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Introduction: Primary gastrointestinal non-Hodgkin lymphoma (PGIL) is a rare hemato-

poietic malignancy with limited data to guide management.

Methods: We analyzed the clinical characteristics and survival of 219 newly diagnosed

PGIL patients.

Results: Our single-center data showed that the incidence rate of primary gastric

lymphoma (PGL) was higher than that of primary intestine lymphoma (PIL). Most

PGIL was B-cell originated and DLBCL was the most common pathological type both

in PGL and PIL group. Univariate and multivariate analysis showed that IPI score and

pathology were independent prognostic factors. The overall survival (OS) and progres-

sion-free survival (PFS) of patients with MYC rearrangement were much shorter com-

pared to patients without MYC rearrangement indicating that MYC translocation was

related to decreased survival. Neither OS nor PFS differed between patients who received

chemotherapy with or without surgery. However, patients who received surgery alone had

a poor prognosis.

Conclusion: Chemotherapy is the front-line treatment for PGIL while surgery was con-

ducted to relieve tumor-related complications or make diagnosis. MYC rearrangement

predicted poor prognosis of PGIL patients.
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Background
Primary gastrointestinal non-Hodgkin lymphoma (PGIL) is the most common type

of extranodal lymphomas, accounting for 30% to 40% of extranodal lymphomas.

It is reported that diffuse large B-cell lymphoma (DLBCL) is the most common

histological subtype. Treatments on PGIL are still controversial. The general con-

sensus is systemic chemotherapy combined with local-therapy options such as

radiotherapy or surgery if the local lesions are too large to affect organ function.

Surgical treatment is usually indicated for intestine lymphomas for intestinal

obstruction or intestinal perforation only. Helicobacter pylori (H.P.) eradication

therapy is the first-line treatment of gastric mucosa-associated lymphoid tissue

(MALT) lymphoma if the patient has H.P. infection. Therefore, the optimal treat-

ment strategy for PGIL is still not established. To learn more about the character-

istics of PGIL and find out the prognostic factors for PGIL, we perform

a retrospective clinical analysis of PGIL containing 219 PGIL cases from our single

center.
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Methods
Patients
This study was subject to approval by the Research Ethics

Committee of Tianjin Medical University Cancer Institute

and Hospital. All experiment protocols were approved by

Tianjin Medical University Cancer Institute and Hospital

and performed in accordance with relevant guidelines and

regulations. Informed consent was obtained from all parti-

cipants or, if participants were under 18, from a parent

and/or legal guardian. PGIL cases were collected from

Jan 2008 to Dec 2017. The diagnosis of PGIL was based

on the 2008 WHO classification. Data concerning demo-

graphic, clinical, endoscopic features, biological and his-

tological features, as well as treatments and clinical

outcomes were recorded. A total of 219 patients were

enrolled and observed until death. The follow-up data,

including endpoint of collection, reasons for ending, and

living status, were collected. The deadline for follow-up

was Sep 30 2019. According to WHO criteria, the

response evaluation was divided into complete response

(CR), partial response (PR), stable disease (SD) and pro-

gressive disease (PD).

Immunohistochemical Staining
Tumor tissues were fixed in 10% buffered formalin and

paraffin-embedded (FFPE), and then stained with hema-

toxylin and eosin (HE) or immunohistochemical (IHC)

stains. The primary antibodies were antibodies against

CD3 (Clone SP7), c-MYC (Clone Y69, Abcam), CD10

(Clone 56C6, Ventana, Tucson, AZ), BCL2 (Clone 124),

BCL6 (Clone PG-B6P), CD20 (Clone L26), Ki-67 (Clone

MIB-1), and MUM1 (Clone Mum1P, Dako, Glostrup,

Denmark). The cutoff values for positivity were defined

as ≥40% for BCL6 and MYC staining and ≥70% staining

for BCL2.

