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Abstract

Objectives: This study aimed to identify acupoint selection patterns for breast cancer-
related pain using the Knowledge Discovery in Databases (KDD) method, construct a 
data-informed candidate acupoint prescription, and preliminarily evaluate its clinical 
efficacy when combined with the World Health Organization three-step analgesic 
ladder. Methods: Databases including China National Knowledge Infrastructure, VIP 
Information, WanFang, PubMed, and Web of Science were searched from inception to 
May 2024. An Excel-based dataset was developed to analyze acupoint frequency and 
meridian attribution. Acupuncture prescriptions for cancer pain without specifying 
cancer type were retained as potentially informative references for breast cancer-related 
pain. Sixty eligible patients were randomized into two groups. The control group 
received standard three-step analgesics, including celecoxib, tramadol sustained-release, 
or oxycodone sustained-release according to pain severity. The intervention group 
received the same regimen plus a KDD-derived acupuncture prescription consisting of 
bilateral Hegu (LI4), Zusanli (ST36), Neiguan (PC6), Taichong (LR3), Sanyinjiao (SP6), 
and Ashi points. Needles were retained for 30 minutes using balanced stimulation, five 
sessions per week for three weeks. Outcomes included pain intensity, breakthrough 
pain frequency, duration of pain relief, Karnofsky Performance Status, sleep quality, 
depressive symptoms, analgesic efficacy, quality of life, and safety. Results: The KDD-
derived candidate prescription was associated with a higher overall response rate than 
analgesics alone. Patients receiving adjunctive acupuncture showed greater reductions 
in pain intensity and breakthrough pain episodes, as well as improvements in functional 
status, sleep quality, and depressive symptoms. Fewer adverse events were reported in the 
acupuncture group. Conclusions: This study proposes a potential acupoint combination 
for relieving breast cancer-related pain based on distal meridian points and local tender 
points. Combined acupuncture and conventional pharmacotherapy may improve analgesic 
outcomes, quality of life, and psychological status, with a favorable safety profile.
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1 INTRODUCTION

Breast cancer accounts for approximately one-quarter of all 
female cancers and is responsible for approximately 15% of 

cancer-related deaths among women worldwide [1, 2]. The 
global burden of the disease is unevenly distributed: high-
income countries often exhibit a pattern of higher incidence 
but lower mortality, whereas low- and middle-income regions 
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demonstrate the opposite trend [3, 4]. In China, both the inci-
dence and mortality of breast cancer continue to rise, with the 
highest incidence observed in women aged 45–59 years [5]. 
Although the implementation of widespread screening and 
treatment has led to national improvements, with a 5-year sur-
vival rate exceeding 70%, less developed regions report sur-
vival rates of only approximately 60%, indicating persistent 
geographic disparities [6]. A substantial proportion of patients 
with breast cancer experience cancer-related pain, which seri-
ously impairs quality of life (QoL) and therapeutic outcomes, 
particularly in advanced stages of the disease.

Breast cancer may present as a painless breast lump or with 
more advanced features, including skin alterations, nipple dis-
charge and retraction, local pain, and axillary lymphadenopa-
thy [2]. The etiology of breast cancer is complex and depends 
on a combination of factors, including estrogen exposure, 
genetic predisposition, environmental factors, body constitu-
tion type, reproductive history, as well as socioeconomic and 
psychosocial issues [7, 8]. According to the International 
Association for the Study of Pain, pain is defined as an 
unpleasant sensory and emotional experience associated with, 
or resembling that associated with, actual or potential tissue 
damage [9]. Pain is among the most common and disabling 
symptoms in oncology [10, 11]. When poorly managed, pain 
has a far-reaching impact on physical fitness, emotional well-
being, and cognitive function, frequently precipitating anxiety, 
depression, and significant deterioration in QoL [12, 13]. The 
sources of breast cancer-related pain can be grouped into five 
domains: (1) Tumor-related pain: resulting from invasion or 
direct compression of surrounding tissues, nerves, and vascula-
ture by the primary tumor, or from subclinical inflammatory 
responses elicited by tumors. (2) Bone metastasis: bone is one 
of the most common distant metastatic sites in advanced breast 
cancer, with involvement reported in approximately 65–75% 
of patients with metastatic disease [14, 15]. (3) Treatment-
related pain: arising from surgical trauma, fibrosis or neuropa-
thies caused by radiotherapy, and tissue or nerve injury related 
to chemotherapy. (4) Pain due to other chronic conditions. (5) 
Psychosocial aspects: including anticipation of death, surgical 
trauma, disability, and economic stress; all of these factors 
increase the perception and intensity of pain.

Tumor-related pain frequently occurs in the context of active 
treatment and progressive disease. In 1982, the World Health 
Organization (WHO) established the WHO three-step analge-
sic ladder, which serves as a guide for treating cancer pain [16]. 
Optimal pain control usually employs a multimodal strategy 
incorporating both pharmacological and non-pharmacological 
components. Pharmacotherapy may consist of non-opioid anal-
gesics (including paracetamol or NSAIDs), adjuvant agents 
(such as antidepressants, anticonvulsants, topical formulations, 
and corticosteroids), and, when appropriate, opioid analgesics 
[17]. For opioid-naïve patients with mild to moderate pain, 
weak opioids such as codeine, hydrocodone, or tramadol are 

recommended, with no meaningful differences in analgesic 
efficacy reported among these agents [18, 19]. These agents are 
often used in combination with paracetamol or other non-opi-
oid analgesics, including NSAIDs. When pain becomes moder-
ate to severe, strong opioids like morphine, oxycodone or 
hydromorphone are recommended. Management should start 
with low doses and titration to an optimum between satisfac-
tory analgesia and acceptable side effects [20]. The evolution of 
neuropathic pain classification has contributed to a paradigm 
shift in symptom management. In modern oncology, the WHO 
three-step analgesic ladder, including NSAIDs, opioids, and 
adjuvant analgesics such as anticonvulsants or antidepressants, 
remains the main pharmacotherapeutic approach for cancer 
pain relief. 

