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Purpose: To analyze the impacts of distinct chemotherapy methods on blood lipid levels in breast cancer patients.

Methods: Three hundred breast cancer patients were selected as the research subjects. The inclusion time limit was from January 2021 to
January 2023, and all received treatment in our hospital. Based on the therapy plan, the patients were divided into group A (epirubicin +
cyclophosphamide followed by paclitaxel regimen, 103 premenopausal cases + 61 postmenopausal cases), group B (docetaxel +
cyclophosphamide regimen, 41 premenopausal instances + 37 postmenopausal instances), group C (docetaxel + carboplatin regimen, 61
premenopausal instances + 24 postmenopausal instances), comparing the changes in blood lipid levels of patients in each group at pre-
therapy and post-therapy, and the abnormality frequency of blood lipids in every group of patients after therapy.

Results: After treatment, the triglyceride (TG) levels of the three groups of patients were clearly greater than those at pre-therapy, and
the high-density lipoprotein cholesterol (HDL-C) levels were clearly less than before therapy. The levels of low-density lipoprotein
cholesterol (LDL-C) in group B and C patients were clearly greater than those before therapy in the same one, while the LDL-C levels
in group A were clearly less than those before therapy in the same one; after therapy, the TG levels of patients in group A were clearly
less than those in group B, and LDL-C, total Cholesterol (TC) levels were clearly less than that in group B and C (P < 0.05). The
proportion of dyslipidemia in patients in the group A after therapy was clearly less than in group B (P < 0.05). After treatment, the
HDL-C levels of premenopausal patients in the three groups were clearly less than those at pre-therapy. The TG, TC, and LDL-C
levels of premenopausal patients in groups B and C were clearly greater than those at pre-therapy. The TG levels of premenopausal
patients in group A were clearly less than those before therapy. After treatment, the TG and TC levels of premenopausal patients in
group A were clearly less than those in group C, and the LDL-C levels were clearly less than those in group B and C (P < 0.05). The
proportion of dyslipidemia in premenopausal patients in the group A and C after therapy was clearly less than the group B (P < 0.05).
After therapy, the TG levels of postmenopausal patients in the three groups were clearly greater than those at pre-therapy, and the
HDL-C levels were clearly less than those at pre-therapy. The LDL-C levels of postmenopausal patients in group B and C were clearly
greater than those at pre-therapy. The TC and LDL-C levels of postmenopausal patients in group A were clearly less than those at pre-
therapy; after therapy, the LDL-C and TC levels of postmenopausal patients in group A were clearly less than those in group B and
C (P < 0.05). It had no statistically clear distinction in dyslipidemia among the three groups of postmenopausal patients after therapy
(P > 0.05).

Conclusion: Chemotherapy has adverse effects on the blood lipid levels of premenopausal and postmenopausal breast carcinoma
patients and increases the incidence of dyslipidemia. Compared with other regimens, epirubicintcyclophosphamide sequential
paclitaxel regimen has little impact on blood lipid level of breast carcinoma.
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Preface
Breast cancer is the most common female malignancy worldwide. In 2021, an estimated 284,200 new cases of breast

cancer will occur and nearly 43,600 women will die from breast cancer, making it one of the leading causes of cancer
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death in women.'* Most clinical treatments include surgery, chemotherapy, and radiotherapy. Chemotherapy is one of the
usual ways to treat breast carcinoma. With the rapid development of medical technology recently, the mortality ratio of
breast carcinoma has been relatively reduced and the overall survival has been prolonged. Nevertheless, the frequency of
other complications in breast carcinoma patients increased, leading to an increase in non tumor related mortality in breast
carcinoma patients.>* Cardiovascular disease is a common complication of breast carcinoma, and according to statistics,
the high-risk group for breast carcinoma in China is 45-year-old women, accounting for 70% of the total number. Most
45 year old women are in the perimenopausal or menopausal period, during which estrogen secretion continues to reduce
and lipid metabolism is abnormal, causing an increase in the frequency of cardiovascular illness.>® In addition, some
studies believe that cardiotoxic diseases can increase during chemotherapy treatment, which may be related to its
induction of hypercholesterolemia.”® Therefore, analyzing the impact of different chemotherapy methods on blood
lipid levels in breast carcinoma patients can help to adjust therapy plans in a timely manner, and early intervention can
decrease the frequency of cardiovascular illness and have further improvement on patients prognosis. This experiment
selected 300 breast carcinoma patients admitted to our hospital as the study subjects, aiming to analyze the effects of
different chemotherapy methods on the blood lipid levels of breast cancer patients.

