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Background: Insomnia is one of the most common symptoms among breast
cancer patients, which can be present throughout all stages of breast cancer. As a
non-pharmacological alternative treatment, acupuncture has been suggested to
improve sleep situations in patients with cancer suffering from insomnia.
However, there is a lack of well-designed, high-quality clinical evidence
regarding the efficacy of acupuncture in the treatment of breast cancer-
related insomnia. This study is conducted to evaluate the efficacy and safety of
acupuncture treatment for breast cancer-related insomnia.

Methods: This study was designed as a multicenter, randomized, sham-
controlled clinical trial. A total of 264 eligible patients with breast cancer-
related insomnia will be randomized into an acupuncture group and a sham
acupuncture group in a 1:1 ratio. In the trial, patients in the acupuncture and
sham acupuncture groups will receive 12 sessions over a consecutive 4-week
period. The primary outcome will be the treatment response rate of Insomnia
Severity Index (ISI) at week 4; secondary outcomes include treatment remission
rate of ISI, Sleep Efficiency (SE) obtained by the use of Sleep diary, treatment
response rate of ISI at 8th and 16th weeks of follow-up, the mean changes of ISI,
Generalized Anxiety Disorder Scale (GAD-7), Patient Health Questionnaire-9
(PHQ-9), Quality of Life Questionnaire - Core 30 (QLQ-C30), sleep parameters
recorded in Actigraphy and weekly usage of remedial drugs. Adverse events will
be recorded throughout the study. All analyses will be based on the ITT principle
and performed with SAS 9.4 statistical software.
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Discussion: This trial will evaluate the clinical efficacy and safety of acupuncture
for breast cancer-related insomnia. If proven effective, acupuncture will provide
an effective option for patients with breast cancer-related insomnia, which will
play a positive role in helping patients reduce their use of sleeping medications.

Clinical trial registration: ClinicalTrials.gov, identifier NCT05510700.

KEYWORDS

breast cancer, insomnia, acupuncture, randomized controlled trial, protocol

Background and objective

Insomnia is one of the most common symptoms among cancer
patients. It usually refers to sleep disorders that occur among cancer
patients, mainly including reduced total sleep time, difficulty in
falling asleep, discontinuous sleep, easy early awakening, and
inability to continue sleeping after waking up (1-5). It has been
reported that about 36%-59% of cancer patients have been
accompanied by insomnia at some time in their cancer
trajectories (6). Insomnia may occur throughout all stages of the
cancer pathways and is significantly associated with poor
psychological status, physiological functioning, quality of life,
increased inflammation, and possible disease progression and
survival in cancer patients (7-12).

Breast cancer is one of the most common malignancies affecting
women’s health, with the highest prevalence among cancers related to
females (13, 14). In addition, among the various malignancies, breast
cancer patients have the highest prevalence of insomnia, ranging
from 42% to 69% (6), which is almost twice as high as that of the
general population (6, 7, 15). Breast cancer-related insomnia, which
often leads to fatigue and depression, is even associated with the risk
of death (16, 17). Sick leave, unemployment, radiation,
chemotherapy, and side effects of cancer treatment are all
important factors contributing to insomnia in breast cancer
patients (18-20). Currently, pharmacotherapy remains the most
common treatment for patients with breast cancer-related insomnia
(21). However, medication is only deemed beneficial for a short
period (22), and long-term use will have negative effects. Although
cognitive behavioral therapy (CBT) has made considerable progress

Abbreviations: ISI, Insomnia Severity Index; SE, Sleep Efficiency; GAD-7,
Generalized Anxiety Disorder Scale; PHQ-9, Patient Health Questionnaire-9;
QLQ-C30, Quality of Life Questionnaire - Core 30; CBT, cognitive behavioral
therapy; ECOG, Eastern Cooperative Oncology Group; EDC, Electronic Data
Capture; SOL, Sleep Onset Latency; WASO, After Sleep Onset; EMA, Early
morning awakening; TST, Total Sleep Time; TIB, Total Time in Bed; AA, average
wake duration; AEs, adverse events; FAS, Full analysis set; PPS, the Per-protocol

set; SS, the Safety set; CMH, Cochran-Mantel-Haenszel.
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in recent years (23), the use of CBT in cancer patients is complex (24)
and limited. Consequently, it has become clinically crucial to figure
out how to properly handle insomnia in breast cancer survivors and
improve their quality of life. Fortunately, acupuncture therapy, which
has a long history of use in the treatment of insomnia, has
accumulated a wealth of expertise.

Acupuncture stemming from ancient theories and wisdom, has
been used in the treatment of disease for thousands of years. In
recent years, acupuncture has been used as a non-pharmacological
intervention for the treatment of insomnia to improve clinical
symptoms in patients with insomnia (25-27). It has been shown
that acupuncture can increase sleep quality while addressing
symptoms of mental and emotional distress (28). Additionally,
acupuncture is now being used to improve patients’ sleep
problems in cancer centers (29, 30). Although there have been a
few clinical reports about acupuncture for cancer-caused insomnia
(31-33), these studies fail to classify different types of cancer, and
have small sample sizes, or the subjects come from a single center. A
systematic evaluation of randomized clinical trials on acupuncture
for cancer-related insomnia also has pointed out that the current
level of evidence is low, that the number of clinical studies is small,
and that the clinical guidance is limited, thus definite conclusions
cannot be drawn (34). Therefore, high-quality clinical studies are
needed to verify the clinical effectiveness of acupuncture for breast
cancer-related insomnia.

In this trial, we will use a multicenter, randomized, controlled
study to evaluate the clinical efficacy and safety of acupuncture in
the treatment of breast cancer-related insomnia; we will make a
comprehensive assessment of patients’ sleep from both subjective
and objective levels. Meanwhile, we will also focus on the clinical
onset time of acupuncture to observe whether acupuncture can
improve patients’ sleep and alleviate breast cancer-related insomnia
in short-term treatment.

This study hypothesizes that acupuncture will effectively alleviate
insomnia symptoms in breast cancer patients, potentially reducing
the need for sleeping medications. This study aims to provide robust
evidence supporting acupuncture’s clinical benefits and informing
treatment strategies for breast cancer-related insomnia.

frontiersin.org


https://doi.org/10.3389/fpsyt.2024.1301338
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org

Yin et al.

Methods
Study design

This study is a multicenter, randomized, single-blind, sham
acupuncture controlled trial, which will be conducted at 6 centers,
including LongHua Hospital Shanghai University of Traditional
Chinese Medicine, Yueyang Hospital of Integrated Traditional
Chinese and Western Medicine of Shanghai University of
Traditional Chinese Medicine, Shanghai Seventh People’s
Hospital, Hainan Traditional Chinese Medicine Hospital,
Affiliated Hospital of Jiangxi University of Traditional Chinese
Medicine, and Xuhui District Central Hospital of Shanghai. The
study has been approved by the Medical Ethics Committee of
LongHua Hospital Shanghai University of Traditional Chinese
Medicine (No. 2022LCSY032) and registered at ClinicalTrials
Registry (NCT05510700). We will recruit 264 patients who meet
the inclusion criteria and assign them to the acupuncture and
sham acupuncture groups in a 1:1 ratio. The treatment will last 4
weeks in both groups, followed by a 12-week follow-up. A flow
chart of the trial procedures is illustrated in Figure 1 and Table 1
with a detailed description of the study procedures and
data collection.

