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Background: Cumulative evidences indicate that acupuncture may ameliorate the symptoms of chronic 
prostatitis/chronic pelvic pain syndrome (CP/CPPS). However, the long-lasting effects of acupuncture 
on CP/CPPS has not been fully evaluated. The objective of this study is to assess the sustained effects of 
acupuncture on CP/CPPS.
Methods: We searched PubMed, EMBASE, and CENTRAL databases for studies on the use of 
acupuncture in patients with CP/CPPS. Studies with long-term follow-up periods were included. Single-
arm meta-analyses were performed using random-effects model. The primary outcome was the response rate 
at the end of follow-up period; the secondary outcomes were changes of the National Institutes of Health 
Chronic Prostatitis Symptom Index (NIH-CPSI) scores at the end of follow-up, including total score and 3 
sub-scores (pain, urinary, and quality of life).
Results: Six studies with 310 patients were performed in data synthesis, among which four studies were 
randomized controlled trials (RCT) and two were case series studies. At the end of follow-up, the weighted 
“average” response rate was 68.4% (95% CI: 42.1% to 89.5%, n=226; I2=93.5%); the change of NIH-CPSI 
total score were −14.8 (95% CI: −17.0 to −12.6, n=310; I2=92.1%); the change of pain, urinary, and quality 
of life sub-scores were −6.0 (95% CI: −6.9 to −5.2, n=266; I2=83.6%), −2.6 (95% CI: −3.2 to −2.0, n=266; 
I2=87.9%), and −4.4 (95% CI: −6.2 to −2.6, n=266; I2=98.7%), respectively. The source of heterogeneity 
could not be identified owing to insufficient studies.
Conclusions: Acupuncture may have clinically long-lasting benefits for CP/CPPS. However, current 
evidence is limited owing to insufficient data and significant heterogeneity. Further studies with larger 
sample size and long-term follow-up periods are warranted.
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Introduction

Chronic prostatitis/chronic pelvic pain syndrome (CP/
CPPS) is one of the most common urologic problems 
among men younger than 50 years old (1-4). It is 
characterized by a diverse range of pain and inflammatory 
symptoms that involve the region of the pelvis, perineum, 
scrotum, rectum, testes, and penis, in the absence of positive 
urine culture (5). In addition to the principal diagnostic 
pelvic pain or discomfort, CP/CPPS is often associated with 
negative cognitive, sexual, and emotional consequences (6).

To date, the pathophysiological mechanisms underlying 
CP/CPPS are still poorly understood, and the appropriate 
and effective therapies are lacked (7). The mainstream oral 
drugs such as antibiotics, alpha-blockers or combinations 
of these drugs for CP/CPPS treatment are empirical and 
directed toward improving a hypothetical condition that 
may be associated with relevant symptoms including pelvic 
pain and lower urinary tract symptoms (8). Although 
aforementioned therapies have moderate effect regarding 
NIH-CPSI score reductions (9), their sustained effects were 
unclear (10). 

Cumulative evidences obtained from RCTs and meta-
analyses indicate that acupuncture could ameliorate the 
symptoms of CP/CPPS, particularly in relieving pain  
(11-14). However, the long-term effects of acupuncture on 
CP/CPPS has not been fully studied because few RCTs 
assessed the sustained effects of acupuncture specially, and 
the published meta-analyses did not clearly define ‘long-
term’ as well (9). According to the study of Carlsson, the 
long-term effects that clinically relevant of acupuncture for 
pain relieving should be assessed more than 6 months (15).

Thus, we performed this study to assess the long-term 
effects of acupuncture for CP/CPPS through eligible RCTs 
and observational studies which set the follow-up outcome 
at 6-month. This meta-analysis was conducted according to 
the Preferred Reporting Items for Systematic Review and 
Meta-Analysis (PRISMA) statement (16).

Methods

Sources and search strategy

Two authors (Z Qin and J Wu) independently searched 
PubMed, EMBASE, and Cochrane CENTRAL Register 
for Clinical Trials for English-language publications from 
their inception through December 8, 2017 and updated 
at May 20, 2018 with following subject headings and 
text words: “chronic prostatitis” OR “chronic pelvic pain 

syndrome” OR “CP/CPPS” AND “acupuncture” (see 
Table S1, which describe the search terms and strategies). 
In addition, a manual search was performed for relevant 
systematic reviews and guidelines. Both two authors have 
over 3 years’ experience in evidence-based practice.

