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1. Introducti

Various clinical treatments are currently available for breast
cancer, with surgery, radiotherapy and chemotherapy being
the most commonly used treatment modalities [2]. Notably,
surgery has proven to be clinically effective, particularly for
early-stage breast cancer patients. Surgical interventions en-
compass radical resection and breast-conserving surgery, the
latter being increasingly favored due to its favorable cosmetic
outcomes, particularly among the younger population of breast
cancer patients. However, clinical evidence indicates a no-
table recurrence rate associated with breast-conserving surgery
alone in early-stage breast cancer patients. To mitigate this risk
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and consequently enhance patient survival and improve their
quality of life, the post-surgical application of targeted radio-
therapy or chemotherapy is now being implemented. Thus, we
designed this present study to further investigate the clinical
efficacy of combining docetaxel with radiotherapy in breast
cancer surgery patients.

2. Information and methods

2.1 Clinical data

This study comprised a cohort of 110 breast cancer patients
who were admitted to our hospital between January 2023 and
June 2023. The study inclusion criteria were: patients had
to meet the relevant criteria specified in the Guidelines and
Norms for the Diagnosis and Treatment of Breast Cancer of
the Chinese Anti-Cancer Association, had unilateral breast
lesions, undergoing their initial treatment for breast cancer,
have undergone breast-conserving surgery, had an expected
survival period of at least 6 months, and had complete clinical
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data for study analysis.

The exclusion criteria for this study were: (1) contraindi-
cations to radiotherapy; (2) had recurrent breast cancer; (3)
metastatic breast cancer; (4) abnormalities in heart, liver, kid-
ney or other vital functions; (5) exhibiting severe bleeding or
signs of infection; and/or (6) experiencing communication or
comprehension difficulties.

The patients were randomly classified into two groups,
namely the study and control groups, with each group
comprising 55 cases, based on the random number table
method. A comparison of clinical data between these
two groups revealed no statistically significant differences
(Table 1).

2.2 Treatment method

All patients underwent breast-conserving surgery, during
which the local tumor lesions and the adjacent 2 cm of normal
tissue were excised. Notably, preservation of the thoracic
dorsal and long thoracic nerves was conducted in all patients,
and the surgical procedures were performed following current
guidelines [3].

In the control group, docetaxel (Shenzhen Wanle Pharma-
ceutical Co., Ltd.; approval number: State Drug Administra-
tion H2005206; specification: 0.5 mL:20 mg) was adminis-
tered intravenously at a dose of 75 mg/m? once every 3 weeks,
starting from 2 to 4 weeks after surgery.

The study group, in addition to docetaxel treatment, received

Indicators

Age (yr)
BMI (kg/m?)
Tumor diameter (cm)
Location of incidence (n,
Left

Right
Menopause status (n,
Menopdtsa 23
N 32
Clinical stz
Stage 1 34
Stage 11 21
Axillary lymph node status (n, %)
Positive 31
Negative 24
Pathological type (n, %)
Infiltrating ductal carcinoma 52
Medullary carcinoma 1
lobular carcinoma 2

BMI: Body Mass Index.
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dure was as follows: Patients were positioned in the supine
position, and they were secured using a breast brace, with a
suitable headrest provided based on individual requirements.
Prior to marking for patient positioning, it was ensured that
the upper extremity was maintained in an abducted position
with an abduction angle exceeding 90 degrees. A Computed
tomography (CT) scanner was used for patient imaging and
data acquisition, which was subsequently entered into the
Eclipse system for a precise treatment plan. To ensure accurate
positioning and error control within a 5 mm margin, calibration
was performed on the simulated positioning machine before
radiation therapy.

Then, dynamic intensity-modulated trgatment was admin-

sion, five times per week.
Before assessing efficac

etween the study and control groups.

Control Group .

(n = 55) Statistical values p value
45.38 +£4.09 —0.046 0.963
24.20 +£2.19 —0.097 0.923
428 +£0.53 —0.266 0.791

22
0.038 0.846

33

24
0.037 0.847

31

35
0.039 0.844

20

30
0.037 0.848

25

51
. 0.210 0.900

3
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to the bottom of the flow tube. Second, 50 uL of thoroughly
mixed EDTA-K2 anticoagulated whole blood was carefully
pipetted into the tube using the reverse pipetting technique,
ensuring that the blood was positioned at the tube’s base and
away from its upper wall. Third, the tube was capped, gently
mixed for approximately 3 seconds, and allowed to incubate
at room temperature, shielded from light, for 15-25 minutes.
Fourth, 450 pL of hemolytic agent for hematology analysis
was added into the tube, which was then recapped and incu-
bated for an additional 15 minutes at room temperature, still
protected from light. Lastly, absolute counting microspheres
were added, and the sample was prepared for testing on the
machine, following which the data were analyzed using flow
cytometry software (FlowJo v10.6.2, Becton, Dickinson, and
Company (BD), Ashland, OR, USA).

