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Background: Systemic therapy-associated insomnia is highly prevalent among
patients with breast cancer. However, no meta-analysis has explored the efficacy
of acupuncture for Systemic therapy-associated insomnia among patients
with cancer.

Methods: According to the PRISMA Statement, randomized controlled trials
(RCTs) through April 2024 were identified and extracted from PubMed,
Embase, and the Cochrane CENTRAL Register of Controlled Trials. The quality
of the RCTs was assessed using the Cochrane Systematic Review Handbook 5.1
and its recommended risk-of-bias assessment tool. Two independent
investigators screened and extracted the data and performed statistical analysis
using RevMan5.3.

Results: Of the total 411 studies identified, 4 RCTs were analyzed. The meta-
analysis revealed that acupuncture significantly improved the total sleep time and
sleep efficiency relative to wait-list control or sham EA among patients with
breast cancer experiencing insomnia after systemic therapy (mean difference
[MD] 29.86, 95% confidence interval [Cl] 16.20-43.51, P < 0.0001 and MD 4.56,
95% Cl 1.84-7.29, P = 0.001), reduced the pittsburgh sleep quality index (PSQI)
relative to wait-list control or sham EA with an MD of —0.87 (95% Cl -1.60 to
-0.15, P = 0.02, I> = 25%) in 4 weeks and an MD of —0.82 (95% C| -1.60 to -0.04, P
= 0.04, 12 = 12%) in 8 weeks, and reduced the hospital anxiety and depression
scale (HADS)-anxiety both in 4 weeks with an MD of —0.85 (95% Cl -1.42 to -0.27,
P = 0.004, 1> = 0%) and in 8 weeks with an MD of —0.94 (95% CI| -1.56 to —0.32, P
= 0.003, 1> = 0%. However, no significant differences in insomnia severity index
(MD -2.15,95% CI -5.07t0 0.78, P = 0.15and MD -1.48,95% Cl -3.91t0 0.94, P =
0.23), and HADS-depression (MD -0.67, 95% Cl -2.32 t0 0.99, P = 0.43 and MD
—0.63, 95% Cl -2.39 to 1.12, P = 0.48) in 4 and 8 weeks were observed between
the acupuncture group and the wait-list control or sham EA group.
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Conclusion: Acupuncture has a great potential to be used in the management of
systemic therapy-associated insomnia in patients with breast cancer. More
studies with rigorous designs and larger sample sizes are warranted to verify
the efficacy and safety of acupuncture for insomnia among patients with

breast cancer.

acupuncture, insomnia, breast cancer, treatment, meta-analysis

1 Introduction

Breast cancer ranks among the most prevalent malignancies
worldwide, requiring systemic therapy (like chemotherapy or
endocrine therapy) as the cornerstone of treatment for many
patients. However, chemotherapy and endocrine therapy often lead
to distressing side effects, particularly insomnia. Physiological,
psychological, and adverse reactions of chemotherapy and other
factors increase the incidence of sleep disorders by up to 80% in
patients with breast cancer during chemotherapy (1), which is
significantly higher than that in the general population (2).
Untreated insomnia can escalate into several adverse outcomes,
including cognitive impairment (3) and diminished quality of life (4).

Despite the recognized significance of addressing insomnia in
breast cancer survivors, the efficacy of current therapeutic options
remains limited. Although pharmacological interventions are
commonly employed (5), concerns regarding their side effects and
potential for dependency underscore the need for alternative
modalities. The safety and efficacy of acupuncture for managing
insomnia in cancer-free populations have already been confirmed
(6). D’Alessandro et al. confirmed that acupuncture improved sleep
in patients with breast cancer (7). In recent years, related
randomized controlled trials (RCTs) have examined the effect of
electroacupuncture on insomnia after chemotherapy for breast
cancer; however, the results are inconsistent (8, 9).

Therefore, in this study, we aimed to conduct a systematic
analysis of existing literature and a meta-analysis to evaluate the
efficacy and safety of acupuncture in the treatment of systemic
therapy -related insomnia in patients with breast cancer.

