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Abstract 

Background The previous effects of acupuncture-related interventions in improving chemotherapy-induced periph-
eral neuropathy (CIPN) symptoms and quality of life (QoL) remain unclear in terms of pairwise comparisons.

Aims This systematic review and network meta-analysis aimed to determine the hierarchical effects of acu-
puncture-related interventions on symptoms, pain, and QoL associated with CIPN in cancer patients undergoing 
chemotherapy.

Methods Nine electronic databases were searched, including PubMed, Embase, Cochrane Library, EBSCO, Medline 
Ovid, Airiti Library, China National Knowledge Infrastructure (CNKI), China Journal full-text database (CJFD), and Wan-
fang. Medical subject heading terms and text words were used to search for eligible randomized controlled trials 
published from database inception to May 2023.

Results A total of 33 studies involving 2,027 participants were included. Pairwise meta-analysis revealed that acu-
puncture-related interventions were superior to usual care, medication, or dietary supplements in improving CIPN 
symptoms, CIPN pain, and QoL. Furthermore, network meta-analysis indicated that acupuncture plus electrical stimu-
lation (acupuncture-E) had the greatest overall effect among the various interventions. The surface under the cumula-
tive ranking curve (SUCRA) revealed that acupuncture-E ranked the highest in improving CINP symptoms. Acupunc-
ture alone was most effective in reducing CIPN pain, and acupuncture plus moxibustion (acupuncture-M) ranked 
highest in enhancing QoL.

Conclusion This finding suggests that acupuncture-related interventions can provide patients with benefits 
in improving CIPN symptoms, pain, and QoL. In particular, acupuncture-E could be the most effective approach 
in which the provided evidence offers diverse options for cancer patients and healthcare professionals.

Implication for the profession and/or patient care These findings provide valuable insights into the potential ben-
efits of acupuncture-related interventions for managing symptoms, pain, and QoL associated with CIPN in patients 
undergoing chemotherapy. Among the various interventions studied, overall, acupuncture-E had the most significant 
impact and was effective for a minimum duration of 3 weeks. On the other hand, transcutaneous electrical acupoint/
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nerve stimulation (TEAS) was identified as a noninvasive and feasible alternative for patients who had concerns 
about needles or the risk of bleeding. It is recommended that TEAS interventions should be carried out for a longer 
period, preferably lasting 4 weeks, to achieve optimal outcomes.

Trial registration The study protocol was registered in the International Prospective Register of Systematic Reviews. 
Registration Number: CRD42022319871.

Keywords Acupuncture, Chemotherapy-induced peripheral neuropathy, Electrical stimulation, Moxibustion, Pain, 
Quality of life

Introduction
According to cancer treatment guidelines, radical sur-
gery is the main cancer treatment, while chemotherapy 
and concurrent chemoradiotherapy are used as adjuvant 
treatments [1]. Chemotherapy, which involves the use 
of cytotoxic chemicals to eliminate or shrink tumors, 
enhances survival rates [2]. However, chemotherapy-
induced peripheral neuropathy (CIPN) has a high global 
prevalence rate of 85% [3], and 63% in Taiwan [4]. After 
chemotherapy, patients may persistently suffer from 
CIPN for several months to years or even experience 
irreversible sequelae [5]. The clinical characteristics of 
CIPN include paresthesia (tingling, burning sensation), 
hyperalgesia (sensitivity to noxious stimulation), allo-
dynia (pain induced by normal innocuous stimulation), 
and decreased physical activity [5, 6]. This may cause 
patients to receive reduced doses with decreased treat-
ment efficacy or withdraw from chemotherapy. Notably, 
the severity of CIPN symptoms depends on drugs, doses, 
treatment period, and other comorbidities, such as dia-
betes, prior exposure to neurotoxic agents, and alcohol 
exposure [7]. While CIPN does not cause death directly, 
it causes important distress in the daily life of patients 
due to sensory and motor disorders and lowers their 
quality of life (QoL) [8, 9].