Eligibility criteria

The following eligibility criteria were specified as followed: 
(I) the interested population should be patients who have 
been diagnosed with CP/CPPS; (II) the intervention of 
acupuncture group should be invasive manual acupuncture 
or electroacupuncture on the acupoint; (III) both RCTs 
and observational studies of acupuncture for CP/CPPS 
were selected for meta-analyses. Observational studies were 
included because there are few acupuncture related RCTs 
set long-term follow-up periods; (IV) for those studies to 
be included should report the outcomes at 6-month or 
after 6-month. Abstracts, study protocols, commentaries, 
editorials, and case reports were excluded.

Clinical outcomes

Studies with one of the following outcomes were included. 
The NIH-CPSI [range from 0 (best) –43 (worst)] measures 
3 most important symptom domains of CP/CPPS: pain 
(location, frequency, and severity; range from 0–21), urinary 
symptoms (irritating and obstructive symptoms; range 
from 0–10), and negative effects on quality of life (range 
from 0–12) (17). The primary outcome was the response 
rate of acupuncture at the end of follow-up. The responder 
of long-lasting acupuncture treatment was defined as the 
person who has at least 50% decreases in the NIH-CPSI 
score from baseline at the end of follow-up. The secondary 
outcomes were the changes in NIH-CPSI total score 
and NIH-CPSI subscale scores referring to pain, urinary 
symptoms, and impact on quality of life at the end of 
follow-up. 

Study selection

The flow chart for study selection is shown in Figure 1. 
Two authors (Z Qin and J Wu) screened the literature 
independently. At the first step, title and abstract were 
viewed by one author (Z Qin) exclude studies obviously out 
of the scope. Another author (C Xu) checked the excluded 
records to ensure there was no mis-operation. Then, the 
two authors read the full-text of the remaining studies to 
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make the final judgement.

Data extraction

Two authors (Z Qin and J Wu) extracted data from selected 
studies using an electronic standardized data extraction 
form. Any disagreements were solved by consensus. Study 
characteristics, patient characteristics, acupuncture types, 
acupoints selection, and various efficacy outcomes were 
summarized. If the study did not provide the change value 
of the estimators (from baseline to the end of follow-up), 
we calculated it using the formula provided in Cochrane 
Handbook (18). For studies only provide graphs without the 
exact numerical data, we estimated the missing data using 
GetData Graph Digitizer version 2.26 (19). For studies 
compared different types of acupuncture, we extracted the 
data from both groups.

Quality assessment

Quality assessment of RCTs and case series studies were 
conducted according to the tools for RCTs and case series, 
respectively (18,20). We used the Cochrane Collaboration 
tool to evaluate the risk of bias for the RCTs included. 
In addition, a tool developed by Moga and his colleagues 
was used for assessing case series studies, which consists 

of 20 items and can systematically evaluate the case series 
studies (21). Two reviewers (Z Qin and J Wu) evaluated 
the adequacy of random sequence generation and allocation 
concealment, blinding of participants, outcomes assessors, 
incomplete outcome data, selective reporting, and other 
biases. 

Statistical analysis 

Statistical analyses were conducted using Stata version 13.0 
(StataCorp LP). We pooled the categorical variables as 
proportion, and the continuous variables as mean difference 
(MD), both with 95% confidence intervals (CIs). Random-
effect model was used for analysis, with the underlying 
assumption that data comes from varied populations with 
different distributions, given the potential heterogeneous 
response rate across studies. The magnitude of heterogeneity 
was measure by I2 statistic, that is, the ratio of between-
study variance to the total variance. A larger I2 means higher 
heterogeneity and I2>50% indicates there is substantial 
heterogeneity. For the primary outcome, sensitivity analysis 
was conducted to identify the source of heterogeneity, this 
was followed by classified different types of studies, low 
quality studies (if exist), as well as studies with small sample 
size (less than 15 participants per group). For studies having 
proportion of events more than 80% or less than 20%, we 

Records identified through database searching 

(n=141)

Records screened 

(n=57) 

Duplicates removed 

(n=84)

Full-text articles excluded with reasons (n=51) 

Without eligible outcome and/or follow-up (n=24) 

Review (n=15) 

Study protocol (n=3) 

Commentary (n=3) 

Abstracts (n=4) 

Secondary analysis (n=2) Full-text articles assessed for eligibility 

(n=6) 

Studies included in synthesis 

(n=6) 

Figure 1 Study flow chart.
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transferred the data using double arcsine method to avoid the 
anomalous values of 95% CI (22). A two-tailed t-test with 
alpha of 0.05 was used for the statistical inference.

