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2.	 To study the treatment pattern and outcome among PGIL 
patients.

Eligibility criteria
Newly diagnosed patients of PGIL with DLBCL histology were 
eligible. Patients with secondary involvement of GIT were not 
eligible. Low‑grade lymphoma  (like marginal zone lymphoma) 
with transformation to DLBCL was excluded.
Method
All patients with suspected GIT malignancies underwent clinical 
examination after taking detailed medical history. Depending 
on the location of the tumor, diagnostic endoscopy was 
performed  (upper GI endoscopy or colonoscopy). When the 
disease was confined to nonaccessible sites, such as small intestine, 
Tru‑cut biopsy or laparoscopic biopsy of the involved part was 
performed. Patients presenting with GI obstruction, GI perforation, 
or massive hemorrhage were the candidates for upfront surgery.
Diagnosis of DLBCL was made after the histopathological 
examination with hematoxylin and eosin stain followed by 
immunohistochemistry  (IHC) markers  (LCA, CD20, PAX  5, 
CD3, CD10, BCL2, BCL6, MUM1, MYC, and cyclin D1). 
All cases were divided into germinal center B‑cell  (GCB) and 
Non‑GCB (NGCB) subtypes of DLBCL using Hans algorithm.[8] 
The proliferative index was assessed using Ki‑67 by counting 
1000  cells and calculating the percentage of positively stained 
cells. Cases with IHC positive for MYC and BCL2 will be 
called double expresser DLBCL.[9]

Computed tomography  (CT) scan or positron emission 
tomography (PET)/CT was used for staging purpose. Bone marrow 
biopsy was performed from unilateral iliac crest. Lugano staging 
system was used for assigning the stage.[10] All patients underwent 
routine blood investigations  (complete blood count, serum 
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Introduction
Gastrointestinal tract  (GIT) is the most common extranodal 
site for non‑Hodgkin’s lymphoma  (NHL) constituting about 
10%–15% of all NHLs and 30%–40% of all extranodal 
lymphoma.[1‑3] Primary GIT lymphoma  (PGIL) comprises only 
3%–4% of all GIT malignancies, thus making it a rare entity. 
Stomach is the most common site of PGIL followed by small 
intestine and colon. Diffuse large B‑cell lymphoma  (DLBCL) 
is the most common histological subtype.[4] In 1961, Dawson 
et  al. first proposed the diagnostic criteria to define PGIL. 
As per them, PGIL is a lymphoproliferative disorder which 
predominantly involves the GIT. They may involve lymph 
nodes which are confined to the drainage area of the primary 
tumor site. There should be no palpable peripheral lymph 
node. Liver or spleen should not be involved. Chest radiograph 
and the peripheral white cell count should be normal.[5] The 
optimal treatment of PGIL is a matter of debate. Surgery was 
the main treatment modality in the past, but now, it is replaced 
by the combination of anthracycline‑containing chemotherapy 
and anti‑CD20 antibody, rituximab.[6] Consolidation therapy 
with radiation is recommended in patients with localized 
disease.[7] This study was performed to know the incidence, 
clinicopathological characteristics, treatment pattern, and 
outcome of PGIL patients at a tertiary care center in India.
Materials and Methods
Study type
This was a prospective descriptive study carried out at Kidwai 
Cancer Institute, Bengaluru, India, from January 2016 to 
December 2017.
Objectives
1.	 To study the epidemiological, pathological, and clinical 

