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Abstract: This study aimed to explore the clinical value of miR-92b in advanced oral squamous cell carcinoma (OSCC) and to observe the relationship between

miR-92b and TPF induced chemotherapy and prognosis. Totally 114 patients with advanced OSCC admitted to our hospital were selected as the study subjects,
all of whom received docetaxel, cisplatin and 5-fluorouracil (TPF) induction chemotherapy. In addition, another 80 healthy subjects who underwent physical exa-
mination in our hospital from the same period were enrolled. The serum expression of miR-92b was detected by qRT-PCR. Serum miR-92b was up-regulated in
patients with advanced OSCC, and its expression was associated with higher TNM staging and lymph node metastasis. The receiver operating characteristic (ROC)
curve revealed that the area under the curve (AUC) of serum miR-92b for the diagnosis of advanced OSCC was 0.931. After treatment, the miR-92b expression was
significantly reduced, and the ROC curve showed an AUC value of 0.889 for predicting treatment sensitivity of serum miR-92b. What’s more, Logistic indicated
that TNM staging, lymph node metastasis and serum miR-92b expression were independent risk factors affecting the treatment efficacy. Survival analysis demons-
trated that OSCC patients with high miR-92b expression had poorer OS and DFS compared to patients with low miR-92b expression. Multivariate Cox regression
exhibited that TNM staging, lymph node metastasis, and serum miR-92b expression were self-regulating risk factors for overall survival (OS) and disease-free
survival (DFS) in patients with advanced OSCC. MiR-92b is up-regulated in patients with advanced OSCC, which can be used as a marker for induction chemo-
therapy and prognosis evaluation of advanced OSCC.
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/
Introduction rapy has a positive response, but some patients still pre-
sent chemical resistance and relapse, which leads to a
Oral squamous cell carcinoma (OSCC) is one of the serious threat to the survival rate and quality of life of
subtypes of head and neck squamous cell carcinoma and the patients (8). Therefore, the evaluation of chemothe-
the sixth most common malignancy (1). It has a large rapy effect and survival rate in patients with advanced
invasion range and is characterized by local anatomical OSCC will help to optimize treatment strategies.
structure invasion, which is prone to regional lymphatic MicroRNA (miRNA) is a highly conserved non-co-
metastasis (2). Despite the advances in surgical tech- ding small molecule RNA composed of 20-24nt, which
niques and other anti-cancer methods in the past few plays an important regulatory role in tumor prolifera-
decades, the prognosis of OSCC patients remains poor, tion, apoptosis and differentiation (9). The expression
with a high local recurrence rate and a 5-year survival of miRNA in the blood is a biomarker closely related
of 50% (3). The low cure rate and high mortality of this to the diagnosis, treatment and prognosis of malignant
disease pose a global public health problem, bringing tumors (10, 11). Several studies have shown that the
a huge economic burden to individuals and the social miR-17 and miR-92 families exert an essential effect on
economy (4). cisplatin resistance and can predict the clinical response
With good efficacy, surgical resection is the prefer- of non-small cell lung cancer to platinum-based chemo-
red management for patients with early OSCC (5). As therapy (12). MiR-92b is one of the mature miRNAs of
to advanced OSCC patients, the mainstream treatment miR-17-92 cluster and paralogs, which is not only high-
is comprehensive therapy, and the effects of remission ly expressed in many malignant tumors but also partici-
induction, surgical treatment as well as postoperative pates in biological functions such as tumor proliferation,
radiotherapy have been widely acknowledged, among apoptosis and differentiation (13, 14). Previous studies
which preoperative induction chemotherapy is a re- have displayed that miR-92b is up-regulated in OSCC
search hotspot (6). Docetaxel, cisplatin and 5-fluorou- tissues and can promote tumor growth in vivo or in vitro
racil (TPF) induction chemotherapy are considered to (15). Therefore, miR-92b may play an important part
able to improve the survival rate of a variety of mali- in the occurrence and development of OSCC. However,
gnant tumors, and are also common chemotherapy for the role of miR-92b in the evaluation of TPF induction
advanced OSCC (7). In the beginning, TPF chemothe- chemotherapy and prognosis evaluation in patients with
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advanced OSCC remains a subject of investigation.

In this study, the serum expression of miR-92b in
patients with advanced OSCC was detected, so as to ex-
plore the role of miR-92b in the treatment and prognosis
of patients.

Materials and Methods

General information

From March 2012 to January 2014, 114 patients with
advanced OSCC were enrolled, including 84 males and
30 females, aged 30-85 years. Inclusion criteria: Patients
confirmed as OSCC by pathological histology (16), who
had complete clinical data with an ECOG score of 0-2
points, and those without previous surgery or chemo-
radiotherapy. Exclusion criteria: Patients complicated
with other malignant tumors, pulmonary metastasis, au-
toimmune diseases, endocrine systemic diseases, severe
cardiovascular and cerebrovascular diseases, treatment
contraindications, who were unable to cooperate with
the treatment for mental disorders, or those withdrew
from the experiment or lost to follow-up. In addition,
80 healthy subjects in the same period were selected,
including 46 males and 34 females, aged 35+76 years.
The study was approved by the Medical Ethics Com-
mittee of our hospital and conducted in accordance with
the Helsinki Declaration. Written informed consent was
obtained from every study subject.

