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Summary

Purpose: To explore the efficacy of nedaplatin combined
with docetaxel in patients with nasopharyngeal carcinoma
and its influence on the expressions of esophageal cancer-
related gene 4 (ECRG4) and vascular endothelial growth
factor (VEGF).

Methods: 86 patients with nasopharyngeal carcinoma,
admitted to and treated in our hospital from March 2016
to February 2018, were selected and randomly divided into
control group (n=43) and observation group (n=43). Chemo-
therapy combining cisplatin with fluorouracil was adminis-
tered in the control group, while nedaplatin combined with
docetaxel was given in the observation group. Then the effi-
cacy, adverse reactions, the levels of serum hypoxia-inducible
factor-1a (HIF-1a) and VEGF in patients before and after
treatment, and the change in the expression level of ECRG4 in
foci after treatment were compared between the two groups.
After 1-year follow-up, the improvement in quality of life was
compared between the two groups of patients.

Results: The objective remission rate and disease control

Introduction

Nasopharyngeal carcinoma, a clinically com-
mon malignancy, originates from nasopharyngeal
mucosa and belongs to squamous cell carcinoma.
The main clinical manifestations of nasopharyn-
geal carcinoma include nosebleeding, rhinobyon,
headache, tinnitus and swollen lymph nodes [1].
The clinical treatment of nasopharyngeal carci-
noma is dominated by radiotherapy that can effec-

rate in the observation group were obviously higher than
in the control group (p<0.05), and the total incidence rate
of adverse reactions in the observation group was evidently
lower than in the control group (p<0.05). At 2, 4, and 6 weeks
after treatment, the two groups of patients had substantially
decreased levels of serum HIF-1a and VEGF, and the declines
were more apparent in the observation group (p<0.05). The
expression level of ECRG4 in foci in the observation group
was remarkably higher than in the control group (p<0.05).
The observation group exhibited more apparent improvement
in quality of life than the control group (p<0.05).

Conclusions: Nedaplatin combined with docetaxel has bet-
ter short-term efficacy in nasopharyngeal carcinoma, with
milder adverse reactions, and it can reduce the levels of serum
HIF-1a and VEGF, and up-regulate ECRG4 expression in
patients, exerting an anti-carcinoma effect.
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tively kill nasopharyngeal carcinoma cells, with
significant efficacy [2]. However, nasopharyngeal
carcinoma is highly insidious at the early stage,
and once definitely diagnosed, it is frequently at
middle-advanced stages when the efficacy of ra-
diotherapy is far from satisfactory. This malignan-
cy is prone to local recurrence, so chemotherapy
needs to be also administered [3]. Esophageal can-
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cer-related gene 4 (ECRG4) is a potential tumor
suppressor gene, and its inactivation and changes
are associated with the development of various
malignancies [4]. Vascular endothelial growth
factor (VEGF) can play an important role in the
development and progression of nasopharyngeal
carcinoma [5]. The patients in the present study
were administered nedaplatin combined with doc-
etaxel and the influence on ECRG4 and VEGF ex-
pressions were analyzed, hoping to provide bases
for the treatment of this disease.

Methods

General information

A total of 86 nasopharygeal carcinoma patients ad-
mitted to and treated in our hospital from March 2016
to February 2018 were enrolled and assigned into a con-
trol group (n=43) and observation group (n=43) using
a random number table. Inclusion criteria: 1) patients
conforming to the diagnostic criteria for nasopharyn-
geal carcinoma [6]; 2) those with predicted survival >3
months; and 3) those agreeing to sign the informed con-
sent. Exclusion criteria: 1) patients complicated with
other cancers; 2) those with mental diseases; or 3) those
who had severe allergies to the drugs used in the pre-
sent study. The differences between the two groups were
not statistically significant (p>0.05) (Table 1). This study
was approved by the Ethics Committee of our hospital.
Signed informed consents were obtained from all par-
ticipants before the study entry.

