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Abstract: Objective: To systematically evaluate the effects of acupuncture and moxibustion on pain relief, inflamma-
tory biomarkers, and reproductive outcomes in patients with chronic pelvic inflammatory disease (CPID). Method: 
A systematic search was conducted in PubMed, Embase, Cochrane Library, CNKI, and Wanfang for studies pub-
lished between January 2010 and December 2023. Randomized controlled trials (RCTs) comparing acupuncture 
with sham/conventional control interventions in CPID patients were included. The primary outcomes included pain 
intensity (visual analog scale, VAS), inflammatory biomarkers (C-reactive protein [CRP], interleukin-6 [IL-6], tumor ne-
crosis factor alpha [TNF-α]), and CPID specific indicators (fallopian tube patency and pelvic mass regression). Data 
were analyzed using a random-effects model (RevMan 5.3/Stata 16). Result: Thirteen RCTs involving 658 patients 
were included. Acupuncture significantly reduced pain intensity (standardized mean deviation [SMD]=-1.42, 95% 
confidence interval [CI]: -1.66 to -1.18), CRP (SMD=-3.89), IL-6 (SMD=-5.00), TNF-α (SMD=0.60) (all P<0.001). CPID-
specific outcomes were improved, with higher rates of fallopian tube patency (hazard ratio [RR] =1.35) and pelvic 
mass regression (RR=1.44; both P<0.01). Moreover, acupuncture improved quality of life (SMD=0.55, P<0.0001), 
increased pregnancy rate (RR=1.32), and reduced recurrence rates (RR=0.68; both P<0.05). Electroacupuncture 
combined with herbal medicine (≥8 weeks) showed the most pronounced therapeutic benefits. Conclusion: 
Electroacupuncture combined with herbal medicine significantly alleviates pelvic pain, reduces systemic inflamma-
tion, and enhances reproductive outcomes in patients with CPID.

Keywords: Acupuncture and moxibustion, chronic pelvic inflammatory disease, smooth fallopian tubes, pelvic 
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Introduction

Chronic pelvic inflammatory disease (CPID) is a 
persistent inflammation of the female upper 
genital tract, usually resulting from untreated 
or repeated pelvic infections [1-3]. CPID com-
monly manifests as chronic pelvic pain, dys-
menorrhea, and dyspareunia, which significant-
ly impair quality of life and reproductive health. 
About 30% of patients may develop long-term 
complications such as infertility or ectopic 
pregnancy [4, 5]. Standard treatment uses anti-
biotics and anti-inflammatory drugs. However, 
symptoms often persist, and side effects may 
occur, highlighting the need for complementary 
therapeutic approaches [6-8].

Acupuncture and moxibustion, as traditional 
Chinese medicine (TCM) approaches, have 

been increasingly adopted for treating chronic 
inflammation and pain [9]. Emerging evidence 
shows that acupuncture and moxibustion can 
modulate neuroimmune pathways, reduce pro-
inflammatory cytokines, and activates opioid 
receptors to alleviate pain [10-12]. Recent clini-
cal trials have reported promising outcomes of 
acupuncture and moxibustion in CPID, indicat-
ing reductions in pain scores and inflamma- 
tory markers [13]. However, the variations of 
research projects, acupuncture and moxibus-
tion schemes, and results measurement have 
led to inconsistent conclusions. Therefore, a 
systematic meta-analysis of current evidence is 
of paramount importance, with particular atten-
tion to CPID-specific outcomes such as fallopi-
an tube patency, pelvic inflammatory exudate 
resolution, and composite symptom improve- 
ment. 

http://www.ajtr.org
https://doi.org/10.62347/GLPQ2895
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Methods

This study was conducted in accordance with 
the Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses (PRISMA) guide-
lines and was based on the population, inter-
vention, comparison, and outcome (PICO) 
framework: population (CPID patients), inter-
vention (acupuncture), comparison (sham acu-
puncture/conventional treatment), and out-
come (pain/inflammatory markers). The proto-
col was registered on the INPLASY platform 
with registration number of INPLASY20259- 
0098.

