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Abstract: Objective: To explore the effects of the TP (Taxol plus Platinol) regimen and the PF (Platinol plus fluoroura-
cil) regimen on patients with advanced laryngeal cancer and on the patients’ VEGF-C (vascular endothelial growth
factor C) and survivin genes. Methods: 42 patients with locally advanced laryngeal cancer treated in our hospital
from June 2018 to October 2020 were recruited as the study cohort. The patients were assigned into a control
group (21 cases) or an observation group (21 cases). The control group was administered the PF regimen, and the
observation group was administered the TP regimen. Both groups were treated for four consecutive courses. The
clinical efficacy of the two groups of patients was observed, and the two groups’ treatment effects, their serum
VEGF-C, and survivin levels, and their adverse reactions were compared. Results: A superior clinical efficacy was
observed in the observation group (85.7%) than in the control group (57.1%) (P<0.05). Before the treatment, the two
groups’ serum VEGF-C and survivin levels showed no significant differences (P>0.05). After the treatment, appar-
ently lower serum VEGF-C and survivin levels in the observation group were measured, and both groups witnessed
a decline in their levels (P<0.05). We measured higher overall survival times and tumor-free survival times in the
patients in the observation group compared to the control group (P<0.05). There was no significant difference in the
incidences of adverse reactions between the two groups of patients (P>0.05). Conclusion: The TP regimen in the
treatment of laryngeal cancer can reduce the VEGF-C and survivin levels in patients and has a better therapeutic
effect, so it is worthy of clinical promotion.
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Introduction apoptosis-suppressing gene, and it has the
dual functions of inhibiting cell apoptosis and
regulating cell division. Survivin protein is wide-
ly expressed in a variety of malignant tumors,

and the high expression of the survivin protein

Laryngeal cancer is a type of malignant tumor
that is frequently diagnosed in China. In early
laryngeal cancer, surgical and radiation treat-

ment are equally effective. However, in advan-
ced laryngeal cancer, radiation treatment is
more effective than surgery [1]. Accordingly, in
the treatment of locally advanced laryngeal
cancer, chemotherapy and concurrent radio-
therapy are commonly used clinical treatment
methods, and they have reached a 5-year sur-
vival rate of 10% to 40% [2]. The PF regimen is
the standard chemotherapy regimen for con-
current radiotherapy and chemotherapy for
laryngeal cancer, but its effect is undermined
by its inability to prolong overall patient survival
[3]. By comparison, the TP regimen has been
shown to be more efficacious in medical
research results. The survivin gene is a known

can inhibit tumor cell apoptosis and promote
tumor cell proliferation [4]. Therefore, this study
explores the effect of albumin-bound paclitaxel
combined with cisplatin injections on patients
with advanced laryngeal cancer and the combi-
nation’s effect on patients’ VEGF-C and survivin
gene levels in patients, so as to provide a scien-
tific basis for clinical treatment.

Materials and methods
General materials

42 patients with locally advanced laryngeal
cancer admitted to the Department of
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Otolaryngology in our hospital from June 2018
to October 2020 were recruited for this study.
All the patients underwent a comprehensive
physical examination, including biochemical
tests, liver ultrasound, and throat CT or MRI
before their treatment. The patients’ estimated
survival times were more than three months,
and they all provided written informed consent,
and patients with abnormal liver or kidney func-
tion were excluded. According to the treatment
method each patient was administered, the
patients were divided into the observation
group (21 cases in TP regimen group) and the
control group (21 cases in the PE regimen
group). There were 13 males and 8 females in
the observation group, and they ranged in age
from 45 to 65 years old, with a mean age of
(53.954£5.98) years old. In terms of the TNM
staging, 10 patients had stage lll cancer and
11 patients had stage IV cancer. In the control
group, there were 12 males and 9 females,
ranging in age between 45 and 65 years old,
with a mean age of (54.14+5.25) years old. In
terms of TNM staging, 11 patients were stage
Il and 10 patients were stage IV. The general
clinical data of the two groups of patients were
comparable (P>0.05). Ethical approval was
granted by the ethics committee of our
hospital.

