <0.001
Colon 11 2 2 0 0 0 1 -
.............................. ©s) .2y 2y 0o 00 00 6y
Small intestine 8 5 3 0 0 0 3 -
.............................. @21) 83 8y 0o 00 00 058
lleocecum 6 0 4 1 0 0 1 -
.............................. 00 0o @ 64 00 00 B4
Rectum 5 1 3 0 1 0 0 -
.............................. (00) e o’y 0o 0o 0o 0
Duodenum 0 2 1 0 0 2 0 -
e 00 40 (200) 00 00) .. (40) ... ©0)
Total 99 33 15 2 2 2 6 <0.001
(62.3) (20.8) 9.4) (1.2) (1.2) (1.2) (3.8)

Note: DLBCL - Diffuse large B-cell lymphoma: MALT — Mucosa associated lymphoid tissue; MCL - Mantle cell lymphoma FL - Follicular lymphoma;
SLL - Small lymphocytic lymphoma; D-FL - Duodenal-type follicular lymphoma; TCL - T-cell lymphoma.
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Table 4 - Relationship between clinical characteristics and histopathological groups.

Characteristics Histopathological groups n (%) p
Aggressive Lymphoma Indolent lymphoma
(n=112) (II=47)

Chief complaint Abdominal pain 85 (53.5%) 35 (22%)

Bloodystools 9BTR o 5@1%) 071

Diarthoea 2QAB%R) 2(1.3%) .
SO ... SO 18 010%) BN
Complications N e, 87 (OATH) o 38(23.9%)

MHemorrhage ] TOAAR) 425%) . 0191

Obstruction 17 (10.7%) 3 (1.9%)
S Y 111 R
B symptoms NO IR 4 217%) 0318
___________________________________________________ YeS o NSO 30K
Stage | 53 (33.3%) 27 (17%) 0.027

T T e

M TOAR) 125%)

vV 31 (19.5%) 3 (1.9%)
Tumour size (mm) 22:234 351288 o004

had 27.88% of cases in the early stage (I, Il) and 72.12%
in the late stage (stage Ill/IV). In this study, the compli-
cation rate was 44.23% with common complications
being gastrointestinal bleeding (31.73%), perforation
(6.73%), and intestinal obstruction (5.77%), respectively
(13). In our study, the complication rate was 21.4%, with
the most common complications being obstruction
(12.6%), bleeding (6.9%), and perforation (1.9%). In
terms of stage and complication rates in our study, it is
very similar to Murat Erkut's study with the rate of
stages | and Il was 75%, and the complication rate was
21% (14). Several reports indicated that the presence of
B symptoms and complications does not affect overall
survival. A late Ann Arbor stage and aggressive
lymphoma type were independent poor prognostic
factors for overall survival (15-17). Thus, detecting the
disease at an early stage can help significantly reduce
the complications of the disease. In the present
study, of the 159 cases, 99 were diffuse large B-cell
lymphomas, 33 were mucosa-associated lymphoid
tissue, 15 were mantle cell lymphoma, 6 were T-cell
lymphomas, and other types were scant. Most
gastrointestinal lymphomas are B-cell type. The
absence of Burkitt lymphoma in the present series was
due to the rarity of this lymphoma and the small
number of cases studied. DLBCL may be de novo or
transformed from MALT lymphoma and often shows
significant heterogeneity. Therefore, individualized
evaluation of prognostic factors for patients is very
meaningful in treatment (18). The frequency of the ABC
subtype was higher than that of the GCB subtype,