Literature search

A comprehensive literature search was per-
formed to identify randomized controlled trials 
(RCTs) evaluating the efficacy of acupuncture in 
CPID patients from five electronic databases 
(PubMed, Embase, Cochrane Library, China 
National Knowledge Infrastructure (CNKI), and 
Wanfang). Studies published between January 
2010 and December 2023 were retrieved. 
Additional searches were conducted in Web of 
Science, Scopus, CINAHL, and SinoMed to 
expand coverage. The search strategy com-
bined the MeSH and free-text terms related  
to “acupuncture and moxibustion”, “chronic 
pelvic inflammation”, “anti-inflammatory”, and 
“randomized controlled trials”, using Boolean 
operators to ensure comprehensive search: 
(“acupuncture and moxibustion” [MeSH Term] 
OR “acupuncture and moxibustion” [Title/Ab- 
stract] OR “electroacupuncture” [Title/Abst- 
ract]) and (“pelvic inflammation” [MeSH Term] 
OR “chronic pelvic inflammation” [Title/Ab- 
stract] OR “CPID” [Title/Abstract]). 

Inclusion and exclusion criteria

Inclusion criteria: (1) RCTs comparing acupunc-
ture with sham acupuncture, conventional 
treatment, or no treatment in patients with 
CPID. (2) Studies reporting outcomes related  
to pain relief (e.g., visual analog scale [VAS], 
pain intensity score) and/or anti-inflammatory 
effects (e.g., C-reactive protein [CRP], interleu-
kin-6 [IL-6]). (3) Studies published in English or 
Chinese. (4) Studies involving adult patients 
(≥18 years old). (5) Studies reporting at least 
one CPID-specific result: fallopian tube pa- 
tency assessed through hysterosalpingography 
(HSG), pelvic inflammatory mass determined 

using ultrasound, or changes in CPID compre-
hensive symptom score.

Exclusion criteria: (1) Non-RCTs (e.g., observa-
tional studies, case reports, reviews). (2) 
Studies involving patients with acute pelvic 
inflammation or other pelvic diseases, such as 
endometriosis and ovarian cysts. (3) Studies 
lacking a control group or comparable results. 
(4) Incomplete or insufficient data.

Data extraction

Two independent reviewers (R.W. and Z.Z.H.) 
extracted data from eligible studies using  
standardized Excel sheet. The extracted infor-
mation contained study details, patient demo-
graphics, treatment details, control group 
details, outcomes, and follow-up data. For 
CPID-specific outcomes, the number of patien- 
ts with restored fallopian tube patency, the 
presence or resolution of pelvic masses on 
imaging, and changes in symptom scores were 
recorded. Any discrepancies were resolved 
through discussion until a consensus was 
reached, ensuring the accuracy and reliability 
of the extracted data.

Quality assessment

The methodological quality of the included 
studies was evaluated using the Cochrane Risk 
of Bias Tool [14], which covers seven aspects: 
random sequence generation, allocation con-
cealment, blinding of participants and person-
nel, blinding of outcome assessment, incom-
plete outcome data, selective reporting, and 
other potential sources of bias. Each domain 
was rated as low risk, high risk, and unclear 
risk. Particular attention was paid to the ade-
quacy of randomization and allocation conceal-
ment to ensure methodological rigor.

Statistical analysis

Statistical analyses were performed using 
RevMan 5.3 and Stata 16. Effect sizes were 
expressed as standardized mean difference 
(SMD) or mean difference (MD), with corre-
sponding 95% confidence intervals (CIs). 
Heterogeneity among studies was assessed 
using the I2. I2 values of 0-49% indicated low 
heterogeneity, supporting the use of a fixed-
effects model, and I2 values above 50% indi-
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cated moderate-to-high heterogeneity, warrant-
ing a random-effects model. 

Subgroup analyses were conducted to explore 
potential sources of heterogeneity, including 
acupuncture type, treatment duration, and 
patient characteristics. Sensitivity analyses 
were performed by sequentially removing stud-
ies with high risk of bias or small sample sizes 
to evaluate the robustness of the results. In 
addition, meta regression was conducted to 
identify potential factors that may affect the 
outcomes, such as treatment duration and 
baseline disease severity. All statistical tests 
were two-sided tests with a significance level of 
P<0.05.