Cytostatic groups of antineoplastic agents, especially 
those containing platinum, taxanes, and vinca alkaloids, 
induce CIPN through different mechanisms of neu-
rotoxicity, but these remain unclear [6, 10]. Platinum 
accumulates in the sensory nerve cell bodies and dam-
ages the DNA of the dorsal root ganglia, whereas taxane 
and vincristine inhibit the production of tubulin pro-
teins and damage myelin surrounding neuronal axons, 
leading to the disruption of axonal transport [11]. CIPN 
occurs when neurotoxic antineoplastic drugs accumu-
late and lead to conduction dysfunction in the periph-
eral nervous system. CIPN symptoms have a common 
stocking-and-glove distribution, characterized by par-
anesthesia, dysesthesia, numbness, and tingling of feet 
and hands, which are associated with neuropathic pain 
[6]. At the onset of CIPN symptoms, chemotherapy is 
frequently decreased or stopped, with a possible delete-
rious impact on the oncological prognosis. Currently, 

there is no recommended agent for preventing CIPN, 
according to the American Society of Clinical Oncology 
[6]. As for treating CIPN, available data only point to 
duloxetine with moderate recommendation, but there 
is a lack of convincing evidence [12].

Systematic review studies have shown show that can-
cer patients seek additional help for CIPN, with 25–80% 
of them using non-pharmacological therapy [13, 14]. 
Several systematic reviews have defined the benefits 
of reducing CIPN provided by acupuncture, massage, 
exercise, and dietary supplements [5]. Acupuncture-
related interventions, which have drawn researchers’ 
attention in recent years, are widely accepted for their 
ancestral medical culture in the Chinese population 
and for their safety [15]. Acupuncture is an ancient 
practice that originated within traditional Chinese 
medicine, in which needles are inserted into the skin 
at acupoints throughout the body [16]. According to 
the principles of traditional Chinese medicine, stimu-
lating acupoints leads to increased blood flow in the 
capillaries around the needle insertion sites, releases 
local opioid peptides, alters sympathetic tone, reduces 
inflammation, and stimulates specific areas of the brain 
[17]. Several systematic review studies have concluded 
that CIPN symptoms and pain can be improved by 
acupuncture [18, 19] and acupuncture combined with 
electrical stimulation [20, 21]. However, other stud-
ies did not support the improvement of symptoms by 
acupuncture [22, 23]. In addition to symptom man-
agement, the importance of evidence-based practice is 
emphasized for improving QoL in patients with can-
cer. However, several studies have reported that acu-
puncture affects QoL [18, 21], while others found no 
effect [19]. The above studies indicate that the effects 
of acupuncture-related interventions in improving neu-
ropathy-related symptoms and QoL remain unclear in 
terms of pairwise comparisons. Therefore, this study 
systematically reviewed published studies and applied 
pairwise and network meta-analyses to determine not 
only the effects but also the hierarchy of acupuncture-
related interventions on symptoms, pain, and QoL 
associated with CIPN in cancer patients undergoing 
chemotherapy.
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Methods
Data sources and searches
A systematic review and network meta-analysis (NMA) 
of randomized controlled trials (RCTs) were conducted. 
This study’s report followed the Preferred Report-
ing Items for Systematic Reviews and Meta-Analyses 
(PRISMA). The study protocol was registered in the 
International Prospective Register of Systematic Reviews 
(CRD42022319871). Nine electronic databases were 
searched, including PubMed, Embase, Cochrane Library, 
EBSCO, Medline Ovid, Airiti Library, China National 
Knowledge Infrastructure (CNKI), China Journal full-
text database (CJFD), and Wanfang. Medical subject 
heading (MeSH) terms and text words were used in the 
search strategy for searching eligible RCTs published 
from database inception to May 2023. Duplicate stud-
ies were removed. When similar studies by the same 
authors were found, the latest publication or that with 
high-quality evidence was chosen. Titles and abstracts 
were screened based on the selection criteria. Subse-
quently, the full texts of the studies were further reviewed 
for inclusion in the systematic review, and only complete 
data were included in the meta-analysis. A form col-
lecting information on participants, intervention, com-
parison, and outcome (PICO) was used to compose key 
research questions. Cancer patients (P) were treated with 
acupuncture-related interventions (I) compared with 
usual care, medication, or dietary supplements (C) to 
determine the effects of acupuncture-related interven-
tions on CIPN symptoms, CIPN pain, and QoL (O).

Inclusion and/or exclusion criteria
Participant types
All RCTs used acupuncture techniques to manage CIPN 
problems, with no limitation on cancer types, sex, or 
race of adult patients diagnosed with CIPN. Individuals 
with peripheral neuropathic symptoms due to other fac-
tors such as diabetes mellitus, genetic disease, spinal cord 
injury, tumor compression, nutritional disorders, and 
alcoholism were excluded.