2 Methods
2.1 Protocol and guidance

This study adhered strictly to the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses reporting guidelines (10),
ensuring consistency and transparency. As this study involved a
literature review and meta-analysis, ethical approval or informed
consent was waived.
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To identify relevant RCTs exploring the effectiveness of
acupuncture or electroacupuncture (EA) on insomnia after
systemic therapy for breast cancer, a meticulous literature search
was conducted. This search encompassed PubMed, Embase, and the
Cochrane CENTRAL Register of Controlled Trials from their
inception dates up to April 2024. The search strategy employed a

» «

combination of keywords: (“Breast cancer,” “Breast Neoplasm,” or
“Breast Tumor”), (“electroacupuncture,” “Electro-acupuncture,”
“acupuncture,” or “Electro acupuncturing”), and (“Insomnia” or
“sleep”). To ensure the inclusivity and comprehensiveness of this
study, the reference lists of published systematic reviews and RCT's

were also screened to identify any potentially overlooked studies.

2.2 Inclusion criteria and study selection

The inclusion criteria were as follows: (1) RCTs exploring the
therapeutic effects of acupuncture or EA on insomnia after systemic
therapy for breast cancer (type of research), (2) patients diagnosed
with breast cancer stages I-IV who are currently undergoing
systemic therapy or have completed it (participant population);
and (3) the experimental group must receive acupuncture or EA,
whereas the control group received sham or in the wait-list
(intervention measures).

The exclusion criteria were as follows: (1) studies including
patients with other interventions (such as auricular acupuncture,
auricular acupressure, or transcutaneous electrical acupoint
stimulation), the theoretical basis or operational methods of these
intervention measures are different from acupuncture. (2)
incomplete original text or the data cannot be extracted, and (3)
non-RCTs, systematic reviews, comments, editorials, letters,
conference abstracts, and animal trials.

2.3 Data extraction

Data extraction was independently conducted by two reviewers,
utilizing a standardized data extraction form to gather pertinent
information. Extracted data encompassed details such as the
primary author’s name, year of publication, country of origin,
study type, baseline characteristics of the participants (including
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population size, age), procedural specifics of the treatment and
control groups, outcome indicators, and other relevant literature
data. If discrepancies arose, a third reviewer was consulted to make
a final decision and resolve any differences.

2.4 Outcomes

To assess the effect of acupuncture or EA on insomnia after
systemic therapy for breast cancer, the following key outcome
indicators were evaluated: (1) insomnia severity index (ISI), (2)
Pittsburgh sleep quality index (PSQI), (3) total sleep time, (4) sleep
efficiency, (5) hospital anxiety and depression scale (HADS)-
Anxiety, and (6) HADS-Depression.

2.5 Quality assessment

Adhering to the Cochrane Systematic Review Handbook 5.1
and its recommended risk-of-bias assessment methodology, the
quality of the included studies was thoroughly examined. This
evaluation encompassed scrutiny of various factors, including
random-sequence generation, allocation concealment, blinding of
participants and personnel, blinding of outcome assessment,
incomplete outcome data, selective reporting, and other biased.
The results of the risk-of-bias assessment were categorized into “low
risk,” “high risk,” and “unclear.” This quality evaluation was
conducted independently by two researchers, and any conflicts
were resolved through mediation by the corresponding author.

2.6 Statistical analysis

The meta-analysis was conducted using Cochrane Collaboration
Review Manager (RevMan 5.4). Continuous data were expressed as
mean difference (MD) with 95% confidence intervals (Cls), whereas
dichotomous data were presented using relative risk with 95% ClIs.
Results from all studies were pooled to assess differences in efficacy
between interventions. The statistical heterogeneity between studies
was evaluated using the 2 statistic, where an I? value of <50%
indicated no observed heterogeneity and >50% suggested
substantial heterogeneity. A random-effects model was employed
for meta-analysis if the included studies demonstrated high
methodological quality and no significant heterogeneity.