However, pharmacological management of cancer pain also 
has important limitations. NSAIDs are associated with gastro-
intestinal toxicity, whereas opioids may cause sedation, depen-
dence, and respiratory depression, which can significantly 
affect the QoL of patients with advanced cancer. Pharmacolo- 
gical treatment nevertheless remains the foundation of cancer 
pain management and may include non-opioid analgesics (such 
as NSAIDs or paracetamol), opioid analgesics, and adjuvant 
agents (including antidepressants, anticonvulsants, topical 
agents, and corticosteroids). However, symptom control may 
remain inadequate in some patients, and treatment is often 
limited by adverse effects [17]. Since the pain of cancer is mul-
tidimensional, covering physical, psychosocial and spiritual 
domains, it should also be addressed in an integrated way 
beyond pharmacological paradigms. Drug based approaches 
have to date received the most attention yet there is growing 
evidence suggesting that multi-domain non-pharmacological 
interventions directed at body, cognitive, psychosocial and 
spiritual domains are important adjuncts [21-23]. Such app- 
roaches include radiotherapy, transcutaneous electrical nerve 
stimulation (TENS), mind-body therapies, behavioural and 
exercise-based interventions, physical modalities, surgical pro-
cedures, and acupuncture [10]. Chinese herbal formulas are 
commonly used in cancer pain management and have provided 
clinical benefits based on traditional Chinese internal treat-
ments, but many patients do not tolerate the oral administra-
tion of highly concentrated herbal decoctions very well due to 
their high dosage or bitter taste and may also harbor concerns 
about exacerbating gastrointestinal toxicity. Conversely, stud-
ies are increasingly supporting acupuncture as a safe and 
effective therapeutic modality in the management of cancer 
pain, with immediate effects, low toxicities, and high accept-
ability among patients [24]. Acupuncture, as a unique part of 
Chinese medicine, is considered to have therapeutic effect 
through adjusting meridians and regulating Qi and blood. 
Acupuncture has been used for pain for centuries and is safe, 
non-pharmacological and has practically no side effects. It has 
since gained a substantial evidence base supporting its role in 
the management of pain associated with cancer.
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The present study addresses the limited research and lack of 
standardized protocols for acupuncture in managing breast 
cancer–related pain. Applying a Knowledge Discovery in 
Databases (KDD) method, literature-derived acupuncture pre-
scription data were systematically analyzed to explore acupoint 
selection patterns and generate a data-informed candidate acu-
puncture prescription. This candidate prescription was then 
preliminarily evaluated in a clinical setting for its analgesic 
effect and broader therapeutic outcomes. The integration of 
the KDD-derived acupuncture prescription with the WHO 
three-step analgesic ladder may provide a clinically relevant 
adjuvant approach for breast cancer-related pain management.

2 METHODS 

2.1 Literature review

2.1.1 Literature sources and search strategy 

From database inception to May 2024, a systematic search was 
performed across CNKI, VIP, WanFang, PubMed and Web of 
Science for clinical studies evaluating acupuncture for breast 
cancer-related pain. A combination of subject terms and free-
text keywords was used for searches. The search strategy for 
Chinese databases was: (“Acupuncture” OR “Needling” OR 
“Electroacupuncture” OR “Needle”) AND (“Cancer pain” OR 
“Malignant pain” OR “Breast cancer-related pain”). The 
English search strategy was: (“cancer pain” [Title/Abstract] OR 
“breast cancer-related pain” [Title/Abstract]) AND (“acupunc-
ture” [Title/Abstract] OR “needle” [Title/Abstract] OR “elec-
troacupuncture” [Title/Abstract] OR “acupuncture therapy” 
[Title/Abstract]).

2.1.2 Inclusion criteria for the literature

Studies were included if they met the following criteria:

(1) Clinical research examining acupuncture for breast cancer-
related pain or cancer pain without a specific type of cancer 
(Studies focusing on cancer-induced pain but without specify-
ing the type were retained due to the practical applicability of 
identifying frequently used acupuncture protocols for manag-
ing cancer pain that could potentially provide a reference for 
treating breast cancer-related pain).

(2) Participants with cancer-related pain, including breast can-
cer patients specifically reported.

(3) Acupuncture as the primary intervention or combined with 
others (e.g., pharmacological treatment).

(4) Any pain-related outcome measure including scores of the 
intensity of pain.

(5) Relevant dissertations or peer-reviewed articles where only 
one dataset with complete and usable information was found.

2.1.3 Exclusion criteria for the literature

Studies were excluded if they fulfilled any of the following 
criteria:

(1) Review articles, case reports, animal studies, expert opin-
ions, or proceedings.

(2) Studies whose interventions were primarily based on scalp 
acupuncture, wrist–ankle acupuncture, or three-edged needle 
techniques.

(3) Inappropriate or incomparable intervention designs across 
treatment and control groups.

(4) Case reports or studies that did not include a well-defined 
acupuncture prescription.

(5) Articles for which the full text was not accessible.

2.1.4 Data processing 

A dedicated database was constructed in Excel 2021 to com-
pile acupuncture prescriptions for breast cancer-related pain. 
Acupoint extraction followed these principles: If a study report-
ed common acupoints for multiple types of cancer pain and 
also listed adjunct points specific to breast cancer-related pain, 
both primary and adjunct points were included; If a study pro-
vided a prescription for cancer pain without specifying the can-
cer type, only the primary acupoints were extracted and used 
as potentially informative references rather than breast cancer-
specific evidence.

Acupoint names were standardised according to Nomenclature 
and Location of Acupoints (GB/T 12346–2006); for example, 
“Renzhong” was standardised to “Shuigou (GV26)”.

Excel 2021 was used to conduct descriptive analyses of the 
frequency analysis of acupoints, meridian distribution, ana-
tomical distribution, and special acupoint types. The Apriori 
algorithm in SPSS Modeler 18.0 was used to carry out asso-
ciation rule analysis of acupoint combinations. Experimental 
data were analyzed and clustered using SPSS 27.0 to perform 
high-frequency acupoint cluster analysis and generate den- 
drograms.

Caution should be exercised in interpreting these acupoint pat-
terns, as the KDD literature mining process could be affected 
by incomplete coverage of databases, variations in reporting, 
and possible publication bias.
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2.2 Clinical data collection

2.2.1 Clinical case sources

Patients with breast cancer-related pain who met the inclusion 
criteria and were treated in the inpatient or outpatient oncology 
departments of Gansu University of Chinese Medicine between 
June 2024 and February 2025 were enrolled in this study.

2.2.2 Diagnostic criteria

(1) Western medicine diagnostic criteria: The diagnosis of 
breast cancer was based on medical history, physical examina-
tion, imaging studies, and pathological assessment, with defini-
tive confirmation relying on histopathology. Diagnostic criteria 
followed the Guidelines for the Diagnosis and Treatment of 
Breast Cancer (2022 edition). Pain assessment was conducted 
in accordance with the Guidelines for the Diagnosis and 
Management of Cancer Pain (2018 edition).

(2) Traditional Chinese Medicine (TCM) diagnostic criteria: 
TCM diagnosis was based on the criteria for Ruyan (“breast 
rock”) as outlined in the Traditional Chinese Surgery textbook 
of the National TCM Higher Education “13th Five-Year Plan” 
series.

2.2.3 Inclusion criteria for patients

Patients were eligible for inclusion if they met the following 
conditions:

(1) Histopathologically confirmed diagnosis of breast cancer.

(2) Aged 30–70 years with an expected survival of more than 3 
months.

(3) Karnofsky Performance Status (KPS) score >30.

(4) Receiving and consistently adhering to WHO three-step 
analgesic ladder during the study period.

(5) Intact verbal communication ability and capacity to com-
plete symptom and quality-of-life assessments.

(6) Willingness to participate and provision of written informed 
consent.

2.2.4 Exclusion criteria for patients

Patients were excluded if they met any of the following 
conditions:

(1) Hypoxic respiratory depression or severe hepatic or renal 
insufficiency.

(2) History of syncope with needling or fear of acupuncture.

