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Aim: The aim of this research is to analyze the effects of mind-regulation acupuncture on serum ghrelin, gastric inhibitory 
polypeptide, leptin, and insulin levels, fatigue, quality of sleep, depression, and quality of life in survivors of breast cancer with cancer- 
related fatigue.
Methods: Total 136 breast cancer survivors with cancer-related fatigue were randomly allocated to the mind-regulation acupuncture 
group and the control group in a 1:1 ratio, with 68 cases in each group. Finally, 57 cases each in both groups completed the study. The 
serum ghrelin, gastric inhibitory polypeptide, leptin, and insulin levels were measured in pre-treatment and post-treatment. The 20- 
item Multidimensional Fatigue Symptom Inventory, Pittsburgh Sleep Quality Index, Hamilton Depression Scale, and Karnofsky 
Performance Status were used to evaluate patients’ fatigue, quality of sleep, symptoms of depression, and quality of life, respectively.
Results: In post-treatment, the serum ghrelin, gastric inhibitory polypeptide, leptin, and insulin levels significantly reduced, 20-item 
Multidimensional Fatigue Symptom Inventory, Pittsburgh Sleep Quality Index, and Hamilton Depression scores were remarkably 
decreased, whereas the Karnofsky Performance Status scores were significantly increased in mind-regulation acupuncture group and 
control group comparing to those pre-treatment, while those in mind-regulation acupuncture group changed more significantly. The 20- 
item Multidimensional Fatigue Symptom Inventory, Pittsburgh Sleep Quality Index, and Hamilton Depression scores were remarkably 
lower, and remarkably higher Karnofsky Performance Status scores in the mind-regulation acupuncture group were seen than those in 
the control group.
Conclusion: Mind-regulation acupuncture could reduce serum ghrelin, gastric inhibitory polypeptide, leptin, and insulin levels of 
breast cancer survivors with cancer-related fatigue. In addition, it alleviates cancer-related fatigue, sleep disturbance, and depression in 
these survivors and improves their quality of life. Therefore, mind-regulation acupuncture may have potential as an alternative and 
complementary therapy for breast cancer survivors with cancer-related fatigue.
Keywords: mind-regulation acupuncture, traditional Chinese medicine, cancer-related fatigue, breast cancer, metabolites

Introduction
The age-standardized incidence rate in the world standard population for all cancer cases combined was 186.5/100,000. 
Cancer cases were reported newly in a crude incidence rate of 293.9/100,000 approximately in China,1 it means that 
incidence of cancer has increased in recent years. A comprehensive strategy is urgently needed to address the changing 
cancer burden because of a high mortality rate in China. The number of cancer survivors has risen gradually with the 
remarkable advances made in the field of medical technology. Cancer-related fatigue (CRF), a subjective feeling caused 
by the tumor and related treatment, exists throughout the process of tumor onset, progression, treatment, and prognosis 
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evaluation, and is among the most prevalent symptoms in cancer survivors,2 the definition of which will be discussed 
soon in diagnostic criteria. In recent years, the overall combined prevalence of CRF was 52%,3 inviting increasing 
attention.

Breast cancer (BRCA), one of the most prevalent malignancies in clinical settings, significantly affects women’s 
physical and mental health and even endangers their lives. The incidence of BRCA has been on the rise in recent years 
and ranks among the top malignant tumors in women,4 even BRCA has overtaken lung cancer to become the leading 
cancer diagnosed globally in 2020.5 According to the 2015 Chinese cancer statistics, among patients diagnosed with 
cancer and survived in the past five years in China, the number of female BRCA patients took first place.6 According to 
statistics, 90% of breast cancer survivors develop CRF during or after radiotherapy, chemotherapy, or endocrine 
therapy.7,8 Therefore, how to alleviate CRF for breast cancer survivors to improve their quality of survival has become 
a critical issue. Current treatment options for BRCA with CRF include primarily pharmacological and non- 
pharmacological schemes.9 Most patients choose non-pharmacological treatments due to the fear of pharmacological 
treatment-related side effects. Acupuncture therapy has an improving effect on fatigue and sleeping quality in patients 
with BRCA and is easily accepted by them.10,11 The mind-regulation acupuncture (MRA) therapy, which is based on the 
traditional Chinese medicine (TCM) concept of “mind regulation”, focuses primarily on the acupuncture points in the 
governor meridian, along with those in the heart meridian of hand-Taiyin and the pericardium meridian of hand-Jueyin, 
thus exerting mind-regulation and feeling-ease effects. This research analyzed the intervention effects of MRA on CRF in 
BRCA survivors.