1.LongHua Hospital Shanghai University of
Traditional Chinese Medicine

2. Yueyang Hospital of Integrated Traditional
Chinese and Western Medicine of Shanghai
University of Traditional Chinese Medicine

Week -1

3. Shanghai Seventh People's Hospital

4. Hainan Traditional Chinese Medicine Hospital

5. Affiliated Hospital of Jiangxi University of
Traditional Chinese Medicine

6. Xuhui District Central Hospital of Shanghai

Screening for eligible and
sign consents

10.3389/fpsyt.2024.1301338

Patient recruitment

All participants for this project will come from the six research
centers mentioned above. Participant recruitment will be conducted
through posting announcements and posters on the official web-
based information platforms. Interested participants can contact
researchers for initial screening through the phone numbers
provided in the recruitment. Participants who initially meet the
inclusion criteria will then be interviewed face-to-face and assessed
at baseline with an independent researcher. After being screened by
the investigators according to inclusion and exclusion criteria,
subjects who meet the inclusion criteria will be informed that
they will be randomly assigned to the acupuncture group or the
sham acupuncture group. In addition, they will be informed of the
possible benefits and risks of the study. Before entering the study,
they will voluntarily sign a written informed consent, and they are
free to withdraw at any time during the study.

Inclusion criteria

The eligibility criteria that participants meet for the trial are as
follows (1): Meet the diagnostic criteria for breast cancer in the 2022

Patients with breast cancer-

related insomnia

Excluded not meeting inclusion criteria

® ISL, Sleep diary, GAD-7, PHQ-9, QLQ-C30. and

Baseline assessment

Actigraphy.
°
=
]
3
E Randomization
(n=264)
Acupuncture group Sham acupuncture group
(n=132) (n=132)
Receive acupuncture treatment Receive sham acupuncture
< for 4 weeks treatment for 4 weeks
™~ ® 3 times for a week ® 3 times for a week
3
=
@ Week I: SE with Sleep diary, Actigraphy, weekly usage of
remedial drugs
® Week 2 and 3: SE with Sleep diary, weekly usage of
Assessments performed remedial drugs
during treatment period —”| @ Weck 4: Treatment response rate of ISI, SE with Sleep diary,
Treatment remission rate of ISI, weekly usage of remedial
drugs, the mean changes of ISI, GAD-7, QLQ-C30, PHQ-9
and weekly usage of remedial drugs.
® Week 8: Treatment response rate of ISI, Treatment remission
Assessments performed rate of ISI, the mean changes of ISI and weekly usage of
- : : : |  remedial drugs
9 during follow-up period ® Week 20:Treatment response rate of ST, Treatment remission
3 rate of ISI, the mean changes of ISI, and weekly usage of
=z remedial drugs.
Statistical analysis

FIGURE 1

Trial flow chart. ISI, Insomia Severity Index; GAD-7, generalized Anxiety Disorder Scale; PHQ-9, Patient health Questionnaire-9; QLQ-C30, Quality

of Life Core Scale; SE, Sleep Efficiency.
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TABLE 1 Schedule of enrolment, interventions and assessments.

Study period Enrolment

Week -1 Week 0 Week 1

10.3389/fpsyt.2024.1301338

Intervention period

Follow-up period

Week 2 Week 3 Week 4 Week 8 Week 16

Time point

Eligibility screening x

Sign informed consent X

Medical history X

Randomization X
Intervention
Acupuncture x

Sham acupuncture x

Primary outcomes

Treatment response rate

Secondary outcomes
Treatment remission rate
Treatment response rate

The mean changes of ISI

SE with Sleep diary X X

GAD-7 X

PHQ-9 X
QLQ-C30 X
Actigraphy sleep assessment x x

Adverse events X

Weekly usage of remedial drugs X

Success of blinding

2" edition of the National Comprehensive Cancer Network (NCCN)
Clinical Practice Guidelines in Oncology and the American Joint
Committee on Cancer (AJCC) Cancer Staging Manual (8th edition)
for breast cancer staging criteria, meet the diagnostic criteria for breast
cancer with TNM stage I to III; meet the diagnostic criteria for
insomnia disorder within the Diagnostic and Statistical Manual of
Mental Disorders, 5th Edition (DSM-5) (35): Insomnia occurred on a
minimum of three nights per week and persisted for at least one
month, and was related to the cancer itself or cancer-related treatment
happened after breast cancer diagnosis (2). female patients aged 18-75
years (3). Eastern Cooperative Oncology Group (ECOG) performance
status < 2 (range, 0-5, with higher scores indicating a poorer physical
condition) (4). ISI > 8 (range, 0-28, with higher scores suggesting
more severe insomnia) (36). (5) Predicted survival of > 6 months. (6)
Patients had never received acupuncture treatment. (7) No mental or
intellectual abnormalities, able to understand the provisions of the
scales and complete the assessment. (8) Consent to participate in this
study and sign a written informed consent.

Exclusion criteria

Patients who meet any of the following criteria are excluded
from treatment: (1) Combination of more serious heart, liver,
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kidney, and other major diseases. (2) Patients who are pregnant
or breastfeeding. (3) Those with planned surgery during the trial.
(4) Previous history of drug abuse or addiction. (5) Those who have
taken sedative-hypnotic drugs or antipsychotic drugs 2 weeks
before the baseline visit, or received other treatment for insomnia
(e.g., cognitive behavioral therapy, etc.) 3 months before the
baseline visit, which may affect the efficacy of the observation. (6)
Insomnia due to cancer pain with a numeric rating scale (NRS)
score > 4, or insomnia due to other physical diseases. (7) Long-term
night work or irregular relaxation. (8) Ulcers, abscesses, skin
infections, etc. at the site of needling. (9) Participation in other
clinical medical trial studies within the last month.

Randomization, allocation concealment
and blinding

The random assignment scheme for this study will be generated
by the Clinical Research Center of LongHua Hospital Shanghai
University of Traditional Chinese Medicine with the use of the
“Proc plan” program of SAS 9.4 statistical analysis software. The
central randomization scheme will utilize stratified block
randomization with centers as a stratification factor, competing
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for group inclusion. Centers notify the data management center
when blocks are depleted for replenishment. Treatment assignment
codes will be placed in sequentially numbered opaque envelopes by
independent investigators. The envelopes will be selected by the
staff members according to the order of the patients’ visits. All
participants will be informed that they have an equal chance of
being assigned to the acupuncture or sham acupuncture groups.
Participants and researchers will not be able to anticipate groupings.
In addition, to ensure shielded implementation, all investigators will
receive training in the normative implementation of this study
several times before the experiment is implemented, with strict
adherence to the departmental separation principle.

The single-blind method is used in this trial. Except for the
acupuncturist, all participants, outcome assessors, data analysts, and
statisticians will be blinded during the study. We will strictly demand
that communication among subjects be limited during treatment. In
addition, we will schedule appointments. For the blind method to be
successful, patients must wear eye masks during treatment and it is
performed in a closed treatment unit. Moreover, all participants will
be asked to guess which treatment they received after their last
treatment to assess the success of the blinding method.

