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miR-150 is a negative independent prognostic biomarker for
primary gastrointestinal diffuse large B-cell ymphoma
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Abstract. A number of studies suggest an association between
miRNAs and diffuse large B-cell lymphoma (DLBCL).
The present study aimed to investigate the prognostic
value of microRNA (miR-150) in primary gastrointestinal
(PGI)-DLBCL, by assessing the association between miR-150
expression and clinicopathological characteristics in patients
with PGI-DLBCL. A total of 84 patients diagnosed with
PGI-DLBCL were recruited and both tumor and adjacent
non-tumor tissue samples were collected. miR-150 expression
was assessed via reverse transcription-quantitative (RT-q)PCR
analysis. The results demonstrated that miR-150 expression
was significantly lower in PGI-DLBCL tissues compared with
adjacent non-tumor tissues. Furthermore, receiver operating
characteristic (ROC) curve analysis indicated that the optimal
cut-off value of miR-150 for predicting survival was 8.965
with high sensitivity (79.8%) and specificity (77.1%). Patients
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were divided into two groups according to this cut-off value,
as follows: High (n=18) and low expression (n=66) groups.
Low miR-150 expression was significantly associated with
clinical stage, International Prognostic Index (IPI), Eastern
Cooperative Oncology Group status and use of rituximab.
RT-qPCR analysis demonstrated that miR-150 expression was
significantly lower in patients with high IPI scores compared
with patients with low IPI scores. Downregulated miR-150
expression was significantly associated with shorter overall
survival (OS) time and progression-free survival (PFS) time
in patients with PGI-DLBCL. Furthermore, miR-150 level and
IPI score were identified as two risk factors for OS and PFS.
The diagnostic value of miR-150 was evaluated via ROC curve
analysis, with an area under the curve value of 0.882. Taken
together, the results of the present study suggest that miR-150
is a potential diagnostic marker of PGI-DLBCL, and may also
serve as a useful prognostic factor for survival outcomes in
patients with PGI-DLBCL.

Introduction

Gastrointestinal (GI) lymphomas account for ~5-20% of all
cases of extranodal lymphomas (1). However, primary (P)GI
lymphoma is considered rare, accounting for only 1-4% of all
types of GI cancer (2). In the last decades, the incidence of
PGI has exhibited an increasing trend (3). PGI may present
throughout the gastrointestinal tract; most commonly in the
stomach, followed by the small intestine, ileocecal region and
rectum (4,5). Diffuse large B-cell lymphoma (DLBCL) is the
most common pathological subtype of GI lymphoma, followed
by mucosa-associated lymphoid tissue (MALT) lymphoma (5).
DLBCL is typically diagnosed at an advanced stage due to
non-specific symptoms, such as abdominal pain, loss of
appetite and unintentional weight loss (6). However, the patho-
logical and neoplastic molecular mechanisms underlying the
progression of PGI-DLBCL are yet to be elucidated. Increasing
evidence suggest that the aberrant expression of microRNAs
(miRNAs/miRs) may regulate cancer progression. Thus,
miRNAs may serve as promising diagnostic and prognostic
biomarkers for different types of cancer (7-9). Previous studies
have reported that miRNAs serve as tumor suppressor genes
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or oncogenes in the context of DLBCL (10-14). However, to the
best of our knowledge, the molecular mechanism underlying
the influence of miRNAs in the pathogenesis of PGI-DLBCL
is not yet fully understood.

miRNAs are a conserved class of long non-coding RNAs
(~19-24 nucleotides in length) and regulate posttranscriptional
gene repression via direct binding to the 3'-untranslated region
of downstream mRNAs (15,16). miRNAs play a key role in
several biological pathways, including cell proliferation, stress
resistance, cell apoptosis and fat metabolism (7,13). miR-150
influences the development of different types of solid tumors,
such as colorectal, lung, breast, pancreatic and esophageal
cancer (17-21). For example, downregulation of miR-150 in
patients with esophageal squamous-cell carcinoma is associ-
ated with poor prognosis (19). Conversely, high miR-150
expression has been reported to promote clonogenicity and
cell proliferation, while suppressing apoptosis in breast cancer
cells (22). Furthermore, high miR-150 expression in patients
with non-small cell lung cancer (NSCLC) is associated with
shorter overall survival (OS) time, suggesting the prognostic
relevance of upregulation of miR-150 in NSCLC tissues (23).
Increased miR-150 expression has also been reported in other
carcinomas, such as thyroid and prostate cancer (24,25).