Treatment methods

All patients received routine radiotherapy. They
were first instructed to lie in supine position, and the
body contour, tumor area, clinical target and planning
target were delineated through CT scanning for radio-
therapy at the dose of 20 Gy/time once per day and 5
times every week for 6 weeks, with a total dose of 60.0
Gy. From the 1% day of radiotherapy, cisplatin combined
with fluorouracil was administered in the control group

as follows: 30 min prior to treatment, 10 mg of dexa-
methasone was given through intravenous bolus, and
then cisplatin was intravenously instilled at a dose of
100 mg/m?. From the 1% to 5" day, fluorouracil was in-
travenously instilled at a dose of 500 mg/m? for 6 weeks.
In the observation group, nedaplatin combined with doc-
etaxel were given as follows: nedaplatin and docetaxel
were simultaneously intravenously instilled at a dose of
80 mg/m? and 40 mg/m?, respectively, once a week for 6
weeks.

Detection of relevant indicators

Before and after treatment, 5 mL of fasting venous
blood was collected from the two groups of patients to
extract serum. Then the levels of serum hypoxia-induci-
ble factor-1a (HIF-1a) and VEGF were determined using
enzyme-linked immunosorbent assay (ELISA) strictly
according to the instructions of the related kits. An ap-
propriate number of focal tissues were taken under an
endoscope before and after treatment, and ribonucleic
acids (RNAs) were isolated from the foci and reversely
transcribed into complementary deoxyribonucleic acids
(cDNAs) using RNA extraction kit and cDNA synthesis
kit, respectively. Then cDNAs were amplified using poly-
merase chain reaction (PCR) kit. Finally, the messenger
RNA (mRNA) expression level of ECRG4 was calculated
based on the amplification curve.

Observation indicators

The short-term response of patients was evalu-
ated based on the Response Evaluation Criteria in Solid
Tumors [7]: 1) complete remission (CR): all visible foci
disappear, which lasts for >4 weeks; 2) partial remission
(PR): the maximum diameter of tumors is reduced by
>50%, which lasts for =4 weeks; 3) stable disease (SD):
non-CR and non-PR; 4) progressive disease (PD): the sum
of diameters of target foci is increased by =20%, and the
absolute of the diameter sum is increased by =5 mm,
with new foci appear. The incidence rate of adverse reac-
tions, including thrombocytopenia, reduction in neutro-
phils, hepatic dysfunction and gastrointestinal reaction,
were compared between the two groups of patients.

Table 1. Comparison of baseline information between the two groups of patients

Item Control group (n=43) Observation group (n=43) t/x? p
Age, years 48-79 45-75 - -
Mean, years 54.26+7.21 54.38+7.96 0.109 0457
Male/female (n) 29/14 31/12 0.055 0.814
Histology, n (%)

Squamous carcinoma 37 (86.05) 38 (88.37) 0.347 0.987

Adenocarcinoma 2 (4.65) 1(2.33)

Squamous adenocarcinoma 3 (6.98) 3(6.98)

Undifferentiated carcinoma 1(2.33) 1(2.33)
Clinical stage, n (%)

Stage I-II 11 (25.58) 14 (32.56) 0.226 0.635

Stage III-IV 32 (74.42) 29 (77.44)
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Statistics

SPSS 19.0 software (SPSS Inc., Chicago, IL, USA)
was employed for data processing. Measurement data
were expressed as (x+s) and subjected to t-test. Enu-
meration data were presented as percents and analyzed
using x? test. The survival curves were platted using
the Kaplan-Meier method and log-rank test was used
to compare survival between groups. P<0.05 suggested
statistically significant difference.

Results

Efficacy in the two groups

The total remission rate in the observation
group was obviously higher than in the control
group (p<0.05) (Table 2).

Adverse reactions in the two groups

The total incidence rate of adverse reactions
in the observation group was evidently lower than
that in the control group (p<0.05) (Table 3).