3 Results
3.1 Search results

Of the initial 411 records retrieved from the electronic
databases, 125 were discarded because of duplications. Among the
remaining 286 records, meticulous assessment of their titles and
abstracts led to the exclusion of 276 ineligible records. Subsequently,
a rigorous full-text review of the remaining eight RCT's eliminated
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another six, narrowing down to four RCTs that fulfilled the
eligibility criteria for study inclusion (Figure 1). In total, four
RCTs (8, 9, 11, 12) involving 278 patients conducted in China
and USA, published in 2014 and 2023 were included in the analysis.

3.2 Characteristics of studies

The characteristics of the studies included in this meta-analysis
are summarized in Table 1. The acupuncture group included 15-69
participants, and the sham EA group and wait-list group included
15-69 participants. Not all included studies implemented double-
blind designs, and substantial variations existed in acupuncture
protocols across trials. These methodological differences
contributed to observable heterogeneity among the studies.
Table 1 also provides a comprehensive overview of the acupoints
and Intervention regimen used in the included studies.

3.3 Risk-of-bias assessment

After conducting a quality assessment using the Cochrane Risk-
of-Bias Assessment Tool on the 4 included publications, the overall
quality of the entire literature was good (Figures 2, 3).

3.4 Outcomes

The analysis encompassed data from 278 participants, divided into
the acupuncture or EA group and the sham EA or wait-list group.

3.5 Insomnia severity index

A meticulous meta-analysis revealed no statistically significant
reduction in the insomnia severity index in the EA group compared
with the sham EA or wait-list group, neither at 3 weeks nor at 6
weeks with MDs of —2.15 (95% CI —5.07 to 0.78, P = 0.15, I> = 79%)
and —1.48 (95% CI —3.91 to 0.94, P= 0.23, I* = 69%), respectively
(Figures 4, 5).

3.6 Pittsburgh sleep quality index
Moreover, statistically significant reduction in the PSQI was
found among the groups, with an MD of -0.87 (95% CI -1.60 to

-0.15, P = 0.02, I> = 25%) in 4 weeks and an MD of —0.82 (95% CI
-1.60 to -0.04, P = 0.04, I = 12%) in 8 weeks (Figures 6, 7).

3.7 Total sleep time, sleep efficiency,
HADS-anxiety and HADS-depression

Table 2 summarizes the results of the analyses of the total sleep
time, sleep efficiency, HADS-anxiety, and HADS-depression. This
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FIGURE 1

Flow diagram.

meta-analysis revealed a statistically significant increase in the total
sleep time and sleep efficiency among the groups in 8 weeks, with
MDs of 29.86 (95% CI 16.20-43.51, P < 0.0001, I* = 0%) and 4.56
(95% CI 1.84-7.29, P = 0.001, = 0%). Moreover, statistically
significant reduction in HADS-anxiety was found among the
groups in 4 weeks, with an MD of —0.85 (95% CI -1.42 to -0.27,
P = 0.004, I? = 0%), and a statistically significant reduction was
noted in 8 weeks, with an MD of —0.94 (95% CI —1.56 to —0.32, P =
0.003, I* = 0%). Both in 4 and 8 weeks, this meta-analysis revealed
no statistically significant reduction in HADS-depression among
the groups, with MDs of —0.69 (95% CI —1.65 to 0.28, P = 0.16, I* =
54%) and —0.93 (95% CI —2.12 to 0.27, P = 0.13, I* = 64%).
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3.8 Publication bias and sensitivity analysis

Consistent with the guidelines stipulated in the Cochrane
Handbook for Systematic Reviews of Interventions, the analysis of
publication bias was deemed unnecessary because none of the study
groups comprised more than 10 studies. Visualizing the
heterogeneity (I ?) of all outcomes reveals that the I > of the
primary outcome measure ISI was higher than that of other
outcomes (Figure 8). A sensitivity analysis was conducted to
evaluate the stability of the findings by systematically excluding
individual studies one at a time from the meta-analysis. However,
sensitivity analysis could not be performed for the ISI outcomes in
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FIGURE 7
Forest plot of comparison on PSQI (week < 8).