Furthermore, miR-150 has been demonstrated to be
associated with hematopoietic specificity in malignant
lymphoma (26). Monticelli et al (27) studied miRNA expres-
sion profiles of hematopoietic lineage cells and reported low
miR-150 expression in progenitor B- and T-cells, but high
miR-150 expression in mature cells. Notably, downregula-
tion of miR-150 was demonstrated to be associated with poor
prognosis in chronic lymphocytic leukemia (28). In a related
clinical study, significantly repressed miR-150 expression
in Burkitt lymphoma tissues was indicated to inhibit the
proliferation of Raji cells, suggesting its potential role as a novel
therapeutic target (29). Conversely, Gebauer et al (30) found
that the increased expression of miR-150 was observed in malt
marginal zone lymphoma, which indicates that miR-150 may
represent a potential treatment for MALT lymphoma.

Despite the aforementioned contradictory results,
miR-150 expression level is associated with the progression
of lymphoma and influences survival outcomes. However, to
the best of our knowledge, the association between miR-150
and PGI-DLBCL has not yet been fully investigated. Thus, the
present study aimed to determine whether miR-150 expression
significantly influenced the pathogenesis and prognosis of
patients with PGI-DLBCL.

Materials and methods

Study participants. The present study was approved by the
Ethics Committee of Tianjin Medical University Cancer
Institute (Tianjin, China) and written informed consent was
obtained from all patients prior to the study start. A total of
84 PGI-DLBCL tissues and paired adjacent non-tumor tissues
were collected from 44 men and 40 women (mean age, 54 years;
age range, 35-70 years) who underwent radical surgery at the
Tianjin Medical University Cancer Institute and Hospital,
between January 2011 to December 2015. Tissue samples
were stored at -80°C prior to subsequent experimentation. All
patients were randomly selected, with a balanced distribution
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of age and sex, no selection bias and no external validation.
Diagnosis of PGI-DLBCL was confirmed by pathologists
(Department of Pathology, Tianjin Medical University Cancer
Institute and Hospital) and based on morphological, immu-
nophenotypic and molecular tests, according to the World
Health Organization (WHO) classification criteria (31). The
inclusion criteria were as follows: Patients were diagnosed
with PGI-DLBCL according to the WHO classification
criteria, patients did not receive radiotherapy or chemotherapy
prior to surgery, no previous tumors or associated tumors were
reported and complete clinical data and long-term follow-up
data were available. All patients were staged according to the
Lugano staging system for gastrointestinal non-Hodgkin's
lymphoma (32).

RNA and c¢DNA preparation and Reverse transcription
(RT)-PCR. Total RNA was extracted from 10-pgm-thick
formalin-fixed paraffin-embedded PGI-DLBCL tissues and
adjacent non-tumor tissue sections using TRIzol® reagent
(Invitrogen, Thermo Fisher Scientific, Inc.), according to the
manufacturer's instructions. The concentrations and purity of
total RNA were measured using NanoDrop 2000 (NanoDrop
Technologies; Thermo Fisher Scientific, Inc.) and total RNA
was reverse transcribed into cDNA using the cDNA synthesis
kit (Takara Bio, Inc.), according to the manufacturer's protocol,
and subsequently stored at -20°C. Subsequently, qPCR was
performed using the CM9600 Sequence Detection System
(Bio-Rad Laboratories, Inc.). According to the manufacturer's
instructions, DNA was amplified with 10 pl of kit-supplied
QuantiTect SYBR Green RT-PCR Master mix, 0.4 ul of each
primer (10 yM), 2 ul of cDNA (50 ng RNA), and 7.2 pul of
double distilled H,O (all Applied Biosystems; Thermo Fisher
Scientific, Inc.). The following primer sequences were used
for qPCR: miR-150 forward, 5'-TCTCCCAACCCTTGT
ACCAGTG-3' and reverse, 5-TCTCCCAACCCTTGTACC
AGTG-3'; and U6 forward, 5'-GCGCGTCGTGAAGCG
TTC-3" and reverse, 5'-GTGCAGGGTCCGAGGT-3'". The
following thermocycling conditions were used for qPCR:
initial denaturation at 95°C for 10 min, followed by 40 cycles
of denaturation at 95°C for 15 sec and annealing at 60°C for
1 min. Relative miRNA levels were quantified using the 244
method and normalized to U6 snRNA (RNUG6B; Invitrogen;
Thermo Fisher Scientific, Inc.). All experiments were
performed in triplicate.