Intervention types
In general, acupuncture-related interventions involve 
various techniques for stimulating acupoints [24]. This 
study categorized acupuncture-related interventions into 
acupuncture alone, acupuncture plus electrical stimula-
tion (Acupuncture-E), acupuncture plus moxibustion 
(Acupuncture-M), and transcutaneous electrical acu-
point/nerve stimulation (TEAS).

Comparison types The comparators used were usual 
care, medication, and dietary supplements. Usual care was 
defined as the chemotherapy protocol. The medication 

referred to medical drugs prescribed for CIPN. Dietary 
supplements were products with vitamin B taken orally.

Data extraction
The five research team members jointly obtained infor-
mation from the included studies. Doubts and discrep-
ancies were resolved through discussions. The accuracy 
of all the included studies was evaluated by the research 
team.

Assessment of methodological quality of included studies
Each RCT was independently assessed by the same 
research team. The Cochrane Collaboration’s Assessing 
Risk of Bias 2.0 tool was used, consisting of six domains: 
bias risk arising from the randomization process; bias 
risk due to deviations from the intended interventions; 
risk of missing outcome data; bias risk in measuring the 
outcomes; bias risk in selecting the reported results; and 
overall risk of bias [25]. Disagreements were resolved 
through discussion.

Data analysis
Statistical analyses were performed using the Cochrane 
Review Manager 5.4, CINeMA web application, and 
STATA version 15 statistical software. Pairwise and 
network meta-analyses using a random-effects model 
to pool each treatment was performed to compare the 
effects of the acupuncture-related interventions and the 
corresponding control group on the incidence rate of 
CIPN (risk ratio [RR]), the severity of CIPN pain (mean 
difference [MD]), and the level of QoL (standardized 
mean difference [SMD]). CINeMA was also used to per-
form an NMA through direct and indirect comparisons 
of the intervention effects. Finally, the surface under the 
cumulative ranking curve (SUCRA) was generated to 
determine the intervention hierarchy indicating the per-
centage of cumulative probability for each intervention to 
rank best [26].

Additionally, publication bias was qualitatively exam-
ined using Egger’s test. Certainty of evidence was 
evaluated using CINeMA grading the six domains: 
within-study bias, referring to the impact of risk of bias in 
the included studies; reporting bias, referring to publica-
tion and other reporting bias; indirectness; imprecision; 
heterogeneity; and incoherence. Results across domains 
were summarized together with the certainty of evidence 
according to four levels: very low, low, moderate, and 
high confidence. To assess the differences between direct 
and indirect comparisons and investigate the presence 
of a loop among the interventions, the consistency test 
using the χ2 test for node-splitting analysis was used. A 
p < 0.05 was considered statistically significant, and the 
95% confidence interval (CI) was used.
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Results
Figure  1 shows the PRISMA flow diagram of the study 
selection process. There 2935 studies were identified 
using the electronic databases and 9 studies of grey lit-
erature obtained from other searching. Eventually, 33 
and 31 studies were included in the meta-synthesis and 
meta-analysis, respectively. The characteristics of the 
included studies on acupuncture-related interventions 
were reported, involving 2027 patients suffering with 
CIPN (Table 1) [27–59]. The average dropout rate of par-
ticipants was 4.1%, with 4 RCTs reporting a rate between 
13.7% [27, 28] and 17.5% [40, 54]. The age of participants 
averaged 57.99  years and was similar in the experimen-
tal and control groups. The targeted cancer types were 
colorectal cancer in 23 RCTs, breast cancer in 14 RCTs, 
lung cancer in 11 RCTs, gastric cancer in 14 RCTs, other 
cancers in 15 RCTs, and non-reported cancer type in 
6 RCTs. Six RCTs studied cancer in stages II and III, 5 
RCTs studied cancer in stages IV, 3 RCTs studied cancer 
in stage I, and 26 RCTs were not reported. The duration 
of interventions ranged between 2 and 16  weeks, with 
the majority being 3 weeks (10 RCTs), followed by 2 and 
8 weeks (6 RCTs for each duration).