indicating that the higher the levels of anxiety and depression in
patients with breast cancer undergoing chemotherapy, the worse
their sleep quality. Among chemotherapy drugs, taxanes are
commonly used in breast cancer chemotherapy. To prevent allergic
reactions to taxanes, dexamethasone is often used for pretreatment;
however, long-term use of large doses of dexamethasone can lead to
sleep disorders (16). Chemotherapy drugs can affect ovarian function,
causing premenopausal women to experience premature menopause,
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known as chemotherapy-induced amenorrhea, which can easily lead
to sleep disorders (17). During adjuvant chemotherapy,
postmenopausal women with breast cancer often report symptoms
such as hot flashes, vaginal dryness, depression, and sleep disorders,
which can lead to a decline in their quality of life (18). A study that
investigated the correlation between sleep disorders and fatigue
during chemotherapy for patients with breast cancer revealed that
sleep disorders and fatigue often occur as a cluster of symptoms,
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TABLE 2 Findings of the total sleep time, sleep efficiency, HADS- anxiety and HADS- depression.

Outcomes Data sets Participants(n) Effect estimate; MD [95% ClI]

Week<4

HADS- Anxiety 4 126 vs 126 -0.85 (-1.42 to -0.27) P=0.004 0%
HADS- Depression 4 126 vs 126 -0.69 (-1.65 to 0.28) P=0.16 54%
Week<8

TST 2 84 vs 84 29.86 (16.20 to 43.51) P<0.0001 0%
SE 2 84 vs 84 4.56 (1.84 to 7.29) P=0.001 0%
HADS- Anxiety 4 126 vs 126 -0.94 (-1.56 to -0.32) P=0.003 0%
HADS- Depression 4 126 vs 126 -0.93 (-2.12 to 0.27) P=0.13 64%

MD, mean difference; CI, confidence interval; HADS, hospital anxiety and depression scale; TST, total sleep time; SE, sleep efficiency

Insomnia Severity Index.

HADS- Depression(week<8)
HADS- Depression (week<4)
HADS- Anxiety(week<8)
HADS- Anxiety (week<4)

SE (week<8)

TST (weeks<8)
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ISI (week-6)
ISI (week-3)
0% 10%

FIGURE 8
Visualizing the heterogeneity of all outcomes.
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having a high incidence before and during chemotherapy. Thus, the
higher the degree of fatigue, the higher the degree of sleep disorders.
Short sleep duration and poor sleep quality can exacerbate fatigue,
and the two symptoms are mutually causal, leading to a vicious cycle
(19). Adjuvant endocrine therapy is recommended for patients with
estrogen receptor-positive or progesterone receptor-positive breast
cancer. For postmenopausal patients, aromatase inhibitors (Als) are
the preferred treatment. Research indicates that joint pain associated

TABLE 3 Sensitivity analysis results after removing one study at a

with Als is prevalent and significantly impacts patients (20, 21).
Additionally, the pain experienced by breast cancer patients can be
linked to sleep disorders (22). Therefore, it is important to recognize
that patients undergoing adjuvant endocrine therapy may face an
increased risk of insomnia as a consequence of their treatment.
Currently, the treatment options for sleep disorders among patients
with breast cancer undergoing chemotherapy include pharmacological

TABLE 4 Sensitivity analysis results after removing one study at a time
(PsQl < 8).

time (PSQIS) Removed st MD  95%Cl P 12
Removed study 95% ClI Bao 2014 (12) -0.81 -1.61, -0.02 0.04 34%
Mao 2014 (11) -0.89 -1.70, -0.08 0.03 50% Mao 2014 (11) -0.87 -1.72, -0.02 0.05 33%
Mao 2014 (11) -0.64 -1.44, 0.16 0.12 1% Mao 2014 (11) -0.70 -1.55, 0.15 0.10 26%
Zhang 2021 (8) -0.71 -1.51, 0.08 0.08 34% Zhang 2021 (8) -0.50 -1.36, 0.36 0.25 0%
Zhang 2023 (9) -1.47 -2.46, -0.47 0.004 0% Zhang 2023 (9) -1.47 -2.54, -0.40 0.007 0%

MD, mean difference; CI, confidence interval. MD, mean difference; CI, confidence interval.