(3) Pregnancy or breastfeeding.

(4) History of breast surgery within the past month.

(5) Severe infection, ulcerated skin lesions, or communicable 
diseases.

(6) Long-term use of psychotropic medications.

2.2.5 Criteria for withdrawal and dropout

Patients were withdrawn or considered dropouts under any of 
the following conditions:

(1) Occurrence of adverse reactions during the study leading 
to refusal to continue treatment.

(2) Poor adherence or inability to complete the prescribed 
treatment course.

(3) Clinical deterioration during the intervention that rendered 
continuation inappropriate.

(4) Inability to continue treatment due to external or unavoid-
able circumstances (e.g., social or environmental factors).

2.3 Research methods

2.3.1 Sample size estimation

Sample size was calculated using the formula for comparing 
two independent means with equal group sizes. The Numerical 
Rating Scale (NRS) was selected as the primary outcome. 
According to published data, the mean NRS reduction after 3 
weeks was 3.30 in the control group and 4.11 in the intervention 
group, with a standard deviation σ=1.05. With a two-sided 
α=0.05, β=0.20, and a group allocation ratio K=1, the required 
sample size was determined using the standard formula. To 
account for potential attrition and withdrawals, the calculated 
sample size was increased by 10%, resulting in a final planned 
enrolment of 60 participants.

The sample size formula was as follows:
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2.3.2 Randomization and control

(1) Randomization: Sixty eligible participants were randomly 
assigned to either the intervention or control group. Sixty 
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opaque, sequentially numbered envelopes were prepared  
corresponding to the order in which participants were en- 
rolled. Each envelope contained a pre-generated group  
assignment card, and envelopes were randomly categorized 
into the treatment or control arm. Participants were allocated 
according to the group designation within their corresponding 
envelope. The randomisation sequence was generated using a 
computer-based random number table by an independent 
researcher.

(2) Control: Participants were divided into two study groups. 
Patients in the intervention group received acupuncture com-
bined with the WHO three-step analgesic ladder, whereas those 
in the control group were managed with the WHO three-step 
analgesic regimen alone. After treatment, within-group and 
between-group comparisons were carried out to evaluate the 
efficacy and safety of acupuncture against breast cancer-related 
pain.

2.3.3 Treatment protocols

(1) Basic treatment: Both the intervention and control groups 
received standard analgesic therapy based on the WHO three-
step analgesic ladder. Analgesics were selected according to 
the patient’s baseline pain intensity: Patients with mild pain 
(NRS≤3) received oral celecoxib 200 mg twice daily (Appro- 
val No. H20193414, Jiangsu Chiatai Qingjiang Pharmaceutical 
Co., Ltd.); those with moderate pain (4≤NRS≤6) were given 
oral tramadol hydrochloride sustained-release tablets 100 mg 
twice daily (Approval No. H19980214, Mundipharma (China) 
Pharmaceutical Co., Ltd.); and patients with severe pain 
(NRS≥7) took oral oxycodone hydrochloride sustained-
release tablets 20 mg twice daily (Approval No. H20140314, 
Mundipharma (China) Pharmaceutical Co., Ltd.). Appropriate 
analgesics were initially selected according to the patient’s 
pain severity, and doses were adjusted based on clinical 
response and tolerability.

(2) Treatment groups: Patients in the control group were treat-
ed with the WHO three-step analgesic ladder alone, whereas 
those in the intervention group received conventional WHO-
recommended three-step analgesia combined with acupunc-
ture; the acupoint prescription of acupuncture was formulated 
based on data mining of published literatures.

(3) Treatment duration and frequency: The study comprised 
three treatment cycles. Each cycle consisted of five acupunc-
ture sessions per week followed by a two-day rest period, for 
a total of three consecutive cycles.

(4) Acupoint selection, localization, and needling procedure 
(intervention group): Acupuncture was performed at bilateral 
Hegu (LI4), Zusanli (ST36), Neiguan (PC6), Taichong (LR3), 

Sanyinjiao (SP6), as well as local Ashi points, with all acupoint 
locations defined in accordance with the national standard 
Nomenclature and Location of Acupoints (GB/T 12346-2006). 
Disposable sterile Huacheng filiform needles (manufacturer: 
Keyuanda Medical Supplies Co., Ltd.; Registration No. 
20172201110; Hebei Provincial Medical Products Admini- 
stration Medical Device Production License No. 20220039), 
An’erdian III skin disinfectant and disposable sterile cotton 
swabs were adopted for the acupuncture procedure. All patients 
were maintained in the supine position with their chests and 
limbs adequately exposed prior to acupuncture intervention. 
The operator’s hands were disinfected with 75% medical alco-
hol, followed by routine disinfection of each acupoint area 
using povidone-iodine swabs. Disposable sterile Huacheng 
filiform acupuncture needles (0.25 mm×25 mm or 0.25 mm×40 
mm) were used for needling. All acupoints were treated with 
perpendicular insertion, with individualized depths as follows: 
0.5–1.0 cun for LI4, 1.0–1.5 cun for ST36, 0.5–1.0 cun for PC6, 
0.5–0.8 cun for LR3, and 1.0–1.5 cun for SP6. The insertion 
depth of Ashi points was adjusted based on local anatomical 
conditions, while tumor-involved tissues were strictly avoided 
during the procedure. Rapid needle insertion was performed 
using the three-finger needling technique. Standard lifting-
thrusting and twisting-rotating manipulations were delivered 
to elicit the Deqi sensation, and all needles were retained for 30 
minutes after manipulation completion.

2.3.4 Quality control

Case collection was conducted in strict accordance with the 
predefined inclusion and exclusion criteria. Acupuncture pro-
cedures were performed by operators who received standard-
ized training and supervised instruction to ensure consistency 
and technical proficiency. Outcome assessments were con-
ducted by two trained researchers to minimize measurement 
variability.

2.3.5 Ethical approval

This study was reviewed and approved by the Ethics 
Committee of the Affiliated Hospital of Gansu University of 
Chinese Medicine (Approval No. [2024]127).

2.3.6 Outcome measures

(1) Numerical Rating Scale (NRS): Pain intensity was record-
ed at baseline and after three treatment cycles using the NRS. 
To minimize variability, all assessments were performed by the 
same physician.

(2) Frequency of breakthrough cancer pain episodes (BTcP) 
within 24 h: Evaluated according to the Expert Consensus on 
Cancer Breakthrough Pain (2019 edition). The same physician 
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documented the number of episodes before treatment and after 
three cycles to capture dynamic changes in pain.

(3) Duration of pain relief: Used to assess the effectiveness of 
the treatment regimen. The duration of pain relief following 
analgesic treatment, defined as the patient-reported time inter-
val during which noticeable pain reduction was maintained, 
was recorded by the same physician at baseline and after three 
treatment cycles.

(4) Karnofsky Performance Status (KPS): The KPS scale was 
used to evaluate functional status, with higher scores indicat-
ing better overall health. Because of the subjective nature of 
this measure, the same physician assessed KPS before and after 
the intervention.