characteristics of PGIL patients
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urea, creatinine, liver function test, and uric acid serum lactate 
dehydrogenase  [LDH]) before chemotherapy. Written consent was 
obtained from all patients for participation in the study.
Treatment and assessment
All patients received prephase treatment followed by definitive 
chemotherapy. Prephase treatment consisted of one dose 
of vincristine  (1  mg) on day 6 as intravenous push and 
prednisolone 100 mg oral from day 6 to day 0.[11] As definitive 
chemotherapy, all patients received chemotherapy CHOP with 
or without rituximab repeated every 21  days for a total of six 
cycles. CHOP chemotherapy consists of cyclophosphamide 
750  mg/m2 on day 1, doxorubicin 50  mg/m2 on day 1, 
vincristine 1.4  mg/m2 up to a maximum dose of 2  mg on 
day 1, rituximab 375  mg/m2 on day 1, and prednisone 
100  mg/day orally on days 1–5.[12] Institutional protocol was 
followed for the prevention of chemotherapy‑induced emesis. 
All patients above 60 years received prophylactic growth factor. 
Radiotherapy after chemotherapy was given as per the treating 
physician’s discretion and case‑to‑case basis.
At the end of three cycles of chemotherapy, reassessment 
imaging  (CT and PET/CT) was performed. Responding 
patients  (complete response  [CR]/unconfirmed CR and partial 
response [PR]) were planned for the continuation of chemotherapy. 
Patients with progressive disease  (either at interim reassessment 
or at the completion of chemotherapy) were offered salvage 
chemotherapy followed by autologous stem cell transplantation. 
Patients were followed up every 3  monthly with physical 
examination and serum lactate dehydrogenase measurement.
Statistical analysis
Comparisons of clinicopathological variables were performed by 
Chi‑square or Fisher’s exact test for nominal variables. Survival 
was assessed using Kaplan–Meier method. Log‑rank test was 
used to compare the survival between subgroups. P  < 0.05 
(two‑sided) was considered to be statistically significant. 
Results
A total of 21 patients of PGIL were diagnosed. The median age 
was 46 years  (range: 27–69 years). Fifteen patients were male, 
while six patients were female  (male:female = 2:1). Dull aching 
abdominal pain or discomfort was the most common complaint 
followed by decreased appetite and weight loss. Four patients 
presented with acute onset abdominal pain and underwent 
laparotomy at the time of presentation (3, small intestinal DLBCL 
and 1, colon DLBCL). Stomach was the most common site 
involved  (52.4%, n  =  11), followed by colon  (23.8%, n  =  5), 
small intestine  (19.0%, n  =  4), and esophagus  (4.8%, n  =  1). 
Based on Hans algorithm, 11 patients  (52.4%) had GCB subtype, 
while 10 patients  (47.6%) had NGCB subtype. MYC expression 
was assessed. Double expresser phenotype  (concomitant 
expression of MYC and BCL2) was present in 28.6%  (n  =  6) 
of patients. There was a positive correlation between the Ki‑67 
index and MYC expression value (Pearson coefficient = 0.57). As 
per the Lugano staging system, 9.5% (n = 2) patients belonged to 
Stage IE, 66.7% (n = 14) patients had Stage IIE, and remaining 
23.8% (n = 5) patients had Stage IV disease at presentation.
All patients received CHOP‑based chemotherapy. Only five 
patients received rituximab along with CHOP chemotherapy. 
Out of 21  patients, 5  patients underwent surgery before 
definitive chemotherapy.

Among patients who presented with localized disease 
(Stage I and II, n  =  16), 68.7% achieved CR, 25% achieved 
PR, and 6.3% are still receiving chemotherapy. Only one 
patient received radiotherapy after completion of chemotherapy.
Patients who presented with advanced disease  (Stage IV, n = 5) 
responded poorly to chemotherapy. None of the patients in this 
group received rituximab. One patient had CR, two patients had 
PR, and one patient had progressive disease after completion 
of chemotherapy. One patient is still receiving chemotherapy.
After median follow‑up of 9.2 months (range: 3.3–24.1 months), 
61.9% (n = 13) patients were alive. The expected median survival 
was 23.4  months  [Figure  1]. The estimated median survival 
in patients with Stage IV disease was significantly lower as 
compared to patients who presented with localized disease  (Stage 
I and II)  (6.2 months vs. 23.4 months; P = 0.04). On univariate 
analysis double expression phenotype, GCB and NGCB, age, sex, 
site, and baseline LDH were not associated with risk of death. 
Patients who did not achieve CR had 15.5  times higher risk of 
death as compared to those who achieved CR (P = 0.01).
Discussion
PGILs are uncommon malignancies. GIT is the most common 
extranodal site involved by DLBCL. The incidence of PGIL 
is increasing as observed in population‑based registries.[13] The 
median age in our study was 46  years which is consistent 
with other studies.[14] The stomach is the most common site 
involved in PGIL  (37.8%–86%).[15] In our study also, stomach 
was the most common site involved  (52.4%), followed by 
small intestine and esophagus. The nonspecific symptoms of 
abdominal pain, decreased appetite, and weight loss lead to 
delay in diagnosis.[16] Another difficulty for accurate diagnosis 
of PGIL is the variation in endoscopic abnormalities, which 
varies from minimal mucosal irregularities to bigger ulcerations 
making identification of primary tumor difficult.
The management of PGIL is controversial. Historically, 
surgery was used for radical treatment, but the results 
of a controlled clinical trial demonstrated that the outcome 
following chemotherapy  (10‑year survival rate of 92%) was 
superior to that of surgery alone or surgery in combination 
with chemotherapy  (10‑year survival rate of 28% and 82%, 
respectively). Hence, chemotherapy is considered the optimum 
treatment for PGIL.[17] Rituximab, a chimeric anti‑CD20 antibody 
when added to standard chemotherapy  (CHOP), improves the 
survival of GIT lymphoma.[18] Radiation therapy as consolidation 
after completion of chemotherapy improves the disease‑free 
survival and overall survival. The cost of rituximab is still a major 
obstacle in the cure of PGIL in developing countries. In our study, 
24% of patients received rituximab. Hence, the estimated median 
survival in our study is low (23.4 months) as compared to Western 

Figure  1: Overall survival of the patients with primary gastrointestinal 
diffuse large B‑cell lymphoma
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literature. Localized disease and CR to first‑line chemotherapy 
were most important prognostic factors in our study.
Conclusions
Stomach was the most common site for PGIL. Localized 
disease and CR after first‑line chemotherapy were associated 
with better survival. A  higher cost of rituximab was the 
prohibitive factor for cure in these patients.
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