Frontiers in Oncology 08 frontiersin.org


https://doi.org/10.3389/fonc.2025.1494929
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

Gao et al.

therapy, behavioral and psychosocial interventions, and physical
activities. Any medications used may have potential side effects, and
some choices may carry the risk of more severe toxicity and dependency
(5). Cognitive behavioral therapy is an evidence-based psychological
approach that utilizes behavioral interventions to regulate sleep cycles
and cognitive interventions to address sleep disturbances. Palesh et al.
used brief behavioral therapy for cancer-related insomnia in patients with
breast cancer undergoing chemotherapy and found that the intervention
improved insomnia and regulated circadian rhythm (23). Yoga enhances
physiological functions and mental health, thereby effectively improving
sleep disorders. A meta-analysis conducted by Yi et al. on seven RCTs
involving 693 patients with breast cancer undergoing chemotherapy
revealed that yoga may help alleviate fatigue, depression, and anxiety in
the short term and improve sleep disorders (24). Acupuncture, a
traditional Chinese medicine, is widely used to address sleep disorders
(25, 26) and has been employed to improve sleep issues among patients
with breast cancer (11, 27). Acupuncture is generally safe; a prospective
study in Japan involving 65,482 acupuncture treatments did not record
significant adverse events (28), and two surveys in the UK encompassing
a total of 66,000 treatments did not register serious adverse events (29,
30). Several potential mechanisms have been proposed to explain the
effect of acupuncture on cancer-related insomnia. First, acupuncture can
regulate brain neurotransmitters associated with sleep regulation (31).
Second, the anti-inflammatory effects of acupuncture may contribute to
its effect on chemotherapy-related insomnia (32). More research to
investigate the mechanisms of acupuncture for cancer-related
insomnia are warranted.

Furthermore, this study has several limitations. First, only four
RCTs were included, both conducted in China and USA, which may
have affected the statistical power and the accuracy of the
conclusions. Second, the sample size was small, necessitating
larger-scale RCTs to draw reasonable conclusions. Third, the
control group settings were inconsistent among the studies, with
sham EA and wait-list groups, which may confound the outcomes.

In this meta-analysis involving four studies with 278 patients,
active acupuncture regimens demonstrated better total sleep time, sleep
efficiency, PSQI and HADS-anxiety than sham control and wait-list
among women with breast cancer experiencing systemic therapy
-related insomnia. However, no significant differences in insomnia
severity index and HADS-depression reduction were found. Overall,
active acupuncture can be considered an effective option for treating
systemic therapy -related insomnia in patients with breast cancer.

References

1. Matthews EE, Berger AM, Schmiege SJ, Cook PF, McCarthy MS, Moore CM, et al.
Cognitive behavioral therapy for insomnia outcomes in women after primary breast
cancer treatment: a randomized, controlled trial. Oncol Nurs Forum. (2014) 41(3):241-
53. doi: 10.1188/14.0NF.41-03AP

2. Fiorentino L, Ancoli-Israel S. Sleep dysfunction in patients with cancer. Curr
Treat Options Neurol. (2007) 9:337-46. doi: 10.1007/s11940-007-0019-0

3. Rodriguez N, Fawcett JM, Rash JA, Lester R, Powell E, MacMillan CD, et al.
Factors associated with cognitive impairment during the first year of treatment for
nonmetastatic breast cancer. Cancer Med. (2021) 10(4):1191-200. doi: 10.1002/
cam4.3715

Frontiers in Oncology

10.3389/fonc.2025.1494929

Data availability statement

The original contributions presented in the study are included
in the article/supplementary material. Further inquiries can be
directed to the corresponding author.

Author contributions

LG: Conceptualization, Data curation, Formal analysis, Funding
acquisition, Investigation, Methodology, Resources, Software,
Supervision, Writing — original draft, Writing - review & editing.
YS: Data curation, Investigation, Software, Writing - original draft.
TL: Data curation, Methodology, Software, Writing — original draft.
HC: Data curation, Formal analysis, Investigation, Writing -
original draft. SH: Data curation, Methodology, Software, Writing
— original draft. LZ: Data curation, Formal analysis, Investigation,
Writing - original draft. MY: Conceptualization, Formal analysis,
Funding acquisition, Investigation, Resources, Supervision, Writing
— original draft, Writing - review & editing.