(5) Pittsburgh Sleep Quality Index (PSQI): A self-administered 
questionnaire assessing sleep quality over the preceding 
month. Scores were collected by the same physician at baseline 
and following three treatment cycles. Given that the PSQI 
assesses sleep quality over the previous month, the post-treat-
ment PSQI collected after the 3-week intervention mainly 
reflected sleep during the intervention period but also partially 
overlapped with the pre-intervention baseline window.

(6) Self-Rating Depression Scale (SDS): Based on the Chinese 
Guideline for Prevention and Treatment of Depressive 
Disorders (2nd edition), the SDS is a 20-item self-report tool 
assessing emotional and somatic symptoms of depression. 
Higher scores indicate greater depressive severity. The same 
physician recorded scores before and after three treatment 
cycles.

2.3.7 Criteria for efficacy assessment

Therapeutic efficacy was evaluated according to the degree of 
pain relief, with the efficacy index defined as the percentage 
reduction in NRS score from baseline to post-treatment (see 
Table 1).

2.3.8 Adverse event monitoring

Adverse events related to acupuncture-such as needling dis-
comfort, vasovagal reactions, bleeding, subcutaneous hemato-

ma, local erythema, or blistering at acupoint sites-were record-
ed. Patients were also monitored for potential adverse reactions 
to WHO three-step analgesics ladder, including constipation, 
drowsiness, dizziness, dry mouth, and nausea or vomiting. All 
events were documented, and appropriate management mea-
sures were implemented as needed.

2.3.9 Statistical analysis

Statistical analyses were performed using SPSS version 27.0. 
For continuous variables that met assumptions of normality 
and homogeneity of variance, independent-sample t tests were 
used for between-group comparisons, and paired t tests for 
within-group comparisons. Normality was assessed separately 
for each variable at each time point using appropriate tests, and 
the choice of parametric or non-parametric tests was made 
accordingly. When variances were unequal, adjusted t tests 
were applied, and data were expressed as mean ± standard 
deviation 

_
x±s. For non-normally distributed data, outcomes 

were reported as median and interquartile range [M (P25, 
P75)]. Categorical variables were analysed using the chi-square 
test or Fisher’s exact test, as appropriate, and ordinal data were 
assessed using rank-sum tests. Differences were considered 
statistically significant at P<0.05 and highly significant at 
P<0.01. The primary analysis was conducted on participants 
who completed the study (per-protocol population). Given the 
exploratory nature of this study and the relatively small sample 
size, no formal adjustment for multiple comparisons was 
performed.

3 RESULTS 

3.1 Literature screening

A total of 161 studies met the predefined inclusion and exclu-
sion criteria, yielding 161 acupuncture prescriptions encom-
passing 92 distinct acupoints and 614 cumulative usages, 
excluding Ashi points. Among all acupoints, including Ashi 
points, 28 appeared ≥5 times. Among them, the top ten acu-
points were Hegu (LI4): 92 times; Zusanli (ST36): 83 times; 
Ashi points: 65 times; Neiguan (PC6): 63 times; Taichong 
(LR3): 49 times; Sanyinjiao (SP6): 47 times; Quchi (LI11): 16 
times; Baihui (DU20): 12 times; Guanyuan (RN4): 10 times 
and Qihai (RN6): 9 times (Table 2). Seventy-seven special-
acupoint category assignments were identified in 161 prescrip-

Table 1. Criteria for efficacy assessment
Efficacy category Primary symptoms and signs Efficacy index
Complete remission Pain disappears or is almost completely relieved 91%-100%
Partial remission Marked reduction in pain 61%-90%
Mild remission Slight reduction in pain, with sleep quality affected 31%-60%
No remission No evident improvement <31%
Note: The efficacy index is calculated as the percentage reduction in NRS score from baseline to post-treatment. NRS, Numerical Rating Scale.

https://doi.org/10.61189/167468gjipte


Perioperative Precision Medicine 2026; 4 (2): 168-182. 	 Li et al.

https://doi.org/10.61189/173560pysjvg	 174

tions, with a total usage frequency of 805 (Table 3). The Five-
Shu Stream points, Yuan-Source points and Crossing points 
were the three most commonly used categories which appeared 
together 452 times (56.16%). Among these categories, Crossing 
points, represented mainly by SP6, accounted for a large pro-
portion, while Five-Shu Stream points were mainly represented 
by ST36 and LR3.

Apart from Ashi points, the acupoints were allocated ac- 
ross 14 meridians and extra-point categories, as shown in 
Table 4. The ST, LI and PC meridians were the most com-
monly used (287 uses: 46.90%). The largest numbers of dis-
tinct acupoints were found in the Bladder (BL), ST, and 
Governor Vessel (DU) meridians, whereas the Heart (HT) 

and Small Intestine (SI) meridians were the least represented 
(Table 4).

Regarding anatomical distribution, acupoints located on the 
upper and lower limbs were most frequently used, involving 45 
acupoints with a combined frequency of 471 (76.71%). This was 
followed by lumbar-back and abdominal regions, comprising 
28 acupoints with a total of 85 uses (13.84%) (Table 5). 

Association rule mining in SPSS Modeler 18.0 was performed 
using a minimum support of 10%, minimum confidence of 
80%, and a maximum of two antecedent acupoints. Ten acu-
point combinations were identified. The combination with the 
highest support was LI4-LR3, followed by ST36-SP6 and LI4-
SP6 (Table 6). In association rule mining, the antecedent indi-

Table 2. Analysis of acupoint frequency

Acupoint Frequency Frequency  
percentage (%) Acupoint Frequency Frequency  

percentage (%)
Zusanli (ST36) 83 51.55 Dazhu (BL11) 7 4.35
Ashi points 65 40.37 Shenshu (BL23) 7 4.35
Neiguan (PC6) 63 39.13 Xuehai (SP10) 7 4.35
Taichong (LR3) 49 30.43 Baxie (EX-UE9) 6 3.73
Sanyinjiao (SP6) 47 29.19 Dazhui (DU14) 6 3.73
Quchi (LI11) 16 9.94 Geshu (BL17) 6 3.73
Baihui (DU20) 12 7.45 Kongzui (LU6) 6 3.73
Guanyuan (RN4) 10 6.21 Rugen (ST18) 6 3.73
Qihai (RN6) 9 5.59 Xuanzhong (GB39) 6 3.73
Liangqiu (ST34) 8 4.97 Mingmen (DU4) 5 3.11
Waiguan (SJ5) 8 4.97 Danzhong (RN17) 5 3.11
Hegu (LI4) 92 57.14 Bafeng (EX-LE10) 7 4.35
Yanglingquan (GB34) 8 4.97 Taixi (KI3) 5 3.11
Zhongwan (RN12) 8 4.97 Yinlingquan (SP9) 5 3.11
Note: Frequency percentage is calculated as frequency/number of prescriptions ×100%. Acupoint codes follow international standard nomencla-
ture. BL, Bladder meridian; DU, Governor Vessel; EX, Extra points; GB, Gallbladder meridian; HT, Heart meridian; KI, Kidney meridian; LI, 
Large Intestine meridian; LR, Liver meridian; LU, Lung meridian; PC, Pericardium meridian; RN, Conception Vessel; SI, Small Intestine merid-
ian; SJ, Sanjiao meridian; SP, Spleen meridian; ST, Stomach meridian.