2.3.2 Tumor markers

Venous blood samples were collected from patients, and the
levels of chitinase-3-like protein-1 (YKL-40), glycoconjugate
antigen 125 (CA125), carcinoembryonic antigen (CEA), and
glycoconjugate antigen 15-3 (CA15-3) were quantified using
Enzyme-Linked ImmunoSorbent Assay (ELISA).

2.3.3 Venous blood samples

Venous blood samples were collected from patients, and the
expression levels of DNMT1, CP-1, and CUEDC2 were as-
sessed using reverse transcription-polymerase chain reaction
(RT-PCR). Briefly, 1 mL of TrizoL was added to serum sam-

desigfied using Primer 5.0 software
NCew Zealapd).

scssed according to the criteria
ational Anti-Cancer Society [4], clas-
sifying it into S@Weral categories: Complete Remission (CR),
which signifies th@€omplete disappearance of tumor tissue;
Partial Remission{PR), characterized by a reduction in tumor
diameter of >50%; Stable Disease (SD), indicating a reduction
in tumor tissue, but not to the extent of partial remission,
or a slight reduction or insignificant increase; and Disease
Progression (PD), defined by a 25% increase in tumor tissue
or the appearance of new tumor tissue. The total effectiveness
rate of the treatment was calculated as the number of cases
with CR or PR divided by the total number of cases multiplied
by 100%. Patients were followed up for 1 to 3 years, and the
median follow-up time was 6 months.

2.4 Statistical methods

Data analysis was conducted using SPSS 27.0 (IBM, Armonk,
NY, USA). Normally distributed measurement data are pre-
sented as mean =+ standard deviation (£s) and compared using
the #-test. Count data are presented as cases (%) and analyzed
using the x? test, with significance set at p < 0.05. A binary
logistic regression analysis model was employed for multifac-
tor regression analysis. The R software (R 4.1.1, Copyright
(C) 2023 The R Foundation for Statistical Computing, New
Zealand) was used to generate column line graphs for the
prediction model. The goodness-of-fit of the probability model
was assessed using the Hosmer and Lemeshow test, and the
predictive value of the model was eva drawing the
Receiver Operating Characteristic ing SPSS.

3. Results

3.1 Comparison
the two group

study group were lower than those in the control group, as
llustrated in Table 3, Figs. 3,4.

3.3 Comparison of T-lymphocyte
subpopulation indices between the two
groups

The T-lymphocyte subpopulation indices in both groups were
not significantly different before or after treatment (p > 0.05).
Nevertheless, both groups showed lower levels of CD3+ and
CD4+ after treatment, and this difference was statistically
significant (p < 0.05) (Table 4, Figs. 5,6).

3.4 Comparison of adverse reactions
between the two groups

In the study group, 9.09% of patients experienced adverse
events, while in the control group, the incidence was 5.45%.
However, this difference was not found to be statistically
significant (p > 0.05) (Table 5).

3.5 Comparison of clinical efficacy between
the two groups

The total treatment effectiveness rate in the study group was
80.00%, which was significantly greater than the 60.00% rate
observed in the control group (p < 0.05), as demonstrated in
Table 6.



Indicators

YKL-40 (ng/mL)
Before Treatment
After Treatment
t value
p value

CA125 (U/mL)
Before Treatment
After Treatment
t value
p value

CEA (ng/mL)
Before Treatment
After Treatment
t value
p value

CA15-3 (U/mL)
Before Treatment
After Treatment
t value

p value

YKL-40: chitinase-3-like protein-1; CAI125:
glycoconjugate antigen 15-3.

150 -

Study Group
(n=155)

94.35 £ 8.65
71.25 £7.26
15.227
<0.001

26.35 £2.16
13.24 £ 1.34
38.066
<0.001

1.86 £ 0.16
0.61 + 0.04
59.446
<0.001

36.35 £3.19
25.96 £2.64
16.858
<0.001

TABLE 2. Comparison of tumor markers between the two groups (z £ s).