Materials and Methods

General Information

Three hundred breast carcinoma patients were selected as the research subjects, and the inclusion time limit was from
January 2021 to January 2023. Inclusion criteria: () All are breast cancer patients, and the standards refer to the “Chinese
Expert Consensus on Neoadjuvant Treatment of Breast Cancer (2019 Edition)”; 2) All are treated with chemotherapy in
our hospital, and have a high degree of cooperation. Exclusion criteria: () Those with previous chemotherapy,

Table 1 General Data Analysis of the Two Groups [n (%) (¥ & s)]

grouping | n | Age (years) | BMI (kg/m2) DM EH

Agroup | 164 | 47.88:653 | 2451%3.15 | 9 (549) | I8 (10.98)
Bgroup | 71 | 47.44%6.19 | 2448319 | 5(7.04) | 10 (14.08)
Cagroup | 65 | 48.10£653 | 2467+2.10 | 3 (462) | 8(1231)

x2IF 0.202 0.087 0.396 0.461
P 0.817 0917 0.821 0.794

Table 2 The Blood Lipid Levels Compared Between Sufferers in Every Groups at Pre-Therapy and Post-Therapy

(x=xs)
time Grouping | n | TG (mmol /L) | TC (mmol /L) | HDL-C (mmol /L) | LDL-C (mmol /L)
Before treatment | A group 164 1.23+0.27 4.90+0.96 1.36+0.27 2.98+0.75
B group 71 1.26+0.24 5.08£1.65 1.37+0.24 3.01+0.69
C group 65 1.19+0.27 4.85+0.83 1.39+0.22 2.96+0.38
0.982 0.651 0.242 0.080
0.376 0.523 0.785 0.923
After treatment A group 164 1.54+0.45 * 4.68%1.33 1.24+0.24 * 2.80+0.43 *
Bgroup | 71 1.68% 043b 5.26% 37 1.25£0.18 2 3.18% 0°8ak
Cgroup | 65 1.59+0.27 * 5.13+ 08% 1.2740.18 2 3.154 01920
F 2.690 5.958 0.274 17.650
0.070 0.003 0.760 <0.001

Notes: Compare to the same one at pre-therapy, * P <0.05; compare to group A at the same time, ® P <0.05.
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Figure | The TG levels compared between patients in every groups at pre-therapy and post-therapy.
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Figure 2 The TC levels compared between patients in every groups at pre-therapy and post-therapy.

radiotherapy and other treatments; (2) Those combined with other pernicious tumors; (3) Those combined with illnesses
relevant to dyslipidemia; (¥) Those combined with serious dysfunction of important organs. Based on the therapy plan,
the patients were divided into group A (epirubicin + cyclophosphamide followed by paclitaxel regimen, 103 premeno-
pausal cases + 61 postmenopausal cases), group B (docetaxel + cyclophosphamide regimen, 41 premenopausal instances
+ 37 postmenopausal instances), group C (docetaxel + carboplatin regimen, 61 premenopausal instances + 24
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Figure 3 The HDL-C levels compared between patients in every groups at pre-therapy and post-therapy.
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Figure 4 The LDL-C levels compared between patients in every groups at pre-therapy and post-therapy.

postmenopausal instances), it had no clear distinction in age, gender, diabetes (DM), hypertension (EH) and so on in

Group1

E A group
E B group

ES C group

Group1

E A group
E B group
E C group

every groups (P > 0.05). All experimental procedures were approved by the hospital ethics committee. See Table 1.