Table 3. Analysis of specific acupoints
Specific acupoint Frequency (%) Number of acupoints (%) Acupoint (frequency)
Five Shu-stream acupoint 188 (23.36) 14 (18.18) ST36 (83); LR3 (49); LI11 (16)
Yuan-source acupoint 152 (18.89) 5 (6.49) LI4 (92); LR3 (49); Shenmen (HT7) (5)
Crossing acupoint 112 (13.91) 22 (28.57) SP6 (47); DU20 (12); RN4 (10)
Lower He Sea acupoint 94 (11.68) 3 (3.90) ST36 (83); GB34 (8); Weizhong (BL40) (3)
Eight confluent acupoint 80 (9.94) 7 (9.09) PC6 (63); SJ5 (8); Houxi (SI3) (4)
Luo-connecting acupoint 79 (9.81) 5 (6.49) PC6 (63); SJ5 (8); Fenglong (ST40) (4)
Eight influential acupoint 42 (5.22) 6 (7.79) RN12 (8); GB34 (8); BL11 (7)
Front-mu acupoint 30 (3.73) 7 (9.09) RN4 (10); RN12 (8); RN17 (5)
Back-shu acupoint 28 (3.48) 8 (10.39) BL23 (7); BL17 (6); Ganshu (BL18) (4)
Note: The “Acupoint (frequency)” column lists the top three acupoints by frequency within each category. The percentage in the “Frequency (%)” 
column was calculated based on the total frequency of special acupoint usage (n=805), whereas the percentage in the “Number of acupoints (%)” 
column was calculated based on the total number of special acupoints identified (n=77).
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Table 4. Analysis of meridian frequency
Meridian Frequency (%) Number of acupoints (%) Acupoint (frequency)
Stomach (ST) 112 (18.30%) 12 (13.04%) ST36 (83); ST34 (8); ST18 (6)
Large Intestine (LI) 110 (17.97%) 4 (4.35%) LI4 (92); LI11 (16); Binao (LI14) (1)
Pericardium (PC) 65 (10.62%) 5 (5.43%) PC6 (63)
Spleen (SP) 60 (9.80%) 5 (5.43%) SP6 (47); SP10(7); SP9 (5)
Liver (LR) 59 (9.64%) 4 (4.35%) LR3 (49); Qimen (LR14) (4); Zhongdu (LR6) (4)
Bladder (BL) 43 (7.03%) 15 (16.30%) BL11 (7); BL23 (7); BL17 (6)
Conception Vessel (RN) 36 (5.88%) 7 (7.61%) RN4 (10); RN6 (9); RN12 (8)
Governor Vessel (DU) 34 (5.56%) 9 (9.78%) DU20 (12); DU14 (6); DU4 (5)
Extra point 21 (3.43%) 7 (7.61%) EX-LE10 (7); EX-UE9 (6); Jiaji Points (4)
Gallbladder (GB) 21 (3.43%) 8 (8.70%) GB34 (8); GB39 (6); Jianjing (GB21) (2)
Sanjiao (SJ) 15 (2.45%) 4 (4.35%) SJ5 (8); Zhigou (SJ6) (4); Sanyangluo (SJ8) (1); Jianliao (SJ14) (2)
Lung (LU) 12 (1.96%) 4 (4.35%) LU6 (6); Chize (LU5) (3); Lieque (LU7) (2)
Kidney (KI) 9 (1.47%) 5 (5.43%) KI3 (5); Fuliu (KI7) (1); Shenfeng (KI23) (1)
Heart (HT) 8 (1.31%) 3 (3.26%) HT7 (5); Jiquan (HT1) (2); Yinxi (HT6) (1)
Small Intestine (SI) 7 (1.14%) 4 (4.35%) SI3 (4); Jianzhen (SI9) (1); Shaoze (SI1) (1)
Note: The “Acupoint (frequency)” column lists the three most frequently used acupoints for each meridian rather than all acupoints identified in 
the prescriptions.

Table 5. Analysis of the locations of acupoints
Part Frequency (%) Number of acupoints (%) Acupoint (frequency)
Lower extremities 248 (40.39%) 23 (25.00%) ST36 (83); LR3 (49); SP6 (47)
Upper extremities 223 (36.32%) 22 (23.91%) LI4 (92); PC6 (63); LI11 (16)
Back 43 (7.04%) 16 (17.39%) BL23 (7); BL17 (6); DU4 (5)
Abdomen 42 (6.84%) 12 (13.04%) RN4 (10); RN6 (9); RN12 (8)
Head and neck 34 (5.54%) 9 (9.78%) DU20 (12); BL11 (7); DU14 (6)
Chest 17 (2.77%) 7 (7.61%) ST18 (6); RN17 (5); Yingchuang (ST16) (2)
Face 7 (1.14%) 3 (3.26%) Shuigou (DU26) (3); Yintang (EX-HN3) (3); Cuanzhu (BL2) (1)
Note: The ‘acupoint (frequency)’ column lists the top three acupoints by frequency for each anatomical region. The percentage in the ‘Number of 
acupoints (%)’ column was calculated based on the total number of acupoints identified (n=92).

Table 6. Analysis of acupoint association rules
Number Consequent Antecedent Support (%) Confidence (%)
1 LI4 LR3, PC6 11.18 94.74
2 LI4 LR3, Ashi points 10.56 94.44
3 LI4 LR3, ST36 14.91 92.31
4 LI4 PC6, ST36 22.36 90.00
5 LI4 LR3 27.33 89.80
6 LI4 SP6, ST36 21.73 89.74
7 ST36 SP6, LI4 21.73 89.74
8 LI4 SP6, PC6 15.53 86.21
9 ST36 SP6 24.22 82.98
10 LI4 SP6 24.22 82.99
Note: Association rules were generated using the Apriori algorithm with minimum sup-
port of 10% and minimum confidence of 80%. “Antecedent” indicates the preceding 
acupoint(s), and “Consequent” indicates the co-occurring acupoint.

Cluster analysis was conducted on acupoints 
used ≥5 times using SPSS 27.0. The hierarchical 
dendrogram (Figure 2) and cluster membership 
plot (Figure 3) indicated that 28 acupoints clus-
tered into three major groups:

Cluster 1: EX-UE9, EX-LE10, LI11, SJ5, GB34, 
SP9, LI4, LR3, ST36, SP6, PC6

Cluster 2: BL11, GB39, SP10, KI3, DU4, BL23, 
DU14, LU6, ST34, Ashi points, DU20, ST18, 
RN17, RN4, RN6, RN12

Cluster 3: BL17

These findings suggest that acupoint selection 
for breast cancer-related pain may exhibit iden-

tifiable patterns, with LI4, ST36, PC6, LR3, and SP6 emerging 
as frequently used candidate core points and limb acupoints 
showing predominance across included prescriptions.

cates preceding acupoint(s), while the consequent identifies the 
co-occurring acupoint. A complex-network relationship dia-
gram is shown in Figure 1.
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Figure 1. Complex network of acupoint co-occurrence based on association rule 
mining. Nodes represent acupoints and edges indicate co-occurrence relationships; 
Association rules were generated with a minimum support of 10% and a minimum 
confidence of 80%.