Materials and Methods
Sample Sources
The study approved by the Medical Ethics Committee, Huzhou Hospital of Traditional Chinese Medicine (Approval 
No.2019-077-A), in compliance with the principles of the Declaration of Helsinki, and all participants provided written 
informed consent. It was registered in the Chinese Clinical Trial Registry (Registration No. ChiCTR1900028543) and 
conducted in Huzhou Hospital of Traditional Chinese Medicine of Huzhou from January 2020 to December 2021, and 1 
month follow-up. The data of participants were collected in the inpatient department.

Study Design
A random number table was used to generate the random assignment sequence. Clinical participants’ random numbers 
and grouping information were managed by the research team. Random numbers and grouping information were placed 
in consecutively numbered envelopes prior to clinical treatment, and subjects were given envelopes in chronological 
order of inclusion in the study observations and were given the corresponding random numbers and grouping information 
at the same time. It was difficult to blind to the applicators and patients for the MRA treatment, but this trial was blinded 
to care providers and scale assessors.

Sample Size Estimation
Sample size was estimated according to the early small sample effective rate, by two-sided hypothesis testing, with the test 
criterion a = 0.05 (two-sided) and test efficacy β=0.10. Based on the initial evaluation of 86% efficiency in the MRA group and 
60% in the control group, the minimum sample required for each group was calculated as 56 cases. Adding 20% of cases to 
prevent loss, 68 cases in each group, the total sample size was 136 cases. In total, 136 patients with CRF were recruited, which 
were divided into the MRA and control groups with a 1:1 ratio to show a statistical difference and see how generalizable it 
was, and 114 patients completed the study. During the course of the study, 4 cases in the MRA group were excluded due to 
receiving other treatment that may affect the outcomes, 7 cases drop-out due to inadequate treatment; 1 case was excluded due 
to pregnancy, 6 cases withdrew due to receiving sleeping pills, and 4 cases drop-out due to insufficient treatment in the control 
group. Finally, the data of these 114 patients was analyzed statistically. The CONSORT flow diagram is shown in Figure 1. No 
significant difference in pre-treatment general information, including BRCA Stages, age, career, education background, type 
of treatment and Karnofsky Performance Status (KPS), was seen among the two groups (P > 0.05) (Table 1).
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Diagnostic Criteria
Diagnostic Criteria for BRCA
The BRCA patients who were included in this research were selected according to the following diagnostic criteria: (1) 
the patients were 18 years of age or older female postoperative patients with BRCA (Stage 0–III); (2) they had completed 
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Figure 1 CONSORT flow diagram.

Table 1 Pre-Treatment General Information

General 
Information

Control Group (n=57) MRA Group (n=57) P

BRCA Stages Stage 0 or I 34 31 0.570a

Stage II or III 23 26
Age (years) Mean ± SD 52.91 ± 11.89 52.46 ± 14.01 0.852b

KPS Mean ± SD 63.32 ± 14.35 65.39± 15.31 0.458b

Career Manual Worker 37 42 0.310a

Mental worker 20 15

Education background Below high school 17 11 0.416a

High School 27 30

Above High School 13 16

Type of Treatment Chemotherapy 45 49 0.325a

Radiotherapy 12 8

Notes: aχ2 test; bT-test.
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radiotherapy or chemotherapy for cancer; and (3) they were free of cancer metastasis and recurrence at the time of 
inclusion.

Diagnostic Criteria for CRF
As per the International Classification of Diseases (ICD, 10th edition), CRF is defined as recurrent symptoms of fatigue 
that persist for more than 2 weeks, accompanied by five or more of the following symptoms: (1) lack of concentration; 
(2) weakness of the limbs; (3) insomnia or somnolence; (4) lack of enthusiasm, low mood, and energy; (5) failure to 
recover energy after sleep; (6) short-term memory loss; (4) inability to complete daily activities that were previously 
competent; (8) emotional reactions such as frustration, irritability, and sadness; (9) difficulty in activities; (10) failure to 
relieve fatigue within a few hours after resting from activities.