Intervention

Participants in both groups will be given sleep hygiene
instructions (e.g., be careful to avoid coffee, tea, alcohol, etc.,
maintain a routine, and appropriate sleep environment, and also
pay attention to emotional self-regulation, etc.) through
conversation, and will use it as the basic treatment of breast
cancer-related insomnia. The conversations will be conducted at
baseline, weeks 1, 2, 3 and 4. Meanwhile, participants will be
instructed to keep a sleep diary for 5 weeks - weeks 0, 1, 2, 3 and
4. All participants will receive three treatments per week (every
other day), each lasting for 30 minutes, which amounts to 12
sessions over the 4-week course. Follow-up time is week 4 and
week 12 after treatment (ie, week 8 and week 16 of the whole trial
period). These treatments will be administered following skin
sterilization. The patients will be asked to remain supine and
wear an eye mask throughout the treatment.

If patients have severe physical discomfort caused by insomnia
for 2 or more consecutive days, they can take medication for sleep
disorders according to their conditions, no matter what type, brand
and dose, but they are required to strictly record the name, dose,
and frequency of medication. Meanwhile, the investigators will
meticulously document the patient’s medicine on a case report
form (CRF).

Acupuncture group
Participants in the treatment group will receive acupuncture

treatment at Nei Guan (PC 6), Shen Men (HT 7), Shen Ting (GV
24), Yin Tang (GV 29), Zhong Wan (CV 12), San Yin Jiao (SP 6),
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Zhao Hai (KI 6), and Shen Mai (BL 62). Among the above
acupoints, Nei Guan (PC 6), Shen Men (HT 7), San Yin Jiao (SP
6), Zhao Hai (KI 6), and Shen Mai (BL 62) are applied bilaterally
while the rest are applied on the anterior midline (Figure 2).
(Acupoint Location: refer to The Location of Acupoints: State
Standard of the People’s Republic of China [GB/T 12346-2021]).
The acupuncture technique for each point is described in Table 2.
As acupuncture needles are inserted, all needles will be lifting,
twirling, and thrusting to reach de gi, a sensation generally
associated with acupuncture, including swelling, soreness,
numbness, and heaviness, which is considered as an important
factor in acupuncture’s therapeutic effect (37). In the study, sterile
acupuncture needles will be used, which are from Suzhou Medical
Supplies Factory Co.’s Huatuo (size 0.25*25mm and 0.25*40mm).

Sham acupuncture group

To match the true acupuncture points, sham points 1 cun lateral
to Nei Guan (PC 6), Shen Men (HT 7), Shen Ting (GV 24), Yin Tang
(GV 29), Zhong Wan (CV 12), San Yin Jiao (SP 6), Zhao Hai (KI 6),
and Shen Mai (BL 62) will be used. As with the acupuncture group,
sham points of Nei Guan (PC 6), Shen Men (HT 7), San Yin Jiao (SP
6), Zhao Hai (KI 6), and Shen Mai (BL 62) are applied bilaterally
while the rest are applied unilaterally 1 cun left to the anterior midline
(Figure 2). The placebo needles selected for this study are blunt
needles without a sharp tip that cannot be pierced into the skin. The
placebo needles are from Guizhou Andi Medical Equipment Co.,
with a size of 0.25*25mm. Meanwhile, an external patch device will
hold the needles in place and these needles visually appear to be
pierced into the skin. This manipulation of the placebo needles has
been validated as feasible in previous clinical studies (38). At the end
of the treatment, the acupuncturist will press the acupuncture point
with a dry cotton ball to allow the patient to feel the “needles” being
pulled out. It is worth pointing out that the sham acupuncture device
used in this study has been patented by China National Intellectual
Property Administration (Patent Number: ZL 2023 2 0605629.3).

Outcomes
Primary outcome

The Primary outcome is the treatment response rate (39, 40),
which is the percentage of people whose ISI score decreased by >8
points at the end of week 4 treatment compared to the baseline score.

As a subjective and validated measure, the Insomnia Severity
Index (ISI) assesses various aspects of sleep, including the onset of
sleep, maintenance, early awakening, dissatisfaction, interference
with daytime functioning, life quality, and mental distress. The
scores are 0 to 4, with a total score range from 0 to 28. Higher scores
indicate more severe insomnia. ISI levels can be classified as absence
of insomnia (0 to 7), sub-threshold insomnia (8 to 14), moderate
insomnia (15 to 21), and severe insomnia (22 to 28).
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Sham SP 6
/ SP6
cv 12
Sham CV 12

Sham KI 6
KI6

BL 62
Sham BL 62

location of Acupoints for the acupuncture and Sham acupuncture Groups. PC 6; Nei Guan; HT 7: Shen Men; GV 24: Shen Ting; CV 12; Zhong Wan;

SP6: san Yin Jiao; K16: Zhao Hai; BL 62: Shen Mai.

Secondary outcome

The secondary outcomes include the following eight items (1):
Treatment remission rate of ISI (40): The percentage of people with a
total score of <8 points in total ISI score compared to the baseline score.

TABLE 2 The locations and manipulations of acupoints in the
intervention group.

Acupoint Location Manipulation
On the anterior side of the forearm, 2
. cun above the transverse stripe of the Insert the needle
Nei Guan . . .
distal palmar aspect of the wrist, between | perpendicularly
(PC 6) .
the palmaris longus tendon and the for 0.5-1.0 cun.
radial carpal flexor tendon.
On the anteromedial side of the wrist,
K Insert the needle
Shen Men the ulnar end of the palmar wrist crease, R
. . perpendicularly
(HT 7) and the radial border of the flexor carpi
R for 0.3-0.5 cun.
ulnaris tendon.
Insert th I
Shen Ting On the head, 0.5 cun straight above the t::x: ersilne:cie
(GV 24) middle of the front hairline. v Y
0.5-0.8 cun.
Yin Tang At the midpoint between the medical Insert the needle
transversely for
(GV29) ends of the eyebrows.
0.3-0.5 cun.
Insert th dl
Zhong Wan  On the upper abdomen, 4 cun above the llseren dieaEZI €
(CV 12) umbilicus, on the anterior midline. perp Y
for 1.0-1.5 cun.
On the medial side of the foot, 1 cun
. i K i Insert the needle
Zhao Hai below the tip of the medial malleolus, in erpendicularl
(KI 6) the depression at the lower edge of the perp Y

for 0.5-0. .
medial malleolus. or 0.5-08 cun

On the inner side of the calf, 3 cun Insert the needle

San Yin Ti
an Yin Jiao above the tip of the medial malleolus, on

perpendicularly

P 6) the posterior border of the medial tibia. for 1.0-1.5 cun.
On the lateral side of the foot, directly Insert the needle
Shen Mai below the tip of the lateral malleolus, in dicularl
erpendicular]
(BL 62). the depression between the lower edge of perp Y