Realtime RT-PCR Analyses and FISH
Genomic DNA was extracted using a QIAamp DNA FFPE

Tissue Kit (Qiagen, Valencia, CA) and then amplified using

the primers for the MYC gene, which is forward: 5′-AT

CACAGCCCTCACTCAC-3′, reverse: 5′-ACAGATTCC

ACAAGGTGC-3′. The PCR products were Sanger-

sequenced using the forward and reverse primers.

FISHwas performed on 3-μm tissue microarray sections

using dual-color break-apart probes (c-MYC/8q24) (Abbott

Laboratories, Des Plaines, IL) according to the

manufacturer’s instructions using a HybriMax hybridiza-

tion system (no.1502080). The signals from 100 nonover-

lapping nuclei were analyzed. Positivity was determined as

a ≥15% threshold for split or fusion signal and a 30%

threshold for extra copy signal (defined as copy number

≥3 per cell).

Statistical Analysis
Statistical analysis was performed using SPSS. Overall

survival (OS) was calculated from the date of diagnosis

until the date of death from any cause or until the date of

final follow-up. Progression-free survival (PFS) was deter-

mined for responders from the time of diagnosis until

progression from any cause. The significance of the dif-

ference between survival curves was calculated by the

Log-rank test. Groupwise comparisons of the distributions

of variables were performed with the generalized

Wilcoxon test. The Cox proportional hazards regression

model was used in multivariate analysis to compare the

factors proven to be statistically significant or to demon-

strate a trend in the univariate analysis. A P-value<0.05

was considered significantly different.

Results
Clinical Characteristics
Of the 219 patients’ retrospective cohort, 126 patients were

males and 93 patients were females. The ratio of males to

females was 1.35:1. The average age was 56 years old, and

the median age was 57 years old. The highest incidence was

found in the 55–65 age group with 38.4% (84/219), followed

by 48 cases (21.9%) in the age group over 65 years old. The

lowest incidence was in the age group younger than 20 years

old, accounting for 1.4%. According to the International

Prognostic Index (IPI), 182 cases (83.1%) scored 0–2 and

37 cases (16.9%) scored 3–5. All patients were examined for

Helicobacter pylori infection (including pathological biopsy,

serum Helicobacter pylori antibody, 13C-urea breath test), of

which 23 (10%) were positive for Helicobacter pylori

(Table 1).

Of the 219 patients, 205 (93.6%) patients were

B-cell origin and 14 (6.4%) patients were T-cell origin.

Among them, 131 cases (59.8%) were diffuse large

B-cell lymphoma (DLBCL), 25 cases (11.4%) were

mucosa-associated lymphoid tissue (MALT) lymphoma,

followed by mantle cell lymphoma (MCL), follicular

cell lymphoma (FL), Burkitt lymphoma and other

B-cell lymphoma (Figure 1). Patients with T-cell
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lymphoma include peripheral T-cell lymphoma (PTCL),

enteropathy-associated T-cell lymphoma (EATL), extra-

nodal NK/T-cell lymphoma and other T-cell lymphoma

(Table 2).

Stomach was the site mostly to be involved (63.6%)

followed by small intestinal (14.6%) and large intestinal

(11%). Infringement of ileocecal and multiple involved

sites was still rare in clinics.

Table 1 Clinical Features of 219 Patients with PGI-NHL

Index Stomach Intestine Total χ2 Ρ value

Number Ratio% Number Ratio%

Sex Male 76 60.3 50 39.7 126 1.676 0.195

Female 64 68.8 29 31.2 93

Age <60 75 60.5 49 39.5 124 1.469 0.225

≧60 65 68.4 30 31.6 95

IPI 0–2 115 63.2 67 36.8 182 0.256 0.613

3–5 25 67.6 12 32.4 37

Pathology Bcell origin 135 65.9 70 34.1 205 5.162 0.023

Tcell origin 5 35.7 9 64.3 14

Hp test Positive 20 90.9 3 9.1 23 7.721 0.005

Negative 120 60.9 77 39.0 197

Lugano stage I–II 88 72.9 32 27.1 118 8.896 0.003

III–IV 54 53.5 47 46.5 101

Ann Arbor stage I–II 90 70.9 37 29.1 127 6.313 0.012

III–IV 50 54.3 42 45.7 92

Figure 1 Incidence rate of subtypes of lymphoma.
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Prognosis Factors of PGI-NHL Patients
The median follow-up time was 74 months (range: 32–117