Surgery, Gastroenterology and Oncology, 30 (1), 2025

which was similar with other studies (19,20). According
Zhang et al study, patients of GCB subtype lived longer
than those of ABC subtype (21). Fifteen cases of mantle
cell lymphoma had 15 cases, and the tumor cells were
completely positive for CD20 and Cyclin D1, 50% for
CD5 and Bcl2, and completely negative for CD3, CD10,
and CD23. According to literature and previous studies,
on immunohistochemistry, mantle cell lymphoma
(MCL) is characterized by proliferative lymphocytes that
are positive for CD20, CD5 and Cyclin D1. Some samples
were negative for Cyclin D1. Tumor cells are usually
negative for CD10/Bcl6 and CD23 (7,22). An important
differential diagnosis is between mantle cell lymphoma
and small lymphocytic lymphoma as both exhibit CD5
markers. With the Cyclin D1 and CD23 markers, the
differentiation of mantle cell lymphoma from small cell
type lymphoma shows high efficiency. According to a
study by Asaad (2005), CD23 is expressed in 64% of
small lymphocyte lymphoma cases and only 4% of
mantle cell lymphoma cases. Meanwhile, Cyclin D1 was
positive in 72% of cases of Mantle cell lymphoma and
4% of cases of Small cell lymphoma (23). Recently,
the Ki67 proliferative index has important implications
in the diagnosis, prognosis and prediction of the
treatment response of gastrointestinal lymphoma (24).
The Ki67 proliferation index was found to be 54% in the
TCL group. It was much higher in the DLBCL (70%) group
than in the other immunohistophenotypes. These
findings may be due to DLBCL and TCL being aggressive
lymphomas. It is similar to reports by Soumia Zeggai or
Lovely George et al (25,26). In our study, the most
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common locations of the DLBCL (70%) and MALT
(68.8%) phenotypes were observed in the stomach.
Murat Erkut's study found no histological differences
between gastric and intestinal lymphoma (14). There
was a statistically significant proportional difference
between gastric immunophenotypes (p<0.001). DLBCL
accounted for 70.7% compared to 29.7% of all
remaining cases. This distribution was similar to
the research of T. Kanno (27). In each type of gastro-
intestinal lymphoma, there are no typical symptoms,
some only manifest in the late stages, such as Mantle
cell lymphoma (28). In our study, abdominal pain was
the most common and found in allimmunophenotypes
(29). Bleeding complications and gastrointestinal
obstruction were not recorded in 3 indolent lymphomas
phenotypes: FL, D-FL and SLL. However, there was no
significant difference in the association of indolent
lymphomas and aggressive lymphomas with the
occurrence of complications or as symptom B. Our
study also did not record symptom B in T-cell
lymphoma, this differs from the study by Murat Erkut et
al. that the B symptom in T lymphoma is significantly
higher than in gastric and intestinal B lymphoma (14).
Diagnosis of primary gastrointestinal T-cell neoplasms
are still challenging for pathologist because of its rarity,
especially with small biopsy material (30). There was no
statistically significant association between the two
groups of aggressive and indolent lymphomas, except
for the disease stage (p<0.05). Aggressive lymphomas
are more commonly detected in stages | and IV.
Indolent lymphomas, on the contrary, stage IV is very
rare (3/47 cases), and stage | is the most common. The
size of lesions in the aggressive lymphoma group was
also larger than that in the indolent lymphoma group
(42.2 vs. 35.1 mm), a difference of approximately 7.1
mm, and this difference was statistically significant
(p<0.05).

CONCLUSION

In conclusion, this study emphasizes that diffuse
large B-cell lymphoma (DLBCL) is the most common
lymphoma subtype, with a notable occurrence of
both activated B-cell-like (ABC) and germinal center
B-cell-like (GCB) subtypes. The findings demonstrate a
predominance of aggressive lymphomas in both early
(stage 1) and advanced (stage 1V) stages, while indolent
lymphomas are predominantly present at stage |, sug-
gesting a distinct staging pattern among lymphoma
types. The lesion size was notably larger in aggressive
lymphomas than in indolent lymphomas, aligning with
the more severe clinical presentations in advanced
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cases. These data underscore the importance of
subtype-specific diagnostic and staging criteria, which
may enhance early identification and allow for tailored
therapeutic interventions.
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