Control Group £ value value
(n=55) P
94.36 + 8.61 —0.006 0.995
81.25 +8.11 —6.820 <0.001
7.751 —_— —_
<0.001 _— —_—
26.36 £+ 2.09 -0.025 0.980
19.35 £ 1.94 -19.227 <0.001
18.956 —_
<0.001 —
1.84 £0.19 553
1.14 £ 0.11 <0.001
23.771 _
<0.001 —_
36.33 £3.0 0.973
30.31 &+ —-8/4085 <0.001

— Research group

== Control group

YKL-40

Comparison of tumor markers between the two groups before treatment

18

CA125

CEA CA15-3
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CEA: carcinoembryonic antigen;, CAI15-3:

FIGURE 1. Comparison of tumor markers between the two groups before treatment. YKL-40: chitinase-3-like protein-1;
CA125: glycoconjugate antigen 125; CEA: carcinoembryonic antigen; CA15-3: glycoconjugate antigen 15-3.
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Data 2
100
— Research group

80 - == Control group
60 -

40 A

N i [

0 I |--|| — I
YKL-40 CA125 CEA CA15-3

Comparison of tumor markers between the two before t ent

TABLE 3. Comparison of DNMT1, CP-1 and CUED xpressions/between the two groups (T £ s).

Indicators Stl(lﬂ}/z(;rs(;up t value p value
DNMT1
Before Treatment 2.56 +0.21 —0.495 0.622
After Treatment 041+ —29.493 <0.001
t value -888 — —
p value <08 —_— —_—
CP-1
Before Treat 2.14+0.19 0.353 0.725
After Tt 1.24 £0.16 —30.402 <0.001
ty, 25.538 — —
p value <0.001 —_— —_—
CUEDC2
Before Treatment 1.69 £ 0.16 1.68 £+ 0.15 0.542 0.589
After Treatment 0.24 £ 0.03 0.86 + 0.08 —56.554 <0.001
t value 68.036 36.195 — —
p value <0.001 <0.001 —_— —_—

DNMTI: DNA methyltransferase; CP-1: oncogene cripto-1; CUEDC2: CUE structural domain protein 2.
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Data 3

3 -—
— Study group
== Control group
2 4
1 -
0 T | 1

DNMT1 CP-1 CUEDC2

Comparison of expression levels of DNMT1,

P-1 and CU 2 before treatment

FIGURE 3. Comparison of DNMT1, CP-1, and CUEDC2
DNMT1: DNA methyltransferase; CP-1: oncogene criptq-1; CUEDC

ressions bgtween the two groups before treatment.
ral domain protein 2.

— Study group

== Control group

0.0 T | |
DNMT1 CP-1 CUEDC2

Comparison of expression levels of DNMT1, CP-1 and CUEDC2 before treatment

FIGURE 4. Comparison of DNMT1, CP-1 and CUEDC?2 expressions between the two groups after treatment. DNMT1:
DNA methyltransferase; CP-1: oncogene cripto-1; CUEDC2: CUE structural domain protein 2.
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TABLE 4. Comparison of DNMT1, CP-1 and CUEDC?2 expressions between the two groups (Z + s).

Indicators Stl(lgyzC;rS(;up Cor(lgil SC;r)oup t value p value
CD3+

Before Treatment 67.25 £ 6.16 67.29 + 6.09 —0.034 0.973

After Treatment 60.35 £ 6.15 60.29 £ 6.11 0.051 0.959

t value 5.712 5.495  — —_—

p value <0.001 <0.001 —_— —_—
CD4+

Before Treatment 44.15 £ 4.06 44.19 £+ 4.09 —0.064 49

After Treatment 37.26 £3.62 37.24 £3.69 0.029 7

t value 9.648 9.059 —

p value <0.001 <0.001 —
CD8+

Before Treatment 36.25 £3.16 36.31 +£3.09 .101 0.920

After Treatment 35.26 £3.06 3519+£3 0. 0.905

t value 1.683 1.703  — —_—

p value 0.098 0.094 —_— —_—
CD: Cluster of Differentiation.

D
— Research group
== Control group
0 T T T
CD3+ CD4+ CD8+

Comparison of T lymphocyte subsets indicators before treatment

FIGURE 5. Comparison of T-lymphocyte subpopulation indices between the two groups before treatment. CD: Cluster
of Differentiation.
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Comparison of T lymphocyte subsets after tr
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— Research group

== Control group

etween the two groups after treatment. CD: Cluster of

Differentiation.
TABLE 5. Comparison of the incidenc eactions (n, %).

Groups Number of cases Cardiac injury  Raglte poisoning  Peripheral nerve injury  Total adverse reactions

Study Group 55 2,3.64 2,3.64 5,9.09

Control Group 55 82 1,1.82 3,545

x? value —_— —_— 0.539

p value — — 0.463

rison of clinical efficacy between the two groups (n, %).
Groups ber ofBases Complete remission  Partial remission Stable Progression Total effective
Study Group 26,47.27 18, 32.73 6,10.91 5,9.09 44, 80.00
22,40.00 11, 20.00 6, 10.91 16,29.09 33, 60.00

- 5.238
—_— 0.022

4. Discussion

Breast cancer has remained a pervasive health concern in
China, evolving into a significant public health issue with
profound implications for women’s well-being [5, 6]. Its treat-
ment remains challenging as it is typically characterized by
multiple lesions, limited early symptoms, and increased risks
for metastasis and recurrence. Surgical interventions represent
the cornerstone of breast cancer treatment, and postoperative

measures, including radiotherapy, are crucial to diminish the
risk of recurrence and metastasis and serve to extend patients’
survival and enhance their overall quality of life.