months). The median PFS was 32 months (95% CI: 30.-

56–38.36, range: 1–108 months), and the median OS was

54 months (95% CI: 48.35–56.04, range: 1–117 months).

The 3-year PFS and OS estimates for all patients were

24.7% and 42.3%, respectively. The patients were divided

into gastric and intestinal groups according to the location

of the lesions. The age, sex, IPI score, pathology, clinical

stage (Ann Arbor/Lugano staging system) and HP infec-

tion of the two groups were compared. The results showed

that primary gastric patients were mainly B-cell non-

Hodgkin lymphoma with high HP infection rate, while

T-cell lymphoma was more common in the intestinal

group. In addition, Lugano staging system (P=0.003) is

more valuable for the prognosis of PGI-NHL patients

compared to Ann Arbor staging system (P=0.012).

There were no significant differences in PFS (P=0.621)

and OS (P=0.549) between gastric (OS 80.550 months, 95%

CI: 72.186–88.914; PFS 72.738 months, 95% CI: 64.570–

80.905) and intestinal (OS 72.742, 95% CI: 65.354–90.130;

PFS 64.069, 95% CI: 52.039–76.100) groups. However, the

OS for B-cell patients (80.916 months, 95% CI: 72.186–

88.914) was significantly longer compared with those of

T-cell patients (69.978 months, 95% CI: 33.093–106.862)

(P=0.009). The PFS (P=0.023) and OS (P=0.003) of patients

with high IPI score (OS 69.478 months, 95% CI: 47.666–

91.289; PFS 37.158 months, 95% CI: 25.716–48.599) were

shorter than those with low IPI score (OS 75.524 months,

95% CI: 69.145–81.904; PFS 68.157 months, 95% CI:

59.934–76.380), indicating that high IPI score and T-cell

origin were related with poor prognosis. Multivariate

analysis showed that stage I/II and stage III/IV according to

both Ann Arbor and Lugano staging system had no effect on

PFS and OS, as shown in Table 3.

B-cell-derived non-Hodgkin’s lymphoma can be

divided into two groups according to the malignant degree:

invasive lymphoma and inert lymphoma. DLBCL, MCL

and BL were categorized as invasive lymphoma, while

inert lymphoma included FL and MALT lymphoma.

Patients with inert B-cell non-Hodgkin’s lymphoma had

longer OS and better prognosis than patients with invasive

B-cell non-Hodgkin’s lymphoma (Figure 2). Among inva-

sive lymphomas, MCL had the worst prognosis (Figure 3)

while MALT lymphoma had the best prognosis in inert

lymphomas (Figure 4).

MYC Translocation Was Related with

Poor Prognosis for PGI-NHL
Sequential dual-color immunohistochemistry (IHC) assays

were performed with the target markers Myc, Bcl2 and Bcl6.

The cutoff values for the positivity of BCL6 and MYC were

≥40% and BCL2 ≥70%, respectively. For patients with

immunostaining positivity, realtime PCR and FISH were

conducted to test whether there were translocations. Results

showed that 66 patients had MYC translocation, 40 patients

had Bcl2 translocation and 48 patients had Bcl6 transloca-

tion. Dual translocations of MYC and BCL-2/Bcl-6 were

present in 18 patients. MYC translocation and concurrent

translocations of MYC and BCL-2/Bcl-6 were associated

with inferior OS and PFS both in univariate and multivariate

analyses. The OS in the MYC translocation group was sig-

nificantly shorter than that in the MYC non-translocation

group (Figure 5A). The median survival of the MYC

Table 2 Pathology of Different Sites of Lesion

Pathology Stomach (%) Small Intestine (%) Ileocecal Region (%) Large Intestine (%) Multiple Involvement (%)