for 0.3-0.5 .
the lateral malleolus and the calcaneus. o cun
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It will be evaluated at weeks 4, 8 and 16. (2) SE with Sleep Diary: SE is
the percentage of time spent asleep while in bed (41). It is calculated by
(TST/TIB) x 100%. Sleep diary analysis will be used to determine SE
subjectively which will be assessed at weeks 0, 1, 2, 3 and 4. Sleep Onset
Latency (SOL), Wake After Sleep Onset (WASO), Early Morning
Awakening (EMA), and Total Time in Bed (TIB) are among the sleep
metrics that may be monitored using a sleep diary (41). (3) Treatment
response rate of ISI at the 8th and 16th weeks of follow-up. (4) The
mean changes of ISI (40) from baseline. It will be evaluated at weeks 4, 8
and 16. (5) GAD-7 (42): It is a concise anxiety self-assessment
instrument consisting of 7 items to assess patients’ anxiety over the
past two weeks. It will be evaluated at weeks 0 and 4. (6) PHQ-9 (43): It
is a simple and validated 9-item depression self-assessment tool that
assesses patients’ depression over the past two weeks. It will be
evaluated at weeks 0 and 4. (7) QLQ-C30 (44): It contains 30 entries
with six dimensions. It is widely used in clinical studies to assess the life
quality of patients. It will be evaluated at weeks 0 and 4. (8) Sleep
parameters recorded in Actigraphy (WGT3X-BT. LLC, Pensacola,
USA): It provides a non-invasive monitoring method (45) that allows
objective data related to sleep quality to be collected in the subject’s
relatively usual and familiar natural sleep environment. It records the
contents of TST, sleep awakenings (SA), WASO, average wake duration
(AA) and SE, with the detection and interpretation of movements using
the device’s accelerometer. We used the default settings of ActiLife for
sleep situations: a sampling rate of 30 Hz in a time window of 60s (46).
It will be evaluated at weeks 0, 1 and 4. (9). Weekly usage of remedial
drugs: It is the percentage of participants who used emergency drugs. It
will be evaluated at weeks 1, 2, 3, 4, 8 and 16.

Blinding assessment

The independent assessor will provide participants with three
choices after they have completed their last treatment: acupuncture,
sham acupuncture, and uncertainty. Their choices will then be
recorded. The result will be used to assess the success of the
blinded implementation.
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Safety evaluation

Acupuncture’s adverse events (AEs) include the following: (1)
Adverse reactions to acupuncture such as dizziness, subcutaneous
hematoma, and local infection may occur. (2) Excessive
acupuncture stimulation causes exacerbations. The severity of the
AEs will be evaluated. Grade 1 (mild), 2 (moderate), or 3 (severe)
(severe or medically significant). The investigator will assess the
degrees and causes of these AEs to determine if they are connected
to acupuncture or sham acupuncture. The proportion of AEs (%)
during the trial is used to calculate the incidence of AEs. Any
adverse event occurring during the trial should be completed on an
“Adverse Event Form” and further investigated. Additionally, the
process and outcome should be recorded in detail. If any serious
adverse event occurs, treatment will be terminated and a final
decision will be made on whether to continue the study.

Sample size calculation

In this study, the sample size is estimated according to the
treatment response rate of subjects at week 4 as the primary
outcome indicator (40, 41). Based on the results of our pre-
preliminary trial, the treatment response rate at week 4 was 33.3%
(5/15) in the treatment group; 6.7% (1/15) in the control group; we
conservatively assumed a treatment response rate of 27% at week 4
in the treatment group and 10% at week 4 in the control group. The
sample size was calculated by using the “Tests for Two Proportions
(Test Version)” module of PASS15 software (NCSS, LLC. Kaysville,
Utah, USA) with a one-sided alpha = 0.025, power of 90%, and a 1:1
ratio. In each group, 105 cases will be needed. Considering the lost
and rejected cases of 20%, the final minimum number of subjects
required for the treatment and control groups will be 132 cases
each, and a total of at least 264 subjects will be included.

Statistical methods

Data will be collected for each study subject at a series of
dynamic time points by the use of standardized and structured
questionnaires. And then three databases will be created for this
study, which are the Full analysis set (FAS), the Per-protocol set
(PPS), and the Safety set (SS). For each study group of the trial,
missing values were filled using the last observation carryover
method, i.e, data from the last obtained data for the missing visit
to the end of the observation at all time points. Statistical analyses
will be performed using SAS 9.4 software (SAS Institute Inc., Cary,
North Carolina 27513, US). Continuous variables are expressed as
mean * standard deviation or median (interquartile range), and
categorical variables are represented by frequency (constitutive
ratio). The significance level will be set at 5% (p < 0.05) with a
95% confidence interval.

(1) Data analysis of primary outcome: The primary outcome in

the study is the treatment response rate, which is qualitative
data. The treatment response rate at week 4 will be
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compared between the two groups by the CMH
(Cochran’s and Mantel-Haenszel statistics) test, to ensure
the effects of different treatment factors on the treatment
response rate.

(2) Data analysis of secondary outcome: Among the secondary
indexes, treatment response rate, treatment remission rate,
SE with sleep diary and actigraphy, and weekly usage of
remedial drugs are all qualitative data measured repeatedly,
so generalized estimating equations will be used for
statistics. The mean changes of ISI, SOL/WASO/EMA/
TST in sleep diary, TST/SA/WASO/AA in Actigraphy,
GAD, PHQ and QLQ-C30 scale are all quantitative data,
therefore mixed-effects models will be used for statistics.

(3) Data analysis of safety indicators: the incidence of adverse
events and medication use are qualitative data, so the chi-
square test or Fisher’s test will be used for statistics.

In the process of baseline data collection before conducting the
study, we added some covariates, such as anxiety, depression, age, and
treatment of breast cancer. When the whole study is completed, post
hoc analysis will be done to compare the therapeutic effects among
different subgroups. To be specific, the stratified CMH test will be
used to test the therapeutic effect of acupuncture on cancerous
insomnia in different subgroups of breast cancer treated with
different therapeutic schedules (e.g. radiotherapy, chemotherapy).

Quality control

All study researchers will receive intensive training in the
clinical research protocol, quality control, and administration
before the clinical trial. For this study, licensed acupuncturists
with at least 5 years of clinical experience are required.
Acupuncturists will receive standardized training in acupuncture
and non-acupuncture point location, acupuncture technique
criteria, and how to operate sham acupuncture equipment prior
to the commencement of the study. In addition, a designated
clinical supervisor will regularly review the CRF, EDC and the
implementation of the study. A quality control team will also be
established to conduct regular or unscheduled monitoring visits,
data verification, and to discuss and resolve problems that occur
during the observation period in each center.

Data collection, management
and monitoring

Basic information and clinical data for all patients in this study
will be collected by designated staff members via CRF and EDC.
Before the clinical trial, uniform training will be provided to
personnel involved in data collection, including standardization of
data collection, entry and management. A dual-input approach will
be employed to ensure the correctness of the data. To avoid
discrepancies, two investigators will input data independently and
then validate the data. Moreover, we have established a data security
control team mainly consisting of experts from mainland China, such
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as statisticians and acupuncturists, to monitor the performance and
safety of the trial. Data will be managed according to the time,
content, and methods defined in the data management plan.

Trial status

The date of the intended trial period is from October 2022 to June
2025. Patients’ recruitment started in February 2023. Following the
publication of this report, the trial registration platform will be
updated with any significant protocol alterations and other
adjustments. The study results will be published in peer-reviewed
publications or presented at academic conferences. Patients” personal
information will be anonymized prior to the publication of results to
prevent the identification of individual participants.