Chemotherapy has become an effective treatment approach
in the comprehensive management of numerous cancers, offer-
ing notable benefits and outcomes in the postoperative man-
agement of breast cancer. Chemotherapeutic modalities aim
at eliminating subclinical or microscopic lesions that may be
present in distant organs and the lymph node system of breast
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cancer patients, thereby helping mitigate the risks associated
with local recurrence following surgery and the potential for
postoperative metastasis.

Docetaxel, as a chemotherapeutic agent, exerts a potent
influence on the mitotic process of tumor cells and possesses
distinct advantages in inhibiting tumor cell replication, as
well as in preventing tumor cell invasion and metastasis [7].
Clinical reports suggest that patients undergoing docetaxel
treatment exhibit favorable resistance profiles. Furthermore,
with advancements in therapeutic medical equipment, signifi-
cant progress has been achieved in radiation therapies [8]. In
recent years, intensity-modulated radiation therapy has been
found to have distinct advantages in the clinical management
of postoperative breast cancer patients [9], such as enabling
effective treatment targeting specific tissues while simultane-
ously safeguarding vital organs like the heart and lungs from
radiation damage. The combination of these two modalities
has been integrated into the clinical treatment protocols at
our hospital for postoperative breast cancer patients, yielding
improved outcomes [10].

Our study results revealed that after treatment, both the
study and control groups exhibited a significant reduction in
tumor markers compared to their pre-treatment levels (p <
0.05). Notably, the reduction observed in the study group
was more substantial than that in the control group, and this
difference was statistically significant (p < 0.05). YKL-40 is
a prominent member of the mammalian 18-glycosyl hydrolase
family and serves as an important marker in various cancers,
including colorectal, thyroid and breast cancers [11]. CA

[12].
CA15-3, a variant of glycoprot,

According to op
CUEDC2 levels were
compared tQ

cells, and its abnormal elevation
has been stronglyassociated with poor prognosis [14]. CP-1
can promote the in@ctivation of suppressor genes and plays a
crucial role in the'division of malignant tumor cells, facilitat-
ing their proliferation. Comparatively, CUEDC2 contributes
significantly to breast carcinogenesis and enhances tumor cell
infiltration and invasion [15]. Acting as a malignant oncogene
in breast carcinogenesis, CUEDC2 plays a pivotal role in
promoting the malignant progression of tumor cells [16—18].
In terms of adverse events, the study group had an incidence
rate of 9.09%, slightly higher than the rate of 5.45% observed
in the control group; however, this difference did not reach
statistical significance (p > 0.05), suggesting that the combina-
tion treatment of X-ray intensity-modulated radiotherapy and

docetaxel did not significantly exacerbate immune function
impairment in patients. We hypothesized that this could be pri-
marily attributed to the protective effects on normal tissues dur-
ing intensity-modulated radiotherapy, effectively safeguarding
the patients’ heart, lungs, and other vital functions, thereby
enabling effective control of adverse reactions.

The findings of this study indicate that the total treatment
effectiveness rate in the study group reached 80.00%, signif-
icantly surpassing the rate of 60.00% observed in the control
group (p < 0.05), which highlights the effectiveness of com-
bining docetaxel with X-ray intensity-modulated radiotherapy
in effectively restraining the malignant behavior of breast can-
cer cells, thereby influencing disease pregkession positively
and improving the clinical prognosis

0. 05) which implies that the combination
intensity-modulated radiotherapy and do-

organs such as the heart and lungs and thereby allowing for
ffective control of adverse reactions.

Furthermore, our present results also demonstrate that the
total treatment effectiveness rate in the study group reached
80.00%, surpassing the rate of 60.00% observed in the con-
trol group (p < 0.05). These findings further confirm the
potential efficacy of combining docetaxel with X-ray intensity-
modulated radiotherapy in effectively mitigating the malignant
behavior of breast cancer cells, which positively influenced
disease progression and improved clinical prognosis.

5. Conclusions

In conclusion, based on the study’s findings, it can be de-
duced that the combination of docetaxel and X-ray intensity-
modulated radiation therapy has a significant positive impact
on the clinical outcomes of breast cancer patients who have un-
dergone surgery. However, it is also important to acknowledge
the limitations such as the small sample size and retrospective
data in this study. Therefore, future research is needed to
broaden the scope and content of the investigation to derive
more comprehensive and objective conclusions to further en-
hance the clinical management of breast cancer patients.
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