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Abstract: Objective To investigate the effect of moxibustion on Neiguan acupoint in preventing myocardial damage caused by
anthracycline-based chemotherapy in breast cancer patients, and to explore the feasibility of moxibustion on Neiguan
acupoint in reducing cardiotoxicity induced by chemotherapy. Methods A total of 80 breast cancer patients who underwent
adjuvant chemotherapy with EC-T (pirarubicin + cyclophosphamide followed by docetaxel) regimen after surgery in the
Department of Breast Cancer, Shaanxi Provincial Cancer Hospital from May 2020 to May 2021 were selected and divided into
control group (n=40) and experimental group (n=40) randomly. During the first four cycles of chemotherapy, both groups
received dexrazoxane on the same day as pirarubicin. The experimental group received moxibustion on Neiguan acupoint for
three consecutive days starting one day before chemotherapy. The electrocardiograms, cardiac function, levels of cardiac
troponin | (cTnl), N-terminal pro-brain natriuretic peptide (NT-proBNP), and Karnofsky Performance Status (KPS) scores were
observed before and after four cycles of chemotherapy. Results After four cycles of chemotherapy, the incidence of arrhythmia
[22.5% (9/40) vs 50.0% (20/40), x'=6.545, P=0.011] and QRS wave voltage decrease [27.5% (11/40) vs 55.0% (22/40), x'=6.241,
P=0.012] in the experimental group were lower than those in the control group. The cardiac function classification in the
experimental group was better than that in the control group (Z=2.388, P=0.017). After four cycles of chemotherapy, left
ventricular ejection fraction (LVEF) decreased and left ventricular end-diastolic diameter (LVEDD) increased in the control
group, while LVEF and LVEDD changes in the experimental group were not significant. The cTnl levels, NT-proBNP levels, and
KPS scores increased in both groups, and LVEF, LVEDD, cTnl levels, NT-proBNP levels, and KPS scores were better in the
experimental group than those in the control group (P<0.05). Conclusion Moxibustion on Neiguan acupoint has a significant
protective effect on myocardial damage caused by chemotherapy in breast cancer patients, and can further improve
myocardial function on the basis of dexrazoxane.
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Breast cancer ranks first in the incidence of female
malignant tumors [1], and it is increasing year by year. At
present, chemotherapy still plays an important role in
improving the prognosis of breast cancer patients [2-3].
As the cornerstone of chemotherapy for breast cancer,
anthracycline drugs, represented by epirubicin and
pirarubicin, are widely used in clinical practice. However,
a series of adverse reactions may occur during the use of
anthracycline drugs, such as cardiac toxicity, bone
marrow suppression, alopecia, peripheral neuropathy, etc.,
especially the cumulative dose cardiotoxicity [4-5], which
may cause permanent damage to the heart, severely
limiting their application [6-7]. In order to prevent
myocardial damage caused by anthracycline drugs and
reduce the adverse reactions of chemotherapy,
dexamethasone was recommended to wuse during
chemotherapy to reduce cardiac toxicity by chelating iron
in anthracycline iron chelates. Although the effect is
significant, most patients still cannot avoid myocardial
injury [8]. Neiguan point is the collateral point of the

Hand Jueyin Pericardium Meridian, and current research
suggests that Neiguan is one of the most commonly used
acupoints for treating myocardial injury [9-10]. In this
paper, moxibustion at Neiguan point was used to prevent
and reduce the cardiotoxicity caused by chemotherapy
with anthracycline drugs in breast cancer patients.

1 Materials and Methods

1.1 General data

A total of 80 breast cancer patients who received
postoperative  adjuvant chemotherapy with EC-T
(pirarubicin+cyclophosphamide docetaxel) scheme from
May 2020 to May 2021 in the Breast Department of
Shaanxi Cancer Hospital were selected, and they were
divide into control group (n=40) and experimental group
(n=40) according to the random number table. There was
no significant difference between the two groups in age,



o \8] 1% i %

Chin J Clin Res, March 2024, Vol.37, No.3

breast cancer stage, pathological type and other general

information (P>0.05). See Table 1.