Inclusion, Exclusion, and Drop-Out Criteria
Inclusion Criteria
The inclusion criteria for selecting patients were as follows: (1) patients who met the above diagnostic criteria for BRCA 
and CRF; (2) patients who had BRCA surgery a year before and were not under chemotherapy or radiotherapy during 
this study; (3) patients aged 18 to 75 years; (4) patients with a KPS score greater than or equal to 60; and (5) patients who 
agreed to participate in this study, understood, and signed the informed consent form. Individuals who were not meeting 
any of the above-mentioned criteria were not included in this study.

Exclusion Criteria
Following were the patient exclusion criteria for this research: (1) patients suffering from grade-IV BRCA; (2) patients with 
any psychoactive substance or hypnotic sedative administered within 24 hours; (3) patients having concurrent severe 
chronic diseases of the heart, liver, and kidney or other cancers; (4) patients having a severe cognitive impairment or 
psychiatric disorders that prevent from cooperation; (5) patients with other physical or pathological fatigue such as chronic 
fatigue syndrome; (6) patients who have received acupuncture within the past six months; (7) pregnant or lactating women.

Drop-Out Criteria
The patients with any of the following points were considered being dropped out of this study: (1) patients who dropped 
out voluntarily; (2) patients who had serious adverse reactions during the study and were not suitable to continue to 
participate in this study; (3) patients who had serious complications or deterioration during the study and required urgent 
measures.

The reasons and time of drop-out were recorded in detail. In addition, exceeded treatment course was subjected to the 
efficacy statistics.

Interventions
Patients in the control group received psychological, health, and exercise guidance, along with nutritional support, based 
on their general conditions. In addition, they were administered an intravenous injection of ShenqiFuzheng (Livzon 
Pharmaceutical Grouping Limin Pharmaceutical factory; SFDA approval No: Z19990065) (250 mL, once a day, and 5 
times a week for consecutive 4 weeks; one treatment course; basic treatment). Medical prescriptions are prescribed by 
subject physicians and carried out by professionally trained nurses.

Individuals in the MRA group underwent MRA on the basis of the treatment in the control group. The acupuncture 
points were taken with reference to Acupuncture Therapeutics, including Baihu (GV20), Yintang (GV29), Taichong 
(LR3), Hegu (LI4), Zusanli (ST36), Sanyinjiao (SP6), and Shenmen (HT7). After routine disinfection of the skin, 
disposable sterile acupuncture needles (0.30 mm × 50 mm, Dong Bang Brand) were used to stab directly or obliquely at 
specific acupuncture points in a mild reinforcing–attenuating manner until attaining a needling response. The acupuncture 
was performed once every 10 minutes, and the needles were removed after 30 minutes of retention (once a day and 5 
times a week for consecutive 4 weeks; one treatment course). MRA treatment was performed by a uniformly trained 
attending physician in Chinese medicine.
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Serum insulin, ghrelin, gastric inhibitory polypeptide (GIP), and leptin levels were collected from all participants by 
a professionally trained nurse on the day of treatment start and at the end of the treatment session by a testing institution not 
involved in the study. All scales were assessed by therapists who were not involved in the treatment process but were uniformly 
trained.

Primary Outcome Indicator
Fatigue Symptoms
The 20-item Multidimensional Fatigue Symptom Inventory (MFI-20) consists of 20 items in 5 dimensions: general 
fatigue, physical fatigue, reduced activity, reduced motivation, and mental fatigue, with 4 items for each dimension. The 
scores of each item ranged from 1 to 5. The range of the total scores was from 20 to 100, and a highly severe fatigue 
symptom was indicated by a high total score.

Secondary Outcome Indicator
Measurement of Serum Metabolite Levels
Blood was collected from all subjects before and after treatment and mixed with ethylene diamine tetra acetic acid (EDTA) 
to prevent clotting. Subsequently, blood samples were centrifuged at 2500 rpm (700 g) for 15 min within 60–90 min to 
minimize the risk of sample contamination and stored at −80°C. Serum ghrelin, GIP, and leptin levels were measured using 
ELISA kits. In addition, serum insulin levels were determined by electrochemiluminescence immunoassay.