Discussion

With the continuous advances in medical diagnostic techniques
and treatments (47), and as the increasing aging of the population (48),
the survival of breast cancer patients will gradually increase and the
number of long-term cancer survivors will continue to grow. Insomnia
seriously affects the life quality of breast cancer patients (49). As a
result, how to better settle the problem is not only the goal pursued by
patients, families, and even society, but also the focus of many doctors
and researchers. Currently, pharmacotherapy is more commonly used
to treat patients with breast cancer-related insomnia, but there are
certain potential risks. Furthermore, there is limited data to provide a
sustained beneficial effect of long-term drug therapy in patients with
breast cancer-related insomnia (50, 51). Yoga (52) and CBT (23, 53)
have also been suggested to improve insomnia symptoms in cancer
patients, but these methods often require more time from the patient
(23) and have a slower onset of action (23), making their action
somewhat limited. Acupuncture, a non-pharmacological therapy, that
is in line with the socio-psycho-biomedical model of modern medicine,
is now widely used in clinical practice for the treatment of insomnia
(29-31). Although some studies focused on acupuncture for breast
cancer-related insomnia (33, 54-56), there are still limitations. Previous
single-arm studies initially validated acupuncture’s clinical efficacy in
treating breast cancer-related insomnia (57). Recently, two randomized
controlled single-blind trials compared acupuncture with placebo
acupuncture to assess its efficacy. One trial focused on
chemotherapy-complicated patients (33), while this study included
patients at any treatment stage. This analysis could guide tailored
treatment decisions. Another study assessed acupuncture’s efficacy for
breast cancer-related insomnia using only the Pittsburgh Sleep Quality
Index (58), while this study used multiple assessment tools for a
comprehensive evaluation.

To provide a more reliable clinical basis for the acupuncture
treatment of breast cancer-related insomnia, we consulted
oncologists, psychiatrists, and statisticians for the study design.
Consequently, we have made some improvements to the current
study. Firstly, this study is designed as a multicenter randomized
controlled study. In this study, six study centers are selected from
three different regions of China, which will significantly reduce the
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risk of regional bias. Secondly, our treatment group will use a simple
hand acupuncture method without combining other treatments such
as electroacupuncture and auricular acupuncture. With this design,
acupuncture alone can be evaluated directly for the treatment of
breast cancer-related insomnia, without being confounded by other
treatments. Clinically effective and commonly used acupoints are
selected based on the findings of the preliminary study (59, 60).
Thirdly, the control group in this study will be set up as a sham
acupuncture group. Such a control group design can be used to verify
the effect of needling - a real therapeutic effect or just a placebo eftect
and make needles less detectable to the patient. Fourthly, considering
the complex psychological conditions of breast cancer patients, we
won't completely prohibit patients from taking medications for
insomnia in the trial but will adopt a remedial design that allows
patients to take medications according to their conditions with no
restrictions of the types of medications or the doses taken if they
experience serious physical discomfort due to insomnia for 2 or more
consecutive days, which prevents patients from additional mental and
psychological stress caused by the fear of not being able to take
medication for a long period. However, we will include the patients’
medication dosage as a secondary indicator for this trial to be
observed. Hence, patients will be asked to keep a detailed record,
including the name of the medication, the time of administration, and
the dose taken. Fifthly, our current study focuses on observing the
clinical effects of 4-week acupuncture treatment and we will add a
time point for assessment during the first week of treatment and use a
combination of subjective scales and objective recorders to assess the
short-term onset of acupuncture and the clinical efficacy at the end of
treatment at week 1 and 4 of acupuncture treatment. If the
therapeutic effect of acupuncture can improve the patient’s sleep
within a short period, it will be crucial to build the patients’
confidence in follow-up treatment, reduce the use of medication,
improve the life quality and compensate for the long-onset of other
treatment methods. Finally, we will provide completely free
acupuncture treatments for patients during the study period. In
addition, patients will be provided with sleep hygiene instructions
throughout the study. The investigators will communicate with each
patient promptly, actively educate them on sleep hygiene
instructions, and conduct appointment-based visits and regular
follow-ups. These methods will not only reduce the burden of
treating patients but also improve their compliance for the smooth
implementation of the study. In conclusion, we hope that the results
of this study will provide high-quality evidence for the clinical
application of acupuncture in the treatment of breast cancer-
related insomnia.

Nevertheless, this study still has several limitations. First of all, the
specialty of the acupuncture operation makes it impossible for the
acupuncturist to adopt a blinding method. Secondly, in this study, we
performed clinical observation of acupuncture treatment for only 4
weeks, which is a short observation period, so the long-term efficacy
of acupuncture could not be assessed. Thirdly, in this study, we
performed follow-up only 4 weeks and 12 weeks after treatment, so
we failed to perform long-term efficacy observation. Finally, another
limitation of this study is that the point selections are all fixed. In
some previous clinical studies (30, 61), the acupuncture group was
selected on an individualized basis using semi-individualized,
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reflecting the strict adherence to TCM norms of evidence-based
treatment for the specific symptoms of the participants. However,
these shortcomings will be further improved in future clinical trials.

Conclusion

In summary, it is necessary to conduct a high-quality clinical
study of acupuncture for breast cancer-related insomnia. In this
study, the clinical efficacy and safety of acupuncture for breast
cancer-related insomnia will be evaluated. For our research, we will
follow the Comprehensive Standards for Reporting Trial Reporting
Guideline (62) as well as the Recommendations for Reporting
Standards for Interventions in Acupuncture Clinical Trials (63).
We hope that the results of this study will provide reliable clinical
evidence for the treatment of breast cancer-related insomnia
with acupuncture.

Ethics statement

The trial has been approved by the Medical Ethics Committee of
LongHua Hospital Shanghai University of Traditional Chinese
Medicine (Ethical approval number: 2022LCSY032). All methods
were carried out in accordance with relevant guidelines and
regulations. Written informed consent will be required from
all participants.

Author contributions

PY: Conceptualization, Supervision, Writing - original draft.
QF: Data curation, Writing — review & editing. LL: Data curation,
Writing - original draft. MY: Methodology, Supervision, Writing -
review & editing. SZ: Formal analysis, Software, Writing - review &
editing. XL: Data curation, Supervision, Writing — original draft.
WH: Project administration, Writing — review & editing. QF: Data
curation, Writing - review & editing. XW: Project administration,
Writing — review & editing. ZJ: Project administration, Writing -
review & editing. FL: Project administration, Writing — review &

References

1. Chen D, Yin Z, Fang B. Measurements and status of sleep quality in patients with
cancers. Support Care Cancer. (2018) 26:405-14. doi: 10.1007/s00520-017-3927-x

2. Schieber K, Niecke A, Geiser F, Erim Y, Bergelt C, Biittner-Teleaga A, et al. The
course of cancer-related insomnia: don't expect it to disappear after cancer treatment.
Sleep Med. (2019) 58:107-13. doi: 10.1016/j.sleep.2019.02.018

3. Davis MP, Goforth HW. Long-term and short-term effects of insomnia in cancer
and effective interventions. Cancer J. (2014) 20:330-44. doi: 10.1097/
ppo.0000000000000071

4. Zhou ES, Partridge AH, Syrjala KL, Michaud AL, Recklitis C]J. Evaluation and
treatment of insomnia in adult cancer survivorship programs. ] Cancer Surviv. (2017)
11:74-9. doi: 10.1007/s11764-016-0564-1

5. Strollo SE, Fallon EA, Gapstur SM, Smith TG. Cancer-Related Problems, Sleep
Quality, and Sleep Disturbance among Long-Term Cancer Survivors at 9-Years Post
Diagnosis. Sleep Med. (2020) 65:177-85. doi: 10.1016/j.sleep.2019.10.008

Frontiers in Psychiatry

10.3389/fpsyt.2024.1301338

editing. YC: Conceptualization, Supervision, Writing - review
& editing.