Figure  2 illustrates the overall risk of bias assessment 
results, indicating that 35% of RCTs were classified as 

having a low risk of bias, while 45% were classified as 
having a high risk of bias. The primary concern was 
related to blinding. Consequently, a subgroup analy-
sis was conducted to evaluate the clarity of the blinding 
process in these RCTs. Included studies were catego-
rized into a "yes-blind" group if the blinding process was 
explicitly described and an "unclear-blind" group if it was 
not. Figures 3, 4, and 5 illustrate the impact of acupunc-
ture-related treatments on CIPN symptoms, pain, and 
QoL, respectively. The subgroup analysis revealed sig-
nificant effects on CIPN symptoms (p < 0.001) and pain 
(p < 0.001). However, the effect on CIPN QoL was sig-
nificant only in the unclear-blind group (p < 0.001), and 
not in the yes-blind group (p = 0.35). Additionally, there 
were no significant differences between the two groups 
on CIPN symptoms (p = 0.77), pain (p = 0.62), and QoL 
(p = 0.91).

The degree of confidence in the evidence was 
obtained using the CINeMA (Appendices 1–3). All 
included studies were considered with no concerns 
about reporting bias and incoherence and some con-
cerns about indirectness. The majority of compari-
sons were graded as moderate to low in CIPN pain 
and QoL but very low in CIPN symptoms. Addition-
ally, the results from the loop inconsistency models for 

Fig. 1 PRISMA flow diagram for systematic review of acupuncture-related treatments. Note, CNKI: China National Knowledge Infrastructure; CJFD: 
China Journal full-text database
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transitivity were obtained using the STATA (Appendi-
ces 4–6). These findings suggested that, overall, there 
was no substantial inconsistency in the comparisons 
made within the loop inconsistency models for CIPN 
symptoms, pain, and QoL. However, out of 13 loops, 
three exhibited significant inconsistency in CIPN QoL, 
specifically in comparing TENS and usual care, TENS 
and supplement, and acupuncture-M and supplement.

Effects of acupuncture‑related interventions
Pairwise meta-analysis showed acupuncture-related 
interventions reduced the incidence of CIPN symp-
toms, with a significant difference compared to the 
control group (OR = 4.32, 95% CI = 3.09 to 6.02). Pub-
lication bias was not observed in the pooled studies 
(Egger’s test, p = 0.32). A network plot of the included 
comparisons is shown in Fig. 6. Table 2 shows the league 

Fig. 2 The results of the assessment of risk of bias

Fig. 3 The effect of acupuncture-related interventions on CIPN symptoms improved by blinding classification
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table that acupuncture-E (OR = 16.56, 95% CI = 4.90 to 
55.99; OR = 9.89, 95% CI = 4.18 to 23.40; OR = 15.99, 
95% CI = 4.43 to 57.67) and acupuncture-M (OR = 5.16, 
95% CI = 1.17 to 22.87; OR = 3.08, 95% CI = 1.11 to 8.57; 
OR = 4.98, 95% CI = 1.03 to 24.10) were significantly 
more effective than usual care, medication, and dietary 
supplements, respectively. Acupuncture (OR = 3.70; 95% 
CI, 1.50 to 9.12; OR = 3.57, 95% CI = 1.45 to 8.80) were 
significantly more effective than usual care, and dietary 
supplements, respectively. Additionally, TEAS was signif-
icantly more effective than usual care (OR = 5.77; 95% CI, 
1.84 to 18.13). As determined by SUCRA and shown in 
Fig. 7, acupuncture-E (87.8%) had the highest possibility 
of being the best intervention on CIPN symptoms.

A pairwise meta-analysis of acupuncture-related 
interventions for alleviating CIPN pain showed a sig-
nificant difference compared to the control group 
(MD = -1.05, 95% CI = -1.44 to -0.67). Publication 
bias was not observed in the pooled studies (Egg-
er’s test, p = 0.45). As shown in Table  2, acupuncture 
(MD = -1.18, 95% CI = -2.23 to -0.12; MD = -1.28, 95% 
CI = -2.34 to -0.21) and acupuncture-E (MD = -1.12, 
95% CI = -2.36 to -0.12; MD = -1.22, 95% CI = -2.42 to 
-0.01) were significantly more effective than usual care 
and dietary supplements, respectively. Acupuncture 
(MD = -1.18, 95% CI = -2.29 to -0.07) was significantly 

more effective than medication. SUCRA ranking 
revealed acupuncture (47.8%) had the highest likeli-
hood of ranking highest (Fig. 7).