Treatment method

Induction chemotherapy (17): d,: intravenous in-
fusion of docetaxel (Qilu Pharmaceutical Co., Ltd.,
China, H20041129) at 75mg/m?*; d : intravenous infu-
sion of Cisplatin (Qilu Pharmaceutical Co., Ltd., China,
H20023461) at 75mg/m*; d, : intravenous infusion of
5-fluorouracil (Shanghai Xudong Haipu Pharmaceutical
Co., Ltd., China, H31020593) at 750mg/m?. The admi-
nistration was conducted once every 3 weeks for a total
of 2 cycles. Surgery was performed at least 2 weeks af-
ter the induction was completed. Follow-up treatment:
radical surgery was performed on the primary lesion,
followed by appropriate reconstruction, and then the
total neck dissection was carried out. Postoperative
radiotherapy: Radiotherapy was started 5 weeks after
surgery, and standard conformal or intensity-modulated
radiotherapy was given at a dose of 1.8 or 2GY/d for 5
days per week for a total of 6 weeks, with a total dose
of 54-60Gy.

Efficacy evaluation

The efficacy was assessed according to the Res-
ponse Evaluation Criteria in Solid Tumors (RECIST
1.1) of the World Health Organization (WHO) (18). The
efficacy evaluation and the corresponding symptoms
were as follows: Complete response (CR): complete
disappearance of the lesion. Partial response (PR): 30%
reduction in volume after induction chemotherapy. Pro-
gressive disease (PD): baseline lesion length increased
by at least 20% or new lesions were generated. Stable
disease (SD): the length and diameter of the baseline
lesions were reduced to less than PR or increased to less
than PD. Toxicity was evaluated according to CTCAE
version 3.0. Based on the therapeutic effect, we defined
CR/PR as treatment sensitivity and SD/PD as treatment

insensitivity.

Follow-up

Patients were followed every 3 months for the first
2 years and every 6 months for the ensuing 3-5 years.
The overall survival (OS) was defined as the time from
random date to death (19). While disease-free survival
(DFS) was defined as calculated from the randomized
date to the date of recurrence or death from any cause
(20).

Detection Methods

An amount of 4mL peripheral venous blood samples
were taken from the subjects and placed in a centrifuge
tube. Then the samples were centrifuged at 1500xg for
10min at 4°C, and the collected serum was stored for
later use. Total RNA was extracted from serum using
a Tempus Blood RNA Tube (Applied Biosystems, CA,
USA, 4342792), and the concentration of RNA was
measured by a Nanodrop ND-1000 spectrophotometer
(Nanodrop, Wilmington, DE, USA). cDNA production
and miR quantification were conducted by TagMan
MicroRNA (Applied Biosystems, CA, USA, A25576).
Data analysis was performed on an ABI 7300 real-time
PCR system (Applied Biosystems, CA, USA). qPCR
amplification conditions: 94 °C for Smin, 94°C 30s, 55
°C for 30s, 72 °C for 30s, totaling 40 cycles. The ave-
rage expression level of miR-92b was normalized by U6
using <, in triplicate for each sample.

Statistical methods

Statistical analysis of the data was performed by
IBM SPSS 20.0 statistical software (International Busi-
ness Machines Corporation, Armonk, NY, USA). Nor-
mal distribution test was applicable for all the data,
those following to normal distribution were expressed
as mean + standard deviation (Meas+SD). The measure-
ment data in line with the normal distribution was ana-
lyzed by t-test of independent samples, and the paired t-
test was applied for comparison between groups before
and after treatment. In addition, the receiver operating
characteristic (ROC) analysis was adopted to calculate
the area under the curve (AUC), and the optimal cutoff
value was obtained by the Youden index to calculate the
sensitivity and specificity. Risk factors of chemotherapy
in patients were determined by Logistic univariate and
multivariate regression. Survival curves were evalua-
ted by Kaplan-Meier and analyzed by the log-rank test.
The Cox proportional hazard model for survival-related
factors was applied to calculate HR and identify factors
that influence survival.

Results

MiR-92b was up-regulated in patients with advanced
OSCC

To detect the miR-92b expression in patients with
advanced OSCC, we used qRT-PCR to detect the serum
miR-92b in OSCC patients and healthy subjects. The
results showed that, compared with healthy subjects,
the expression level of miR-92b in OSCC patients was
significantly up-regulated. Further analysis of the clini-
copathological features of miR-92b and OSCC patients
revealed that the up-regulation of miR-92b expression
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Table 1. Relationship between miR-92b and clinicopathological features of OSCC patients.

