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In order to improve the therapeutic effect of breast cancer patients, trastuzumab combined with
chemotherapy followed by radiotherapy was applied to breast cancer patients in this study and to observe
the effect of this treatment on the abnormal rate of electrocardiogram and serum indexes of breast cancer
patients. 60 patients received targeted therapy and chemotherapy during perioperative period. All patients
received local radiotherapy after surgery. At the same time, for patients with poor peripheral blood vessels,
jugular vein or subclavian vein catheterization should be performed before chemotherapy to avoid vein
inflammation. The abnormal rate of electrocardiogram and serum indexes and rate of adverse reactions of
60 patients were examined. The results show that the abnormal electrocardiogram rate at T1, T2 and T3 was
gradually increasing. The serum indexes after chemotherapy and radiotherapy are lower than those before
chemotherapy and radiotherapy respectively. After chemotherapy and radiotherapy, there were 3 cases of
radiation pneumonitis, 2 cases of pain and 2 cases of abnormal liver function. Postoperative chemotherapy and
radiotherapy combined with trastuzumab can decrease serum levels in breast cancer patients. Meanwhile, the
abnormal rate of electrocardiogram and cardiotoxicity were higher. Therefore, before trastuzumab therapy,
cardiac function safety tests should be conducted in breast cancer patients and cardiac function should be
closely monitored.
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Breast cancer belongs to female patients and is
a malignant tumor caused by the proliferation of
mammary epithelial cells. Clinical manifestations
are usually irregular breast edge and hard unilateral
breast, areola and skin will appear with large
changes!"?. Since the mammary gland is not a vital
organ, it is not actually fatal’®. However, due to the
lack of specific symptoms at the onset of the disease,
early diagnosisis delayed and most diagnosed patients
miss the best opportunity for surgical treatment due
to the advanced stage. In addition, breast cancer cells
lose their normal cellular characteristics and easy
to shed. Once cancer cells fall off, free cancer cells
will spread to the whole body with blood or lymph,
endangering the life and health of patientsP¢. As a
result, breast cancer morbidity and mortality rates
are currently high.

The traditional treatment for breast cancer is
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surgical excision. Although it can reduce the risk
of deterioration, it can also affect body shape and
reduce quality of lifel”#l. At present, there are mainly
surgical treatment and adjuvant therapy for breast
cancer. In recent years, most scholars have studied
breast conserving therapy, mainly chemotherapy
intervention®!l,  Although certain effects can be
achieved, but still cannot effectively improve the
effect of intervention. Related studies show that
overexpression of Human Epidermal Growth Factor
Receptor 2 (HER2) is more common in breast cancer
patients. Under physiological conditions, HER2
can regulate the proliferation and differentiation
of tissue cells but if there is abnormal activation
of HER2, it will lead to tumor growth, recurrence
and metastasis!'"?. HER2 overexpression is found
in 20 %-30 % of breast cancer patients, which
often indicates poor prognosis'®l. Therefore,
specific inhibition of the proliferation of HER2
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overexpressed tumor cells is an important target
for breast cancer treatment!'*, Lots of analysis has
suggested that trastuzumab is a monoclonal antibody
derived from recombinant Deoxyribonucleic Acid
(DNA)UIS17 - After entering the body, trastuzumab
can inhibit growth factors specifically and improve
the sensitivity of tumor cells to chemotherapy drugs,
giving full play to the anti-tumor effects of drugs!'®!.
Trastuzumab, as a monoclonal antibody against
HER2/neuprotooncogene (neu), can prevent human
epidermal growth factor from adhering to HER2,
thus blocking the growth of cancer cells. Because
of its strong inhibitory effect and high safety, it
is often used in the treatment of breast cancer
with overexpression of HER2 at different stages.
However, this drug has high cardiotoxicity, which
further affects the therapeutic effect!!”!.

In order to improve the therapeutic effect of breast
cancer patients, trastuzumab combined with
chemotherapy followed by radiotherapy was applied
to breast cancer patients in this study and to observe
the effect of this treatment on the abnormal rate of
Electrocardiogram (ECG) and serum indexes of
breast cancer patients.

MATERIALS AND METHODS
Clinical data:

A total of 60 female breast cancer patients admitted
to our hospital from June 2016 to December 2022
were selected. The average age was 51.80+1.25 y.
The average course of disease was 2.47+0.88 y.

Selection criteria:

Inclusion criteria: Meeting the diagnostic criteria
for breast cancer!; confirmed by histopathology;
patient data are complete; have the ability to read
and write, can cooperate with the investigation and
all patients signed informed consent.