Sleep Quality
Pittsburgh Sleep Quality Index (PSQI) involves seven dimensions: patients’ sleep latency, sleep disorder, sleep duration, 
sleep quality, sleep efficiency, daytime dysfunction, and hypnotic drug application. The range of the total PSQI score was 
from 0 to 21, and the poorest sleep quality was indicated by a higher total score.

Depression Degree
Hamilton Depression Scale (HAMD), containing 24 items, was used to evaluate the depression degree of the patients. 
A 5-point scale of 0–4 was used for all items: 0, no symptoms; 1, mild symptom; 2, moderate symptom; 3, severe 
symptom; and 4, very severe symptom. Total scores less than 8 mean normal status; scores from 8 to 20 indicate possible 
depression; scores from 20 to 35 indicate definite depression; scores more than 35 indicate severe depression. Generally, 
a higher total score indicates a more severe depressive condition.

Quality of Life
The KPS scale has 10 levels with a total score of 0–100, with higher scores indicating better health status. The initial 
scores of patients included in this study were all greater than or equal to 60.

Statistical Analysis
Statistical software SPSS22.0 was employed to analyze the complete data of this study. Confidence interval set to 95%, the 
mean ± standard deviation (�x� SD) expressed the measurement data and data were tested for normality and homoscedas-
ticity. The t-test was employed for the comparison of the two groups of data that conformed to a normal distribution, 
whereas the Mann–Whitney U-test was used for data not conforming to a normal distribution. Enumeration data were tested 
by the chi-square test or Fisher’s exact test. In addition, P <0.05 was used as the criterion for statistical difference.

Results
Primary Outcome
Fatigue Symptom Evaluation
As we see in Table 2, general fatigue scores, physical fatigue scores, reduced activity scores, reduced motivation scores, 
mental fatigue scores and MFI-20 total scores were observed insignificant differences (P > 0.05) in pre-treatment 
between the control group and MRA group. Significant differences (P < 0.05) in general fatigue scores, physical fatigue 
scores, reduced activity scores, reduced motivation scores, mental fatigue scores and MFI-20 total scores were seen 
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between these two groups in post-treatment, while those in MRA group changed more significantly. In MRA group, 
general fatigue scores, physical fatigue scores, reduced activity scores, reduced motivation scores, mental fatigue scores 
and MFI-20 total scores indicated a remarkable decrease (P < 0.05), compared to those in control group at the end of the 
treatment course (Table 2).

Secondary Outcomes
Serum Ghrelin, GIP, Leptin, and Insulin Levels
Patients’ serum ghrelin, GIP, leptin, and insulin levels were measured in pre-treatment and post-treatment. No remarkable 
difference was seen in the level of pre-treatment serum ghrelin, GIP, insulin, and leptin among the control group and the 
MRA group (P > 0.05). The level of serum ghrelin, GIP, insulin, and leptin in post-treatment was decreased remarkably 
(P < 0.01) as compared to those in pre-treatment, while those in MRA group changed more significantly. In the MRA 
group, the level of post-treatment serum ghrelin, GIP, insulin, and leptin decreased significantly as compared to those in 
the control group (P < 0.01) (Table 3).

Sleep Quality Evaluation
No significant differences were noted in pre-treatment sleep quality scores, sleep latency scores, sleep duration scores, 
sleep efficiency scores, sleep disorder scores, daytime dysfunction scores, hypnotic drug application scores, and total 
PSQI scores between the control and MRA group (P > 0.05). In post-treatment sleep quality scores, sleep latency scores, 
sleep duration scores, sleep efficiency scores, sleep disorder scores, daytime dysfunction scores, hypnotic drug applica-
tion scores, and total PSQI scores decreased significantly in both groups compared with pre-treatment scores (P < 0.05 or 
P < 0.01). Post-treatment sleep quality scores, sleep latency scores, sleep duration scores, sleep efficiency scores, 
hypnotic drug application scores, and total PSQI scores were remarkably decreased in patients of the treatment group 
as compared to the individuals in the control group (P < 0.05 or P < 0.01). However, no remarkable variations were seen 
in the post-treatment sleep disorder scores and daytime dysfunction scores between both groups (P > 0.05) (Table 4).