Clinicopathologic features n miR-92b t P

Gender 0.842 0.402

Male 84 1.59+0.29

Female 30 1.54+0.26

Age (years) 1.550 0.124

<60 52 1.53+0.25

>60 62 1.61+0.31

Smoking 1.253 0.213

Non-smoker 49 1.53+0.23

Smoker 65 1.60+0.32

Drinking 0.707 0.481

Non-drinker 37 1.55+0.28

Drinker 77 1.59+0.29

Tumor site 0.107 0.915

Tongue 38 1.58+0.28

Other sites 76 1.57+0.28

TNM staging 2.740 0.007

I 41 1.48+0.23

v 73 1.63+0.30

Histologic differentiation 1.058 0.292

Good/moderate 58 1.55+0.25

Poor 56 1.60+0.31

Lymph node metastasis 2.378 0.019

No 31 1.47+0.22

Yes 83 1.61+0.30
£ g e ’ Zme,
= 7 miR-92b f = f 3 = -
:: us | — Hdentity% g‘*‘d‘ ‘,Nf j”' & e St

© & 0 % o : . .
& 100% - Specificity% Figure 2. Expression of serum miR-92b before and after treatment

Figure 1. Serum miR-92b expression level in patients with ad-
vanced OSCC. A. Compared with the healthy subjects, miR-92b
was significantly up-regulated in OSCC patients. B.ROC curve of
serum miR-92b for OSCC diagnosis. Note: *** indicates P<0.001.

level predicted a higher TNM staging and was related
with lymph node metastasis. The ROC curve analysis
indicated that the AUC of serum miR-92b for diagnosis
of advanced OSCC was 0.931, the optimal cut-off was
1.18, the sensitivity was 96.86%, and the specificity was
78.00% (Figure 1, Table 1).

MiR-92b was down-regulated after treatment in
OSCC patients

After treatment, there were 35 cases of CR, 57 cases
of PR, 17 cases of SD, and 5 cases of PD among all
the 114 patients with advanced OSCC. The main ad-
verse reactions during treatment were nausea, vomiting,
hair loss, leukopenia and other mild adverse reactions.
Remission was observed after active symptomatic treat-
ment. To observe the relationship between miR-92b
and the therapeutic efficacy of OSCC patients, qRT-
PCR was applied to distinguish the expression level
of miR-92b in the serum of OSCC patients before and
after treatment. The data showed that the expression of

in OSCC patients and its predictive value for treatment efficacy.
Expression of miR-92b in OSCC patients before and after treat-
ment. A. Expression of miR-92b in the serum of OSCC patients
with and without treatment sensitivity. B. ROC curve of serum
miR-92b in predicting the therapeutic sensitivity of OSCC pa-
tients. Note: ** indicates P<0.01, and *** indicates P<0.001.

miR-92b was significantly decreased after treatment. In
addition, we observed the relationship between serum
miR-92b before treatment and treatment sensitivity. The
results indicated that the expression of serum miR-92b
in patients with treatment sensitivity was significantly
lower than that in patients without. What’s more, the
ROC curve for the therapeutic effect of serum miR-
92b in OSCC patients was constructed, from which we
could see that the AUC value of serum miR-92b in pre-
dicting the therapeutic effect was 0.889, the optimal cut-
off value was 1.70, the sensitivity was 79.35%, and the
specificity was 95.45%. (Figure 2)

Logistic regression analysis of the factors influencing
the therapeutic effect

The median value of miR-92b (1.53) was used as the
segmentation point to compare the clinicopathological
features of OSCC patients and the difference between
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Table 2. Clinicopathological features of OSCC patients and the association between serum miR-92b and treatment sensitivity.

Factors n Sensitive (n=92) Insensitive (n=22) . P
Gender 0.426 0.514
Male 84 69 (75.00) 15 (68.18)

Female 30 23 (25.00) 7 (31.82)

Age (years) 2.091 0.148
<60 52 45 (48.91) 7 (31.82)

>60 62 47 (51.09) 15 (68.18)

Smoking 0.487 0.485
Non-smoker 49 41 (44.57) 8(36.36)

Smoker 65 51(55.43) 14 (63.64)

Drinking 1.177 0.278
Non-drinker 37 32 (34.78) 5(22.73)

Drinker 77 60 (65.22) 17 (77.27)

Tumor site 0.704 0.401
Tongue 38 29 (31.52) 9 (40.91)

Other sites 76 63 (68.48) 13 (59.09)

TNM staging 5.902 0.015
111 41 38 (41.30) 3 (13.64)

v 73 54 (58.70) 19 (86.36)

Histologic differentiation 2.298 0.130
Good/moderate 58 50 (54.35) 8 (36.36)

Poor 56 42 (45.65) 14 (63.64)

Lymph node metastasis 4.512 0.034
No 31 29 (31.52) 2 (9.09)

Yes 83 63 (68.48) 20 (90.91)

miR-92b 8.111 0.004
<1.53 57 52 (56.52) 5(22.73)

>1.53 57 40 (43.48) 17 (77.27)

Table 3. Analysis of multivariate logistic regression.