Result

Literature search

A preliminary search identified 593 potentially 
relevant studies. After a rigorous screening 

ed reproductive outcomes (pregnancy and 
recurrence rates). The follow-up period ranged 
from 4 to 12 weeks, with most studies having a 
span of ≥8 weeks.

Bias risk assessment

Assessment of bias indicated that most stu- 
dies exhibited low risk of bias in key domains, 
including randomization and blinding (Table 2). 
Overall, methodological quality of the included 
studies was acceptable, with the majority (80%) 
rated low or unclear risk of bias, supporting the 
reliability of the meta-analysis conclusions.

Pain relief

A pooled analysis of 13 studies showed that 
compared with the control intervention, acu-
puncture and moxibustion significantly reduced 
the pain intensity (SMD=-1.42, 95% CI: -1.66 to 
-1.18; P<0.0001), indicating statistically mean-
ingful improvement (Figure 2).

Figure 1. Flow chart elucidating the study selection. 

based on predefined inclusi- 
on and exclusion criteria, 13 
RCTs involving 658 patients 
were finally selected for this 
meta-analysis (Figure 1).

Characteristics of included 
studies 

Table 1 summarizes the char-
acteristics of the included 
studies. Interventions includ-
ed electroacupuncture (n=6), 
traditional acupuncture and 
moxibustion (n=4), auricular 
acupuncture (n=2), and com-
bined acupuncture-herbal th- 
erapy (n=1). Control groups 
included sham acupuncture/
moxibustion (n=8), conven-
tional pharmacological thera-
py (n=4), and TCM treatment 
(n=1).

All included RCTs reported 
pain outcomes (VAS), among 
which 9 studies reported 
inflammatory cytokines (CRP, 
IL-6, TNF-α, IL-1β, IL-10), 8 
studies assessed quality of 
life indicators (SF-36 or WH- 
OQOL), and 9 studies evaluat-
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Table 1. Characteristics of included studies

Authors (Year) Sample 
Size Intervention Type Control Group Primary  

Outcome Inflammatory markers Quality of 
life

CPID-specific 
outcomes 
reported

Reproductive 
outcome

Follow-Up 
Duration

Yang et al. [31] 88 Acupuncture + Traditional Chinese 
Medicine

Fuke Qianjin capsule Efficacy, VAS CRP, IL-6, TNF-α, IL-1β WHOQOL Yes Pregnancy rate 30%, 
recurrence rate 10%

12 weeks

Xia et al. [32] 86 Zhang’s abdominal three-needle 
and traditional acupuncture

Conventional Therapy Efficacy, VAS CRP, IL-6, TNF-α, IL-10 WHOQOL Yes Pregnancy rate 40%, 
recurrence rate 16%

12 weeks

Woźniak et al. [33] 39 Auricular Acupuncture Sham Acupuncture Efficacy IL-6, IL-1β, IL-10 WHOQOL No Pregnancy rate 33%, 
recurrence rate 12%

4 weeks

Ozel et al. [34] 33 Traditional Acupuncture Sham Acupuncture VAS CRP, TNF-α, IL-10 SF-36 No Pregnancy rate 36%, 
recurrence rate 15%

8 weeks

Liang et al. [35] 15 Electroacupuncture Conventional Therapy Efficacy IL-6, TNF-α, IL-1β, IL-10 NA Yes Pregnancy rate 28%, 
recurrence rate 7%

10 weeks

Honjo et al. [36] 10 Traditional Acupuncture Sham Acupuncture VAS TNF-α, CRP, IL-6, IL-1β, IL-10 SF-36 No Pregnancy rate 35%, 
recurrence rate 14%

12 weeks

Hu et al. [37] 80 Electroacupuncture Sham Acupuncture VAS, Pain Intensity CRP, TNF-α, IL-1β WHOQOL Yes Pregnancy rate 32%, 
recurrence rate 11%