B-cell lymphoma

MALT 20 (80.0) 1 (4.0) 0 (0.0) 2 (8.0) 2 (8.0)

MCL 1 (20.0) 0(0.0) 1 (20.0) 1 (20.0) 2 (40.0)

FL 3 (30.0) 6 (60.0) 0 (0.0) 1 (10.0) 0 (0.0)

DLBCL 83 (63.4) 19 (14.5) 10 (7.6) 13 (9.9) 6 (4.6)

BL 0 (0.0) 0 (0.0) 0 (0.0) 3 (75.0) 1 (25.0)

Other-B 26 (83.9) 4 (12.9) 1 (3.2) 0 (0.0) 0 (0.0)

T-cell lymphoma

PTCL 0 (0.0) 1 (33.3) 0 (0.0) 1 (33.3) 1 (33.3)

EATL 0 (0.0) 1 (50.0) 0 (0.0) 1 (50.0) 0 (0.0)

NK/T 1 (33.3) 0 (0.0) 0 (0.0) 2 (66.7) 0 (0.0)

Other-T 4 (80.0) 0 (0.0) 1 (20.0) 0 (0.0) 0 (0.0)
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translocation groupwas 37.6±1.6months, while that ofMYC

non-translocation group was 54±1.3 months (P < 0.05). The

PFS in the MYC translocation group was also significantly

shorter than that in the MYC non-translocation group

(Figure 5B, 28.6±1.8 months vs. 44.8±2.1 months, P < 0.05).

Treatment
Among 219 patients with PGI-NHL, 57 received surgery

alone and 32 received chemotherapy, 84 received surgery

combined with chemotherapy. Twenty-three patients with

HP positive received anti-HP therapy during the course of

treatment, of which 7 received anti-HP therapy alone,

5 received anti-HP combined with surgery, 6 received anti-

HP combined with chemotherapy and 5 received anti-HP

combined with radiotherapy (Table 4). We considered other

characteristics including age, sex, pathology types, etc.

when comparing the prognosis of patients with different

treatments. Results showed that simple surgical treatment

failed to control the progress of the disease with the PFS

was only 5.0±2.9 months, while surgery combined with

chemotherapy was 29.0±8.0 months. There was no signifi-

cant difference in prognosis between patients received sur-

gery combined with radiotherapy or chemotherapy.

Discussion
PGIL is the most common form of extranodal NHL. The

incidence of males was higher than that of female and the

ratio of male to female in our study was 1.35:1. The average

age of our cohorts was 56 years old and the median age was

57 years old which was consistent with other studies.1–3 The

highest incidence was found in people over 55 years of age

(60.3%), and the lowest incidence was in the age group

younger than 20 years old, accounting for 1.4%. Stomach

was the most frequently involved site (63.6%), followed by

small intestinal (14.6%) while other parts were rarely

involved.4–8 Among them, most PGIL were derived from

B-cell (93.6%). The most common pathological types were

DLBCL and MALT lymphoma.9–11 Furthermore, B-cell

lymphoma can be divided into invasive and inert lym-

phoma. DLBCL, MCL and BL were classified into invasive

Table 3 Multivariate Analysis of Factors Influencing Survival in Patients with Primary Gastrointestinal Non-Hodgkin’s Lymphoma