Changes in serum HIF-la and VEGF expressions in
patients after treatment

At 2, 4 and 6 weeks after treatment, the lev-
els of serum HIF-la and VEGF were remarkably
lowered in the two groups of patients, and the de-

clines were more obvious in the observation group
(p<0.05) (Tables 4 & 5).

ECRG4 expression in focal tissues in the two groups of
patients before and after treatment

At 6 weeks after treatment, the expression of
ECRG4 was up-regulated in the two groups of pa-
tients, and was markedly higher in the observation
group than that in the control group (p<0.05) (Table
6).

Quality of life of patients in both groups

The patients in the observation group had
markedly higher social function, cognitive func-
tion, emotional function, role function, physical
function and overall health status scores than those
in the control group (p<0.05) (Table 7).

Discussion

Nasopharyngeal carcinoma is a highly ma-
lignant tumor in the head and neck and belongs
to squamous cell carcinoma originating from epi-
thelial cells. Its morbidity rate varies significantly
from place to place and is substantially higher in
Asia and Africa than in Europe and America [8].
Nasopharyngeal carcinoma is induced by many

Table 2. Comparison of efficacy between the two groups of patients

Group PD SD PR CR Total remission rate
Observation group, n (%) 3(6.98) 6 (13.95) 24 (55.81) 10 (23.206) 34 (79.07)
Control group, n (%) 10 (23.20) 17 (39.53) 13 (30.23) 3 (6.98) 16 (37.21)

x2 13.808

p <0.001
Table 3. Adverse reactions in the two groups

Group n Gastrointestinal discomfort Oral mucositis Hypersensitivity =~ Total incidence rate
Observation group, n (%) 43 3(6.98) 2 (4.65) 1(2.33) 6 (13.95)
Control group, n (%) 43 7 (16.28) 4 (9.30) 5(11.63) 16 (37.21)

X2 4.947

p 0.026

Table 4. Comparison of HIF-1a level between the two groups of patients before and after treatment (ng/L)

Group n Before treatment 2 weeks after treatment 4 weeks after treatment G weeks after treatment
Observation group 43 17.82+3.13 10.25+2.64* 6.73+1.34* 3.16+0.67*
Control group 43 17.24+3.18 13.17+2.68* 12.09+1.87* 10.02+0.89*

t 0.074 31.053 34.106 28.157

p 0.814 <0.001 <0.001 <0.001

*p<0.05 vs. before treatment.
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Table 5. Comparison of VEGF level between the two groups of patients before and after treatment (mg/L)

Group n Before treatment 2 weeks after treatment 4 weeks after treatment 6 weeks after treatment
Observation group 43 265.83+9.85 201.06+8.32* 181.63+7.86* 138.36+£6.42*
Control group 43 266.76+9.75 238.65+8.67* 203.52+8.15*% 185.75+7.18*

t 0.178 19.147 28.166 24.357

o) 0.865 <0.001 <0.001 <0.001

*p<0.05 vs. before treatment.

Table 6. Comparison of ECRG4 mRNA expression level between the two groups before and after treatment

Group n Before treatment 6 weeks after treatment t p
Observation group 43 0.65+0.07 2.02+0.15 18.673 <0.001
Control group 43 0.62+0.06 1.04+0.09 14.562 <0.001
t 0.075 19.053

p 0.815 <0.001

Table 7. Comparison of quality of life score between the two groups of patients after treatment