A pairwise meta-analysis of acupuncture-related inter-
ventions for improving QoL showed a significant differ-
ence (SMD = 0.51, 95% CI = 0.18 to 0.83). Publication bias 
was not observed in the pooled studies (Egger’s test, p = 0. 
44). As shown in Table  2, acupuncture-E (SMD = 1.18, 
95% CI = 0.27 to 2.09) was significantly more effec-
tive than usual care, acupuncture-E (SMD = 1.65, 95% 
CI = 0.52 to 2.77), acupuncture-M (SMD = 1.49, 95% 
CI = 0.43 to 2.55) and acupuncture (SMD = 1.12, 95% 
CI = 0.08 to 2.16) were significantly more effective than 
medication. SUCRA ranking revealed acupuncture-M 
(43.2%) had the highest likelihood of ranking highest 
(Fig. 7).

Safety of acupuncture‑related interventions
Of the 33 RCTs, 14 reported information about adverse 
events. Minor dizziness, slight ecchymosis, nominal 
bleeding, swelling, and bruising at acupuncture sites have 
been reported [27–29, 40, 45]. As local hematomas devel-
oped, cold compresses were provided and the patient 
recovered within a few days. Seven RCTs reported no 
adverse events.

Fig. 4 The effect of acupuncture-related interventions on CIPN pain reduced by blinding classification
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Discussion
The evidence from this study supports the benefits of 
improving symptoms, pain, and QoL associated with 
CIPN by using acupuncture-related interventions. These 
interventions involved a variety of techniques includ-
ing the use of needles, electrical stimulation, and moxi-
bustion. Overall, acupuncture-E was the most effective 
among these interventions. Acupuncture alone could 
be the most effective intervention in decreasing CIPN 
pain; whereas acupuncture-M might be most effective 
for improving QoL. TEAS emerged as the second most 
effective intervention for alleviating CIPN symptoms, fol-
lowing acupuncture-E, which ranked first.

In CIPN patients, the immunological processes and 
production of neuroinflammation are impaired, leading 
to conduction dysfunctions in their peripheral nervous 
system [10]. CIPN refers to symptoms involving paran-
esthesia, dysesthesia, numbness, tingling, and neuro-
pathic pain [6, 11]. Through the stimulation of specific 
acupoints, acupuncture leads to the activation of sensory 
nerve endings and specific nerve fibers with transmis-
sion to the brain through nervous pathways. This process 
results in anti-neuroinflammatory effects on modulation 
[60, 61] and nerve conduction [62], and stabilizes the 

concentration of ions inside and outside cells to avoid 
protein denaturation [63], which prevents and treats 
neurotoxicity. Pain-related problems are also improved 
by the release of endorphin, which is secreted from the 
pituitary gland, into the cerebral spinal fluid and blood 
to achieve an analgesic effect [64]. Acupuncture-induced 
analgesia may be mediated by the peripheral afferent Aβ, 
Aδ, and C nerve fibers. The gate control theory of pain 
confirms that after stimulation, the large myelinated Aβ 
fibers are excited by γ-aminobutyric acid interneurons in 
the spinal cord [65]. Stimuli through acupuncture at spe-
cific acupuncture points blocks the pain conduction of 
the Aδ and C fibers [65].

Similarly to acupuncture, an electric stimulus delivered 
to acupuncture points activates nerve fibers and pro-
duces analgesic effects [66]. A systematic review pointed 
out that acupuncture-E effectively decreased CIPN pain 
compared to Vitamin B [21]. One key advantage of elec-
trical stimulation is the enhancement of analgesic action 
through a consistent and adjustable electric current and 
power [64]. Acupuncture-E effectively reduced CIPN 
symptoms in a study in which they improved motor and 
sensory disorders, especially by contributing to increased 
sensory nerve conduction velocity [20, 21]. As the nerve 

Fig. 5 The effect of acupuncture-related interventions on CIPN QoL improved by blinding classification
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Fig. 6 Network plot for the outcomes of chemotherapy-induced peripheral neuropathy (CIPN) symptoms, pain, and quality of life. Note, the size 
of the nodes corresponds to the number of participants assigned to each treatment; treatments with direct comparisons are linked with a line; its 
thickness corresponds to the number of trials evaluating the comparison

Table 2 League tables for outcomes of acupuncture-related interventions

Abbreviations: CIPN: Chemotherapy-induced peripheral neuropathy, acupuncture-E: acupuncture plus electrical stimulation, acupuncture-M: acupuncture plus 
moxibustion, TEAS: transcutaneous electrical nerve/acupoint stimulation