Table 2 Comparison of MFI-20 Between the Control Group and the MRA Group

Indicators Control Group (n=57) MRA Group (n=57)

Pre-Treatment Post-Treatment Pre-Treatment Post-Treatment

General fatigue scores 14.93±2.22 12.30±2.31** 15.23±2.59 8.63±2.20**##

Physical fatigue scores 14.09± 1.62 9.93 ± 2.1.16** 14.33 ± 1.64 7.40 ± 0.90**##

Reduced activity scores 14.25± 1.78 9.89 ± 1.80** 14.63 ± 1.67 7.53 ± 1.39**##

Decreased motivation scores 14.04 ± 1.56 10.28± 1.24** 14.35 ± 1.71 8.53 ±1.40**##

Mental fatigue scores 14.32±1.49 10.67±1.23** 14.51±1.49 8.65±1.71**##

MFI-20 total scores 71.61 ± 4.85 53.07 ±4.20** 73.05± 4.07 40.74 ± 3.54**##

Notes: **P<0.01, Compared to same group before treatment;##P<0.01, compared to the control group after treatment.

Table 3 Comparison of Serum Ghrelin, GIP, Leptin, and Insulin Levels Between the Control 
Group and the MRA Group

Indicators Control Group (n=57) MRA Group (n=57)

Pre-Treatment Post-Treatment Pre-Treatment Post-Treatment

Ghrelin (pg/mL) 373.20 ± 31.94 292.14 ± 22.03** 372.36 ± 37.37 207.07 ± 24.03**##

GIP (pg/mL) 210.57 ± 33.92 140.19 ± 22.60** 213.18 ± 32.54 95.71 ± 16.99**##

Insulin (pg/mL) 490.46 ± 64.36 341.37 ± 86.84** 506.13 ± 74.97 247.35 ± 73.97**##

Leptin (ng/mL) 13.10 ± 1.84 9.75 ± 1.64** 12.73 ± 2.27 5.76 ± 1.49**##

Notes: **P<0.01, Compared to this group before treatment; ##P<0.01, compared to the control group after treatment.
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Depression Degree and Quality of Life Evaluation
Between the control group and MRA group, no remarkable differences were seen in HAMD scores and KPS scores before 
treatment (P > 0.05). A remarkable decrease was observed HAMD scores (P < 0.01), whereas KPS scores increased 
remarkably (P < 0.01) at the end of the treatment in both groups as compared to the pre-treatment scores, the more, those in 
MRA group changed more significantly. In comparison to the individuals in the control group, a remarkable decrease of 
HAMD scores was observed (P < 0.01), whereas KPS scores increased significantly (P < 0.01) after treatment course ending 
in the MRA group (Table 5).

Discussion
CRF, also known as tumor-related fatigue, affects patients’ physical functioning during cancer treatment. The physio- 
pathological mechanisms of CRF are not fully understood. Available studies suggest that possible mechanisms of CRF 
include elevated pro-inflammatory cytokine levels, hypothalamic–pituitary–adrenal (HPA) axis dysfunction, circadian 
dysregulation, and muscle atrophy; these mechanisms transmit peripheral immune signals to the brain, affecting 
neurotransmission pathways and neurotransmitter metabolism, thus, leading to fatigue. However, evidence supporting 
these mechanisms is relatively limited.12,13 Broad functional alterations in brain areas and networks that modulate 
executive function are linked to BRCA-related fatigue.14 Fatigue has received relatively little attention and treatment 
compared to other cancer-related symptoms such as pain and nausea. Some cancer patients are never clinically screened 
and managed for CRF.15 Evidence on the effects of pharmacological agents for CRF, such as psychostimulants, 
corticosteroids, testosterone, and melatonin, is limited.16 In recent years, CRF received more and more attention as the 
prevalence of CRF increasing. As a result, non-pharmacological management strategies have become a research focus.17

CRF is classified as a “consumptive disease” in TCM theory. On the one hand, CRF is caused by the lack of positive 
qi and the imbalance between qi and blood in the internal organs due to cancer; on the other hand, radiotherapy and 
chemotherapy, which are considered “attacking methods” in TCM theory, damage the body’s positive qi and cause the 

Table 4 Comparison of PSQI Between the Control Group and the MRA Group

Indicators Control Group (n=57) MRA Group (n=57)