Inclusion criteria

(1) Patients between 18 and 65 years old, (2)
Patients with advanced laryngeal cancer con-
firmed by histology and or cytology, (3) Clinical
stage: t3-4n0-3mO stage of laryngeal cancer
(AJCC 8th Edition), and (4) The patients were
informed of the basic content of the study and
signed the informed consent.

Exclusion criteria

(1) Patients with other malignant tumors, (2)
Patients with known or suspected autoimmune
diseases or severe mental health diseases, (3)
Pregnant or lactating women, (4) Patients
younger than 18 or older than 65 years old, and
(5) Patients with previous history of severe
hypersensitivity to any component of albumin-
bound paclitaxel combined or cisplatin.

Chemotherapy: (1) Observation group. The
patients routinely took dexamethasone, cim-
etidine, etc., and then they were given an in-
travenous infusion of 135 mg/m? paclitaxel
[Produced by Bristol-Myers Squibb (China)
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Investment Co., Ltd.] for at least 3 hours on the
first day and an intravenous infusion of 25 mg/
m? cisplatin (produced by Yunnan Gejiu
Biological Pharmaceutical Co., Ltd.) on days 1
to day 3. Four weeks was a cycle.

(2) Control group. The patients were adminis-
tered an intravenous infusion of 25 mg/m? of
cisplatin on the first to third days and an intra-
venous infusion of 500 mg/m? of fluorouracil
on days 1 to 5, with four weeks as a cycle. At
the same time, the patients were adminis-
tered conventional treatments, including fluid
replacement and antiemetics.

Efficacy evaluation standards [5]: Complete
remission (CR): All the target lesions disap-
peared and lasted at least four weeks. Partial
remission (PR): The product of the maximum
diameter and the maximum vertical diameter
of the target lesion was reduced by more than
50% for at least four weeks. Stable disease
(SD): The product of the two diameters of the
target lesion decreased by less than 50%, or it
increased within 25% for at least four weeks.
Progressive disease (PD): The product of the
two diameters of the target lesion increased by
>25% or new lesions appeared. Objective
response rate (ORR) = (CR + PR)/total number
of cases, Clinical benefit rate (CBR) = (CR + PR
+ SD)/total number of cases.

Indexes observation

Comparison of treatment effects: After 1 month
of treatment, the efficacy was assessed using
the evaluation criteria.

A comparison of serum VEGF-C and survivin:
Four ml of venous blood was taken from each
patient before and after the treatment, centri-
fuged at 3500 r/min for 15 min, and then the
supernatant was collected. Enzyme-linked
immunosorbent assays (ELISA) were used to
analyze the patients’ serum VEGF-C levels. The
above samples were placed in a DNase and
RNase-free sterile blood collection vacuum
tube, and the resulting samples were centri-
fuged (3000 r, 20 min). Then the total serum
RNA was extracted according to the Trizol
reagent (produced by Shanghai Lianshuo
Biotechnology Co., Ltd.). The RT-PCR method
was used for amplification with 5’-CCCTGCCT-
GGCAGCCCTTTC-3’ as the forward primer and
5-CTGGCTCCCAGCCTTCCA-3’' as the reverse
primer, and a UV absorption detector was used
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Table 1. Comparison of the short-term efficacy of the two groups

of patients [n (%)]

of SD, with ORR and CBR of
33.3% and 57.1%, respective-

CBR ly. In the observation group,

Groups n PD SD PR CR ORR
Observationgroup 21 3 4 7 7 14(66.7) 18(85.7) there Wiri; Cajez of CR, 7f
cases O an cases O
| 21 2 7(33. 12 (57.1 ’
Czontro group 9 465;7 5 (31:;)00 (67.1) SD, with ORR and CBR of
X ’ ’ 66.7% and 85.7% respectively
P 0.031 0.041 (P<0.05). See Table 1 and

Il 14.29% 3 FD
=1 19.05% 4 SD
3 33.33% 7 PR
3 3333% 7CR

Total=21 Total=21

Observation group Control group

Figure 1. Comparison of the clinical efficacy between the two groups.

to determine the concentration and purity of
the survivin.

Comparison of survival times between the two
groups: The patients were followed up for one
year, and each patient’s disease aggravation
and death were set as the endpoints. The over-
all survival times and the tumor-free survival
times of the two groups were compared.