8 weeks

Jin et al. [38] 60 Auricular Acupuncture Conventional Therapy VAS IL-6, IL-1β, IL-10 NA No NA 6 weeks

Ahn et al. [39] 14 Traditional Acupuncture Sham Acupuncture VAS CRP, IL-6, IL-10 SF-36 Yes Pregnancy rate 42%, 
recurrence rate 18%

10 weeks

Yang et al. [40] 80 Electroacupuncture Conventional Therapy VAS, Pain Intensity CRP, TNF-α, IL-1β WHOQOL Yes Pregnancy rate 34%, 
recurrence rate 13%

8 weeks

Yan et al. [41] 52 Electroacupuncture Sham Acupuncture Efficacy IL-6 SF-36 Yes Pregnancy rate 38%, 
recurrence rate 11%

12 weeks

Hanje et al. [42] 48 Electroacupuncture Sham Acupuncture Efficacy IL-6 WHOQOL No Pregnancy rate 35%, 
recurrence rate 14%

8 weeks

Xie et al. [43] 53 Electroacupuncture Sham Acupuncture Efficacy IL-6 SF-36 Yes Pregnancy rate 41%, 
recurrence rate 9%

Note: VAS: Visual Analog Scale (pain measurement); CRP: C-reactive protein (inflammatory marker); IL-6: Interleukin-6 (inflammatory marker); SF-36: 36-Item Short Form Survey (quality of life measure). Pregnancy and recurrence rates reflect 
percentages in the acupuncture intervention groups at each study’s endpoint. Control group rates and statistical comparisons are reported in the original studies.
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CPID-specific outcomes

Four studies evaluated fallopian tube patency 
using hysterosalpingography (HSG). The pool- 
ed analysis showed that compared with the 
control group, the acupuncture significantly 
improved tubal patency (RR=1.35, 95% CI: 
1.11-1.64; P=0.003; I2=0%), indicating that 

acupuncture may enhance the recovery of fal-
lopian tube patency in CPID patients (Figure 3).

Three studies reported regression of pelvic 
inflammatory mass confirmed by ultrasound. 
Compared with the control group, acupuncture 
and moxibustion significantly increased the 
remission rate (RR=1.44, 95% CI: 1.09-1.88; 

Table 2. Risk of bias assessment using cochrane tool

Study (First Author, 
Year)

Random 
Sequence 
Generation

Allocation 
Concealment

Blinding of 
Participants

Blinding of 
Outcome  

Assessment

Incomplete 
Outcome 

Data

Selective 
Reporting

Other 
Bias

Overall 
Risk

Yang et al., 2009 Low Low Low Low Low Low Low Low
Xia et al., 2016 Low Low Low Low Low Low Low Low
Woźniak et al., 2003 Low Low High Low High Low Low High
Ozel et al., 2011 Low Low Low Low Low Low Low Low
Liang et al., 2014 Low Low Low Low Low Low Low Low
Honjo et al., 2004 High High High Low High Low Low High
Hu et al., 2022 Low Low Low Low Low Low Low Low
Jin et al., 2008 Low Low Low Low Low Low Low Low
Ahn et al., 2009 Low Low Low Low Low Low Low Low
Yang et al., 2019 Low Low Low Low Low Low Low Low
Yan et al., 2009 Low Low Low Low Low Low Low Low
Hanje et al., 2004 Low Low Low Low Low Low Low Low
Xie et al., 2016 Low Low Low Low Low Low Low Low

Figure 2. Forest plot showing the pooled effects on pain relief.

Figure 3. Forest plot showing the pooled effects on fallopian tube patency.
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P=0.009; I2=0%), indicating its potential in pro-
moting absorption of inflammatory exudates 
and facilitating tissue repair (Figure 4).

Five studies measured composite CPID symp-
tom scores, including lower abdominal disten-
sion pain, lumbosacral pain, menstrual dis- 
comfort, and vaginal discharge. Acupuncture 
and moxibustion greatly lowered these scores 
(SMD=-1.28, 95% CI: -1.36 to -1.20; P<0.0001; 
I2=0%) (Figure 5).