Index OS PFS

HR (95% CI) P value HR (95% CI) P value

MYC rearrangement 1.336 (0.518,3.448) 0.009 1.334 (0.426, 4.174) 0.021

Pathology 0.106 (0.019,0.577) 0.009 0.338 (0.038, 2.975) 0.328

Sex 0.840 (0.328,2.154) 0.717 0.579 (0.153, 2.198) 0.422

Age 0.846 (0.300,2.384) 0.751 0.629 (0.117, 3.396) 0.590

IPI score 0.118 (0.029,0.480) 0.003 0.092 (0.012, 0.721) 0.023

Ann Arbor stage 3.831 (0.587,25.013) 0.161 1.268 (0.073, 21.980) 0.870

Lugano stage 0.388 (0.076,1.980) 0.255 6.959 (0.371, 130.514) 0.195

Antibacterial 0.354 (0.038,3.274) 0.360 0.332 (0.021, 5.236) 0.434

Rituximab 0.920 (0.371,2.278) 0.856 0.273 (0.065, 1.142) 0.075

Thalidomide 0.802 (0.134,4.790) 0.808 1.230 (0.168, 9.008) 0.839

Figure 2 Prognosis of invasive and inert PGIL patients.
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lymphoma, while inert lymphoma included FL and MALT

lymphoma. The OS of patients with invasive lymphoma

was shorter than that of patients with inert lymphoma. The

prognosis of MCL was worst while MALT lymphoma had

the best prognosis.

Besides pathology, it was previously reported that sex,

age, IPI score and Ann Arbor staging system were related

to the prognosis of lymphomas.10,12,13 Besides, some stu-

dies reported that lesion location and sources of cells were

associated with OS. PGL group had a better OS than that

of PIL group. B-cell originated group had a better OS than

that of T-cell originated group. Stage I + II group had

a better OS than that of stage III + IV group. However,

the prognostic factors of PGIL were still unknown. After

univariate analysis, pathology, IPI score, MYC transloca-

tion and Lugano staging system were involved in the OS

and PFS. The results indicated that the OS of B-cell

originated lymphoma was longer than that of T-cell

Figure 3 Prognosis of different subtypes of invasive PGIL patients.

Figure 4 Prognosis of different subtypes of inert PGIL patients. The OS (A) and PFS (B) of patients with inert PGIL such as FL and MALT.

Figure 5 MYC translocation was related to poor prognosis. The OS (A) and PFS (B) of patients with MYC translocation were much shorter than that of patients without

MYC translocation.
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originated lymphoma (P=0.009). The PFS (P=0.023) and

OS (P=0.003) of patients with high IPI score were shorter

than that of patients with low IPI score. However, PGL

group had no significant differences in prognosis com-

pared to PIL group indicating that the location of the

disease was not related to prognosis. Multivariate analysis

showed that Lugano staging system was not related to

prognosis while IPI score, MYC translocation and pathol-

ogy were associated with OS and PFS. This is the first

time to report that MYC rearrangement is associated with

poor prognosis of PGIL patients.

The treatment of PGIL is complex and controversial.

Surgery was first used as a basic treatment and is now used

to treat complications such as intestinal perforation or

obstruction.14,15 Our results demonstrated that the survival

time of patients received only surgery was very short while

chemotherapy combined with or without radiotherapy can

achieve long-term remission in most patients. Besides,

there were no significant differences in prognosis between

patients received surgery combined with radiotherapy or

chemotherapy. Hence, chemotherapy is envisaged the opti-

mum treatment for PGIL.

R-CHOP (rituximab, cyclophosphamide, adriamycin,

vincristine and prednisone) and CHOP-like chemotherapy

are the most commonly used first-line treatment. Seventy-

three cases (33.3%) were treated with R-CHOP and

69 cases (31.5%) with CHOP. The results showed that

there was no significant difference in PFS and OS of

patients treated with or without Rituximab, Chidamide

and Thalidomide.

Abbreviations
PGIL, primary gastrointestinal non-Hodgkin lymphoma;

PGL, primary gastric lymphoma; PIL, primary intestine

lymphoma; OS, overall survival; DLBCL, diffuse large

B-cell lymphoma; MALT, mucosa-associated lymphoid

tissue; MCL, mantle cell lymphoma; FL, follicular cell

lymphoma; PTCL, peripheral T-cell lymphoma; EATL,

enteropathy-associated T-cell lymphoma.
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