Method

Group A was given 90 mg/m2 epirubicin, 600 mg/m2 cyclophosphamide, and 175 mg/m2 sequential paclitaxel liposome
treatment, with 14 days as one cycle, and a total of 4 cycles of treatment; Group B was given the therapy of 75 mg/m2
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docetaxel and 600 mg/m2 cyclophosphamide, with 21 days as one cycle, and a total of 4-6 cycles of treatment; Group
C was given 75 mg/m2 docetaxel and carboplatin area under the curve (AUC) for 4-5 days, 21 days is a cycle, with
a total of 4-6 cycles of treatment.

Observation Indicators

Laboratory indicators: Early morning fasting venous blood was collected from patients in all groups at pre-
therapy and post-therapy, and enzyme-linked immunosorbent assay was used to detect TC, HDL-C, LDL-C and
TG levels. Among them, abnormal blood lipids are TC>5.18mmol/L, TG>1.70mmol/L, HDL-C<1.04 mmol/L, or
LDL-C>3.37mmol/L.

Statistical methods

SPSS20.0 software was used to make analysis of the experimental data. Taking (¥ £s) indicates that TG, TC,
HDL-C, LDL-C and other measurement data are in line with the normal distribution. Comparison between
multiple samples uses analysis of variance (F-test). When the conditions of variance analysis cannot be met, data
analysis uses non-parametric testing (Kruskal-Wallis), pairwise comparisons were performed with the SNK-q
test. Gender, DM, EH and other count data were expressed as (%), and the y 2 test was used. The statistical
outcomes were considered statistically obvious with P < 0.05.

Results
The Blood Lipid Levels Compared Between Patients in Every Groups at Pre-Therapy
and Post-Therapy

After treatment, the TG levels of the three groups of patients were clearly greater than those before therapy, and the
HDL-C levels were clearly less than before therapy. The LDL-C levels of patients in group B and C were clearly greater
than those before therapy. The LDL-C level in group A is clearly less than the pre-treatment level in the same one. After
therapy, the TG levels of group A patients were clearly less than those of group B, and the LDL-C and TC levels of group
A were clearly less than the group B and group C (P < 0.05). Seeing Table 2, Figures 1-4.

The Dyslipidemia Compared Between the 2 Groups of Patients After Therapy

The incidence rates of dyslipidemia after therapy in patients in group A, B, and C were 36.59%, 57.75%, and 44.62%,
respectively. The proportion of patients in group A with dyslipidemia after therapy was clearly less than the one in group
B (P < 0.05). See Table 3, Figures 5 and 6.

Comparison of Blood Lipid Levels Between Two Groups of Premenopausal Patients at Pre-Therapy and Post-Therapy After
therapy, the HDL-C levels in the three groups of premenopausal patients were clearly less than those in the same group at
pre-therapy. The TG, TC, and LDL-C levels in the B and C groups of premenopausal patients were clearly greater than

Table 3 The Dyslipidemia Compared
Between the Two Groups of Sufferers After
Therapy [n (%)]

Grouping | n Dyslipidemia
Yes No
A group 164 | 60 (36.59) | 104 (63.41)

B group 71 | 41(57.75)* | 30 (42.25)
C group 65 | 29 (44.62) | 36 (55.38)

Pa 9.091
P 0.011

Note: Compare to group A, P <0.05.
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Abnormal blood lipid levels in Group C

yes
(n=29, 44.62%)

no
(n=36, 55.38%)

Figure 5 Analysis of dyslipidemia in patients in Group A and B after therapy.

Abnormal blood lipid levels in Group A Abnormal blood lipid levels in Group B
yes
yes (n=41, 57.75%)

(n=32, 31.07%)

no
(n=71, 68.93%) no
(n=30, 42.25%)

Figure 6 Analysis of dyslipidemia in patients in group C after treatment.

those in the same one before therapy, while the TG levels in the A group were clearly less than that in the same one before
therapy; after therapy, the TG and TC levels of premenopausal patients in group A were clearly less than those in group C,
and the LDL-C levels were clearly less than that in group B and C (P < 0.05). See Table 4, Figures 7—-10.