Figure 2. Hierarchical clustering dendrogram of high-frequency acupoints (≥5 
occurrences). The dendrogram illustrates similarity relationships among frequently 
used acupoints; a lower linkage height indicates greater similarity.

3.2 Clinical study findings

A total of 60 patients meeting the inclusion and 
exclusion criteria were enrolled, with 30 allo-
cated to the intervention group and 30 to the con-
trol group. During treatment, two patients in the 
control group withdrew due to disease progres-
sion that prevented completion of follow-up 
assessments, resulting in 30 evaluable cases in 
the intervention group and 28 in the control 
group for per-protocol analysis. Baseline char-
acteristics, including age, disease duration and 
NRS scores, were normally distributed and 
showed homogeneity of variance. Independent-
sample t tests demonstrated no significant be- 
tween-group differences (P>0.05), indicating 
good baseline comparability. Pain locations-dis-
tributed across the chest, abdomen, head, lum-
bar region, shoulder–back region and limbs-also 
showed no significant group differences (χ2 test, 
P>0.05; Table 7). Initial analgesic use, based 
on the WHO three-step analgesic ladder, was 
similarly comparable between groups (χ2 test, 
P>0.05; Table 8).

Both groups exhibited significant reductions in 
NRS scores following treatment, with the inter-
vention group showing a greater mean reduction 
(3.37±1.27) than the control group (2.18±0.90). 
Although baseline NRS scores did not differ sig-
nificantly between groups, post-treatment values 
were significantly lower in the intervention 
group (Mann-Whitney U test, P<0.05), and the 
between-group difference in NRS change scores 
was also statistically significant (P<0.05; Table 
9), suggesting better short-term analgesic out-
comes with adjunctive acupuncture.

Likewise, the frequency of 24-hour break-
through pain episodes decreased significantly 
within both groups (intervention: Z=-4.434, 
P<0.001; control: Z=-4.350, P<0.001). Baseline 
values were similar but post-treatment measures 
were significantly lower in the intervention 
group (P<0.05; Table 10). The duration of pain 
relief was significantly prolonged in both groups 
post-treatment, with the intervention group dem-
onstrating a significantly longer duration com-
pared to the control group (Mann-Whitney U 
test, P<0.05; Table 11).

Sleep quality, assessed by PSQI, improved sig-
nificantly in both groups. The control group 
showed significant improvement using paired t 
testing (P<0.001), whereas the intervention 
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vention group (Mann–Whitney U test, Z=-3.520, 
P<0.001; Table 12). Both groups also showed 
significant reductions in SDS scores (interven-
tion: Z=-4.791; control: Z=-4.641; both P<0.05), 
with post-treatment SDS values significantly 
lower in the intervention group (rank-sum test, 
P<0.05; Table 13).

KPS scores increased significantly in both 
groups (intervention: P<0.01; control: P<0.05). 
While baseline values did not differ significant-
ly, post-treatment KPS scores were significantly 
higher in the intervention group (rank-sum test, 
P<0.05; Table 14), indicating greater improve-
ment in functional status and quality of life. 
After three treatment cycles, the total effective 
rate was 86.67% in the intervention group and 
71.43% in the control group. Comparison of the 
ordinal efficacy categories showed a significant 
difference between groups (Z=-3.392, P=0.001; 
Table 15), suggesting that acupuncture com-
bined with standard analgesics was associated 
with better overall therapeutic outcomes than 
analgesics alone.

In summary, acupuncture with pharmacothera-
py had stable advantages in the clinical end-
points rather than the improvement of a single 
outcome. Aside from a higher intensity of pain 
reduction, subjects who received adjunctive 
acupuncture also reported fewer breakthrough 

Figure 3. Cluster membership plot of hierarchical clustering results for high-frequency acupoints (≥5 occurrences). The plot summarizes 
the three-cluster membership pattern identified by hierarchical clustering and corresponds to the cluster groups described in the main text.

Table 7. Comparison of pain locations between the two groups (n)
Group Abdomen Shoulder-back Head Chest Waist Limbs
Treatment group (n=30) 5 5 4 6 5 5
Control group (n=28) 4 4 4 4 5 7
Note: Data are presented as number of cases (n). Between-group comparisons showed 
no significant difference (χ2=1.055, P=0.983). Statistical analyses were performed us-
ing the chi-square test or Fisher’s exact test, as appropriate. A two-sided P<0.05 was 
considered statistically significant. χ2, chi-square test.

Table 8. Comparison of initial analgesic use between the two groups [n (%)]
Group Celecoxib Tramadol Oxycodone χ2 P
Treatment group (n=30) 6 (20.0) 17 (56.7) 7 (23.3) 0.056 0.972
Control group (n=28) 6 (21.4) 15 (53.5) 7 (25.0)
Note: Data are presented as n (%). Between-group comparisons were performed using 
the chi-square test (χ2). A two-sided P<0.05 was considered statistically significant.

Table 9. Comparison of NRS scores before and after treatment in the two groups

Group Pretreatment 
NRS

Posttreatment 
NRS T/Z P Difference 

(Δ)
Treatment group 5.20±1.69 2 (1, 2) -4.817# <0.001 3.37±1.27
Control group 5.05±1.75 3 (1.25, 4) -4.821# <0.001 2.18±0.90
T/Z 0.363* -2.475# -3.645#

P 0.718 0.013 <0.001
Note: Data are presented as mean ± SD or median (P25, P75), as appropriate. Δ indi-
cates the change from baseline to post-treatment and is presented as mean ± SD for 
descriptive purposes. # indicates Wilcoxon signed-rank test or Mann–Whitney U test, 
as appropriate; * indicates Student’s t test. A two-sided P<0.05 was considered statisti-
cally significant. SD, standard deviation; Δ, change from baseline.

group showed significant improvement using rank-sum testing 
(P<0.001). Baseline PSQI scores were comparable (P>0.05), 
but post-treatment scores were significantly lower in the inter-

pain episodes and more prolonged analgesia as well as short-
term improvements in functional status, sleep quality during 
the treatment phase, and emotional well-being. These findings 
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3.3 Safety evaluation

Safety analysis showed that all adverse events 
occurred as single incidents, with no patient 
experiencing more than one type of reaction. In 
the intervention group, constipation was report-
ed in three cases and dizziness in two cases, 
with no instances of nausea or vomiting, result-
ing in an overall adverse event rate of 16.67%. 
In contrast, the control group reported eight 
cases of constipation, three cases of dizziness, 
and three cases of nausea or vomiting, yielding 
an overall incidence of 50.00%. Statistical com-
parison showed a lower incidence of adverse 
events in the intervention group than in the con-
trol group (P<0.05; Table 16). However, 
because analgesic doses were adjusted accord-
ing to clinical response and cumulative analge-
sic exposure was not quantitatively analyzed, 
the safety findings should be interpreted 
cautiously.