Variables B S.E Wals P OR 95% CI
Gender 0.609 0.710 0.735 0.391 0.544 0.135-2.187
Age 0.324 0.791 0.168 0.682 0.723 0.153-3.408
Smoking 0.395 0.749 0.278 0.598 0.674 0.155-2.924
Drinking 0.521 0.861 0.367 0.545 0.594 0.110-3.208
Tumor site 0.974 0.868 1.258 0.262 2.648 0.483-14.509
TNM staging 2.674 0.964 7.696 0.006 14.492 2.192-95.819
Histologic differentiation  1.003 0.749 1.791 0.181 2.725 0.628-11.831
Lymph node metastasis 1.955 0.783 6.236 0.013 0.142 0.031-0.657
miR-92b 2.814 1.013 7.714 0.005 16.671 2.289-121.412

miR-92b and treatment effect, and it was found that there
were differences in TNM staging, lymph node metas-
tasis and serum miR-92b expression in OSCC patients
with treatment sensitivity and insensitivity. We further
performed multivariate Logistic regression analysis for
these differences, and the data showed that TNM sta-
ging (P=0.006), lymph node metastasis (P=0.013) and
serum miR-92b expression (P=0.005) were independent
risk factors affecting the treatment efficacy. (Tables 2
and 3)

Up-regulation of miR-92b was associated with poor
prognosis in patients with OSCC
All the 114 patients with advanced OSCC were

successfully followed up for 5 years. On the whole,
the 5-year OS of the 114 OSCC patients was 59.65%
(68/114) and the 5-year DFS was 51.75% (59/114).
With the median value of miR-92b (1.53) as the seg-
mentation point, we divided it into a high expression
of miR-92b (>1.53) and low expression of miR-92b
(<1.53). Survival analysis exhibited that OSC patients
with high miR-92b expression presented poorer OS
(P=0.013) and DFS (P=0.005) compared to those with
low miR-92b expression. As to OS and DFS, univariate
Cox regression analysis indicated that TNM staging,
lymph node metastasis and serum miR-92b expression
were important prognostic factors for OSCC patients,
and multivariate Cox regression analysis indicated that
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Table 4. Uni and mult-ivariate Cox regression analysis of OS in OSCC patients.

Univariate Cox regression

Multivariate Cox regression

Factors

Pvalue HR 95CI1% Pvalue HR 95CI
Gender 0.684 1.146 0.593-2.214
Age 0.833 1.065 0.594-1.908
Smoking 0.453 1.254 0.694-2.268
Drinking 0.442 1.286 0.677-2.444
Tumor site 0.670 1.143 0.617-2.119
TNM staging 0.021 2.220 1.127-4.374 0.031 2.165 1.090-4.298
Histologic differentiation 0.457 1.246 0.698-2.227
Lymph node metastasis 0.004 5.542 1.718-17.882  0.027 4.044 1.227-13.326
miR-92b 0.009 2.250 1.226-4.132 0.031 1.985 1.066-3.693
Effects of TPF chemotherapy  0.477 1.299 0.632-2.672

Table 5. Univariate and multivariate Cox regression analysis of DFS in OSCC patients.

Univariate Cox regression

Multivariate Cox regression

Factors
Pvalue HR 95C1% Pvalue HR 95C1%
Gender 0.205 1.423 0.825-2.455
Age 0.611 1.138 0.692-1.870
Smoking 0.425 1.225 0.744-2.019
Drinking 0.382 1.270 0.743-2.172
Tumor site 0.365 1.281 0.749-2.192
TNM staging 0.005 2.242 1.271-3.957 0.024 1.946 1.094-3.462
Histologic differentiation 0.213 1.367 0.836-2.235
Lymph node metastasis 0.021 2.097 1.118-3.933 0.040 1.936 1.031-3.635
miR-92b 0.002 2.196 1.326-3.638 0.012 1.926 1.153-3.217
Effects of TPF chemotherapy  0.038 1.962 1.037-3.714 0.081 1.740 0.933-3.244
these clinical parameters were also independent risk N
factors for OS and DFS in OSCC patients. (Figure 3, T R

Tables 4 and 5)
Discussion

TPF neoadjuvant chemotherapy has proved to be
beneficial to patients with advanced OSCC (21). Whe-
reas, some studies have revealed that OSCC has a limited
response to this treatment (22). These reports highlight
the importance of identifying biomarkers associated
with the implementation of TPF-induced chemotherapy
regimens in OSCC patients. Here in our study, miR-92b
was highly expressed in patients with advanced OSCC
and had good diagnostic value for advanced OSCC. In
addition, the expression of serum miR-92b was signi-
ficantly decreased after treatment, and the risk of che-
motherapy insensitivity was increased in OSCC patients
with high miR-92b expression, which in turn predicted
poor OS and DFS. Our study highlights the role of miR-
92b as a biomarker for adjuvant chemotherapy and pro-
gnostic assessment, which has important implications
for future medical applications.