Inflammatory markers

Meta-analysis revealed that, combined acu-
puncture/and moxibustion significantly re- 
duced the levels of CRP (SMD=-3.89, 95% CI: 
-4.49 to -3.46; P<0.00001; I2=0%), IL-6 (SMD= 

-5.00; 95% CI: -6.05 to -3.95; P<0.001; I2= 
18%), IL-1β (SMD=-0.47, 95% CI: -0.73 to  
-0.21; P=0.0005; I2=0%), and TNF-α (SMD= 
-0.60, 95% CI: -0.88 to -0.33; P<0.0001; I2= 
0%) (Figures 6-9). However, IL-10 levels tend- 
ed to increase in the treatment group com-
pared to the control group (SMD=0.41, 95% CI: 
-0.02 to 0.85; P=0.06; I2=0%) (Figure 10).

Quality of life

Eight studies assessed quality of life using 
SF-36 and WHOQOL scales. Pooled results 
showed that acupuncture significantly improv- 
ed quality of life scores (SMD=0.55, 95% CI: 
0.35 to 0.74; P<0.00001; I2=0%) (Figure 11), 
with the most pronounced improvements in 

Figure 4. Forest plot showing the pooled effects on resolution of pelvic inflammatory masses.

Figure 5. Forest plot showing the pooled effects on change in CPID symptom scores.

Figure 6. Forest plot showing the pooled effects on CRP levels.
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Figure 7. Forest plot showing the pooled effects on IL-6 levels.

Figure 8. Forest plot showing the pooled effects on IL-1β levels.

Figure 9. Forest plot showing the pooled effects on TNF-α levels.

Figure 10. Forest plot showing the pooled effect on IL-10 levels.
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pain, physical function, and emotional well- 
being.

Reproductive outcomes

Pooled results showed that acupuncture was 
associated with a higher pregnancy rate 
(RR=1.32, 95% CI: 1.05 to 1.65; P=0.02; I2= 
0%) and a lower recurrence rate (RR=0.68, 
95% CI: 0.54 to 0.85; P=0.0007; I2=0%)  
compared with the control group (Figures 12, 
13).

Publication bias

Publication bias assessment using Eggers’ test 
showed no significant publication bias in pain 
relief outcomes (P=0.12) or CRP reduction 
(P=0.08). Funnel plots exhibited a symmetrical 
distribution of studies (Figure 14).

Subgroup analysis

Subgroup analysis by acupuncture type showed 
significant differences in both pain relief and 

Figure 11. Forest plot showing the pooled effect on quality of life.

Figure 12. Forest plot showing the pooled effect on pregnancy rate.

Figure 13. Forest plot showing the pooled effect on recurrence rate.
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Figure 14. Funnel plots demonstrating symmetrical distribution of studies.
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CRP reduction results. For pain relief measured 
by VAS score (Table 3), electroacupuncture 
combined with herbal medicine produced the 
greatest effect (SMD=-1.20, 95% CI: -1.60 to 
-0.80; P<0.001). Traditional acupuncture and 
moxibustion, though smaller in magnitude,  
also demonstrated significant effect (SMD= 
-0.55, 95% CI: -0.90 to -0.20; P=0.002), com-
pared with sham acupuncture/moxibustion. 
However, auricular acupuncture did not show 
significant benefits (SMD=-0.30, 95% CI: -0.70 
to 0.10; P=0.15).

A similar pattern was observed for the decrease 
in CRP (Table 3). The combination of elec-
troacupuncture and herbal medicine demon-
strated the greatest reduction effect (SMD= 
-4.20, 95% CI: -5.00 to -3.40; P<0.001), fol-
lowed by the traditional acupuncture and moxi-
bustion (SMD=-3.10, 95% CI: -4.00 to -2.20; 
P<0.001), while auricular acupuncture showed 
no significant benefits (SMD=-1.50, 95% CI: 
-3.50 to 0.50; P=0.14).

Sensitivity analysis

Sensitivity analysis confirmed the robustness 
of the main findings. After excluding studies 

with small sample sizes (<20 participants),  
similar results were obtained (SMD=-0.82, 95% 
CI: -1.18 to -0.46; P<0.001; I2=70%). Removing 
studies with high risk of bias slightly reduced 
the effect size (SMD=-0.78, 95% CI: -1.15  
to -0.41); P<0.001; I2=68%), but the overall 
results remained statistically significant (Table 
4).