Comparison of Dyslipidemia in Two Groups of Premenopausal Patients After Therapy
The frequency ratios of dyslipidemia in premenopausal patients in Group A, B, and C after therapy were 31.07%,
55.88%, and 31.71%, respectively. The proportion of dyslipidemia in premenopausal patients in Group A and C after
therapy was clearly less than in Group B (P < 0.05). See Table 5, Figures 11 and 12.
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Table 4 The Blood Lipid Levels Compared Between Two Groups of Premenopausal Sufferers at Pre-Therapy and
Post-Therapy (X £ s)

Time Grouping | n | TG (mmol /L) | TC (mmol /L) | HDL-C (mmol /L) | LDL-C (mmol /L)
Before treatment | A group | 103 1.16£0.23 450031 1.38£0.19 2.8320.57
Bgroup | 34 1.16£0.24 4.52+1.46 1.34£0.15 2.84%0.39
Cgroup | 4l 1.08£0.16 439+1.35 1.36+0.27 2.78+0.41
1.841 0.247 0.474 0.142
P 0.162 0.781 0.623 0.868
After treatment Agroup | 103 1.39£0.21 * 4.50+1.26 1.294£0.20 * 2.79+0.46
Bgroup | 34 1.45+0.27 * 4.85+]37° 1.260.18 2 3.09+ 045ab
Cgroup | 4l |54 02620 479+ 050 1.300.25 3.05+ 033
4110 4158 0.359 9.217
0.018 0.017 0.699 <0.00|

Note: Compare to the same one before therapy, * P <0.05; compare to group A at the same time, ® P <0.05.

The Blood Lipid Levels Compared Between Two Groups of Postmenopausal Patients
at Pre-Therapy and Post-Therapy

After therapy, the TG levels of postmenopausal patients in the three groups were clearly greater than those

before therapy in the same group, and the HDL-C levels were clearly less than before therapy in the same group.

The LDL-C levels of postmenopausal patients in group B and C were clearly greater than those before therapy in

the same one. The TC and LDL-C levels of postmenopausal patients in group A were clearly less than those

before therapy in the same one; after therapy, the LDL-C and TC levels of postmenopausal patients in the
A group were clearly less than the group B and C (P < 0.05). See Table 6, Figures 13—16.
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Figure 7 The TG levels compared in premenopausal patients in every groups at pre-therapy and post-therapy.
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Figure 8 The TC levels compared in premenopausal patients in every groups at pre-therapy and post-therapy.
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Figure 9 Comparison of HDL-C levels in premenopausal patients in every groups at pre-therapy and post-therapy.

Comparison of Dyslipidemia in Two Groups of Postmenopausal Patients After
Therapy
The frequency ratios of dyslipidemia in postmenopausal patients in Group A, B, and C after therapy were 45.90%,

59.46%, and 66.67%, respectively. It had no statistically clear distinction in dyslipidemia in the three groups after therapy
(P > 0.05). See Table 7, Figures 17 and 18.

752 https: Breast Cancer: Targets and Therapy 2024:16

Dove!


https://www.dovepress.com
https://www.dovepress.com

Dove Mu et al

LDL-C
Before treatment After treatment
0.55 0.69
54 1 —
0.6 0.00021
I 1 I
0.9 0.0014
| — 1
4 4
Group1
Q A
5,' | $ group
— 3+ — $ B group
[ ] ‘ E C group
o
- . 3
A grloup B grloup C grloup A grloup B grloup C grloup
Group2

Figure 10 Comparison of LDL-C levels in premenopausal patients in every groups at pre-therapy and post-therapy.

Discussion

Breast carcinoma is one of the most usual female malignancies in the world and the leading cause of most carcinoma-
relevant deaths.”'® With the increase in life pressure and changes in dietary structure recently, the frequency of breast
carcinoma has increased year after year, and is trending younger.''"'? Breast cancer-related research has also become the
focus of scholars in the medical field.