Previous studies have confirmed that miRNAs are
stable and easy to detect in the blood. The expression
of miRNAs varies in different cancers, which is rela-
ted to the diagnosis, severity and prognosis of various
malignant tumors (23). Among them, miR-92b has been
shown to be highly expressed in a variety of malignan-
cies (including OSCC) in previous studies (24). As
reported by Zhou (25), miR-92b was significantly up-

Sl

Percent survival
Percent survival

* miR-92b high expression
“~ miR=92b low expression
P=0.005

 miR-92b high expression
= miR-92b low expression
P=0.013

20 a0 6 50 0 0 40 & 50
Time (month) Time {(month)

Figure 3. Prognostic value of miR-92b in patients with advanced
OSCC. OSCC patients with high miR-92b expression presented
poorer OS (A) and DFS (B) than those with low miR-92b expres-
sion.

regulated in osteosarcoma patients and associated with
poor prognosis. Besides, according to Huang (26), miR-
92b could target DAB2IP to promote EMT and thus
to enhance migration and invasion of bladder cancer.
Previous studies of miR-92b mostly focused on tissues
or cells, the role of serum miR-92b in OSCC, howe-
ver, remains poorly understood. In the present study, we
verified the serum miR-92b expression in patients with
advanced OSCC through qRT-PCR and found that the
serum miR-92b was markedly up-regulated in OSCC
patients compared with healthy subjects. ROC showed
that the AUC of miR-92b in OSCC diagnosis was 0.931,
which indicated that miR-92b could be used as an ex-
cellent diagnostic marker for OSCC patients. However,
there are some certain deficiencies as our study did not
include early-stage patients. We further analyzed the
clinicopathological features of miR-92b and OSCC
patients and observed that the upregulation of miR-92b
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expression level indicated a higher TNM staging and
was associated with clinical node metastasis, suggesting
that miR-92b might be implicated in the progression of
OSCC. According to the results of randomized phase
III trial by Zhong (17), compared with patients without
induction chemotherapy, patients receiving TPF chemo-
therapy did not significantly increase the overall OS of
OSCC patients, but it was observed that chemotherapy
had a trend of improving the survival rate and the risk of
tumor recurrence in patients was significantly reduced.
The TPF chemotherapy regimen, while not significantly
improving the overall OS of OSCC patients, is effec-
tive in reducing the risk of recurrence. In the current
study, the expression of miR-92b was remarkably de-
creased after TPF chemotherapy, and the AUC value of
miR-92b for the diagnosis of chemotherapy sensitivity
before treatment was 0.889, suggesting that the sensiti-
vity of chemotherapy could be predicted by observing
miR-92b. Further studies revealed an increased risk
of chemotherapy-insensitive expression of high TNM
staging, lymph node metastasis, and serum miR-92b
(>1.53). Therefore, observing the expression of miR-
92b is conducive to predict the sensitivity of patients
with advanced OSCC to implement TPF chemotherapy
regimen. Previous studies have reported that miR-92b
can affect the growth of non-small cell lung cancer
cells and the chemical sensitivity of cisplatin by regu-
lating PTEN (27). Combined with our study, miR-92b
may have potential value in OSCC development and
chemoresistance, but the mechanism is still unknown.
Finally, we followed up OSCC patients for 5 years. The
survival analysis demonstrated that OSCC patients with
high miR-92b expression had poorer OS and DFS and
that TNM staging, lymph node metastasis and serum
miR-92b expression were important prognostic factors
of OSCC patients, which suggested that detection of
miR-92b was helpful for prognosis evaluation of OSCC
patients. In the study of Ma (28), induction chemothe-
rapy could reduce the incidence of distant metastasis in
patients with head and neck squamous cell carcinoma,
though failed to improve local control and survival rate.
Yan (29) reported that the expression profile of miRNA
in plasma changed during the development of OSCC
and could be used as a monitoring indicator for posto-
perative OSCC recurrence. Serum miR-92b expression
may be a biomarker for TPF chemotherapy and progno-
sis evaluation in OSCC patients, but the mechanism still
waits for discussion (30-42).

In conclusion, miR-92b is up-regulated in patients
with advanced OSCC and can be used as a marker for
the diagnosis, treatment and prognosis of advanced
OSCC. However, there are still some shortcomings in
the study. The mechanism of miR-92b in OSCC cell
resistance is still unclear. In addition, the sample size
of the study is narrowed, which needs to be further ex-
panded to validate our results.

Acknowledgements
Not applicable.

Funding
No funding was received.

Availability of data and materials

The datasets used and/or analyzed during the current
study are available from the corresponding author on
reasonable request.