Immunohistochemical staining and scoring. Expression of
B-cell lymphoma 6 (BCL-6), CD10 and multiple myeloma
antigen 1 (MUM1) was determined via immunohistochemical
staining. The slices were stored at room temperature for
60 min, then soaked twice in xylene for 10 min and rehydrated
in decreasing concentrations of ethanol for 5 min at a time
(100, 95, 85, 75 and 50%), prior to incubation in pure water
for 5 min. Following deparaffinization and rehydration, the
sections were incubated with 3% H,0, for 5-10 min at room
temperature to inhibit endogenous peroxidase activity, and
subsequently washed with PBS 3 times. The slices were
immersed in 0.01 mol citrate buffer, heated to boiling in a
medical microwave oven and baked for 8 min. When the buffer
temperature dropped to room temperature, the slices were
soaked in PBS twice for 5 min. Subsequently, 10% normal
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Figure 1. Representative histological and immunohistochemical images of patients with primary gastrointestinal diffuse large B-cell lymphoma, in the GCB
and non-GCB subgroups (magnification, x400). Immunostaining for (A) CD10, (B) BCL-6 and (C) MUM-1 in the GCB group. Immunostaining for (D) CDI10,
(E) BCL-6 and (F) MUM-1 in the non-GCB group. GCB, germinal center B-cell like; BCL-6, B-cell lymphoma 6; MUM-1, multiple myeloma antigen 1.

goat serum (Cell Signaling Technology, Inc.) was used to block
the samples at room temperature for 60 min. Tissue sections
were incubated with primary antibodies (all 1:100) directed
against BCL-6 (cat. no. ZM-0011; OriGene Technologies,
Inc.), CD10 (cat. no. ZM0283; OriGene Technologies, Inc.)
and MUMI (cat. no. ZA-0583; OriGene Technologies, Inc.)
overnight at 4°C. Subsequently incubated with secondary anti-
bodies (cat. no. 31926; Cell Signaling Technology, Inc.) and
incubated at room temperature for 30 min. The slides were
stained with 3,3'-diaminobenzidine at room temperature for
15 min. The specimens were visualized under a light micro-
scope (magnification, x40).

A semi-quantitative scoring system was used to assess the
percentage of positive tumor cells and the staining intensity.
The experimental group and the control group were photo-
graphed, and the relevant results were obtained by using
Image Pro Plus image analysis software (version 7.0, Meyer
Instruments, Inc.). Staining intensity was scored as follows:
0, no staining; 1+, weak staining; 2+, moderate staining; and
3+, strong staining (Fig. 1).

Treatment and response assessment. According to the National
Comprehensive Cancer Network treatment guidelines (33),
all patients were treated with CHOP [cyclophosphamide
(750 mg/m?, day 1), doxorubicin (50 mg/m?, day 1), vincristine
(1.4 mg/m?, day 1) and prednisone (100 mg, days 1-5)] or
CHOP-like regimen with rituximab (375 mg/m? at day 1)
(R-CHOP). Patients were treated for 6-8 cycles (each
cycle, 21 days). The treatment response at the end of every
two cycles was assessed based on results from computed
tomography, magnetic resonance imaging, color ultrasound
or BF-fluorodeoxyglucose positron emission tomography,
according to the International Working Group response
criteria as either: Complete response, partial response, stable
disease and progressive disease (34).

