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Abstract: Objective: Cervical cancer is a malignant tumor commonly found in women. This study was conducted to
discuss the differential expression of carcinoembryonic antigen (CEA) and squamous cell carcinoma antigen (SCCA)
in patients with advanced cervical cancer undergoing various chemotherapies and their effects on patient safety.
Methods: A total of 65 patients admitted to our hospital with advanced cervical cancer were included as the study
subjects and were divided into two groups based on the chemotherapy they received: control group (n = 31) and
observation group (n = 34). After two cycles of systemic (IV) chemotherapy in the control group and intra-arterial
infusion chemotherapy in the observation group, the two groups were compared for treatment efficacy. Results:
After chemotherapy, the effective rate was 76.47% in the observation group and 48.39% in the control group (P <
0.05). The CEA and SCCA levels were reduced in the two groups, and the observation group had significantly lower
levels than the control group (P < 0.05), and also in patients with CR and PR (P < 0.05). Conclusion: In patients with
advanced cervical cancer, intra-arterial infusion chemotherapy can improve the efficacy and short-and long-term
survival, and reduce the serum VEGF level, blood flow in the tumor, metastasis, and reoccurrence.
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Introduction

Cervical cancer is a common malignant tumor
in women. Annually, the newly reported cases
of cervical cancer in China account for approxi-
mately 28.8% of all global cases. Most patients
are young women, especially those aged < 35
years, and the incidence is on the rise [1]. In
cervical cancer, the tumor cells infiltrate and
invade the surrounding tissues. Therefore, pa-
tients with advanced cervical cancer may ex-
hibit local or general symptoms corresponding-
ly, including pains, frequent micturition, urgent
urination, as well as swelling and pain in the
lower extremities. For patients with advanced
cervical cancer who are unsuitable for or unwill-
ing to undergo surgical treatment, chemothera-
py as classical treatment includes systematic
(IV) chemotherapy and intra-arterial infusion
chemotherapy, with most clinical applications
using different routes of administration. Some

studies [2-4] have revealed that intra-arterial
infusion chemotherapy is superior to systemat-
ic (IV) chemotherapy with respect to short-term
treatment efficacy. The development and prog-
ress of the tumor is generally accompanied by
abnormal expression of molecular tumor mark-
ers, while carcinoembryonic antigen (CEA) and
squamous cell carcinoma antigen (SCCA) are
the major indices for clinical diagnosis of a
malignant tumor. CEAs are mostly found in the
gastrointestinal epithelial cells, on the surface
of some tumor cells in colon cancer and lung
cancer. SCCAs are mainly present in squamous
cell (SC) tissues in cervical cancer. Their release
into the serum may result in abnormal expres-
sion of molecular tumor markers. In the present
study, the efficacy and safety of different che-
motherapies in patients with advanced cervical
cancer and the resultant changes in the expres-
sion of serum CEA and SCCA were observed
and reported.
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Materials and methods
General materials

A total of 65 patients with advanced cervical
cancer admitted to our hospital were included
as the study subjects and were retrospectively
analyzed. As per the inclusion criteria, patients
who were diagnosed with cervical cancer clas-
sified as squamous cell carcinoma stage llb-1lIb
based on pathological biopsies and according
to International Federation of Gynecology and
Obstetrics were included on the basis of an
expected survival of > 3 months and ECOG
score of < 2. They had not previously received
nor had any contractions against chemothera-
py. All included patients signed an informed
consent form and agreed to cooperate with the
follow-ups. As per the exclusion criteria, some
patients were excluded as they were > 70 years
old, had undergone surgical treatment, had he-
patic and renal insufficiency, had other malig-
nant tumors concurrently, or had a history of
surgeries in the pelvis. The patients were divid-
ed into the control group (n = 31) and the obser-
vation group (n = 34) according to the chemo-
therapy they received. This study was approved
by the Ethics Committee of the Baotou Central
Hospital. All study participants provided written
informed consent before participating in the
study.