Authors' contributions

HX wrote the manuscript. JW and RL conceived and
designed the study. QC and YD were responsible for
the collection and analysis of the experimental data. YD
and YX interpreted the data and drafted the manuscript.
HX and JW revised the manuscript critically for impor-
tant intellectual content. All authors read and approved
the final manuscript.

Ethics approval and consent to participate

The study was approved by the Ethics Committee of
Affiliated Stomatological Hospital of Nanchang Uni-
versity & Jiangxi Province Key Laboratory of Oral Bio-
logy Medicine, China. Patients who participated in this
research signed informed consent and had complete cli-
nical data. Signed written informed consent was obtai-
ned from the patients and/or guardians.

Consent for publication
Not applicable.

Conflict of interest
The authors declare that they have no competing inte-
rests.

References

1. Habib MA, Rahman QB, Hossain S, Imon AA, Kundu GC. Ef-
fectiveness of preoperative lymphoscintigraphy for the detection of
cervical lymph node metastasis in patients with oral squamous cell
carcinoma. Ann Maxillofac Surg 2017; 7: 30-36.

2. Liu X, FuY, Huang J, Wu M, Zhang Z, Xu R, Zhang P, Zhao
S, Liu L, Jiang H. ADARI promotes the epithelial-to-mesenchymal
transition and stem-like cell phenotype of oral cancer by facilita-
ting oncogenic microRNA maturation. J Exp Clin Cancer Res 2019;
38(1): 315-330.

3. Zhong WQ, Ren JG, Xiong XP, Man QW, Zhang W, Gao L, Li
C, Liu B, Sun ZJ, Jia J, Zhang WF, Zhao YF, Chen G. Increased
salivary microvesicles are associated with the prognosis of patients
with oral squamous cell carcinoma. J Cell Mol Med 2019; 23(6):
4054-4062.

4. Lin YM, Sung WW, Hsiech MJ, Tsai SC, Lai HW, Yang SM,
Shen KH, Chen MK, Lee H, Yeh KT, Chen CJ. High PD-L1 expres-
sion correlates with metastasis and poor prognosis in oral squamous
cell carcinoma. PloS one 2015; 10(11): 1-11.

5. Romer CAE, Daeppen MB, Mueller M, Huber GF, Guesewell
S, Stoeckli SJ. Long-term speech and swallowing function after pri-
mary resection and sentinel node biopsy for early oral squamous cell
carcinoma. Oral Oncol 2019; 89:127-132.

6. Chen F, Lin L, Liu F, Yan L, Qiu Y, Wang J, Hu Z, Wu J, Bao
X, Lin L, Wang R, Cai L, He B. Three prognostic indexes as predic-
tors of response to adjuvant chemoradiotherapy in patients with oral
squamous cell carcinoma after radical surgery:A large-scale pros-
pective study. Head Neck 2019; 41(2): 301-308.

7. Yang CZ, Ma J, Zhu DW, Liu Y, Montgomery B, Wang LZ,
Zhang ZY, Zhang CP, Zhong LP. GDF15 is a potential predictive
biomarker for TPF induction chemotherapy and promotes tumorige-
nesis and progression in oral squamous cell carcinoma. Ann Oncol
2014; 25: 1215-1222.

8. Maji S, Shriwas O, Samal SK, Priyadarshini M, Rath R, Pan-

Cell Mol Biol (Noisy le Grand) 2020 | Volume 66 | Issue 3

29



Houyi Xu et al.

Chemotherapy induction and prognosis evaluation for advanced oral squamous cell carcinoma.

da S, Majumdar SKD, Muduly DK, Dash R. STAT3-and GSK3§-
mediated Mcl-1 regulation modulates TPF resistance in oral squa-
mous cell carcinoma. Carcinogenesis 2018; 40: 173-183.

9. Miao L, Xiong X, Lin Y, Cheng Y, Lu J, Zhang J, Cheng N.
miR-203 inhibits tumor cell migration and invasion via caveolin-1
in pancreatic cancer cells. Oncol Lett 2014; 7(3): 658-662.

10. Swellam M, Ramadan A, El-Hussieny EA, Bakr NM, Hassan
NM, Sobeih ME, EzzElArab LR. Clinical significance of blood-
based miRNAs as diagnostic and prognostic nucleic acid markers
in breast cancer:Comparative to conventional tumor markers. J Cell
Biochem 2019; 120(8): 12321-12330.

11. Ries J, Baran C, Wehrhan F, Weber M, Neukam FW, Krau-
theim-Zenk A, Nkenke E. Prognostic significance of altered miRNA
expression in whole blood of OSCC patients. Oncol Rep 2017; 37:
3467-3474.

12. Zhao J, Fu W, Liao H, Dai L, Jiang Z, Pan Y, Huang H, Mo Y, Li
S, Yang G, Yin J. The regulatory and predictive functions of miR-17
and miR-92 families on cisplatin resistance of non-small cell lung
cancer. BMC cancer 2015; 15: 731-744.