Comparison of the adverse reactions between
the two groups: The gastrointestinal reactions,
the platelet inhibition, and the hair loss in the
two groups of patients were analyzed.

Statistical processing

SPSS 23.0 software was used for the data pro-
cessing, GraphPad Prism 7.0 software was
used to plot the figures. The measurement data
were expressed as the mean + standard devia-
tion, and t-tests were performed for the com-
parisons between groups. The count data were
expressed as (%), and chi-square tests were
performed for the comparisons between
groups. A difference was statistically significant
when P<0.05.

Results

Comparison of the clinical efficacy between
the two groups

After the treatment, in the control group, there
were 2 cases of CR, 5 cases of PR, and 6 cases
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Figure 1.

Hm 4286% S FD
= 2381% 55D
B 2381% 5PR
3 952% 2CR

Comparison of the serum
VEGF-C and survivin levels in
the two groups

Before the treatment, the
serum VEGF-C and survivin lev-
els in the two groups had no
significant  differences (P>
0.05). After the treatment,
apparently lower serum VEGF-C
and survivin levels in the
observation group were record-
ed, and both groups witnessed a decline in
their levels (P<0.05). See Table 2.

Comparison of the survival times between the
two groups

The overall survival times and tumor-free sur-
vival times in the observation group were
(11.84+1.15) and (11.33£0.43), and in the
control group they were (8.82+1.62) and
(8.89+0.61). Regarding the overall survival
times and tumor-free survival times, the obser-
vation group garnered a more desirable result
than the control group (P<0.05). See Table 3.

Comparison of the adverse reactions between
the two groups

In the observation group, there was one case of
gastrointestinal reactions, one case of platelet
inhibition, and two cases of hair loss, for a total
adverse reaction rate of 19.05%. In the control
group, there were two cases of gastrointestinal
reactions, one case of platelet inhibition, and
three cases of hair loss, for a total adverse
reaction rate of 28.57%. The adverse reactions
of the two groups of patients demonstrated no
significant difference (x>=0.525, P=0.469).
See Table 4.

Discussion

Laryngeal cancer is divided into two types: pri-
mary laryngeal cancer and secondary laryngeal
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Table 2. Comparison of serum VEGF-C and survivin levels in the two groups

Groups VEGF-C (ng/L) Survivin (pg/mL)

Before treatment After treatment Before treatment After treatment
Observation group 21 526.85+12.91 315.71+£13.27 609.84+21.73 321.26+12.41
Control group 21 524.85+20.28 358.00+21.29 591.164£52.23 384.20+27.69
T 0.381 -7.723 1.514 -9.507
P 0.705 <0.001 0.138 <0.001

Table 3. Comparison of the survival times between the two
groups of patients (months, mean + standard error)

therapy before implementing
local treatment, thereby effec-

tively reducing tumors, with the

Groups n overall survival time tumor-free survival time ; ) > ;
Observation group 21 11.84+1.15 11.3340.43 basic - efficacies of removing
small lesions, eliminating dis-
Control group 21 8.82+1.62 8.89+0. 61 tant metastasis, effectively alle-
T 6.950 15.021 viating the tumor burden, abat-
P 0.031 <0.001 ing the clinical symptoms of

Table 4. Comparison of the adverse reactions between the two

patients, and enhancing the
sensitivity of radiotherapy. After
successfully shrinking the tu-

groups mor, the further application of
Groups Gastroin.testinal ‘Plgtgllet Adyerse radiotherapy is able to reinforce

reactions inhibition loss reaction rate the treatment effect [12]. In
Observation group 21 1 1 4 (19.05) addition, the blood supply inside
Control group 21 2 1 6 (28.57) the tumor is sufficient as neoad-