Statistical analysis. Statistical analysis was performed
using SPSS (version 20.0; IBM Corp.) and GraphPad Prism
(version 7.0; GraphPad Software, Inc.) software. Data were
presented as the mean =+ standard deviation. The association
between miR-150 expression and clinicopathological char-
acteristics was assessed using Pearson's %* test. The paired
Student's t-test was used to compare the miR-150 expression
between tumor and adjacent non-tumor tissue samples, while
unpaired Students' t-test was used to assess miR-150 expression
in the International Prognostic Index (IPI) subgroups. Survival
curves were generated using the Kaplan-Meier method and
compared using the log-rank test. OS time was measured
from the date of diagnosis to the date of mortality or the last
follow-up. Progression-free survival (PFS) time was measured
from the date of diagnosis to the date of disease progress,
recurrence, mortality or last follow-up. In the multivariate and
univariate analyses, the prognostic value of miR-150 in patients
with PGI-DLBCL was evaluated using Cox regression. Receiver
operating characteristic (ROC) curve analysis was performed
and the area under the curve (AUC) was measured to assess
miR-150 specificity and sensitivity. P<0.05 was considered to
indicate a statistically significant difference.

Results

miR-150 expression and clinicopathological characteristics
in PGI-DLBCL. Data on the association between miR-150
expression and clinicopathological characteristics in patients
with PGI-DLBCL are presented in Table I. Of the 84 assessed
patients, 63 (75.00%) exhibited stomach involvement,
47 (55.95%) had advanced disease (clinical stages ITE-IV) and
65 (77.38%) presented with a good performance status (0-1).
All tissue samples were stained with CD10, BCL6 and
MUMI, which classified 31 patients (36.90%) into the
germinal center B-cell like (GCB) subgroup and 53 patients
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Table 1. Association between miR-150 expression and
clinicopathological characteristics in patients with primary
gastrointestinal diffuse large B-cell lymphoma (n=84).

miR-150
expression level
Patients, Low, High,
Characteristic n=84 n=66 n=18 P-value
Sex 0.761
Male 44 34 10
Female 40 32 8
Age, years 0.969
<60 33 26
>60 51 40 11
Tumor origin 0.759
Stomach 63 50 13
Intestinal 21 16 5
Pathological type 0.844
GCB 31 24 7
Non-GCB 53 42 11
Lugano staging status 0.029*
I-1I 37 25 12
IIE-IV 47 41 6
IPI score 0.025°
0-2 41 28 13
3-5 43 38 5
ECOG score 0.002?
0-1 65 56 9
2-4 19 10 9
B symptoms 0.274
Negative 24 17
Positive 60 49 11
LDH level 0.064
Normal 53 45 8
Elevated 31 21 10
Treatment 0.047*
CHOP 30 20 10
R-CHOP 54 46 8
Lymph node metastasis 0.309
Negative 52 39 13
Positive 32 27 5
Bone marrow metastasis 0.759
Negative 63 49 14
Positive 21 17 4

P<0.05. miR, microRNA; GCB, germinal center B-cell like; IPI,
International Prognostic Index; ECOG, Eastern Cooperative Oncology
Group; LDH, lactate dehydrogenase; CHOP, cyclophosphamide, doxo-
rubicin, vincristine and prednisoneor; R-CHOP, CHOP-like regimen
with rituximab; B symptoms, systemic symptoms such as: i) Fever of
unknown origin exceeding 38°C for 3 consecutive days; ii) unexplained
weight loss of >10% within 6 months; iii) night sweats.