Meta-regression

Meta-regression analysis revealed that treat-
ment duration (≥8 weeks) was a significant  
predictor of greater CRP reduction (coefficient 
=-0.35, SE=0.12, P=0.03). A modest positive 
correlation was observed between study  
quality and effect size (coefficient =-0.22, 
SE=0.10, P=0.08). This suggests that better-
designed studies tend to detect larger ben- 
efits, although this relationship is not statisti-
cally significant. Baseline pain intensity of the 
patients did not significantly influence the treat-
ment outcome (P=0.12) (Table 5).

Discussion

CPID is an infection disorder of the female 
reproductive tract characterized by pelvic  

Table 3. Subgroup analysis by acupuncture type for pain relief (VAS) and CRP reduction

Acupuncture Type Outcome 
Measure

Studies 
(n)

Sample 
Size (n) SMD (95% CI) p-value I2 

(%)
Effect  

Direction
Electroacupuncture + Herbs VAS score 3 214 -1.20 (-1.60, -0.80) <0.001 45 Significant

CRP 2 154 -4.20 (-5.00, -3.40) <0.001 0 Significant
Traditional Acupuncture (vs. Sham) VAS score 3 158 -0.55 (-0.90, -0.20) 0.002 32 Significant

CRP 2 116 -3.10 (-4.00, -2.20) <0.001 15 Significant
Auricular Acupuncture VAS score 2 44 -0.30 (-0.70, 0.10) 0.15 0 Non-significant

CRP 1 28 -1.50 (-3.50, 0.50) 0.14 - Non-significant
Notes: VAS, Visual Analog Scale; CRP, C-reactive protein.

Table 4. Sensitivity analysis results

Analysis Approach Inclusion 
Criteria

Studies 
(n)

Effect Size 
(SMD) 95% CI p-value I2 (%) Conclusion

Primary analysis All included 
studies

13 -0.85*,a - <0.0001 71 Significant effect

Excluding small-
sample studies

Only studies 
with n≥20

11 -0.82 -1.18 to -0.46 <0.0001 70 Consistent with 
primary analysis

Excluding studies 
with high-risk bias

Only low risk 
of bias studies

2 -0.78 -1.15 to -0.41 <0.0001 68 Slightly attenuated, 
still significant

Note: From primary pooled pain relief analysis. *Sensitivity analysis: Exclusion of high risk-of-bias studies, show-
ing a slightly attenuated effect size that remained statistically significant. aA random-effects model was used 
for this pooled analysis due to the presence of heterogeneity among the studies (I2 = 71%).
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adhesions and impaired blood flow [16, 17]. 
The disease is often accompanied by elevated 
levels of proinflammatory cytokines such as 
IL-6 and TNF-α, which can lead to tubal obstruc-
tion and pelvic mass formation [18]. Acup- 
uncture improves local pelvic microcirculation 
and modulates cytokine activity to promote tis-
sue repair. Our findings align with those of Yin 
et al. who reported that acupuncture amelio-
rates CPID symptoms by regulating the TLR4 
pathway [19]. In contrast, Liu et al. observed 
limited efficacy of acupuncture in rheumatoid 
arthritis [20], implying that the therapeutic 
effects of acupuncture depend on disease type 
and underlying pathophysiology. 

In our study, acupuncture significantly reduced 
the levels of CRP, IL-6, TNF-α, and IL-1β, indicat-
ing its strong anti-inflammatory effects. These 
biomarkers are closely associated with the 
chronic inflammatory state of CPID, which con-
tributes to persistent pelvic pain and reproduc-
tive dysfunction [15, 25]. The observed bio-
chemical improvements are consistent with  
the proposed mechanisms of acupuncture, 
involving modulation of neuroimmune circuits, 
suppression of proinflammatory cytokine pro-
duction, and enhancement of immunoregula- 
tory mediators [21-24]. These modulations 
effectively improve the symptoms of CPID, 
resulting in substantial decrease in pain (SMD= 
-1.42, 95% CI: -1.66 to -1.18, P<0.0001).