4 DISCUSSION

Breast cancer continues to be a major threat to 
women’s health worldwide, and its burden is ris-
ing, especially in low- and middle-income coun-
tries [25]. Cancer pain, one of the most common 
complications in advanced disease, is primarily 
treated through the use of the WHO three-step 
analgesic ladder. However, not all patients 
embrace long-term opioid use because of consti-
pation, respiratory depression, and dependence. 
In TCM, the pathogenesis of tumors is often 
related to qi stagnation, phlegm accumulation 
and blood stasis obstructing the meridians, 
leading to clinical symptoms such as cancer 
pain [26]. As an important external therapy in 
TCM, acupuncture has multidimensional and 
multitarget regulation functions and is widely 
used for analgesia because of its simplicity, safe-
ty and low cost.

According to previous fundamental studies, 
electroacupuncture or wrist-ankle acupuncture 
has been reported to modulate the descending 
pain regulatory system, including increased 
release of endogenous opioid peptides such as 
β-endorphin and enkephalin, regulation of sero-

Table 10. Comparison of 24-hour breakthrough pain episodes before and after 
treatment between the two groups [M (P25, P75)]
Group Pretreatment Posttreatment Z P
Treatment group 4 (2, 5) 1 (0, 2) -4.434 <0.001
Control group 4 (3, 5) 2 (1, 3) -4.350 <0.001
T/Z -0.556 -2.078
P 0.578 0.038
Note: Data are presented as median (P25, P75). Within-group comparisons were per-
formed using Wilcoxon signed-rank test; between-group comparisons were performed 
using Mann–Whitney U test, as appropriate. A two-sided P<0.05 was considered statis-
tically significant. BTcP, breakthrough cancer pain.

Table 11. Comparison of pain-relief duration before and after treatment between 
the two groups

Group Pretreatment Posttreatment Z P
Treatment group 4.13±1.48 7 (6, 8) -4.993# <0.001
Control group 4.25±1.43 5 (4.25, 6) -4.564# <0.001
T/Z -0.305* -2.685#

P 0.762 0.007
Note: Data are presented as mean ± SD or median (P25, P75), as appropriate. # indi-
cates Wilcoxon signed-rank test or Mann–Whitney U test, as appropriate; * indicates 
Student’s t test. A two-sided P<0.05 was considered statistically significant.

Table 12. Comparison of PSQI scores before and after treatment between the two 
groups
Group Pretreatment Posttreatment T/Z P
Treatment group 13.40±1.94 9 (7, 10) -4.863# <0.001
Control group 13.18±2.16 10 (9, 12) -4.912# <0.001
T/Z 0.411* -3.520#

P 0.683 <0.001
Note: Data are presented as mean ± SD or median (P25, P75), as appropriate. # indi-
cates Wilcoxon signed-rank test or Mann–Whitney U test, as appropriate; * indicates 
Student’s t test. A two-sided P<0.05 was considered statistically significant. PSQI, 
Pittsburgh Sleep Quality Index.

Table 13. Comparison of SDS scores before and after treatment between the two 
groups

Group Pretreatment Posttreatment Z P
Treatment group 59.03±5.65 45 (41, 50) -4.791# <0.001
Control group 58.46±6.77 49.5 (43, 57.5) -4.641# <0.001
T/Z 0.348* -2.024#

P 0.729 0.043
Note: Data are presented as mean ± SD or median (P25, P75), as appropriate. # indi-
cates rank-sum test; * indicates Student’s t test. A two-sided P<0.05 was considered 
statistically significant. SDS, Self-Rating Depression Scale.

were associated with a higher overall response rate and a lower 
incidence of adverse events, suggesting a multidimensional 
supportive role of acupuncture. However, because cumulative 
analgesic exposure was not quantitatively analyzed, safety out-
comes should be interpreted with caution. Overall, the avail-
able evidence suggests that acupuncture may be a potentially 
useful adjunct in the management of cancer-related symptoms.

tonergic activity, and activation of μ-opioid receptor-mediated 
pathways [27, 28]. These mechanisms are considered to con-
tribute to the analgesic effects observed in animal models of 
bone cancer pain [27]. Modern neurobiological studies have 
indicated that acupuncture analgesia may involve multiple cen-
tral and peripheral mechanisms, including the modulation of 
pain perception and endogenous opioid-mediated analgesic 
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pathways [29]. Based on these mechanistic insights, this study 
evaluated the clinical outcomes and safety of acupuncture com-
bined with three-step analgesic therapy in patients with breast 
cancer-related pain using NRS scores, frequency of break-
through pain, duration of pain relief, KPS, PSQI, and SDS 
assessments.

Through KDD analysis, we identified an acupoint profile 
potentially relevant to the management of breast cancer-related 
pain. High-frequency acupoints included LI4, ST36, Ashi 
points, PC6, and LR3 distributed primarily on the upper and 
lower limbs which reflects a combination of distal points with 
local Ashi points. The dominant involved meridians are ST and 
Large Intestine meridian, both characterized by abundant qi 
and blood, together with Pericardium meridian closely related 
to the maintenance of emotional regulation. The most com-
monly used among special acupoints are the Five-Shu, Yuan-
Source and crossing points. Association rule mining identi-
fied recurrent acupoint associations, including combinations 
centered on LI4, LR3, PC6, ST36, and SP6. Cluster analysis 
grouped the high-frequency acupoints into several clinically 
interpretable categories. Together, these findings supported the 
formulation of a candidate acupuncture prescription aimed at 
harmonizing qi and blood and relieving pain.

Previous clinical studies of acupuncture for cancer-related 
pain have generally demonstrated that acupuncture interven-
tions can decrease the intensity of the pain experience, against 
a background of both anecdotal reports and trial results sug-
gesting additional quality-of-life–related benefits including 
sleep impact and emotional status, and overall the findings 
from this study align with this evidence trend [30, 31]. 
Nonetheless, the heterogeneity of outcomes across studies has 
often been high due to variation in intervention variables and 
yet clinical protocols are not tightly regulated for consistency 
and comparability [32]. Against this background, the novelty of 
the current study lies in proposing a method to derive a rela-
tively structured candidate acupoint prescription systematical-
ly from literature data within a KDD framework before pre-
liminary clinical evaluation, thereby establishing a “data-min-
ing–to–clinical-evaluation” research pathway. Methodologi- 
cally, this approach may help reduce heterogeneity in acupoint 

related zang-fu organs can affect breast diseases. LI4, via Yuan-
Source point of Large Intestine meridian, regulates qi and frees 
channels. Its pairing with LR3, known as the “Four Gates”, 
when combined, harmonizes qi and blood and directly address-
es the TCM principle of “no obstruction, no pain”. In this 
regard, ST36 (He-Sea point of ST meridian), combined with 
SP6, tonifies qi and blood, strengthens the Spleen/Liver/Kidney 
systems, thus acting on the principle that “when nourished 
there is no pain”. Ashi points, in accordance with the dictum 
“where there is pain, there is a point”, work directly where the 
problem lies by dispersing stagnation and quickly relieving 
symptoms. PC6 belongs to the Pericardium meridian and con-
nects with the Sanjiao, relieving chest oppression while also 
regulating qi and mitigating emotional distress. Given that the 
pericardial pathway is traditionally considered related to the 
breast region, PC6 may offer potential benefits for breast can-
cer-related pain and related psychological symptoms.