cancer [6]. Primary laryngeal cancer refers to
tumors with the primary site in the larynx, most-
ly squamous cell carcinoma, and secondary
laryngeal cancer refers to malignant tumors in
other sites, which are relatively rare in clinical
practice [7]. The clinical manifestations of
laryngeal cancer include hoarseness, dyspnea,
coughing and dysphagia, which jeopardizes the
health and life of the patients [8]. The treat-
ments for nasopharyngeal cancer mainly
include radiotherapy, chemotherapy, surgical
treatment, immunotherapy, etc., among which
radiotherapy is the most preferred one. The
efficacy of early nasopharyngeal cancer is par-
ticularly promising, and the 5-year survival rate
can reach more than 80% [9]. However, patients
are, in most cases, diagnosed in the middle or
late stages of nasopharyngeal cancer as a
result of its rather hidden symptoms at its early
stage. Moreover, it is formidable to achieve a
desirable effect with radiotherapy alone [10].
Studies have found that [11], neoadjuvant che-
motherapy combined with concurrent radio-
therapy yields a better outcome in the treat-
ment of advanced nasopharyngeal cancer.
Neoadjuvant chemotherapy is a treatment plan
that uses drugs to perform systemic chemo-
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juvant chemotherapy avoids
local fibrosis of the tumor before
radiotherapy, so it is conducive to the distribu-
tion of chemotherapy drugs, thereby improving
the effect of the chemotherapy [13].

Cisplatin injections are a commonly-used drug
for patients with laryngeal cancer. It is a cell
cycle non-specific drug, and it can inhibit the
replication and proliferation of cancer cell DNA
and exert a positive broad-spectrum anti-can-
cer effect [14]. At present, the PF regimen is
commonly used in the treatment of head and
neck tumors, and it has reached an effective
rate of about 30%. It can effectively maintain
the vocal function of the vocal cords and great-
ly improve patients’ quality of life. However, it
does not increase overall patient survival [15].
Paclitaxel is a cell cycle specific drug, that
belongs to a new class of natural plant anti-
tumor drugs. It can provide good preconditions
for microtubule polymerization and effectively
inhibits its depolymerization. It acts on the M
phase and G2 late stage of the cell proliferation
cycle and it inhibits cell mitosis, etc., thereby
completely blocking the synthesis of tumor
cells. In addition, the G2/M phase has the high-
est radiosensitivity. Paclitaxel can also block
the cell cycle of cancer cells in this phase and
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has a very strong radiosensitization effect [16].
At present, paclitaxel has been widely used
and has become the mainstream chemothera-
py regimen in clinical use in the treatment of
head and neck tumors, but there is still no fur-
ther decisive evidence to prove that it possess-
es a higher long-term survival benefit than the
PF regimen [17]. The results of this study
showed that the clinical efficacy of the observa-
tion group was 85.7%, which was higher than
the 57.1% of the control group (P<0.05). The
incidence of adverse reactions in the two
groups was similar (P>0.05), which fully con-
firms the superiority of the TP regimen.

The analysis of the patients’ serological indica-
tors showed that the serum VEGF-C and sur-
vivin levels of the two groups of patients
decreased, and of the levels in the observation
group were lower than the levels in the control
group. The analysis concluded that VEGF-C
mainly reflects the vascular density of the
patient’s lesions. Some studies have pointed
out [18, 19] that the invasion, metastasis and
even the deterioration of the tumor cells in a
patient’s lesion are closely related to its blood
vessel density. As the blood vessel density of
the patient’s lesion gradually increases, the
degree of deterioration and the risk of migra-
tion also rises proportionally. The decrease of
survivin gene expression in the observation
group indicates that the patient’s allele loss at
the lesion site and the risk of tumor cell deteri-
oration caused by gene mutations are reduced,
which is of positive significance for the improve-
ment of the patient’s treatment effect. Some
scholars have treated patients with albumin-
bound paclitaxel combined with cisplatin injec-
tions. The patients’ VEGF-C decreased, and the
effect was better. The patient’s therapeutic
effect was negatively correlated with the sur-
vivin gene [20], which is consistent with this
study. However, the following limitations were
identified in this study. It was a monocentric
study with a small number of participants and a
short follow-up. A randomized controlled, multi-
center, double-blind study with a large sample
is needed to confirm this conclusion further.

In summary, albumin-bound paclitaxel com-
bined with cisplatin injections in the treatment
of laryngeal cancer can reduce the VEGF-C and
survivin levels in patients, and the therapeutic
effect is positive, so the combination is worthy
of clinical promotion.
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