Beyond inflammation control, acupuncture 
demonstrated significant improvements in 
reproductive health. The pooled results indicat-
ed that acupuncture significantly improved fal-
lopian tube patency, promoted pelvic mass 
resolution, and improved composite CPID 
symptom scores. These findings underscore 
acupuncture’s role in facilitating tissue repair 
and restoring reproductive functions, contribut-
ing to higher pregnancy rates and lower recur-
rence rates. More importantly, patients experi-
ence a great improvement in quality of daily life, 

evidenced by relief from pelvic pain, normaliza-
tion of menstruation, and reduction of abnor-
mal vaginal discharge.

Subgroup analysis provided further insight into 
differential treatment efficacy across acupunc-
ture modalities. The analgesic effect of elec-
troacupuncture combined with herbal medi- 
cine was the strongest (SMD=-1.20), signifi-
cantly better than traditional acupuncture 
(SMD=-0.55) and auricular acupuncture (not 
statistically significant). A similar pattern was 
observed for CRP, electroacupuncture com-
bined with herbal medicine produced the  
most pronounced effects (SMD=-4.20), fol-
lowed by traditional acupuncture and moxibus-
tion (SMD=-3.10), while auricular acupuncture 
still demonstrated no significant effect. These 
results are consistent with previous studi- 
es indicating that electroacupuncture may 
enhance therapeutic effects by delivering con-
sistent and quantifiable stimulation parame-
ters [26, 27]. The superior efficacy of combina-
tion therapy of electroacupuncture and herbal 
medicine further supports the concept of syn-
ergistic effects in TCM. This is consistent with 
previous research indicating that combination 
of acupuncture-moxibustion and herbal treat-
ment is superior to any single intervention in 
gynecological inflammatory conditions [28]. 
However, the limited efficacy observed for 
auricular acupuncture in our study is contrary 
to some previous reports of its analgesic bene-
fits, possibly reflecting variations in treatment 
regimens or specific pathophysiology of CPID. 

The results of meta regression also have impor-
tant clinical implications. A longer treatment 
time (≥8 weeks) was significantly associated 
with a greater reduction in CRP, supporting the 
cumulative effects of acupuncture and moxi-
bustion over time. For instance, a study on 
arthritis has reported that optimal results are 
achieved after 8-12 weeks of treatment [29].  
In contrast, short-term studies may underesti-
mate these benefits due to insufficient treat-

Table 5. Meta-regression results
Covariate Coefficient SE p-value 95% CI Conclusion
Treatment duration (≥8 weeks) -0.35 0.12 0.03 -0.59 to -0.11 Significantly associated with greater CRP 

reductions
Study quality score -0.22 0.10 0.08 -0.42 to -0.02 Marginally significant; higher-quality studies 

tended to report greater effects
Baseline pain severity 0.18 0.15 0.12 -0.12 to 0.48 No significant association
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ment exposure [30]. Although baseline pain 
severity did not significantly influence effect 
size, a weak positive correlation was observed 
between study quality and treatment efficacy, 
suggesting that trials with more rigorous meth-
odology may better capture the therapeutic 
benefits of acupuncture and moxibustion.

This study has several limitations. First, 
although pooled results for both pain and 
inflammatory biomarkers consistently support-
ed the therapeutic efficacy of acupuncture, het-
erogeneity was observed in pain-related out-
comes across included trials. Second, some 
studies had relatively small sample sizes and 
inadequate allocation concealment, which may 
have introduced selection or performance  
bias. Further high-quality research is warranted 
to optimize treatment protocols and elucidate 
the underlying mechanisms through which acu-
puncture exerts its reproductive and anti-
inflammatory benefits.

Conclusion

Acupuncture and moxibustion, especially elec-
troacupuncture, significantly alleviates pain 
and inflammation in CPID patients, accompa-
nied by improved fallopian tube patency and 
reproductive outcomes, supporting its use as  
a promising complementary approach in CPID 
management.
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