Pre-Treatment Post-Treatment Pre-Treatment Post-Treatment

Sleep quality 2.04 ± 0.76 1.35 ± 0.69** 2.21 ± 0.70 0.88± 0.71**##

Sleep latency 1.60 ± 0.70 1.25 ± 0.61** 1.68 ± 0.78 0.95 ± 0.51**##

Sleep duration 1.58± 0.82 1.11 ± 0.79** 1.65 ± 0.88 0.84 ± 0.41**#

Sleep efficiency 1.84 ± 0.62 0.93 ± 0.46** 1.98 ± 0.74 0.72 ± 0.45**#

Sleep disorder 1.51 ± 1.00 1.11 ± 0.75** 1.54 ± 0.87 0.93 ± 0.65**
Daytime dysfunction 1.56 ± 0.98 1.04 ± 0.78* 1.68 ± 0.76 0.88 ± 0.68**

Hypnotic drug application 1.72 ± 0.75 1.18 ± 0.38** 1.77± 0.71 0.67 ± 0.51**##

Total PSQI 11.84 ± 3.99 7.95± 2.68** 12.53 ± 3.22 5.86 ± 2.26**##

Notes: *P<0.05 and **P<0.01, Compared to this group before treatment; #P<0.05 and ##P<0.01, compared to the control group 
after treatment.

Table 5 Comparison of HAMD and KPS Between the Control Group and the MRA 
Group

Indicators Control Group (n=57) MRA Group (n=57)

Pre-Treatment Post-Treatment Pre-Treatment Post-Treatment

HAMD score 34.14 ± 4.68 21.65 ± 5.21** 33.23 ± 5.45 19.11 ± 4.52**##

KPS score 72.28 ± 8.46 56.58 ± 8.62** 74.04 ± 7.04 50.18 ± 8.13**##

Notes: **P<0.01, Compared to this group before treatment; ##P<0.01, compared to the control group after 
treatment.
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deficiency of qi and blood in the internal organs.18,19 Unlike conventional Western medicine, acupuncture therapy for 
CRF can deal with the functional status of all systems of the human body in an integrated manner and regulate the overall 
functional status of the human body from multiple aspects, which is effective in CRF, a physical and mental disease with 
complex etiology, especially in BRCA-related fatigue.20,21 Acupuncture has therapeutic potential in cancer survivors with 
CRF and may improve their quality of life.22 It has been confirmed to be effective for CRF.23 In addition, female cancer 
patients are more likely to accept acupuncture therapy.24 The MRA therapy developed in this study, guided by the 
concept of “integration of form (body) and spirit”, treats patients as a whole with both form and spirit and adjusts 
patients’ inner balance through acupuncture, thus alleviating their physical and mental fatigue.

The effect of acupuncture on the body is in a multi-linked, multi-pathway, multi-target, and multi-level holistic 
regulatory manner, which may benignly regulate the disordered metabolic pathways in patients and improve energy 
metabolism, protein synthesis, and various other chemical reactions in the brain, thus restoring the normal metabolic 
network. The underlying mechanism of acupuncture therapy may be related to regulating mitochondrial function, 
coordinating nervous system activity, regulating neurotransmitter production and alleviating immune response.25 

Serum ghrelin, GIP, leptin, and insulin levels are associated with both sleep quality and CRF, according to the 2018 
NCCN guidelines for the condition, suggesting a potential link between such metabolic markers and CRF.26

Ghrelin is not only a growth hormone secretagogue but also plays a multi-dimensional role in regulating the body’s 
metabolic balance, inflammatory response, reward feeding, depression and anxiety behavior.27 Ghrelin’s neural conduc-
tion in different regions of the hypothalamus affects the appetite, indirectly affects food intake, and participates in the 
regulation of metabolic disorders under pathological conditions. Gastric inhibitory polypeptide (GIP), also called 
glucose-dependent insulinotropic polypeptide (GIP) secreted from enteroendocrine K cells, is one of gastrointestinal 
peptides that play an important role in response to nutrient ingestion, the regulation of plasma glucose, potentiate 
glucose-stimulated insulin secretion and involving in insulin resistance. GIP exerts important effects on metabolism.28,29 