A: CIPN Symptoms (odd ratio)

Acupuncture 0.22 (0.09, 0.57) 0.72 (0.19, 2.67) 2.21 (0.96, 5.10) 3.57 (1.45, 8.80) 0.64 (0.19, 2.21) 3.70 (1.50, 9.12)

Acupuncture‑E 3.21 (0.84, 12.22) 9.89 (4.18, 23.40) 15.99 (4.43, 57.67) 2.89 (0.64, 12.96) 16.56 (4.90, 55.99)

Acupuncture‑M 3.08 (1.11, 8.57) 4.98 (1.03, 24.10) 0.89 (0.16, 5.13) 5.16 (1.17, 22.87)

Medication 1.62 (0.49, 5.36) 0.29 (0.07, 1.20) 1.68 (0.57, 4.92)

Supplement 0.18 (0.05, 0.60) 1.04 (0.33, 3.28)

TEAS 5.77 (1.84, 18.13)

Usual care
B: CIPN pain (mean difference)

Acupuncture -0.06 (-1.24, 1.12) --- -1.18 (-2.29, -0.07) -1.28 (-2.34, -0.21) -0.17 (-1.72, 1.38) -1.18 (-2.23, -0.12)

-0.53 (-1.59, 0.54) Acupuncture‑E --- -1.12 (-2.30, 0.05) -1.22 (-2.42, -0.01) -0.11 (-1.90, 1.68) -1.12 (-2.36, -0.12)

-0.37 (-1.78, 1.03) 0.16 (-1.28, 1.59) Acupuncture‑M --- --- --- ---

1.12 ( 0.08, 2.16) 1.65 ( 0.52, 2.77) 1.49 ( 0.43, 2.55) Medication -0.10 (-1.47, 1.28) 1.01 (-0.82, 2.85) 0.00 (-1.38, 1.39)

0.53 (-0.68, 1.73) 1.05 (-0.05, 2.16) 0.90 (-0.72, 2.51) -0.59 (-1.95, 0.76) Supplements 1.11 (-0.41, 2.62) 0.10 (-1.21, 1.41)

0.10 (-1.52, 1.73) 0.63 (-0.91, 2.17) 0.48 (-1.42, 2.37) -1.02 (-2.71, 0.68) -0.42 (-1.84, 1.00) TEAS -1.01 (-2.80, 0.78)

0.65 (-0.42, 1.72) 1.18 (0.27, 2.09) 1.023 (-0.34, 2.39) -0.467 (-1.58, 0.64) 0.126 (-1.01, 1.26) 0.548 (-0.86, 1.96) Usual care
C: CIPN quality of life (standardized mean difference)
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conduction velocity in the limbs increased, their func-
tional status improved. This study also supports that 
the overall effect acupuncture-E and TEAS for manag-
ing CIPN symptoms and pain is superior to that of usual 
care, medication and vitamin B supplements.

In the included studies, there were reports of not 
major adverse events associated with acupuncture, such 
as slight ecchymosis, nominal bleeding, swelling, and 
bruising at the site of acupuncture. However, it is impor-
tant to note that these adverse events did not occur when 
using TEAS, a non-invasive technique. For patients with 
cancer who have platelet dysfunction, TEAS can be con-
sidered as an alternative to acupuncture for improving 
symptoms and pain related to CIPN. This substitution 
is beneficial because it helps to avoid the risk of bleed-
ing tendencies associated with acupuncture. Although 
TEAS may require a longer course of intervention to 
effectively reduce CIPN symptoms, particularly in 
cases of neuropathic, intermittent, and continuous pain 
[67], it offers several mechanisms that contribute to its 
effect. TEAS may improve CIPN symptoms is by reduc-
ing excitability and enhancing inhibition of the central 
nervous system. CIPN symptoms are partially attributed 
to increased excitability and decreased inhibition, and 
TEAS has been shown to address these factors [11]. Fur-
thermore, evidence suggests that TEAS activates opioid 
receptors, which play a role in pain inhibition [68, 69]. 
Electrical stimulation through TEAS also triggers the 
release of neuroactive substances and inhibits glial cell 
activation in the peripheral nervous system, contributing 

to its analgesic effects [61]. The analgesic effects of TEAS 
have been observed in patients with diabetic peripheral 
neuropathy [70]. Additionally, a systematic review con-
firmed that TEAS has a positive effect on motor nerve 
conduction velocity and improves diabetic peripheral 
neuropathy [71].