Methods

The control group received systematic (IV) che-
motherapy, including intravenous drip of 1 mg
leurocristine (Haizheng Huirui Pharmaceutical
Co., Ltd., GYZZ No. H20043326, specification)
at 1 mg/m?, 10 mg cisplatin (Qilu Pharmaceuti-
cal Co., Ltd., GYZZ No. H37021358, specifica-
tion) at 70 mg/m?2, and 15 IU bleomycin (Hanhui
Pharmaceutical Co., Ltd., GYZZ No. H20055-
883, specification) at 20 mg/m?2. The treatment
consisted of two cycles at an interval of 1 week.
The observation group received intra-arterial
infusion chemotherapy, including intravenous
drip of leurocristine 0.5 h before treatment,
ultrasonography-guided arteria cruralis punc-
turing to insert the catheter into the uterine
artery or the anterior trunk of the internal iliac
artery, perfusion of cisplatin at 70 mg/m? and
bleomycin at 20 mg/m? via microcatheter, and
embolization with a gelatin sponge. The treat-
ment consisted of two cycles at an interval of 4
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weeks. After treatment, both groups were addi-
tionally treated with radiotherapy, wherein the
anterior and posterior pelvic cavity were sepa-
rately exposed at an intensity of 2 Gy/time for
five times a week, with the total exposure dose
of 40-45 Gy.

Evaluation criteria

(1) Efficacy: the two groups were evaluated
after two cycles of chemotherapy, and the re-
sult was graded as complete response (CR) if
the former sites had completely disappeared,
partial response (PR) if the former sites had
shrunk by > 50% but failed to disappear while
no new sites developed, no change (NC) if the
former sites had shrunk < 50% or expanded <
25% while no new sites developed, progressive
disease (PD) if new sites had developed or the
former sites had expanded by > 25%. Effective
rate = (CR + PR)/n in group x 100%. (2) Serum
CEA and SCCA levels: 5 mL of blood was drawn
from the veins of the patients before and after
two cycles of chemotherapy, centrifuged at
3000 rpm for 10 min, and tested for CEA and
SCCA levels using the chemiluminescence me-
thod with the 12000 automatic chemilumines-
cence immune analyzer and supporting rea-
gents from Abbott U.S. (3) Blood flow in the
tumor: before chemotherapy and at 2 weeks
after chemotherapy, the two groups were test-
ed for uterine artery pulsatility index and flow
index (Fl) using TH-5200 full digital CDU diag-
nostic apparatus from Beijing Teknova Digital
Technology Co., Ltd., and microvessel density
(MVD) in the cervical cancer tissues with dou-
ble staining technology in immunohistochemis-
try; the result was the mean value of five visual
fields observed under 400x lens. (4) Vascular
endothelial growth factor (VEGF) level: 5 mL of
blood was drawn from the veins of the patients
before chemotherapy and after two cycles of
chemotherapy, centrifuged at 3000 rpm for
10 min, and tested for VEGF-A, VEGF-C, and
VEGF-D levels with enzyme-linked immunosor-
bent assay (ELISA) using test kits from Becton-
Dickinson, U.S. (5) Chemotherapy-related toxic
reaction: evaluation was performed according
to NCI-CTC developed by the National Cancer
Institute, and toxic reactions graded between IlI
and IV were recorded. (6) Patients were fol-
lowed for 1-3 years to record their rates of sur-
vival, metastasis, and recurrence.
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Table 1. Comparison of the general characteristics of the two groups (X + s, n)

Clinical staging Lymphatic metastasis

Group n Average age (year) Tumor diameter (cm) m a m Yes No
Observation group 34 56.47 + 5.39 4.38 + 0.25 12 17 5 12 22
Control group 31 57.16 £ 5.82 4.33+0.21 12 16 3 13 18
X3/t - 0.496 0.393 0.302
P - 0.621 0.822 0.583

Table 2. Comparison of the clinical efficacy in the two groups [n (%)]

Group n CR NC PD Effective rate
Observation group 34 4 (11.76) 22 (64.71) 6 (17.65) 2 (5.88) 26 (76.47)
Control group 31 3(9.68) 12 (38.71) 13 (41.93) 3(9.68) 15 (48.39)
X2 - - - 5.491
p 0.019
A BB Pre-chemotherapy B Significant improvement in
5o Post-chemotherapy 10, i;:ci::rsg::er?:gy ?he clinica_l ef_ficac;_/ using
e " intra-arterial infusion chemo-
ay T 5 therapy
% 30+ T 2 64 T
< 204 S 4 The effective rate was 76.47%
= 10‘i I @ 2 in the observation group and
48.39% in the control group (P
% Observat‘ion group Conlro'l group = Observat'ion group Conlro‘l group < 0'05)' indicating that intra-

Figure 1. Comparison of the serum levels of CEA and SCCA between the two
P < 0.001 for the comparison with pretreatment
conditions; #P < 0.05 for the comparison with the control group.
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groups (X % s). Note:

Statistical analysis

Statistical analyses were performed with SPSS
19.0. Statistical charts were produced with
Graphpad Prism 8. In case of numerical data
expressed as X * s, comparison studies were
performed using t test; in case of nominal data
expressed as %, comparison studies were con-
ducted with x? test. For all statistical compari-
sons, sighificance was defined as P < 0.05.