Chemotherapy is a common way to treat breast cancer and has a vital function in the treatment process. It can
help extend the illness-free survival and overall survival of breast carcinoma patients.”'® Nevertheless, with the
introduction of new therapy methods and the continuous increase in life expectancy, it is necessary to recognize
the long-term and delayed consequences of carcinoma therapy. Chemotherapy drugs could not only kill tumor

1112 and some

cells but also affect other normal cells, causing various adverse reactions and side effects,
researches believed that chemotherapy drugs could lead to abnormal blood lipid levels in the body.'>'* In this
research, the TG levels among the three groups of patients after therapy were clearly greater than those before
therapy of the same group, and the HDL-C levels were clearly less than the one in the same group before

therapy. The proportion of dyslipidemia in the group A after therapy was clearly less than the group B. It shows

Table 5 The Dyslipidemia Compared in
Two Groups of Premenopausal Sufferers
After Therapy [n (%)]

Grouping | n Dyslipidemia
yes yes
A group 103 | 32 (31.07) | 71 (68.93)

B group 34 | 19 (55.88) % | I5 (44.12)
Cgroup | 41 | 13(31.71)° | 28 (68.29)

Ve 7.253
P 0.027

Note: Compare to A group, * P <0.05; compare to
B group, ® P <0.05.
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Abnormal blood lipid levels in Group A Abnormal blood lipid levels in Group B
yes
yes (n=19, 55.88%)

(n=32, 31.07%)

no
(n=71, 68.93%) no
(n=15, 44.12%)

Figure |1 Analysis of dyslipidemia in premenopausal patients in Group A and B after therapy.

Abnormal blood lipid levels in Group C

yes
(n=13, 31.71%)

no
(n=28, 68.29%)

Figure 12 Analysis of dyslipidemia in premenopausal patients in Group C after treatment.

that chemotherapy treatment can affect the body’s blood lipid levels and lead to dyslipidemia in breast cancer
patients. The reason is that chemotherapy treatment can reduce fat consumption while killing tumor cells, and
endothelial dysfunction and insulin resistance are aggravated during chemotherapy, which could help promote the
synthesis of blood lipids.'*>'® What’s more, chemotherapy can induce fatigue and other adverse reactions, leading
to a decrease in physical activity, while drug treatment such as glucocorticoids can increase the patient’s appetite,
ultimately leading to an increase in blood lipids.'”'® Cardiovascular diseases such as heart failure, myocardial
ischemia and hypertension are common complications after chemotherapy for breast cancer, and hyperlipidemia
is one of the high-risk factors for cardiovascular disease, increasing the incidence of cardiovascular illness in

19:20 carly analysis of the impact of different

breast carcinoma patients and affecting the prognosis of patients,
chemotherapy methods on blood lipid levels in breast cancer can help guide treatment plans and improve patient
prognosis.

Endothelial dysfunction can occur during chemotherapy treatment and increase insulin resistance, thus
increasing patients’ blood lipid levels. Anthracyclines and taxanes are common drugs currently used to treat
breast carcinoma. Anthracyclines are represented by epirubicin, and taxanes are represented by paclitaxel.?!-*

Studies have shown that compared with non-anthracyclines, anthracyclines have little effect on the body’s blood
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Table 6 The Blood Lipid Levels Compared Between Every Groups of Sufferers at Pre-Therapy and Post-Therapy (x £ s)

Time Grouping n TG (mmol /L) | TC (mmol /L) | HDL-C (mmol /L) | LDL-C (mmol /L)

Before treatment | A group 6l 1.35+0.28 5.58+1.27 1.33+£0.36 3.23+0.94
B group 37 1.35£0.29 5.59+1.67 1.40+0.30 3.17£0.85
C group | twenty four 1.38+0.33 5.64%1.32 1.44+0.38 3.27+091