Exclusion criteria: Allergic reaction to the drugs
involved in this study; having mental illness and
language difficulties; patients with complications
of other serious diseases and genetic diseases; poor
compliance, cannot cooperate with the completion
of research and investigation; combined with other
malignant tumors affect the quality of life; receiving
other forms of treatment; pregnant and lactating
women and severe insufficiency of heart, liver and
kidney function.
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Methods:

60 patients received targeted therapy and
chemotherapy during perioperative period. All
patients received local radiotherapy after surgery. At
the same time, for patients with poor peripheral blood
vessels, jugularvein or subclavian vein catheterization
should be performed before chemotherapy to avoid
vein inflammation. Chemotherapy is combined
with gastric protection, antiemesis and leukemia
treatment. For every 3 w one chemotherapy cycle
was performed; imaging evaluation was performed
for every 2-3 cycles of chemotherapy. All enrolled
patients required adjuvant radiotherapy, which
was completed within 6 mo after surgery and
radiotherapy was performed after the exclusion of
radiotherapy contraindications. Thoracic lymph
nodes were treated with radiotherapy according to
pathological stage. The patient was placed in supine
position, with the upper limb of the affected side on
the head and the upper limb of the healthy side on the
body. The treatment site was simulated by Computed
Tomography (CT) scan from the upper neck to the
upper abdomen. Develop radiotherapy planning
system with eclipse; normal heart tissue was mapped
with Varian’s 23EX Clinac® linear accelerator. The
lesion chest wall was compensated with 6 MV
X-rays. The prescribed dose is 50 Gy 5 times every
week; breast-conserving patients are usually treated
with large-segment radiotherapy, prescribed dose
is 39 Gy 5 times every week and the tumor bed
was increased to 48 Gy. The 95 % isodose curve is
required to rotate around the Planning Target Volume
(PTV). The minimum dose point was 110 % of the
prescribed dose. Keep the planned target area for
dangerous organs within the standard limits. During
treatment, if the patient has symptomatic Congestive
Heart Failure (CHF), treatment is terminated when it
is 15 % higher or lower than the normal lower limit
(compared to baseline value).

Observation index:

The abnormal rate of ECG and serum indexes,
and rate of adverse reactions of 60 patients were
examined. The ECG of the two groups was
detected before chemotherapy (TO0), after 4 cycles
of chemotherapy (T1), before radiotherapy (T2)
and 2 mo after radiotherapy (T3), respectively. The
patients were placed in the lying position under quiet
state. 12-lead ECG was used for detection. Among
them, sporadic premature beats, sinus bradycardia,
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borderline escape, left and right bundle branch
block, incomplete left and right bundle branch block,
atrioventricular block and ST-T abnormality were all
ECG abnormalities. 5 ml of elbow venous blood was
collected from the two groups at TO, T1, T2 and T3,
respectively. Centrifuge at 3500 r/min for 10 min and
collect serum. Then measure white blood cell count,
neutrophil absolute value, hemoglobin and platelet
count. The rate of adverse reactions (side effects)
was recorded, including radiation pneumonitis, pain
and abnormal liver function.

RESULTS AND DISCUSSION

Abnormal ECG rate at 4 time points for 60 breast
cancer patients were shown here. It can be seen from
Table 1 and fig. 1 that the abnormal ECG rate at T1,
T2 and T3 was gradually increasing. Up to T3, a total
of 23 patients showed abnormal ECG.

Serum indexes at 4 time points for 60 breast cancer
patients were shown here. As shown in Table 2 and
fig. 2, the serum indexes perioperative period after
chemotherapy and radiotherapy are lower than those
before chemotherapy and radiotherapy, respectively.

Rate of adverse reactions in patients after treatment

were shown in Table 3. It can be seen from Table 3
and fig. 3 that after chemotherapy and radiotherapy,
there were 3 cases of radiation pneumonitis, 2 cases
of pain and 2 cases of abnormal liver function during
perioperative period. The total number of abnormal
reaction cases was 9 and the total abnormal rate was
15 %.

Breast cancer is a disease with high incidence of
malignant tumor. The main clinical manifestations
are irregular breast edge or hard unilateral breast
development, areola and skin changes, which
seriously threaten the life and health of patients. At
present, the early diagnosis rate of breast cancer in
China is relatively low, most patients are 50~60 y
old and the incidence is increasing in younger. The
traditional treatment is chemotherapy, but the curative
effect will continue to decrease with the extension of
patient’s treatment time?!. There is a lack of surgical
indications for advanced breast cancer. Therefore,
radiotherapy and chemotherapy are often used to
treat this disease. Breast cancer is a systemic disease
with different molecular phenotypes, so there are
differences in treatment and prognosis?**l. This
study not only used chemotherapy intervention but
also combined with trastuzumab for treatment.