Funding

The author(s) declare that financial support was received for the
research and/or publication of this article. Funding was received for the
construction of key clinical specialties in Futian District, Shenzhen.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be
construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations,
or those of the publisher, the editors and the reviewers. Any product
that may be evaluated in this article, or claim that may be made by its
manufacturer, is not guaranteed or endorsed by the publisher.

4. Mejia-Rojas ME, Contreras-Rengifo A, Hernandez-Carrillo M. Quality of life in
women treated with chemotherapy for breast cancer in Cali, Colombia. Calidad de vida
en mujeres con cancer de mama sometidas a quimioterapia en Cali, Colombia.
Biomedica. (2020) 40:349-61. doi: 10.7705/biomedica.4971

5. Kwak A, Jacobs ], Haggett D, Jimenez R, Peppercorn J. Evaluation and
management of insomnia in women with breast cancer. Breast Cancer Res Treat.
(2020) 181:269-77. doi: 10.1007/s10549-020-05635-0

6. Cao H, Pan X, Li H, Liu J. Acupuncture for treatment of insomnia: a systematic
review of randomized controlled trials. J Altern Complement Med. (2009) 15:1171-86.
doi: 10.1089/acm.2009.0041

frontiersin.org


https://doi.org/10.1188/14.ONF.41-03AP
https://doi.org/10.1007/s11940-007-0019-0
https://doi.org/10.1002/cam4.3715
https://doi.org/10.1002/cam4.3715
https://doi.org/10.7705/biomedica.4971
https://doi.org/10.1007/s10549-020-05635-0
https://doi.org/10.1089/acm.2009.0041
https://doi.org/10.3389/fonc.2025.1494929
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

Gao et al.

7. D’Alessandro EG, da Silva AV, Cecatto RB, de Brito CMM, Azevedo RS, Lin CA.
Acupuncture for climacteric-like symptoms in breast cancer improves sleep, mental
and emotional health: A randomized trial. Med Acupunct. (2022) 34:58-65.
doi: 10.1089/acu.2021.0073

8. Zhang], Qin Z, So TH, Chen H, Lam WL, Yam LL, et al. Electroacupuncture plus
auricular acupressure for chemotherapy-associated insomnia in breast cancer patients:
A pilot randomized controlled trial. Integr Cancer Ther. (2021) 20:15347354211019103.
doi: 10.1177/15347354211019103

9. Zhang J, Qin Z, So TH, Chang TY, Yang S, Chen H, et al. Acupuncture for
chemotherapy-associated insomnia in breast cancer patients: an assessor-participant
blinded, randomized, sham-controlled trial. Breast Cancer Res. (2023) 25:49.
doi: 10.1186/s13058-023-01645-0

10. Liberati A, Altman DG, Tetzlaff ], Mulrow C, Gatzsche PC, Ioannidis JP, et al.
The PRISMA statement for reporting systematic reviews and meta-analyses of studies
that evaluate health care interventions: explanation and elaboration. ” PloS Med vol.
(2009) 6:¢1000100. doi: 10.1371/journal.pmed.1000100

11. Mao JJ, Farrar JT, Bruner D, Zee J, Bowman M, Seluzicki C, et al.
Electroacupuncture for fatigue, sleep, and psychological distress in breast cancer
patients with aromatase inhibitor-related arthralgia: a randomized trial. Cancer.
(2014) 120(23):3744-51. doi: 10.1002/cncr.28917

12. Bao T, Cai L, Snyder C, Betts K, Tarpinian K, Gould J, et al. Patient-reported
outcomes in women with breast cancer enrolled in a dual-center, double-blind,
randomized controlled trial assessing the effect of acupuncture in reducing
aromatase inhibitor-induced musculoskeletal symptoms. Cancer. (2014) 120(3):381-
9. doi: 10.1002/cncr.28352

13. Akechi T, Okuyama T, Akizuki N, Shimizu K, Inagaki M, Fujimori M, et al.
Associated and predictive factors of sleep disturbance in advanced cancer patients.
Psychooncology. (2007) 16:888-94. doi: 10.1002/pon.1122