Insulin is the most important anabolic hormone that promotes carbon energy deposition in the body. Its synthesis, quality 
control, delivery and action are carefully regulated by highly coordinated intracellular mechanisms. Insulin plays 
a variety of roles in peripheral tissue parenchyma, the most important of which is the regulation of glucose metabolism. 
The main function of insulin in muscle and adipose tissue is to increase their uptake of carbon sources and store them to 
meet the tissue’s energy needs.30 Leptin acts as both a hormone and a cytokine. As a hormone, it plays a key role in 
regulating energy homeostasis by affecting a variety of endocrine functions and bone metabolism, glucose homeostasis, 
insulin synthesis and secretion, regulating key functions of energy homeostasis. As a cytokine, leptin promotes 
inflammatory responses.31,32 It can be seen that Ghrelin, GIP, insulin, and leptin are all closely related to fatigue, poor 
appetite and insufficient energy intake in patients with CRF. Therefore, we not only selected fatigue degree as the 
primary indicator but also the serum ghrelin, GIP, insulin, leptin, sleep quality, depression degree, and quality of life as 
secondary outcome indicators in the study.

The effectiveness of the MRA therapy on fatigue, sleep quality, depression degree, and quality of life among BRCA 
survivors were evaluated according to objectively accepted assessment criteria, in the meanwhile, the patients’ serum 
metabolite levels including ghrelin, GIP, insulin, and leptin were measured. The MRA therapy significantly and 
effectively not only improved the fatigue symptoms but also the sleep quality, depression degree, and quality of life 
of BRCA survivors compared to the basic treatment. Meanwhile, the results indicated that the MRA therapy significantly 
reduced the serum ghrelin, GIP, insulin, and leptin levels in patients. The patients’ post-treatment functional status, 
fatigue symptoms, sleep quality, depression degree, and quality of life were significantly improved. These findings 
suggest that the MRA therapy can significantly alleviate CRF-related symptoms in BRCA survivors.

From our findings, we concluded that MRA therapy can improve CRF in patients with BRCA by regulating the levels 
of serum metabolites such as ghrelin, GIP, insulin, and leptin. In addition, it can improve sleep quality and reduce 
depression. Therefore, MRA can be used as an alternative option for clinical improvement of BRCA survivors’ quality of 
life. This is basically consistent with the results of some previous studies,11,25,33–38 but differs from them, the MRA 
therapy adopted in this trial has been improved in the prescription of acupuncture from the perspective of body and mind, 
emphasizing the importance of MRA, which is a acupuncture method to regulate the mind and spirit, calm the heart, 
strengthen Qi and eliminate fatigue. Some studies have found that acupuncture can effectively regulate emotional 
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changes and cognitive dysfunction.39 In addition, this study observed the changes of metabolites closely related to CRF, 
and more objectively evaluated the intervention effect of MRA on CRF. The underlying mechanism of acupuncture 
therapy may be related to regulating mitochondrial function, coordinating nervous system activity, regulating neuro-
transmitter production and alleviating immune response.40 Our trial explored the effect of MRA from the perspective of 
metabolism, which is consistent with the overall concept of Traditional Chinese Medicine. No adverse events occurred 
during the trial conducting. Similar studies in the past have not found serious adverse effects associated with 
acupuncture.22,33

The patients in control group did get interventions for fatigue, eg injections and lifestyle advice, even though it would 
also have been helpful to have the blank control group. Strengths of this trial was that the interventions received by the 
control group would help to overcome the “Hawthorne effect” and improve patient compliance. However, some 
limitations still existed, such as small sample size, short observation time, short follow-up time, no blank control 
group or sham acupuncture group, and no multicenter established, which may induce some bias. Further research is 
needed to develop to enlarge sample size and establish multi-center clinical trials, so as to provide more reliable scientific 
research basis for clinical application. The related mechanism of MRA improving CRF in BRCA survivors also still 
needs to be further studied.

Conclusions
MRA could regulate serum ghrelin, GIP, leptin, and insulin levels in BRCA survivors. In addition, it alleviates CRF, 
sleeping disturbance, and depression symptoms in these survivors and improves their quality of life. MRA was simple to 
operate with high patient compliance, so the findings have external validity and applicability. It indicates that MRA may 
be effective in breast cancer survivors with CRF, in other words MRA may have potential as an alternative and 
complementary therapy for BRCA survivors with CRF.
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