(63.10%) into the non-GCB subgroup. Elevated lactate dehy-
drogenase (LDH) expression was observed in 31 patients
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Figure 2. miR-150 expression in PGI-DLBCL tissues and adjacent non-tumor
tissues. Reverse transcription-quantitative PCR analysis demonstrated that
miR-150 expression was significantly lower in PGI-DLBCL tissues compared
with adjacent non-tumor tissues. All results were normalized to the internal
reference gene U6. “"P<0.001. miR, microRNA; PGI-DLBCL, primary
gastrointestinal diffuse large B-cell lymphoma.

g 151
-
%12- ok ok
™ L ]
2] o 2% o
5 O d
@ 0020 %00
S 64 %0
a
=
o
S ¥
k-
€ 0 .

\Q\

Figure 3. miR-150 expression in the IPI subgroups. Reverse transcrip-
tion-quantitative PCR analysis demonstrated that miR-150 expression was
significantly lower in the high-IPI subgroup compared with the low-IPI
subgroup. All results were normalized to the internal reference gene U6.
““P<0.001. miR, microRNA; IPI, International Prognostic Index.

(36.90%), while B symptoms (Systemic symptoms such as:
i) Fever of unknown origin exceeding 38°C for 3 consecutive
days; ii) unexplained weight loss of >10% within 6 months;
iii) night sweats) were identified in 60 patients (71.43%) and
low IPI scores (0-2) were observed in 41 patients (48.81%). A
total of 54 patients (64.29%) were treated with the R-CHOP
regimen. In all, lymph node and bone marrow metastasis were
observed in 32 (38.10%) and 21 (25.00%) patients, respectively.
According to receiver operating characteristic (ROC) curve
analysis, the most notable cut-off point for miR-150 was 8.965,
with 79.8% sensitivity and 77.1%, specificity, respectively.
Patients were divided into two subgroups according to this
cut-off value, as follows: Low miR-150 group (<8.965; n=66)
and high miR-150 group (>8.965; n=18). Low miR-150 expres-
sion was significantly associated with clinical stage (P=0.029),
IPI score (P=0.025), ECOG score (P=0.002) and treatment
regime (P=0.049). However, no significant association was
observed between low miR-150 expression and sex, age, tumor
origin, pathological type, LDH level, B symptoms, lymph node
metastasis and bone marrow metastasis.
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Table II. Univariate analysis of the prognostic characteristics for primary gastrointestinal diffuse large B-cell lymphoma.
Characteristic OS, HR (95% CI) P-value PFS, HR (95% CI) P-value
miR-150 expression (Low vs. high) 1.761 (1.101-2.814) 0.018* 1.873 (1.170-2.998) 0.009*
Treatment (CHOP vs. R-CHOP) 1.972 (1.251-3.108) 0.003* 2.704 (1.314-3.274) 0.002*
IPI score (0-2 vs. 3-5) 1.984 (1.236-3.185) 0.005* 2.054 (1.279-3.300) 0.003*
ECOG (0-1 vs. 2-4) 1.298 (0.822-2.049) 0.263 1.358 (0.860-2.143) 0.189
Lugano staging status (I-II vs. IIE-IV) 1.165 (0.737-1.842) 0.513 1.230 (0.778-1.944) 0.376

*P<0.05. OS, overall survival; PFS, progression-free survival; HR, hazard ratio; CI, confidence interval; miR, microRNA; IPI, International
Prognostic Index; ECOG, Eastern Cooperative Oncology Group; CHOP, cyclophosphamide, doxorubicin, vincristine and prednisoneor;

R-CHOP, CHOP-like regimen with rituximab.

Table III. Multivariate analysis of the independent prognostic characteristics for primary gastrointestinal diffuse large B-cell

lymphoma.