13. Sun Y, Feng Y, Zhang G, Xu Y. The endonuclease APE1 pro-
cesses miR-92b formation, thereby regulating expression of the tu-
mor suppressor LDLR in cervical cancer cells. Ther Adv Med Oncol
2019; 11:1-20.

14. Zhang Y, Roth JA, Yu H, Ye Y, Xie K, Zhao H, Chang DW,
Huang M, Li H, Qu J, Wu X. A 5-microRNA signature identified
from serum microRNA profiling predicts survival in patients with
advanced stage non-small cell lung cancer. Carcinogenesis 2019;
40(5): 643-650.

15. Liu Z, Diep C, Mao T, Huang L, Merrill R, Zhang Z, Peng Y.
MicroRNA-92b promotes tumor growth and activation of NF-kB
signaling via regulation of NLK in oral squamous cell carcinoma.
Oncol Rep 2015; 34: 2961-2968.

16. Jayasooriya PR, Pitakotuwage TN, Mendis BRRN, Lombardi
T. Descriptive study of 896 Oral squamous cell carcinomas from
the only University based Oral Pathology Diagnostic Service in Sri
Lanka. BMC Oral Health 2016; 16(1): 1-6.

17. Zhong LP, Zhang CP, Ren GX, Guo W, William Jr WN, Hong
CS, Sun J, Zhu HG, Tu WY, Li J, Cai YL, Yin QM, Wang LZ, Wang
ZH, Hu YJ, Ji T, Yang WJ, Ye WM, Li J, He Y, Wang YA, Xu LG,
Zhuang Z, Lee JJ, Myers JN, Zhang ZY. Long-term results of a ran-
domized phase 11 trial of TPF induction chemotherapy followed by
surgery and radiation in locally advanced oral squamous cell carci-
noma. Oncotarget 2015; 6: 18707-18714.

18. Fury MG, Baxi S, Shen R, Kelly KW, Lipson BL, Carlson D,
Stambuk H, Haque S, Pfister DG. Phase II study of saracatinib
(AZD0530) for patients with recurrent or metastatic head and neck
squamous cell carcinoma (HNSCC). Anticancer Res 2011; 31(1):
249-253.

19. Chen XJ, Tan YQ, Zhang N, He MJ, Zhou G. Expression of
programmed cell death-ligand 1 in oral squamous cell carcinoma
and oral leukoplakia is associated with disease progress and CD8+
tumor-infiltrating lymphocytes. Pathol Res Pract 2019; 215(6):
152418-152423.

20. Ren ZH, Yuan YX, Ji T, Zhang CP. CD73 as a novel marker for
poor prognosis of oral squamous cell carcinoma. Oncol Lett 2016;
12: 556-562.

21. Zhong LP, Zhang CP, Ren GX, Guo W, William Jr WN, Sun J,
Zhu HG, Tu WY, Li J, Cai YL, Wang LZ, Fan XD, Wang ZH, Hu
Y1, JiT, Yang W, Ye WM, LiJ, He Y, Wang YA, Xu LQ, Wang BS,
Kies MS, Lee JJ, Myers JN, Zhang ZY. Randomized phase 11 trial
of induction chemotherapy with docetaxel, cisplatin, and fluoroura-
cil followed by surgery versus up-front surgery in locally advanced
resectable oral squamous cell carcinoma. J Clin Oncol 2013; 31:
744-751.

22. Zhu DW, Sun WW, Zhao TC, Zhong LP, Zhang ZY. The effect
and mechanism of ANXA1 on TPF chemosensitivity in oral squa-
mous cell carcinoma. Shanghai Kou Qiang Yi Xue 2019; 28(3): 225-
230.

23. Liu CJ, Kao SY, Tu HF, Tsai MM, Chang KW, Lin SC. Increase
of microRNA miR-31 level in plasma could be a potential marker of
oral cancer. Oral Dis 2010; 16: 360-364.

24. Ries J, Baran C, Wehrhan F, Weber M, Motel C, Kesting M,
Nkenke E. The altered expression levels of miR-186, miR-494 and
miR-3651 in OSCC tissue vary from those of the whole blood of
OSCC patients. Biomark Cancer 2019; 24(1): 19-30.

25. Zhou Z, Wang Z, Wei H, Wu S, Wang X, Xiao J. Promotion of
tumour proliferation, migration and invasion by miR-92b in targe-
ting RECK in osteosarcoma. Clin Sci (Lond) 2016; 130(11): 921-
930.

26. Huang J, Wang B, Hui K, Zeng J, Fan J, Wang X, Hsieh JT, He
D, Wu K. miR-92b targets DAB2IP to promote EMT in bladder can-
cer migration and invasion. Oncol Rep 2016; 36: 1693-1701.
27.LiY, LiL, Guan Y, Liu X, Meng Q, Guo Q. MiR-92b regulates
the cell growth, cisplatin chemosensitivity of A549 non-small cell
lung cancer cell line and target PTEN. Biochem Biophys Res 2013;
440(4): 604-610.