The present study sought to develop and evaluate a KDD-
based candidate acupoint prescription in a randomized con-
trolled trial. The combined treatment was associated with 
greater reductions in pain scores, fewer episodes of BTcP, and 
a longer duration of pain relief compared with standard anal-
gesic therapy alone. Improvements were also observed in func-
tional status, sleep quality, and depressive symptoms. In addi-
tion, a lower incidence of adverse events was observed in the 
combined-treatment group, and no acupuncture-related adverse 
events were recorded. However, because analgesic doses were 
adjusted according to clinical response and cumulative anal-
gesic exposure was not quantitatively analyzed, this safety 
finding should be interpreted cautiously. Overall, these findings 
suggest that acupuncture may serve as a potentially useful 
adjunctive therapy for alleviating breast cancer-related pain.

Although the present study yielded encouraging clinical out-
comes, several limitations should be acknowledged. These 
constraints are generally consistent with findings from previ-
ous systematic reviews, which have noted that clinical studies 
of acupuncture for cancer-related pain are often characterized 
by relatively small sample sizes and considerable methodologi-
cal heterogeneity [33]. This study had a small clinical sample 
size, with 60 patients enrolled and 58 completing the trial (30 

Table 14. Comparison of KPS scores before and after treatment between the two 
groups [M (P25, P75)]

Group Pretreatment Posttreatment Z P
Treatment group 70 (60, 70) 80 (70, 80) -4.767 <0.001
Control group 70 (60, 70) 70 (70, 80) -3.742 <0.001
Z -0.800 -3.154
P 0.936 0.002
Note: Data are presented as median (P25, P75). Between-group comparisons were per-
formed using rank-sum test. A two-sided P<0.05 was considered statistically signifi-
cant. For KPS, quartile values were presented using the nearest valid scale category 
because the scale is recorded in 10-point increments. KPS, Karnofsky Performance 
Status.

selection and improve the reproducibility and 
clinical applicability of acupuncture interven-
tions. Integratively, combining this evidence-
derived acupuncture prescription system with 
the WHO three-step analgesic ladder may yield 
an interesting structured and spatiotemporal 
guiding basis for application as well as a system-
atic approach complementary to the manage-
ment of breast cancer–related pain.

Anatomically and physiologically, the breast is 
associated with multiple meridians, especially 
ST and Liver meridians; therefore, treating any 
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and 28, respectively). In addition, two participants in the con-
trol group withdrew due to disease progression, and the analy-
sis was conducted on the per-protocol population, which may 
have introduced potential bias. One limitation is that the litera-
ture-mining dataset contained some studies related to cancer 
pain without specifying the cancer type. These prescriptions 
were retained only as a potentially informative reference, and 
the acupoint patterns identified cannot be construed to be evi-
dence for specific therapy for breast cancer. In addition, since 
the PSQI identifies sleep quality in the last month, the post-
treatment result collected following the three-week procedure 
partially overlapped with the baseline assessment period, 
potentially impacting the precision of all interpretation associ-
ated with sleep. Thus, this relatively small sample size may 
have compromised the statistical power and thus, to a certain 
extent, the external validity of some of the findings. Future 
studies should be multicenter randomized controlled trials with 
larger sample sizes and more rigorous methodological designs 
to improve the stability and generalizability of these findings.

The primary outcome measures (NRS, PSQI, and SDS) were 
mostly determined using subjective self-reported assessments. 
Though these instruments are widely validated, by nature the 
subjective aspect may introduce measurement bias. Moreover, 
the lack of concurrent objective biological measurements—
such as inflammatory cytokine profile monitoring, neuroim-
mune biomarkers, or pain-related molecular markers—compli-
cates mechanistic interpretation at a deeper level. The inclu-
sion of objective treatment evaluation tools and biomarker 
analyses, alongside patient-reported outcomes, would contrib-
ute to the scientific rigor and robustness of acupuncture analge-
sia research [34].

5 CONCLUSION

The results obtained in this trial show a beneficial adjuvant 
effect of acupuncture (performed according to the KDD-

derived candidate prescription—LI4, ST36, Ashi points, PC6, 
LR3 and SP6) when given in conjunction with standard analge-
sic treatment based on the WHO three-step analgesic ladder for 
patients suffering from breast cancer-related pain. However, 
there are some limitations that should be noted. It is plausible 
that the KDD process was impacted by limitations in the 
retrieval of literature and the coverage of databases specifically 
relevant to acupuncture and cancer pain research. Moreover, 
the clinical trial had a small number of subjects and a short 
intervention duration of only 3 weeks with no long-term fol-
low-up to assess the durability and sustainability of therapeu-
tic effects. Outcome measures were mostly subjective rating 
scales, and biological markers were absent. The exact mecha-
nisms involved in acupuncture analgesia are still only partially 
understood.

Larger multicenter studies with longer follow-up are warrant-
ed to assess the long-term therapeutic effects of acupuncture. 
Mechanistic investigations, such as animal models, behavioral 
assessments, molecular profiling and multi-omics approaches, 
may aid in delineating the neuroimmune regulatory pathways 
and important molecular targets contributing to acupuncture-
elicited analgesia. This work, in turn, may ultimately lay the 
groundwork to enable standardized and evidence-informed 
acupuncture interventions for women with breast cancer to be 
developed and rationally integrated into routine clinical pain 
management.
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Table 15. Comparison of overall treatment efficacy between the two groups after therapy [n (%)]

Group Number of 
cases

Complete 
remission

Partial  
remission Mild remission No remission Total  

effective rate Z P

Treatment group 30 4 (13.33) 20 (66.67) 2 (6.67) 4 (13.33) 86.67% -3.392 0.001
Control group 28 1 (3.57) 7 (25.0) 12 (42.86) 8 (28.57) 71.43%
Note: Data are presented as n (%). Between-group comparisons were performed using rank-sum test; Z denotes the test statistic. A two-sided 
P<0.05 was considered statistically significant. The four-level efficacy outcomes were treated as ordinal data and analyzed using the rank-sum 
test. Z, test statistic.

Table 16. Safety evaluation during treatment in the two groups
Group Number of cases Constipation Dizziness Nausea and vomiting No adverse reactions Overall incidence P
Treatment group 30 3 2 0 25 16.67% 0.036
Control group 28 8 3 3 14 50.00%
Note: Data are presented as number of cases (n) unless otherwise specified. Between-group comparisons were performed using Fisher’s exact 
test. A two-sided P<0.05 was considered statistically significant. Overall incidence was defined as the proportion of patients experiencing at least 
one adverse event.
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