14. Martinez-Calderon J, Garcia-Mufioz C, Heredia-Rizo AM, Cano-Garcia FJ. The
prevalence of anxiety and depression in cancer around the world: An overview of
systematic reviews evaluating 128 meta-analyses. | Affect Disord. (2024) 351:701-19.
doi: 10.1016/j,jad.2024.01.259

15. Shorofi SA, Nozari-Mirarkolaei F, Arbon P, Bagheri-Nesamie M. Depression
and sleep quality among Iranian women with breast cancer. Asian Pac ] Cancer Prev.
(2021) 22:3433-40. doi: 10.31557/APJCP.2021.22.11.3433

16. Zhao J, Dai YH, Xi QS, Yu SY. A clinical study on insomnia in patients with cancer
during chemotherapy containing high-dose glucocorticoids. Pharmazie. (2013) 68:421-7.

17. Gerber B, Dieterich M, Miiller H, Reimer T. Controversies in preservation of
ovary function and fertility in patients with breast cancer. Breast Cancer Res Treat.
(2008) 108:1-7. doi: 10.1007/s10549-007-9572-1

18. Bordeleau L, Pritchard K, Goodwin P, Loprinzi C. Therapeutic options for the
management of hot flashes in breast cancer survivors: an evidence-based review. Clin
Ther. (2007) 29:230-41. doi: 10.1016/j.clinthera.2007.02.006

19. Fox RS, Ancoli-Israel S, Roesch SC, Merz EL, Mills SD, Wells K]J, et al. Sleep
disturbance and cancer-related fatigue symptom cluster in breast cancer patients

Frontiers in Oncology

10

10.3389/fonc.2025.1494929

undergoing chemotherapy. Support Care Cancer. (2020) 28(2):845-55. doi: 10.1007/
500520-019-04834-w

20. Mao JJ, SuHI, Feng R, Donelson ML, Aplenc R, Rebbeck TR, et al. Association of
functional polymorphisms in CYP19A1 with aromatase inhibitor associated arthralgia
in breast cancer survivors. Breast Cancer Res. (2011) 13(1):R8. doi: 10.1186/bcr2813

21. Burstein HJ, Winer EP. Aromatase inhibitors and arthralgias: a new frontier in
symptom management for breast cancer survivors. J Clin Oncol. (2007) 25:3797-9.
doi: 10.1200/JCO.2007.11.9529

22. Desai K, Mao JJ, Su I, Demichele A, Li Q, Xie SX, et al. Prevalence and risk
factors for insomnia among breast cancer patients on aromatase inhibitors. Support
Care Cancer. (2013) 21(1):43-51. doi: 10.1007/s00520-012-1490-z

23. Palesh O, Solomon N, Hofmeister E, Jo B, Shen H, Cassidy-Eagle E, et al. A novel
approach to management of sleep-associated problems in patients with breast cancer
(MOSAIC) during chemotherapy: A pilot study. Sleep. (2020) 43(10):zsaa070.
doi: 10.1093/sleep/zsaa070

24. Yi L], Tian X, Jin YF, Luo MJ, Jiménez-Herrera MF. Effects of yoga on health-
related quality, physical health and psychological health in women with breast cancer
receiving chemotherapy: a systematic review and meta-analysis. Ann Palliat Med.
(2021) 10:1961-75. doi: 10.21037/apm-20-1484

25. Yin X, Gou M, Xu J, Dong B, Yin P, Masquelin F, et al. Efficacy and safety of
acupuncture treatment on primary insomnia: a randomized controlled trial. Sleep Med.
(2017) 37:193-200. doi: 10.1016/j.sleep.2017.02.012

26. Li S, Wang Z, Wu H, Yue H, Yin P, Zhang W, et al. Electroacupuncture versus
sham acupuncture for perimenopausal insomnia: A randomized controlled clinical
trial. Nat Sci Sleep. (2020) 12:1201-13. doi: 10.2147/NSS.5282315