F 0.100 0.017 1.021 0.101

0.905 0.983 0.363 0.904

After treatment A group 6l 1.79% 0¢'= 498%1.41° I.16x 0272 2.8240.39 *
B group 37 1.89£0.45 2 5.64x '77° 1.24£0.18 2 3.26% %670
C group | twenty four 1.73£0.46 * 571 '3¢ 1.22£0.26 * 3.32¢ 1010

F 0.697 3.967 1.39 7.983

P 0.500 0.021 0.253 <0.001

Note: Compare to the same one before therapy, * P <0.05; compare to group A at the same time, ® P <0.05.

lipids, and taxanes themselves have little effect on blood lipids.>*** However, glucocorticoids need to be treated
before taxanes are used, and glucocorticoids could cause water and sodium retention, abnormal glucose and lipid
metabolism, and increase the level of blood lipids.>>*® The epirubicin + cyclophosphamide followed by
paclitaxel regimen, the docetaxel + cyclophosphamide regimen, and the docetaxel + carboplatin regimen are
all common clinical regimens for the therapy of breast carcinoma. This research selected breast carcinoma as the
research object and compared the effects of three chemotherapy methods on breast carcinoma. The comparison
showing that after therapy, the TG and TC levels in group A premenopausal patients were clearly less than those
in group C, and the levels of LDL-C were clearly less than those in group B and C. The proportion of
dyslipidemia in premenopausal patients in Group A and C after treatment was clearly less than the one in
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Figure 13 The TG levels in postmenopausal patients compared between the each group at pre-therapy and post-therapy.
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Figure 14 Comparison of TC levels in postmenopausal patients in every groups at pre-therapy and post-therapy.
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Figure 15 Comparison of HDL-C levels in postmenopausal patients in every groups at pre-therapy and post-therapy.

B group. After treatment, the LDL-C and TC levels of postmenopausal patients in group A were clearly less than
the group B and C. It had no statistically clear distinction in dyslipidemia among the three groups of
postmenopausal patients after treatment. This shows that the epirubicin + cyclophosphamide followed by
paclitaxel regimen has a relatively small effect on the blood lipid levels of breast carcinoma patients. The
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Figure 16 Comparison of LDL-C levels in postmenopausal patients in every groups at pre-therapy and post-therapy.

reason for this is that anthracycline drugs themselves have little impact on body blood lipids, and in the
sequential paclitaxel regimen of epirubicin+cyclophosphamide, paclitaxel liposomes are used as paclitaxel
drugs, which do not require the use of glucocorticoids, thus reducing the impact on blood lipids to a certain
extent.

In summary, chemotherapy treatment has adverse effects on the blood lipid levels of premenopausal and
postmenopausal breast carcinoma patients and increases the incidence of dyslipidemia. Compared with other
regimens, epirubicintcyclophosphamide sequential paclitaxel regimen has little impact on blood lipid level of
breast carcinoma. Nevertheless, due to the small number of samples in this study and the samples coming from
patients in our hospital, the experimental results may be random. In addition, due to the short research period of
this study, the risk of long-term cardiovascular events in breast cancer caused by different chemotherapy methods
has not yet been analyzed. In the future, it will be the research direction for in-depth exploration.

Table 7 Comparison of Dyslipidemia Between Two
Groups of Postmenopausal Patients After
Treatment [n (%)]

Grouping n Dyslipidemia
Yes Yes
A group 6l 28 (45.90) | 33 (54.10)
B group 37 22 (59.46) | 15 (40.54)
C group twenty four | 16 (66.67) 8(33.33)
7 3.605
P 0.165
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Abnormal blood lipid levels in Group A Abnormal blood lipid levels in Group B
yes
2 yes
(n=28, 45.9%) (n=22, 59.46%)

no no
(n=33, 54.1%) (n=15, 40.54%)

Figure 17 Analysis of dyslipidemia in postmenopausal patients in Group A and B after therapy.

Abnormal blood lipid levels in Group C

yes
(n=16, 66.67%)

no
(n=8, 33.33%)

Figure 18 Analysis of dyslipidemia in postmenopausal patients in Group C after treatment.
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