Tab.1 General data of two groups (#=40, case)

Item Control group Experiment group #/Z/y* value P value
Age 58.93+7.81 58.24+7.67 0.399 0.691
Tumor Stage
I 13 12
I 17 16 0.431 0.666
m 10 12
Pathological Tvpe
Infiltrating lobular carcinoma 6 5
Infiltrating ductal carcinoma 30 32 0.298 0.861
others = 3
Inclusion criteria: (1) invasive breast cancer 1.4.1 Acute phase

confirmed by histopathology through fine-needle
aspiration or surgery, and adjuvant chemotherapy of EC-T
was conducted; (2) treatment was completed on time
according to chemotherapy cycle plan; (3) Patient was
able to tolerate chemotherapy and had no
contraindications to chemotherapy in the pre-treatment
evaluation; (4) The patient had good compliance and
could receive follow-up on time; (5) Patients were willing
to participate and cooperate; (6) All plans had been
approved by the Ethics Committee of Shaanxi Cancer
Hospital and have obtained informed consent from
patients. This study was approved by the Ethics
Committee of Shaanxi Cancer Hospital.

1.2 Methods

All patients were given an EC-T chemotherapy
regimen, administered intravenously for one day in
hospital, with one chemotherapy cycle every three weeks.
Specific ~ medication: pirarubicin 50  mg/m?,
cyclophosphamide 600 mg/m?, and docetaxel 75 mg/m?.
During the first four cycles of chemotherapy,
dexrazoxane (Jiangsu Aosaikang Pharm, H20061157, 250
mg) 900 mg/m? was used simultaneously on the same day
that pirarubicin was used. The experimental group
patients started moxibustion on Neiguan acupoint the day
before chemotherapy, twice a day for three consecutive
days.

1.3 Materials and drugs

(1) Aitiao: Shaanxi Yaowang Hometown Aiye Co.,
Ltd; (2) Cardiac troponin I( c¢Tnl) and N-terminal
pro-brain natriuretic peptide (NT-proBNP) ELISA Kkits:
Beijing ZSGB-Bio.

1.4 Therapeutic effects

During the acute phase, the primary manifestation of
acute cardiac toxicity is the changes in electrocardiogram
and cardiac function in patients before and after
chemotherapy. The classification criteria for cardiac
function are as follows: Grade 0, normal; Grade I,
asymptomatic but with abnormal cardiac signs; Grade II,
transient cardiac insufficiency, no treatment required,;
Grade III, symptoms of heart failure, with effective
treatment; Grade IV, symptoms of heart failure, with
ineffective treatment [11]. In this study, grade 0 to I was
classified as normal heart function and grade II to IV was
classified as abnormal heart function. All patients
underwent electrocardiogram examinations before and
after 4 cycles of chemotherapy.

1.4.2 Chronic phase

During the chronic phase, the chronic cardiac
toxicity was evaluated by the indicators as follows: (1)
left ventricular ejection fraction (LVEF) and left
ventricular end diastolic diameter (LVEDD) through
echocardiography. (2) cTnl and NT-proBNP detected by
ELISA at one day before the first chemotherapy and one
day before the fifth cycle of chemotherapy. (3) changes in
Karnofsky Performance Status (KPS) scores between the
patient's first admission and before the 5th cycle of
chemotherapy.

1.5 Statistical analysis

Statistical analysis was conducted using SPSS 17.0
software. Counting data was represented by case (%),
using chi-square test. Measurement data was expressed
in X + s, ANOVA test was used for inter group
comparison, and LSD-t test was used for pairwise
comparison. P<0.05 indicated a statistically significant
difference.

2 Results
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2.1 Comparison of ECG and cardiac function
grading between two groups before and after 4
cycles of chemotherapy

There were 3 cases of ST-T abnormalities in the control
group and 2 cases in the experimental group before
chemotherapy, and no arrhythmia or QRS complex

voltage drop occurred in both groups. The incidence of

ST-T abnormalities after 4 cycles of chemotherapy was
slightly lower in the experimental group than in the

control group [22.5% (9/40) vs 42.5% (17/40), *=3.647,

P=0.056]. The incidence of arrhythmia [22.5% (9/40) vs

50.0% (20/40), ¥*=6.545, P=0.010] and QRS complex
voltage drop [27.5% (11/40) vs 55.0% (22/40), x>=6.241,
P=0.012] in the experimental group were lower than
those in the control group. There was no statistically
significant difference in cardiac function changes
between the two groups before chemotherapy (P>0.05).
After 4 cycles of chemotherapy, the heart function

grading of the experimental group was better than that of
the control group (P<0.05). See Table 2.