Results
Clinical materials

The control group enrolled 31 patients with the
mean age of (57.16 + 5.82) years, while the
observation group enrolled 34 patients with
the mean age of (56.47 + 5.39) years. Age,
tumor diameter, clinical staging, and clinical
data about the metastasis of lymphonodi were
not significantly different (P > 0.05) between
the two groups (Table 1).
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arterial infusion chemothera-
py could significantly improve
the clinical effects compared
with systematic (IV) chemo-
therapy (Table 2).

Significant reduction in the serum levels of
CEA and SCCA using intra-arterial infusion che-
motherapy

The serum levels of CEA and SCCA of the two
groups were comparable (P > 0.05) before che-
motherapy. The levels in both the groups were
reduced after treatment, and the serum levels
of CEA and SCCA were significantly lower in the
observation group than in the control group (P
< 0.05), indicating that intra-arterial infusion
chemotherapy could significantly reduce the
serum CEA and SCCA levels in patients with
cervical cancer (Figure 1).

Comparison among patients who exhibited dif-
ferent effects on the serum levels of CEA and
SCCA before and after chemotherapy

The CEA and SCCA levels were reduced in CR
and PR patients (P < 0.05), but were not signifi-
cantly changed in NC patients (P > 0.05) and
were increased in PD patients (P < 0.05), sug-
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Table 3. Comparison of the CEA and SCCA levels of the patients with various treatments before and
after chemotherapy (X + s)

Indices CR(n=7)

PR (n = 34) NC (n = 19) PD (n = 5)

CEA (ng/mL) Before chemotherapy 37.89 + 6.82 38.15 + 6.76 37.64 £ 714 3796 £+ 7.21
After chemotherapy 13.60 £+ 2.63 18.04 £ 3.09 38.22+465 51391594
T - 8.792 7.158 0.180 -3.804
P - <0.001 <0.001 0.860 0.003
SCCA (ug/L) Before chemotherapy 6.69 +£1.12 6.78 £ 1.15 6.86 £ 1.09 6.92 +1.17
After chemotherapy 2.72 +0.25 3.93+0.23 6.47 + 1.26 9.85+1.35
T - 9.153 25.402 0.619 4.339
P - < 0.001 < 0.001 0.547 0.001
A @l Pre-chemotherapy B Cc
B Pre-chemotherapy . 8
4 ) Post-chemotherapy 601 Post-chemotherapy 2, W ::;T:::::e,::y
_— pa - - ‘; 204
g veg T ! é 404 - - &
& 24 T £ 3 " T
-] g ] seeg
3 £ ) g '° -
14 é: 54
04 v T 0- 04

Observation group Control group

Observation group Control group

Observation group Control group

Figure 2. Comparison of the uterine artery hemodynamics and MVD between the two groups (X + s). Note: “P < 0.05
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and
group.

gesting that serum levels of CEA and SCCA
could reflect the tumor burden after chemo-
therapy (Table 3).

Significant improvement in the uterine artery
hemodynamics and MVD after intra-arterial
infusion chemotherapy

No significant difference was noted in the uter-
ine artery PI, Fl, and MVD before chemotherapy
(P > 0.05) in the two groups. However, there
was a reduction in these indices after treat-
ment in both groups, and the uterine artery PlI,
FI, and MVD were significantly lower in the
observation group than in the control group (P
< 0.05), indicating that intra-arterial infusion
chemotherapy could significantly improve the
uterine artery hemodynamics and MVD (Figure
2).

Significant improvement in the serum level
of VEGF after intra-arterial infusion chemo-
therapy

The two groups had no significant difference in

the serum level of VEGF-A, VEGF-C, and VEGF-D
before chemotherapy (P > 0.05). These indices
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P < 0.001 for the comparison with pretreatment conditions; #P < 0.05 for the comparison with the control

exhibited reduction in both groups after treat-
ment, and the serum level of VEGF-A, VEGF-C,
and VEGF-D were significantly lower in the
observation group than in the control group (P
< 0.05), suggesting that intra-arterial infusion
chemotherapy could significantly improve se-
rum levels of VEGF-A, VEGF-C and VEGF-D in
patients (Figure 3).