Item Control group Observation group t P

Social function 30.76+3.15 41.64+3.23 18.677 <0.001
Cognitive function 60.68+3.36 73.52+3.69 19.688 <0.001
Emotional function 56.54+3.89 70.13+3.06 26.006 <0.001
Role function 30.69+3.45 40.47+3.57 16.801 <0.001
Physical function 62.48+3.25 69.36+3.57 18.325 <0.001
Overall health status 57.37+3.59 68.52+2.61 22.720 <0.001

factors, including smoking, excessive drinking,
Epstein-Barr (EB) virus infection, diet, heredity and
environment [9,10]. Nasopharyngeal carcinoma,
once definitely diagnosed, tends to be at middle-
advanced stages, so it is difficult to be radically
cured by means of surgery and prone to recurrence
[11]. Since nasopharyngeal carcinoma is relatively
sensitive to x-rays, radiotherapy is often performed,
but its efficacy is not satisfactory in advanced-stage
patients. Thus, combined with chemotherapy is
warranted to extend the patient survival [12].
Radiotherapy can be employed to pinpoint tu-
mor foci, thereby effectively inhibiting the prolif-
eration of tumor cells, and it has become the main
clinical treatment method of nasopharyngeal car-
cinoma [13]. Chemotherapy is an important anti-
tumor treatment. In particular, its efficacy is more
notable in the patients at middle-advanced stages,
but more toxic side effects and low patient com-
pliance negatively impact the long-term efficacy
of chemotherapy [14]. According to the results
of this study, the total remission rate of patients
after radiotherapy in the observation group was
obviously higher than that in the control group
(79.07% vs. 37.21%), and the total incidence rate
of adverse reactions in patients in the observation

group was evidently lower than that in the control
group (p<0.05). The reason is that with the devel-
opment of modern imaging technology, foci can
be accurately delineated, thereby improving the
efficacy of diagnosis. Docetaxel, a taxol derivative,
can significantly inhibit the proliferation of tumor
cells and effectively Kkill tumor cells, while with
an obviously sensitizing effect on radiation, it en-
hances the induction of tumor cell apoptosis by x-
rays [15]. Nedaplatin is a new-generation platinum
compound that can be combined with water to form
multiple ionic substances, thereby inhibiting DNA
replication and resisting tumors. Besides, it has ob-
viously fewer toxic side effects and 10-fold higher
water-solubility than cisplatin [16], so nedaplatin
treatment can be successfully completed without
massive hydration, and patients exhibit high com-
pliance and more notable long-term response.
HIF-1 is a pivotal transcription factor that can
be expressed in tumor cells and comprises two sub-
units HIF-1p and HIF-1a [17]. Of them, HIF-1q, as
the major functional unit of HIF-1, can control the
activity of HIF-1 pathway, and the up-regulation of
its expression will enhance the proliferation of tu-
mor cells, aggravating the disease in patients [18].
VEGEF, a strongly specific angiogenic growth factor,
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plays a vital role in tumor neovascularization, and
activates endothelial cells to secrete large num-
bers of proteolytic enzymes, thereby degrading
matrix membranes, weakening the barrier effect
and promoting constant progression and deterio-
ration of tumors. Meanwhile, it can accelerate the
adhesion and dislocation of endothelial cells and
passes through vascular matrices to intersect with
the vascular system in tumor tissues, providing
adequate nutrients for the rapid growth of tumor
cells [19]. The results of this study showed that
the levels of serum HIF-1a and VEGF were nota-
bly decreased in the two groups of patients at 2,
4 and 6 weeks after treatment, and the decreases
were greater in the observation group (p<0.05), be-
cause nedaplatin combined with docetaxel can not
only enhance the effect of radiotherapy, promote
tubulin polymerization in a short time, and inhibit
tubulin depolymerization and endothelial cell pro-
liferation, exerting an anti-angiogenic effect, and
ultimately lowering VEGF expression, but also
intensify reoxygenation in tumor cells to weaken
HIF-1a activity and down-regulate its expression,
thereby inhibiting tumor cell proliferation.
ECRGH4, one of the Calpain family members, is
expressed in most tissues in human body to a cer-
tain extent, and it is crucial for the stable activity of
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Conclusions

In conclusion, the administration of nedapla-
tin combined with docetaxel in nasopharyngeal
carcinoma patients can enhance the efficacy of ra-
diotherapy as well as up-regulate the expressions
of ECRG4 and VEGEF, and reduce toxic side effects,
thereby improving the quality of life of patients.
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