2.2 Comparison of cardiac function indicators
between two groups before and after 4-cycle
chemotherapy

There was no statistically significant difference in
cardiac function indicators between the two groups before
chemotherapy (P>0.05). After 4 cycles of chemotherapy,
the control group's LVEF decreased and LVEDD
increased, while the experimental group's LVEF and
LVEDD did not show significant changes. The levels of
cTnl, NT-proBNP, and Karnofsky functional status score
(KPS) in both groups increased, and the LVEF, LVEDD,
cTnl levels, NT-proBNP, and KPS in the experimental
group were better than those in the control group
(P<0.05). See Table 3.

Tab.2 Comparison of cardiac function score between two groups before and after chemotherapy (n=40, case)

Pre-treatment

Post-treatment

Group
0 I II

I v 0 1 II

m IV

Control Group 27 8 5

Experiment Group 24 12 4

0 0 14 13 11 2 0
0 0 23 12 5 0 0

Z value

P value

0.520

0.603

2.388

0.017

Tab.3 Comparison of cardiac function indicators between two groups before and after 4-cycle chemotherapy (n=40, case)

Group Time LVEF (%) LVEDD (mm) c¢Tnl (ng/mL) NT-proBNP (pg/mL) KPS
Control Group Pre-Treatment  77.24+4.45 43.36+3.71 0.07+0.02 65.32+16.89 59.13+5.98
Post-Treatment  56.35+7.36" 49.34+1.54° 0.4140.04° 351.11+48.38° 69.85+3.98
Experiment Group  Pre-Treatment  69.28+5.66 41.98+2.22 0.08+0.02 64.29+17.87 64.52+5.33
Post-Treatment  67.88+5.98" 44.2243.89° 0.16£0.05* 129.77431.97*® 85.22+3.95"

3 Discussion

In 2015, a European study followed up 2 625
patients with breast cancer, and patients all received
adjuvant chemotherapy containing anthracycline drugs.
The results showed that about 9% of the patients had
different degrees of cardiac toxicity, and about 98% of the
patients had cardiac toxicity within the first year after
chemotherapy [12]. If breast cancer patients receive
anthracycline chemotherapyj, it is particularly important to
prevent cardiac toxicity in advance during the treatment
process [13]. Dexrazoxane is the most effective drug in
clinical practice for preventing cardiotoxicity caused by
anthracycline chemotherapy drugs. Research has shown

that as the only drug approved by the US FDA for the
prevention and protection of cardiotoxicity caused by
anthracycline chemotherapy drugs [14-15], the early use
of dexamethasone can effectively reduce the risk of
cardio toxicity in patients, and delay the onset of
cardiotoxicity and increase the range of cumulative dose
thresholds. However, dexamethasone cannot completely
avoid the myocardial toxicity caused by anthracycline
chemotherapy drugs [16]. With the increase of
chemotherapy frequency and drug concentration,
myocardial toxicity will still appear to varying degrees,
which requires us to find more suitable preventive
measures.
Chinese medicine has

unique experience in
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protecting against myocardial injury [17]. Moxibustion
therapy, as a safe and effective treatment method, has
been valued in the treatment of myocardial injury. A large
amount of data confirms that moxibustion at Neiguan
point has a protective effect on the heart, such as
improving energy metabolism, promoting oxygen free
radical clearance, activating endogenous protective

substances, inhibiting neutrophils, calcium channel
blockade, and inhibiting apoptosis, which can
significantly reduce the degree of myocardial

ischemia-reperfusion injury [18]. “Nei”, means internally,
and "Guan" is a crucial level for the inner world.
Stimulation of Neiguan point has the functions of calming
the heart and calming the mind, harmonizing the stomach,
regulating qi, relieving nausea and vomiting, relieving
pain slowly, promoting obstruction and relieving
depression, regulating yin and yang qi and blood, and
unblocking meridians [19]. Lin et al [18] treated coronary
heart disease patients with the Neiguan acupoint of the
pointer, which relieved angina symptoms, improved

electrocardiogram, and had a significant therapeutic effect.

In this study, based on the use of dexrazoxane, breast
cancer patients received adjuvant chemotherapy with
EC-T scheme and moxibustion at Neiguan point, and
found that the ECG changes and cardiac function of these
patients were significantly improved, and the changes in
serum cTnl and NT-proBNP of these patients were also
better than those of patients who only used dexrazoxane,
suggesting that moxibustion at Neiguan point can
improve the performance of dexrazoxane, Further protect
myocardial cells, thereby improving myocardial function.