Comparison of chemotherapy-related toxic re-
actions from grades Il to IV and the 1-year and
3-year rates of survival, metastasis, and reoc-
currence between the two groups

The two groups had no significant difference in
the incidence of chemotherapy-related toxic
reactions from grades Ill to IV (P > 0.05, Table
4). The observation group had significantly
lower 1-year and 3-year rates of survival, metas-
tasis, and reoccurrence than the control group
(P < 0.05, Table 5).

Discussion
Cervical cancer is the second most common

gynecological tumor and accounts for 73%-
93% of all malignant tumors in the reproductive
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Figure 3. Comparison of the serum levels of VEGF between the two groups (X * s, ng/L). Note: *"P < 0.001 for
comparison with pretreatment conditions; #P < 0.05 for comparison with the control group.

Table 4. Comparison of the toxic reactions between grades lll and IV in the two groups [n (%)]

Group N Leukopenia Thrombocytopenia Nausea/Vomiting Diarrhea Rer:jaaI;L;ngcetion Cystitis ?;223
Observation group 34 3(8.82) 4(11.76) 3(8.82) 2(5.88) 1(2.94) 0(0.00) 2(5.88)
Control group 31 6(19.35) 6 (19.35) 5(16.13) 2 (6.45) 2 (6.45) 1(3.23) 7(22.58)
X2 - 0.754 0.253 0.268 0.178 0.007 0.000 2.520
P - 0.220 0.397 0.371 0.924 0.501 1.000 0.052
Table 5. Comparison of the prognosis in the two groups [n (%)]
Survival Metastasis Recurrence

Group

1-year 3-year 1-year 3-year 1-year 3-year
Observation group 34  30(88.23) 21 (61.76) 2 (5.88) 11 (32.35) 3(8.82) 12 (35.29)
Control group 31 20(64.52) 11(35.48) 9(29.03) 18 (58.06) 10 (32.26) 19 (61.29)
X2 - 5.139 4.481 6.181 4.338 5.566 4.393
P - 0.024 0.034 0.013 0.037 0.018 0.036

system of women aged 40-60 years [5]. Al-
though the tumor originates in a special organ
with insidious causes that no obvious symp-
toms can be found in the early stage, most
patients are diagnosed at an advanced stage
wherein they complain of abnormal bleeding
or vaginal discharge and miss the best chance
for radical resection. As a result, they have to
choose between more conservative treatments
such as radiotherapy and chemotherapy. Mole-
cular tumor markers are substances produced
during the process of tumor development, pro-
gression, and metastasis and are closely relat-
ed to the prognosis [6]. Studies [7-9] have
proved that the expression of molecular tumor
markers in patients with cervical cancer may
be affected by various treatment methods such
as surgery, radiotherapy and thermotherapy.

Cisplatin is a metal platinum complex that dis-
rupts the DNA replication pathway of tumor
cells and suppresses their reproduction and
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growth to resist tumors, while leurocristine is a
natural base extracted from catharanthus ro-
seus of Apocynaceae with effects against tu-
mors, and bleomycin a broad spectrum antitu-
mor drug that disturbs the DNA of tumor cells
by breaking the single strand and double st-
rands, and blocks reproduction pathways [10].
In systemic (IV) chemotherapy, the patients are
administered chemotherapy drugs via the veins
where the drugs are transported to most of the
organs and tissues via the circulating blood to
fight against tumors. Intra-arterial infusion che-
motherapy works by puncturing and directly
infusing chemotherapy drugs into the arteries
to affect the local lesions of the tumor acting as
antineoplastons. It is a therapy that not only
prevents the first-pass effect in the liver due to
systematic chemotherapy and blood distribu-
tion affecting the concentration of chemothera-
py drugs, but also elevates the local blood con-
centration of the drugs, extending their time of
operation on the tumor, and enhancing the
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lethal effect [11, 12]. The present study re-
vealed that the short-term efficacy of intra-ar-
terial infusion chemotherapy was superior to
that of systematic (IV) chemotherapy based on
the effective rate of 76.47% in the observation
group and 48.39% in the control group, which
was consistent with the results in the previous
literature [13].