TABLE 1: ECG ABNORMALITY RATE AT 4 TIME POINTS FOR 60 BREAST CANCER PATIENTS [n (%)]

Parameters TO T2 T3
60 patients 0 (0.00) 15 (25.00) 19 (31.67) 23 (38.33)
23
0
T0 T1
ECG abnormality rate 0 15 19 23

Fig. 1: The bar chart of ( m ) ECG abnormality rate at 4 time points for 60 breast cancer patients
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TABLE 2: SERUM INDEXES AT 4 TIME POINTS FOR 60 BREAST CANCER PATIENTS [n (%)]

Parameters TO T1 T2 T3
White blood cell count (10°/1) 5.65+2.35 4,12+2.98 5.27+2.46 4.01+2.53
Neutrophil absolute value (10°/1) 3.87+2.87 3.16£3.65 3.56+2.14 3.05+3.54
Hemoglobin (g/l) 111£3.65 98+2.78 105+3.42 95+2.58
Platelet count (10°/1) 246+5.34 223+4.26 235+5.15 210+4.34
300
250 246 235 235
223 223
210
200
150
111 105
100
50
5.653.87 4.12 3.16 5.27356 4.01
0 . s— I — A c— —
TO T1 T2 T3

Fig. 2: The bar chart of serum indexes at 4 time points for 60 breast cancer patients
Note: () White blood cell count; ( ) Neutrophil absolute value; (= ) Hemoglobin (g/) and () Platelet count

TABLE 3: RATE OF ADVERSE REACTIONS IN PATIENTS AFTER TREATMENT [n (%)]

Abnormal liver
function

60 patients 3 (5.00) 5 (8.33) 1(1.67) 9 (15.00)

Item Radiation pneumonitis Pain Total

I

8}

8]

sy

Abnormal liver

Radiation pneumonia Pain R
p function

Adverse reactions 3 5 1

Fig. 3: The bar chart of ( B ) adverse reactions in patients after treatment
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In breast cancer patients with positive HER2, tumor
cells proliferate, develop and spread rapidly, and are
easily transferred to other tissues and organs*23],
Once metastasis occurs, conventional radiotherapy,
chemotherapy and surgery cannot effectively control
the local and systemic metastasis of cancer cells/26-2%],
because targeted drugs can specifically inhibit the
proliferation of tumor cells, as they are often used
in the treatment of breast cancer overexpression
of HER2!-5 Trastuzumab is a targeted drug for
HER2 proto-oncogene tumors. After intravenous
administration, the antibody targets (specifically)
tumor cells with overexpression of HER2 receptor
and inhibits the interaction between growth factors
and tumor cells!'*!8l. This effect is due to the
competitive inhibition mechanism of growth factor
binding. The dissociation of HER2 receptor structure,
the downregulation of HER2 receptor expression or
the interference of HER2 receptor signaling pathway
have the characteristics of rapid onset and selective
killing of tumor cells, which can significantly
improve the survival rate of breast cancer!'*'®!*]. By
acting on the extracellular portion of the HER2, the
drug inhibits the formation of heterodimers of HER2
and Epidermal Growth Factor Receptor (EGFR), and
blocks the activity of enzymes such as Protein kinase
(Akt), thereby inactivating the proto-oncogene
and ultimately preventing the development of
cancer!'>1"18 Compared with chemotherapy drugs,
trastuzumab has the following mechanisms of action
like, it block the activation of signal transduction
pathways and inhibit the proliferation of breast
cancer; inhibit the growth of vascular growth factors
such as HER2, so as to promote the negative HER2.
However, as abiological agent, trastuzumab has many
adverse reactions®*?!, such as dyspnea, hypotension
and tachycardia, among which cardiotoxicity is the
most serious*2.

The results of this study showed that serum indexes
during perioperative period after chemotherapy
and radiotherapy are lower than those before
chemotherapy and radiotherapy respectively. The
abnormal ECG rate at T1, T2 and T3 was gradually
increasing. Up to T3, a total of 23 patients showed
abnormal ECG. It indicates that trastuzumab can
improve serum level of breast cancer patients during
perioperative period after chemotherapy followed by
radiotherapy. However, the abnormal rate of ECG
is associated with higher cardiotoxicity and more
serious cardiac function damage, which may be
related to HER2 signal peptide, whose downstream
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signal transduction pathway is closely related to
normal cardiac function. Trastuzumab can inhibit
the expression of HER2 protein and affect cardiac
function, leading to heart failure. Therefore, patient’s
cardiac function should be measured in real time
during perioperative period?®*3,

In conclusion, postoperative chemotherapy and
radiotherapy combined with trastuzumab can
decrease serum levels in breast cancer patients during
perioperative period. Meanwhile, the abnormal rate
of ECG and cardiotoxicity were higher but there are
few adverse reactions. Therefore, before trastuzumab
is applied, cardiac function safety tests should be
conducted in breast cancer patients and cardiac
function of patients should be closely monitored.
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