In a word, moxibustion at Neiguan point can
significantly reduce the incidence of myocardial damage
in patients with breast cancer after chemotherapy, further
improve myocardial function, and is easy to operate, with
small side effects, and is economical and practical.
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Abstract: Objective To investigate the effect of moxibustion on Neiguan acupoint in preventing myocardial damage
caused by anthracycline-based chemotherapy in breast cancer patients, and to explore the feasibility of moxibustion on
Neiguan acupoint in reducing cardiotoxicity induced by chemotherapy. Methods A total of 80 breast cancer patients
who underwent adjuvant chemotherapy with EC-T ( pirarubicin + cyclophosphamide followed by docetaxel) regimen after
surgery in the Department of Breast Cancer, Shaanxi Provincial Cancer Hospital from May 2020 to May 2021 were
selected and divided into control group (n=40) and experimental group (n=40) randomly. During the first four cycles
of chemotherapy, both groups received dexrazoxane on the same day as pirarubicin. The experimental group received
moxibustion on Neiguan acupoint for three consecutive days starting one day before chemotherapy. The
electrocardiograms, cardiac function, levels of cardiac troponin I (¢Tnl), N-terminal pro-brain natriuretic peptide
(NT-proBNP) , and Karnofsky Performance Status ( KPS) score were observed before and after four cycles of
chemotherapy. Results After four cycles of chemotherapy, the incidences of arrhythmia [ 22.5% (9/40) vs 50.0% ( 20/
40), X*=6.545, P=0.011] and QRS wave voltage decrease[27.5% (11/40) vs 55.0% (22/40) , X* =6.241, P=

0.012] in the experimental group were lower than those in the control group. The cardiac function classification in the
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experimental group was better than that in the control group (Z=2.388,P<0.017). After four cycles of chemotherapy,

left ventricular ejection fraction ( LVEF) decreased and left ventricular end-diastolic diameter ( LVEDD) increased in

the control group, while LVEF and LVEDD changes were not significant in the experimental group. The c¢Tnl levels,
NT-proBNP levels, and KPS scores increased in both groups, and LVEF, LVEDD, ¢Tnl, NT-proBNP levels, and KPS

scores were better in the experimental group than those in the control group (P<0.05). Conclusion

Moxibustion on

Neiguan acupoint has a significant protective effect on myocardial damage caused by chemotherapy in breast cancer

patients, and can further improve myocardial function on the basis of dexrazoxane.

Keywords: Moxibustion; Neiguan acupoint; Breast cancer; Chemotherapy; Pirarubicin; Dexrazoxane; Myocardial

damage ; Cardiac troponin; Brain natriuretic peptide; Cardiotoxicity
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KPS) #7284k

L5 itk R SPSS 17.0 #fFifttrgita
3BT, HEGERER I (%) 27, HEESRIX® K
THEGORL ves KoK, OBOR HI UL ¢ 46 56 FTIC X ¢
Ky ; S GERHI LU BRI R RIS 3, P<0.05 Oy 22
SRS E L

2 7% R

2.1 4 AT AT G B E A S B B ARSI RE S
Zpbkr ARITHT ST-T S8 XT f2H 3 4], g 2 2 ],
P TC A H JQRS JERFA R TRk A, 4 R
J7JE ST-T 58 KA i I A R AK T X 4L, 2 5% T
Gt X[ 22.5% (9/40) vs 42.5% (17/40), X* =
3.647, P=0.056] ; (RS B[ 22.5%(9/40) vs
50.0%(20/40) , X*=6.545, P=0.010] QRS J§ #EHL
JE T B AR FE g AR T X B[ 27.5% (11/40) ws
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Tab. 2 Comparison of cardiac function score between two groups

before and after chemotherapy (n=40, case)

a5 IRYTHT BIT A

0 1 I m v 0 I I m
X HRZH 27 8 5 0 0 14 13 11 2 0
W e 24 12 4 0 0 23 12 5 0 0
VA1 0.520 2.388
P14 0.603 0.017

x3 W44 FILS TR OOIRESRARILEL  (n=40, x=xs)

Tab. 3 Comparison of cardiac function indicators between two

groups before and after 4-cycle chemotherapy (n=40, x+s)
| LVEDD ¢Tnl NT-proBNP .
qan F(9 S F4y
41 mhE) LVEF(%) (mm) (ng/mL) (pg/mL) KPS 3¥
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T ST RTELEE, * P<0.05; S xF BRAL LA, " P<0.05,
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