Characteristic OS, HR (95% CI) P-value PFS, HR (95% CI) P-value
miR-150 expression (Low vs. high) 2.043 (1.147-3.638) 0.015* 2.074 (1.154-3.730) 0.015*
IPI score (0-2 vs. 3-5) 2.030 (1.262-3.264) 0.004* 2.082 (1.295-3.346) 0.002*
Treatment (CHOP vs. R-CHOP) 1.305 (0.552-3.085) 0.544 1.499 (0.633-3.549) 0.357

*P<0.05. OS, overall survival; PFS, progression-free survival; HR, hazard ratio; CI, confidence interval; miR, microRNA; IPI, International
Prognostic Index; CHOP, cyclophosphamide, doxorubicin, vincristine and prednisoneor; R-CHOP, CHOP-like regimen with rituximab.
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Figure 4. Kaplan-Meier analysis of overall survival time and progression-free survival time according to miR-150 expression. Downregulation of miR-150
expression was associated with a poorer (A) overall survival time and (B) progression-free survival time of patients with primary gastrointestinal diffuse large

B-cell lymphoma. P<0.001. miR, microRNA.

miR-150 expression is significantly lower in PGI-DLBCL
tissues compared with non-tumor tissues. The mean
miR-150 expression in tumor tissues was 6.11 and the
median was 5.74 (minimum, 0.29; maximum, 10.52), while
the average miR-150 expression in adjacent non-tumor
tissues was 12.00 and the median was 11.45 (minimum, 2.23;
maximum, 20.56). RT-qPCR analysis demonstrated signifi-
cantly lower miR-150 expression in PGI-DLBCL tissues
compared with adjacent non-tumor tissues (P<0.001; Fig. 2).
Subgroup analysis was subsequently performed after patients
with PGI-DLBCL were divided into two groups: Low IPI
score (0-2) and high IPI score (3-5). miR-150 expression
was significantly elevated in patients with low-IPI scores
compared with patients in the high-IPI group (P<0.001;
Fig. 3).

Low miR-150 expression is associated with shorter OS and
PFS time. Survival analysis of all 84 patients with PGI-DLBCL
was performed using the Kaplan-Meier method, in order to
determine the prognostic value of miR-150 in PGI-DLBCL.
OS and PFS time were significantly shorter in patients with
low miR-150 expression compared with patients with high
miR-150 expression (both P<0.001; Fig. 4). Univariate analysis
demonstrated that the prognosis of PGI-DLBCL was signifi-
cantly associated with miR-150 level, treatment and IPI score
(Table II). Multivariate analysis indicated that miR-150 level
and IPI score were two prognostic indicators of OS and PFS
time in patients with PGI-DLBCL (miR-150 OS, P=0.015 and
PES, P=0.015; IPI OS, P=0.004 and PFS, P=0.002; Table III).
Taken together, these results suggest that miR-150 may be
used as a prognostic marker in patients with PGI-DLBCL.
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Figure 5. Receiver operating characteristic curve analysis was performed
to distinguish the diagnostic value of miR-150 between tumor and adjacent
non-tumor tissue samples. miR-150 demonstrated high sensitivity (79.8%)
and specificity (77.1%) in the diagnosis of primary gastrointestinal diffuse
large B-cell lymphoma, with an optimal cut-off value of 8.965. miR,
microRNA.

miR-150 has a potential diagnostic value for PGI-DLBCL.
The ROC curve was generated by dividing all tumor and
non-tumor tissue samples into one class, in order to determine
whether miR-150 may be used as a biomarker to distinguish
PGI-DLBCL from adjacent non-tumor tissues. The AUC was
0.882 (P=0.026; Fig. 5), suggesting that miR-150 has a poten-
tial diagnostic value for patients with PGI-DLBCL.

Discussion

PGI lymphoma originates in the stomach, with or without
peri-gastric or abdominal lymph node invasion (35). DLBCL
is the most frequently diagnosed histopathological subtype of
PGI lymphoma; however, PGL-DLBCL accounts for ~2% of
all lymphomas (36). Thus, studies specifically focused on
PGI-DLBCL are limited. Although the pathogenesis of
PGI-DLBCL remains unclear, its increased incidence may
be associated with genetic and epigenetic molecular mecha-
nisms (37,38). Previous studies have demonstrated that the
imbalance of miRNA expression seems to be a common
feature in several types of cancer. Emerging evidence suggests
that these miRNAs act as promising biomarkers and thera-
peutic targets (39), and thus may be used as a tool to develop
novel anticancer cell strategies.