Funding

The author(s) declare financial support was received for the
research, authorship, and/or publication of this article. This work
was supported by the Clinical Incubation Program of the National
Medical Center of LongHua Hospital to Shanghai University of
Traditional Chinese Medicine (GY202201), the Shanghai Shenkang
Hospital Development Center demonstration research ward
construction project (SHDC2022CRW006), the Shanghai Famous
Old Chinese Medicine Experts Academic Experience Research
Studio Construction Project (SHGZS-202232), and the Shanghai
Municipal Health Commission Health Industry Clinical Research
Special Top Project (202340110).

Acknowledgments

We acknowledge all the researchers who will contribute to the
study but not in the list of authors and all the participants who will
cooperate with this study. We also would like to express our thanks
to the people who have helped us in this trial.

Conflict of interest

The reviewer XJC declared a shared affiliation with the authors
to the handling editor at the time of review.

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.

6. Savard J, Ivers H, Villa ], Caplette-Gingras A, Morin CM. Natural course of
insomnia comorbid with cancer: an 18-month longitudinal study. J Clin Oncol. (2011)
29:3580-6. doi: 10.1200/jc0.2010.33.2247

7. Savard J, Villa J, Ivers H, Simard S, Morin CM. Prevalence, natural course, and
risk factors of insomnia comorbid with cancer over a 2-month period. J Clin Oncol.
(2009) 27:5233-9. doi: 10.1200/jc0.2008.21.6333

8. Irwin MR. Why sleep is important for health: A psychoneuroimmunology perspective.
Annu Rev Psychol. (2015) 66:143-72. doi: 10.1146/annurev-psych-010213-115205

9. Innominato PF, Spiegel D, Ulusakarya A, Giacchetti S, Bjarnason GA, Lévi F, et al.
Subjective sleep and overall survival in chemotherapy-naive patients with metastatic
colorectal cancer. Sleep Med. (2015) 16:391-8. doi: 10.1016/j.sleep.2014.10.022

10. Palesh O, Aldridge-Gerry A, Zeitzer JM, Koopman C, Neri E, Giese-Davis J, et al.
Actigraphy-measured sleep disruption as a predictor of survival among women with
advanced breast cancer. Sleep. (2014) 37:837-42. doi: 10.5665/sleep.3642

frontiersin.org


https://doi.org/10.1007/s00520-017-3927-x
https://doi.org/10.1016/j.sleep.2019.02.018
https://doi.org/10.1097/ppo.0000000000000071
https://doi.org/10.1097/ppo.0000000000000071
https://doi.org/10.1007/s11764&ndash;016-0564&ndash;1
https://doi.org/10.1016/j.sleep.2019.10.008
https://doi.org/10.1200/jco.2010.33.2247
https://doi.org/10.1200/jco.2008.21.6333
https://doi.org/10.1146/annurev-psych-010213&ndash;115205
https://doi.org/10.1016/j.sleep.2014.10.022
https://doi.org/10.5665/sleep.3642
https://doi.org/10.3389/fpsyt.2024.1301338
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org

Yin et al.

11. George GC, Iwuanyanwu EC, Anderson KO, Yusuf A, Zinner RG, Piha-Paul SA,
et al. Sleep quality and its association with fatigue, symptom burden, and mood in
patients with advanced cancer in a clinic for early-phase oncology clinical trials. Cancer.
(2016) 122:3401-9. doi: 10.1002/cncr.30182

12. Syrowatka A, Motulsky A, Kurteva S, Hanley JA, Dixon WG, Meguerditchian
AN, et al. Predictors of distress in female breast cancer survivors: A systematic review.
Breast Cancer Res Treat. (2017) 165:229-45. doi: 10.1007/s10549-017-4290-9

13. Siegel RL, Miller KD, Fuchs HE, Jemal A. Cancer statistics, 2022. CA Cancer ]
Clin. (2022) 72:7-33. doi: 10.3322/caac.21708

14. Bray F, Ferlay ], Soerjomataram I, Siegel RL, Torre LA, Jemal A. Global cancer
statistics 2018: globocan estimates of incidence and mortality worldwide for 36 cancers
in 185 countries. CA Cancer J Clin. (2018) 68:394-424. doi: 10.3322/caac.21492

15. Dhruva A, Paul SM, Cooper BA, Lee K, West C, Aouizerat BE, et al. A
Longitudinal Study of Measures of Objective and Subjective Sleep Disturbance in
Patients with Breast Cancer before, During, and after Radiation Therapy. J Pain
Symptom Manage. (2012) 44:215-28. doi: 10.1016/j.jpainsymman.2011.08.010

16. Fleming L, Randell K, Stewart E, Espie CA, Morrison DS, Lawless C, et al.
Insomnia in breast cancer: A prospective observational study. Sleep. (2019) 42:zsy245.
doi: 10.1093/sleep/zsy245

17. Trudel-Fitzgerald C, Zhou ES, Poole EM, Zhang X, Michels KB, Eliassen AH,
et al. Sleep and Survival among Women with Breast Cancer: 30 Years of Follow-up
within the Nurses' Health Study. Br J Cancer. (2017) 116:1239-46. doi: 10.1038/
bjc.2017.85

18. Costa AR, Fontes F, Pereira S, Gongalves M, Azevedo A, Lunet N. Impact of
breast cancer treatments on sleep disturbances - a systematic review. Breast. (2014)
23:697-709. doi: 10.1016/j.breast.2014.09.003

19. Savard J, Ivers H, Savard MH, Morin CM. Cancer treatments and their side
effects are associated with aggravation of insomnia: results of a longitudinal study.
Cancer. (2015) 121:1703-11. doi: 10.1002/cncr.29244

20. Palesh OG, Roscoe JA, Mustian KM, Roth T, Savard ], Ancoli-Israel S, et al.
Prevalence, demographics, and psychological associations of sleep disruption in
patients with cancer: university of rochester cancer center-community clinical
oncology program. J Clin Oncol. (2010) 28:292-8. doi: 10.1200/JC0.2009.22.5011

21. Moore TA, Berger AM, Dizona P. Sleep aid use during and following breast
cancer adjuvant chemotherapy. Psychooncology. (2011) 20:321-5. doi: 10.1002/
pon.1756

22. Berger AM, Matthews EE, Kenkel AM. Management of sleep-wake disturbances
comorbid with cancer. Oncol (Williston Park). (2017) 31:610-7.