CEA and SCCA are highly specific molecular
tumor markers used in the clinical diagnosis
of many malignant tumors. CEA is a carbohy-
drate protein existing in the tissues of malig-
nant tumors, such as embryonal tumors, gas-
troenteric tumors, lung cancer, and urinary sys-
tem tumors [14, 15]. Muley et al. [16] found
that early assisted chemotherapy can signifi-
cantly reduce the serum CEA level in patients
with squamous cell lung carcinoma. Based on
this result, they suggested serum CEA as a pre-
dictor of the advantages of assisted chemo-
therapy in the early stages. SCCA is a glycopro-
tein extensively present in normal tissues at
microexpression levels (< 1.5 ng/mL) [17].
Research has shown that [18] SCCA is highly
expressed in the tissues and serum of patients
with squamous cell carcinoma. The present
results indicated that the observation group
achieved a more significant reduction in the
serum levels of CEA and SCCA than the control
group, suggesting that after intra-arterial infu-
sion chemotherapy, patients with advanced
cervical cancer experienced more significant
reductions in serum levels of CEA and SCCA, as
reported previously [19]. The possible reasons
include reduced tumor load and reduced serum
levels of CEA and SCCA due to chemotherapy.
Compared with systematic (IV) chemotherapy,
intra-arterial infusion chemotherapy is better
in terms of local blood concentration and more
prominent in lethal effect, based on which, tu-
mor load is relieved significantly so that the
observation group reported more dominant re-
duction in tumor markers. In addition, the study
also showed that the serum levels of CEA and
SCCA were reduced in CR and PR patients,
while they remained unchanged in NC patients,
and increased in PD patients, indicating that
serum levels of CEA and SCCA could reflect the
tumor load and play a clinical role in judging the
effects of chemotherapy.

MVD is a hot topic in tumor development in
recent years, which is closely related to the
growth and metastasis of malignant tumors,
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active growth of vessels, and supply of blood
[9]. To develop and progress, malignant tumors
require a large amount of blood supply. Studies
have revealed that in patients with cervical can-
cer, MVD and uterine artery hemodynamics are
increased to that in healthy populations and
patients with benign cervical diseases and are
associated with the pathological staging of tu-
mors [20]. VEGF-1, VEGF-C, and VEGF-D are
important factors from the VEGF family, of whi-
ch VEGF-A mainly participates in tumor angio-
genesis, and VEGF-C and VEGF-D contribute to
lymphangion genesis. These three factors are
closely associated with tumor development, pr-
ogression, and metastasis [21]. Research [16]
has shown that in patients with cervical can-
cer, the serum levels of VEGF-A, VEGF-C, and
VEGF-D are significantly higher than those in
healthy populations and patients with precan-
cerous lesions of cervical cancer. In the pres-
ent study, reductions in the uterine artery PI, FI,
MVD, and serum VEGF-A, VEGF-C, and VEGF-D
were reported and were more significant in the
observation group. This clearly indicated that
chemotherapy reduced the blood supply to
tumors and suppressed angiogenesis. In com-
parison, the effects of intra-arterial infusion
chemotherapy are more obvious, suggesting
that uterine artery hemodynamics, MVD, and
serum VEGF can be used as important indices
of the effects of chemotherapy.

In terms of safety, the incidence of toxic reac-
tions between grades Ill and IV was slightly
lower in the observation group than in the con-
trol group (P > 0.05). However, in previous stud-
ies [20, 22], the toxic reactions due to local
intra-arterial infusion chemotherapy were sig-
nificantly less than those due to systematic (1V)
chemotherapy. A possible reason for such a
huge difference is the small sample size of the
study, which only recorded the incidence of
toxic reactions between grades Ill and IV. The
long-term prognosis in the observation group
was lower than that in the control group, as
indicated by the 1-year and 3-year rates of sur-
vival, metastasis, and recurrence, which was
consistent with the results of the previous
report [23]. This indicated that intra-arterial
infusion chemotherapy could improve the prog-
nosis in patients with advanced cervical can-
cer, reduce metastasis and recurrence, and
improve the survival rate.

Am J Transl Res 2021;13(10):11875-11882
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In summary, in patients with advanced cervical
cancer, intra-arterial infusion chemotherapy
can improve treatment efficacy as well as the
short- and long-term survival, and reduce se-
rum VEGF level, blood flow in tumor, metasta-
sis, and recurrence. Based on its important ref-
erence value in the evaluation of chemotherapy
effects, the results suggested that serum CEA
and SCCA may be potential predicting factors
for benefits of chemotherapy.
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