A previous study have implicated aberrant miR-150
expression in tumorigenesis. Additionally, miR-150 may have
a potential therapeutic role against cancer by regulating the
expression of oncogenes and/or tumor suppressor genes (40).
A number of studies have demonstrated dynamic changes in
miR-150 expression in several solid tumors, and also during
the development of hematological malignancies. For example,
Zhang et al (41) reported that miR-150 regulates NSCLC
progression by inducing the proliferation and migration of
NSCLC cells. Furthermore, malignant hematopoiesis and
leukemia development are associated with aberrant miR-150
expression (42,43). Elevated miR-150 expression was demon-
strated to be associated with decreased postoperative survival
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of patients with gastric cancer (44). However, to the best of our
knowledge, little is known about the expression pattern and clin-
ical significance of miR-150 in PGI-DLBCL. Thus, the present
study aimed to investigate miR-150 expression in patients with
PGI-DLBCL. Taken together, the current results demonstrated
that miR-150 may influence the pathogenesis of PGI-DLBCL
and act as a key independent prognostic factor for this disease.

The results of the present study indicated that miR-150
expression was significantly lower in PGI-DLBCL tissues
compared with adjacent non-tumor tissues. Furthermore,
miR-150 expression was also decreased in the high-IPI
subgroup compared with the low-IPI subgroup. Statistical
analysis demonstrated that low miR-150 expression was
significantly associated with stage (IIE-IV), IPI score (3-5),
ECOG status (2-4) and treatment (R-CHOP). ROC curve
analysis indicated that the optimal cut-off concentration of
miR-150 was 8.965, with an AUC value of 0.882, and high
sensitivity (79.8%) and specificity (77.1%). The present results
suggest that miR-150 expression level may help distinguish
between patients with PGI-DLBCL and healthy individuals.
The OS and PFS time were significantly shorter in patients
with low miR-150 expression compared with those with high
miR-150 expression. Furthermore, miR-150 was demonstrated
to be an independent prognostic factor during both univariate
and multivariate analyses.

The IPI score is the most commonly used prognostic
evaluation tool in DLBCL, and the prognosis of patients with
a high IPI score is generally poor, while that of patients with
a low IPI score is relatively favorable (33,45). In the present
study, statistical analysis demonstrated significant differences
between the miR-150 and IPI subgroups, suggesting that both
may be used as a powerful index to determine the prognosis of
patients. Furthermore, a previous study reported that the prog-
nosis of patients with DLBCL, with GCB expression profiles
is more favorable compared with patients with non-GCB (46).
However, the present study failed to demonstrate a significant
difference between miR-150 expression level and pathological
subtype. Regarding treatment, a significant association was
observed between miR-150 expression and the R-CHOP
treatment regime, which is consistent with a previous finding
that the CHOP regimen with rituximab (CD20 antibody)
significantly improves the prognosis of patients (47).

A number of limitations exist within the present study.
First, inadequate samples containing other extranodal
lymphomas were obtained from patients, limiting assessment
to only PGI-DLBCL specimens. This made it difficult to
determine the effect of miR-150 expression in other extranodal
lymphomas. Secondly, although the present study demon-
strated the ability of miR-150 to predict the prognosis of
patients with PGI-DLBCL, due to population size limitations,
it failed to independently verify the sample settings and the
existence of the same expression results in different samples.
Future studies should aim to increase the population size and
include patients with other extranodal lymphomas, in order to
overcome these shortcomings and verify the current results.

Taken together, the results of the present study indicate
that that miR-150 serves a vital role in the pathogenesis and
progression of PGI-DLBCL, whereby low miR-150 expres-
sion is associated with poor predicted clinical outcomes.
Furthermore, miR-150 expression was investigated in
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PGI-DLBCL tissues, which consolidated its role as a valuable
diagnostic and prognostic biomarker, and potential therapeutic
target in patients with PGI-DLBCL.
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