Acupuncture-related interventions, particularly acu-
puncture-M, demonstrated the potential to improve QoL 
in this study. Moxibustion, which involves applying a heat 
source to acupoints, may provide local somatothermal 
stimulation and affect oxidative stress in the viscera [72]. 
However, inconsistencies were observed between direct 
and indirect comparisons of the intervention effects on 
QoL, leading to variations in the results of this study. 
Although these inconsistencies did not alter the overall 
findings, they did lower the evidence level. The absence 
of direct comparisons between acupuncture-M and sup-
plements may contribute to discrepancies arising from 
the transitivity of indirect comparisons [73]. Addition-
ally, the reliance on subjective measurements through 
questionnaires and the small number of studies included 
in the loop [74], and the use of various control groups 
[73] may also lead to inconsistencies between direct 
and indirect. Measuring QoL is inherently complex and 
requires careful consideration. A significant challenge 
in network meta-analysis is managing the inconsistency 
between direct and indirect evidence for acupuncture-M 
comparisons.

Additionally, the impact of acupuncture-related inter-
ventions on CIPN symptoms and pain in this study was 

Fig. 7 Surface under the cumulative ranking curves for chemotherapy-induced peripheral neuropathy (CIPN) symptoms, CIPN pain, and quality 
of life
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not influenced by the presence or absence of blinding 
procedures. However, in the yes-blind group, non-sig-
nificant effects on CIPN QoL, which may be attributed 
to the small sample size. Blinding patients and research-
ers to interventions is challenging due to the nature of 
acupuncture-related interventions. A previous study 
indicated that there was no significant difference in inter-
vention effects between trials with and without blinded 
participants, healthcare providers, or outcome asses-
sors [75]. Conversely, another study found that interven-
tion effects were overestimated in unblinded trials [76]. 
Adhering to evidence-based standards is crucial to mini-
mizing the risk of bias and improving the quality of evi-
dence in future RCTs.

This study has several limitations. First, blinding of 
participants and researchers in the included studies 
was either not reported or not performed, which some-
how led to within-study bias. Due to the nature of acu-
puncture, the stimulation of acupoints with needles or 
electricity is always perceived by patients and known to 
practitioners. This study suggests employing blinding 
procedures whenever possible. If the outcome evaluators 
were blinded, measurement bias would be minimized. 
Similarly, if the statistical analysts were blinded, detection 
bias would be minimized. Second, direct and indirect 
comparisons of data from multiple studies may result in 
some inconsistencies, limiting the robustness and preci-
sion of the results. While this issue did not affect the net-
work meta-analysis results, it did decrease the evidence 
level. It is also important to note the insufficient number 
of studies, which could impact the transitivity of indirect 
comparisons. Last, only published Chinese and English 
studies were included, which may have led to language 
bias.

Conclusions
In clinical practice, although interruption or reduc-
tion in the dose of chemotherapy is the recommended 
treatment for CIPN, such approach hampers the effect 
of chemotherapeutic agents on tumor growth control. 
However, these patients suffering from CIPN represents 
a significant burden on physical health and daily life. 
This systematic review and network meta-analysis pro-
vides clinical professionals and patients with scientific 
evidence and a range of options based on the hierarchi-
cal effects of acupuncture-related interventions. This 
study confirmed the benefits of acupuncture-related 
interventions, especially acupuncture-E, in improv-
ing symptoms, pain and QoL associated with CIPN 
for patients undergoing chemotherapy. Acupuncture-E 
had the most significant impact and was effective for a 
minimum duration of 3 weeks. Additionally, TEAS was 

identified as a noninvasive and feasible alternative for 
patients who had concerns about needles or the risk 
of bleeding. However, it is recommended that TEAS 
should be carried out for a longer period, preferably 
lasting 4 weeks, in order to achieve optimal outcomes. 
Acupuncture-M was the most effective approach in 
improving QoL. Few included studies reported adverse 
events but the relative safety of acupuncture-related 
interventions requires further study. Overall, acupunc-
ture-related interventions had few complications and 
demonstrated high safety and accessibility, improv-
ing CIPN symptoms, pain and QoL in patients. Large-
sample, randomized controlled trials are warranted to 
investigate CIPN caused by different chemotherapeu-
tics, cancer types and staging to clarify the advantages 
of acupuncture-related interventions.
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