23. Zachariae R, Amidi A, Damholdt MF, Clausen CDR, Dahlgaard J, Lord H, et al.
Internet-delivered cognitive-behavioral therapy for insomnia in breast cancer
survivors: A randomized controlled trial. ] Natl Cancer Inst. (2018) 110:880-7.
doi: 10.1093/jnci/djx293

24. Roscoe JA, Garland SN, Heckler CE, Perlis ML, Peoples AR, Shayne M, et al.
Randomized placebo-controlled trial of cognitive behavioral therapy and armodafinil
for insomnia after cancer treatment. J Clin Oncol. (2015) 33:165-71. doi: 10.1200/
JCO.2014.57.6769

25. Yin X, Li W, Wu H, Dong B, Ma J, Li S, et al. Efficacy of electroacupuncture on
treating depression-related insomnia: A randomized controlled trial. Nat Sci Sleep.
(2020) 12:497-508. doi: 10.2147/NSS.S253320

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. Kim SA, Lee SH, Kim JH, van den Noort M, Bosch P, Won T, et al. Efficacy of
acupuncture for insomnia: A systematic review and meta-analysis. Am ] Chin Med.
(2021) 49:1135-50. doi: 10.1142/s0192415x21500543

28. Zhang J, Zhang Z, Huang S, Qiu X, Lao L, Huang Y, et al. Acupuncture for
cancer-related insomnia: A systematic review and meta-analysis. Phyfomedicine. (2022)
102:154160. doi: 10.1016/j.phymed.2022.154160

29. Yun H, Sun L, Mao JJ. Growth of integrative medicine at leading cancer centers
between 2009 and 2016: A systematic analysis of nci-designated comprehensive cancer
center websites. J Natl Cancer Inst Monogr. (2017) 52:1gx004. doi: 10.1093/
jncimonographs/lgx004

30. 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

31. Garland SN, Xie SX, DuHamel K, Bao T, Li Q, Barg FK, et al. Acupuncture
versus cognitive behavioral therapy for insomnia in cancer survivors: A randomized
clinical trial. J Natl Cancer Inst. (2019) 111:1323-31. doi: 10.1093/jnci/djz050

32. Lee B, Kim BK, Kim M, Kim AR, Park HJ, Kwon O], et al. Electroacupuncture
for treating cancer-related insomnia: A multicenter, assessor-blinded, randomized
controlled, pilot clinical trial. BMC Complement Med Ther. (2022) 22:77.
doi: 10.1186/s12906-022-03561-w

33. 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

34. Eriksen WT, Singerman L, Romero SAD, Bussell ], Barg FK, Mao JJ.
Understanding the use of acupuncture for insomnia among cancer survivors: A

Frontiers in Psychiatry

10.3389/fpsyt.2024.1301338

qualitative study. J Altern Complement Med. (2018) 24:962-7. doi: 10.1089/
acm.2018.0156

35. American Psychiatric A APA, Force DSMT. Diagnostic and statistical manual of
mental disorders: DSM-5 Vol. 362. . Arlington, VA: American Psychiatric Association
(2017).

36. Bastien CH, Vallieres A, Morin CM. Validation of the insomnia severity index as
an outcome measure for insomnia research. Sleep Med. (2001) 2:297-307. doi: 10.1016/
$1389-9457(00)00065-4

37. Zhou K, Fang J, Wang X, Wang Y, Hong Y, Liu J, et al. Characterization of de qi
with electroacupuncture at acupoints with different properties. J Altern Complement
Med. (2011) 17:1007-13. doi: 10.1089/acm.2010.0652

38. Liu Z, Liu Y, Xu H, He L, Chen Y, Fu L, et al. Effect of electroacupuncture on
urinary leakage among women with stress urinary incontinence: A randomized clinical
trial. JAMA. (2017) 317:2493-501. doi: 10.1001/jama.2017.7220

39. Liou KT, Root JC, Garland SN, Green J, Li Y, Li QS, et al. Effects of acupuncture
versus cognitive behavioral therapy on cognitive function in cancer survivors with
insomnia: A secondary analysis of a randomized clinical trial. Cancer. (2020) 126:3042-
52. doi: 10.1002/cncr.32847

40. Morin CM, Edinger JD, Beaulieu-Bonneau S, Ivers H, Krystal AD, Guay B, et al.
Effectiveness of sequential psychological and medication therapies for insomnia
disorder: A randomized clinical trial. JAMA Psychiatry. (2020) 77:1107-15.
doi: 10.1001/jamapsychiatry.2020.1767

41. Carney CE, Buysse DJ, Ancoli-Israel S, Edinger JD, Krystal AD, Lichstein KL,
et al. The consensus sleep diary: standardizing prospective sleep self-monitoring. Sleep.
(2012) 35:287-302. doi: 10.5665/sleep.1642

42. Spitzer RL, Kroenke K, Williams JB, Lowe B. A brief measure for assessing
generalized anxiety disorder: the gad-7. Arch Intern Med. (2006) 166:1092-7.
doi: 10.1001/archinte.166.10.1092

43. Kroenke K, Spitzer RL, Williams JB. The phg-9: validity of a brief depression
severity measure. ] Gen Intern Med. (2001) 16:606-13. doi: 10.1046/j.1525-
1497.2001.016009606.x

44. Cocks K, King MT, Velikova G, de Castro GJr., Martyn St-James M, Fayers PM,
et al. Evidence-based guidelines for interpreting change scores for the european
organisation for the research and treatment of cancer quality of life questionnaire
core 30. Eur J Cancer. (2012) 48:1713-21. doi: 10.1016/j.¢jca.2012.02.059

45. Meltzer L], Montgomery-Downs HE, Insana SP, Walsh CM. Use of actigraphy
for assessment in pediatric sleep research. Sleep Med Rev. (2012) 16:463-75.
doi: 10.1016/j.smrv.2011.10.002

46. Topalidis P, Florea C, Eigl ES, Kurapov A, Leon CAB, Schabus M. Evaluation of a
low-cost commercial actigraph and its potential use in detecting cultural variations in
physical activity and sleep. Sensors (Basel). (2021) 21:3774. doi: 10.3390/s21113774

47. Mehta RD, Roth AJ. Psychiatric considerations in the oncology setting. CA
Cancer ] Clin. (2015) 65:300-14. doi: 10.3322/caac.21285

48. World Health Organization. World report on ageing and health (2015). Available
at: http://www.who.int/mediacentre/factsheets/fs404/en/.

49. Palesh O, Aldridge-Gerry A, Ulusakarya A, Ortiz-Tudela E, Capuron L,
Innominato PF. Sleep disruption in breast cancer patients and survivors. J Natl
Compr Canc Netw. (2013) 11:1523-30. doi: 10.6004/jnccn.2013.0179

50. Buysse DJ. Insomnia. JAMA. (2013) 309:706-16. doi: 10.1001/jama.2013.193

51. Morin CM, Benca R. Chronic insomnia. Lancet.(2012) 379:1129-41.
doi: 10.1016/s0140-6736(11)60750-2

52. Mustian KM, Sprod LK, Janelsins M, Peppone L], Palesh OG, Chandwani K,
et al. Multicenter, randomized controlled trial of yoga for sleep quality among cancer
survivors. J Clin Oncol. (2013) 31:3233-41. doi: 10.1200/JC0O.2012.43.7707

53. Atema V, van Leeuwen M, Kieffer JM, Oldenburg HSA, van Beurden M,
Gerritsma MA, et al. Efficacy of internet-based cognitive behavioral therapy for
treatment-induced menopausal symptoms in breast cancer survivors: results of a
randomized controlled trial. J Clin Oncol. (2019) 37:809-22. doi: 10.1200/jco.18.00655