28. Ma J, Liu Y, Huang XL, Zhang ZY, Myers JN, Neskey DM,
Zhong LP. Induction chemotherapy decreases the rate of distant me-
tastasis in patients with head and neck squamous cell carcinoma but
does not improve survival or locoregional control:a meta-analysis.
Oral Oncol 2012; 48(11): 1076-1084.

29. Yan Y, Wang X, Veng MT, Bakholdt V, Serensen JA, Krogdahl
A, Sun Z, Gao S, Kjems J. Circulating miRNAs as biomarkers for
oral squamous cell carcinoma recurrence in operated patients. Onco-
target 2017; 8(5): 8206-8214.

30. Guo T, Lin Q, Li X, Nie Y, Wang L, Shi L, Luo F. Octacosa-
nol attenuates inflammation in both RAW264. 7 macrophages and a
mouse model of colitis. J Agri Food Chem 2017; 65(18): 3647-3658.
31. Li W, Jia MX, Wang JH, Lu JL, Deng J, Tang JX, Liu C. As-
sociation of MMP9-1562C/T and MMP13-77A/G polymorphisms
with non-small cell lung cancer in southern Chinese population.
Biomol 2019; 9(3): 107-119.

32. Nie Y, Luo F, Wang L, Yang T, Shi L, Li X, Shen J, Xu W, Guo T,
Lin Q. Anti-hyperlipidemic effect of rice bran polysaccharide and its
potential mechanism in high-fat diet mice. Food Func 2017; 8(11):
4028-4041.

33. Lou Y, Yang J, Wang L, Chen X, Xin X, Liu Y. The clinical
efficacy study of treatment to Chiari malformation type I with sy-
ringomyelia under the minimally invasive surgery of resection of
Submeningeal cerebellar Tonsillar Herniation and reconstruction of
Cisterna magna. Saudi J Biol Sci 2019; 26(8): 1927-1931.

34. Lou Y, Guo D, Zhang H, Song L. Effectiveness of mesenchymal
stems cells cultured by hanging drop vs. conventional culturing on
the repair of hypoxic-ischemic-damaged mouse brains, measured by
stemness gene expression. Open Life Sci 2016; 11(1): 519-523.

35. Liang Y, Lin Q, Huang P, Wang Y, Li J, Zhang L, Cao J. Rice
Bioactive Peptide Binding with TLR4 To Overcome H202-Induced
Injury in Human Umbilical Vein Endothelial Cells through NF-xB
Signaling. J Agri Food Chem 2018; 66(2): 440-448.

36. Chen X, Xu 'Y, Meng L, Chen X, Yuan L, Cai Q, Shi W, Huang
G. Non-parametric partial least squares—discriminant analysis model
based on sum of ranking difference algorithm for tea grade identifi-
cation using electronic tongue data identify tea grade using e-tongue
data. Sens Actuators B Chem 2020; 127924.

37. Nie Y, Luo F, Lin Q. Dietary nutrition and gut microflora: A
promising target for treating diseases. Trends Food Sci Technol
2018;75: 72-80.

38. Ren Y, Jiao X, Zhang L. Expression level of fibroblast growth

Cell Mol Biol (Noisy le Grand) 2020 | Volume 66 | Issue 3

30



Houyi Xu et al.

Chemotherapy induction and prognosis evaluation for advanced oral squamous cell carcinoma.

factor 5 (FGF5) in the peripheral blood of primary hypertension and
its clinical significance. Saudi J Biol Sci 2018; 25(3): 469-473.

39. Wang L, Lin Q, Yang T, Liang Y, Nie Y, Luo Y, Luo F. Oryzanol
modifies high fat diet-induced obesity, liver gene expression pro-
file, and inflammation response in mice. J Agri Food Chem 2017;
65(38): 8374-8385.

40. Lou Y, Shi J, Guo D, Qureshi AK, Song L. Function of PD-L1
in antitumor immunity of glioma cells. Saudi J Boil Sci 2017; 24(4):
803-807.

41. Omura T, Shimada Y, Nagata T, Okumura T, Fukuoka J, Yama-
gishi F, Tajika S, Nakajima S, Kawabe A, Tsukada K. Relapse-asso-
ciated microRNA in gastric cancer patients after S-1 adjuvant che-
motherapy. Oncol Rep 2014; 31(2):613-8.

42. LiY,LiL, Guan Y, Liu X, Meng Q, Guo Q. MiR-92b regulates
the cell growth, cisplatin chemosensitivity of A549 non small cell
lung cancer cell line and target PTEN. Biochem Biophys Res Com-
mun 2013; 440(4):604-10.

Cell Mol Biol (Noisy le Grand) 2020 | Volume 66 | Issue 3

31