27. Li J, Xie J, Guo X, Fu R, Wang Y, Guan X. Effects of mind-regulation
acupuncture therapy on serum ghrelin, gastric inhibitory polypeptide, leptin, and
insulin levels in breast cancer survivors with cancer-related fatigue: A randomized
controlled trial. Int ] Gen Med. (2023) 16:1017-27. doi: 10.2147/IJGM.S405977

28. Yamashita H, Tsukayama H, Tanno Y, Nishijo K. Adverse events in acupuncture
and moxibustion treatment: a six-year survey at a national clinic in Japan. ] Altern
Complement Med. (1999) 5:229-36. doi: 10.1089/acm.1999.5.229

29. White A, Hayhoe S, Hart A, Ernst E. Adverse events following acupuncture:
prospective survey of 32-000 consultations with doctors and physiotherapists. BMJ.
(2001) 323:485-6. doi: 10.1136/bmj.323.7311.485

30. MacPherson H, Thomas K, Walters S, Fitter M. The York acupuncture safety
study: prospective survey of 34-000 treatments by traditional acupuncturists. BMJ.
(2001) 323:486-7. doi: 10.1136/bm].323.7311.486

31. Franco-Santana LE, Torres-Castillo S, Gonzalez-Trujano ME, Gonzalez-Ramirez
M. Stimulation of the Po-shen and Shen-hun scalp-acupuncture bands modifies levels
of inhibitory and excitatory amino acids in the immature rat brain. Neurochem Int.
(2013) 63:275-82. doi: 10.1016/j.neuint.2013.05.004

32. Bower JE, Ganz PA, Irwin MR, Kwan L, Breen EC, Cole SW. Inflammation and
behavioral symptoms after breast cancer treatment: do fatigue, depression, and sleep
disturbance share a common underlying mechanism? J Clin Oncol. (2011) 29:3517-22.
doi: 10.1200/JC0O.2011.36.1154

frontiersin.org


https://doi.org/10.1089/acu.2021.0073
https://doi.org/10.1177/15347354211019103
https://doi.org/10.1186/s13058-023-01645-0
https://doi.org/10.1371/journal.pmed.1000100
https://doi.org/10.1002/cncr.28917
https://doi.org/10.1002/cncr.28352
https://doi.org/10.1002/pon.1122
https://doi.org/10.1016/j.jad.2024.01.259
https://doi.org/10.31557/APJCP.2021.22.11.3433
https://doi.org/10.1007/s10549-007-9572-1
https://doi.org/10.1016/j.clinthera.2007.02.006
https://doi.org/10.1007/s00520-019-04834-w
https://doi.org/10.1007/s00520-019-04834-w
https://doi.org/10.1186/bcr2813
https://doi.org/10.1200/JCO.2007.11.9529
https://doi.org/10.1007/s00520-012-1490-z
https://doi.org/10.1093/sleep/zsaa070
https://doi.org/10.21037/apm-20-1484
https://doi.org/10.1016/j.sleep.2017.02.012
https://doi.org/10.2147/NSS.S282315
https://doi.org/10.2147/IJGM.S405977
https://doi.org/10.1089/acm.1999.5.229
https://doi.org/10.1136/bmj.323.7311.485
https://doi.org/10.1136/bmj.323.7311.486
https://doi.org/10.1016/j.neuint.2013.05.004
https://doi.org/10.1200/JCO.2011.36.1154
https://doi.org/10.3389/fonc.2025.1494929
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

	Acupuncture for systemic therapy-associated insomnia in patients with breast cancer: a systematic review and meta-analysis of randomized controlled trials
	1 Introduction
	2 Methods
	2.1 Protocol and guidance
	2.2 Inclusion criteria and study selection
	2.3 Data extraction
	2.4 Outcomes
	2.5 Quality assessment
	2.6 Statistical analysis

	3 Results
	3.1 Search results
	3.2 Characteristics of studies
	3.3 Risk-of-bias assessment
	3.4 Outcomes
	3.5 Insomnia severity index
	3.6 Pittsburgh sleep quality index
	3.7 Total sleep time, sleep efficiency, HADS-anxiety and HADS-depression
	3.8 Publication bias and sensitivity analysis

	4 Discussion
	Data availability statement
	Author contributions
	Funding
	Conflict of interest
	Publisher’s note
	References