54. Frisk J, Killstrom AC, Wall N, Fredrikson M, Hammar M. Acupuncture
improves health-related quality-of-life (Hrqol) and sleep in women with breast
cancer and hot flushes. Support Care Cancer. (2012) 20:715-24. doi: 10.1007/s00520—
011-1134-8

55. Bokmand S, Flyger H. Acupuncture relieves menopausal discomfort in breast
cancer patients: A prospective, double blinded, randomized study. Breast. (2013)
22:320-3. doi: 10.1016/j.breast.2012.07.015

56. Mao JJ, Farrar JT, Bruner D, Zee ], 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) 120:3744-51. doi: 10.1002/cncr.28917

57. Otte JL, Carpenter JS, Zhong X, Johnstone PA. Feasibility study of acupuncture
for reducing sleep disturbances and hot flashes in postmenopausal breast cancer
survivors. Clin Nurse Spec. (2011) 25:228-36. doi: 10.1097/NUR.0b013e318229950b

58. 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

59. Yeung WF, Chung KF, Leung YK, Zhang SP, Law AC. Traditional needle
acupuncture treatment for insomnia: a systematic review of randomized controlled
trials. Sleep Med. (2009) 10:694-704. doi: 10.1016/j.sleep.2008.08.012

frontiersin.org


https://doi.org/10.1002/cncr.30182
https://doi.org/10.1007/s10549&ndash;017-4290&ndash;9
https://doi.org/10.3322/caac.21708
https://doi.org/10.3322/caac.21492
https://doi.org/10.1016/j.jpainsymman.2011.08.010
https://doi.org/10.1093/sleep/zsy245
https://doi.org/10.1038/bjc.2017.85
https://doi.org/10.1038/bjc.2017.85
https://doi.org/10.1016/j.breast.2014.09.003
https://doi.org/10.1002/cncr.29244
https://doi.org/10.1200/JCO.2009.22.5011
https://doi.org/10.1002/pon.1756
https://doi.org/10.1002/pon.1756
https://doi.org/10.1093/jnci/djx293
https://doi.org/10.1200/JCO.2014.57.6769
https://doi.org/10.1200/JCO.2014.57.6769
https://doi.org/10.2147/NSS.S253320
https://doi.org/10.2147/NSS.S282315
https://doi.org/10.1142/s0192415x21500543
https://doi.org/10.1016/j.phymed.2022.154160
https://doi.org/10.1093/jncimonographs/lgx004
https://doi.org/10.1093/jncimonographs/lgx004
https://doi.org/10.1186/s13058&ndash;023-01645&ndash;0
https://doi.org/10.1093/jnci/djz050
https://doi.org/10.1186/s12906-022-03561-w
https://doi.org/10.1177/15347354211019103
https://doi.org/10.1089/acm.2018.0156
https://doi.org/10.1089/acm.2018.0156
https://doi.org/10.1016/s1389&ndash;9457(00)00065&ndash;4
https://doi.org/10.1016/s1389&ndash;9457(00)00065&ndash;4
https://doi.org/10.1089/acm.2010.0652
https://doi.org/10.1001/jama.2017.7220
https://doi.org/10.1002/cncr.32847
https://doi.org/10.1001/jamapsychiatry.2020.1767
https://doi.org/10.5665/sleep.1642
https://doi.org/10.1001/archinte.166.10.1092
https://doi.org/10.1046/j.1525-1497.2001.016009606.x
https://doi.org/10.1046/j.1525-1497.2001.016009606.x
https://doi.org/10.1016/j.ejca.2012.02.059
https://doi.org/10.1016/j.smrv.2011.10.002
https://doi.org/10.3390/s21113774
https://doi.org/10.3322/caac.21285
http://www.who.int/mediacentre/factsheets/fs404/en/
https://doi.org/10.6004/jnccn.2013.0179
https://doi.org/10.1001/jama.2013.193
https://doi.org/10.1016/s0140&ndash;6736(11)60750&ndash;2
https://doi.org/10.1200/JCO.2012.43.7707
https://doi.org/10.1200/jco.18.00655
https://doi.org/10.1007/s00520&ndash;011-1134&ndash;8
https://doi.org/10.1007/s00520&ndash;011-1134&ndash;8
https://doi.org/10.1016/j.breast.2012.07.015
https://doi.org/10.1002/cncr.28917
https://doi.org/10.1097/NUR.0b013e318229950b
https://doi.org/10.1089/acu.2021.0073
https://doi.org/10.1016/j.sleep.2008.08.012
https://doi.org/10.3389/fpsyt.2024.1301338
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org

Yin et al.

60. Wang XY, Yuan SH, Yang HY, Sun YM, Cheng FP, Zhang CL, et al.
Abdominal acupuncture for insomnia in women: a randomized controlled
clinical trial. Acupunct Electrother Res. (2008) 33:33-41. doi: 10.3727/
036012908803861203

61. Yue H, Zhou S, Wu H, Yin X, Li S, Liang T, et al. Efficacy and safety of
electro-acupuncture (EA) on insomnia in patients with lung cancer: study protocol
of a randomized controlled trial. Trials. (2020) 21:788. doi: 10.1186/s13063-020-
04721-4

Frontiers in Psychiatry

11

10.3389/fpsyt.2024.1301338

62. Moher D, Hopewell S, Schulz KF, Montori V, Getzsche PC, Devereaux PJ, et al.
Consort 2010 explanation and elaboration: updated guidelines for reporting parallel
group randomised trials. J Clin Epidemiol. (2010) 63:e1-37. doi: 10.1016/
jjclinepi.2010.03.004

63. MacPherson H, Altman DG, Hammerschlag R, Youping L, Taixiang W, White
A, et al. Revised standards for reporting interventions in clinical trials of acupuncture
(Stricta): extending the consort statement. J Evid Based Med. (2010) 3:140-55.
doi: 10.1111/j.1756-5391.2010.01086.x

frontiersin.org


https://doi.org/10.3727/036012908803861203
https://doi.org/10.3727/036012908803861203
https://doi.org/10.1186/s13063&ndash;020-04721&ndash;4
https://doi.org/10.1186/s13063&ndash;020-04721&ndash;4
https://doi.org/10.1016/j.jclinepi.2010.03.004
https://doi.org/10.1016/j.jclinepi.2010.03.004
https://doi.org/10.1111/j.1756-5391.2010.01086.x
https://doi.org/10.3389/fpsyt.2024.1301338
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org

	Efficacy of acupuncture treatment for breast cancer-related insomnia: study protocol for a multicenter randomized controlled trial
	Background and objective
	Methods
	Study design
	Patient recruitment
	Inclusion criteria
	Exclusion criteria
	Randomization, allocation concealment and blinding
	Intervention
	Acupuncture group
	Sham acupuncture group

	Outcomes
	Primary outcome
	Secondary outcome
	Blinding assessment
	Safety evaluation
	Sample size calculation
	Statistical methods
	Quality control
	Data collection, management and monitoring

	Trial status
	Discussion
	Conclusion
	Ethics statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Publisher’s note
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages false
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 1
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU (T&F settings for black and white printer PDFs 20081208)
  >>
  /ExportLayers /ExportVisibleLayers
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