Results

Description of included studies

After removal of duplicates, 141 citations for eligibility 
with 57 full-texts were used. A total of 6 studies [four 
RCTs (12,23-25) and two case series studies (26,27)] were 
included in qualitative review and meta-analysis (12,23-27). 
The most common reason for exclusion was that studies 
without eligible outcome or follow-up. The included 
trials were from China, Malaysia, Turkey, and Canada. All 
studies were published in English. Tables 1 and 2 summarize 
the parameters of included trials. Amongst the include 

studies, the mean age of the population ranges from 31.4 to  
42.4 years; the follow-up ranges from 24 to 34 weeks; and 
the sample size ranges from 12 to 93 participants.

Quality assessment

In general, the quality items of included four RCTs 
and two case series studies were well reported. For 
included RCTs, two studies did not report the allocation 
concealment condition; three studies did not attach 
research protocol so that we cannot evaluate whether 
they selectively reported the outcomes; two studies were 
assessed as unclear risk of bias regarding other possible 
source of bias owing to the small sample size (Table 3). 
For case series studies, more than a half items have been 
checked as positive results (Table 4).

Table 1 Characteristics of selected studies

Author Study type
Acupuncture 

group
Control 
group

Acupuncture 
type

Acupoints
Treatment 
session

Follow-up, 
weeks 

Lee 2008 (12) RCT 44 45 MA CV1, CV4, SP6, SP9 20 34 

Qin 2018 (23) RCT 34 34 MA BL23, BL33, BL35, SP6 24 32 

Sahin 2015 (24) RCT 50 50 MA BL33, BL34, BL54, CV1, CV4, SP6, SP9 6 24 

Zhou 2017 (25) RCT 38 39 EA BL30, BL35 6 24 

Chen 2003 (26) Case series 12 NA MA plus EA BL10, BL23, BL28, BL35, BL39, BL40, 
BL54, BL67, KI1, KI10, CV3, CV4, SP6

12 33

Tugcu 2010 (27) Case series 93 NA MA BL33 6 24

RCT, randomized controlled trial; NA, not available; MA, manual acupuncture; EA, electroacupuncture; CV, conception vessel; SP, spleen 
meridian; BL, bladder meridian; KI, kidney meridian.

Table 2 Patient characteristics at baseline

Author Age (years)
Duration of  

symptoms (months)
NIH-CPSI  
total score

Pain  
subscore

Urinary  
subscore

QoL  
subscore

Lee 2008 (12) 40.9±11.0 22.4±28.4 24.8 (6.2) 11.4 (3.4) 4.1 (3.7) 9.3 (1.6)

Qin 2018 (23) 33.8±6.9 24±8.4 28.0 (4.8) 12.4 (2.8) 6.1 (1.1) 9.5 (1.5)

Sahin 2015 (24) 32.1±7.2 9.6±3.5 27.0 (3.5) 13.2 (2.3) 4.6 (1.2) 9.1 (1.5)

Zhou 2017 (25) 31.7±6.2 32.4±39.3 26.7 (4.9) 11.1 (2.8) 5.8 (2.8) 4.9 (1.2)

Zhou 2017* (25) 31.4±7.0 24.3±27.9 17.2 (7.6) 7.8 (3.5) 3.3 (3.0) 2.9 (1.4)

Chen 2003 (26) 42.4 (range: 26–57) 33 (range: 6–54) 28.2 (4.8) 14.1 (2.2) 5.2 (2.5) 8.8 (2.3)

Tugcu 2010 (27) 38.3±9.4 4.5±2.1 26.6 (2.9) 11.6 (2.2) 5.0 (1.3) 9.9 (1.3)

*, Zhou compared two different types of acupuncture, this denote the second acupuncture group.
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Table 3 Risk of bias assessment for included randomized controlled trials

Author
Sequence 
generation

Allocation 
concealment

Blinding
Incomplete 
outcome

Selective  
outcome report

Other source  
of bias

Lee 2008 (12) Low Unclear Low Low Unclear Low

Qin 2018 (23) Low Low Low Low Low Unclear

Sahin 2015 (24) Low Unclear Low Low Unclear Low

Zhou 2017 (25) Low Low Low Low Unclear Unclear

Table 4 Quality assessment for assessing included case series studies (21)

Tugcu 2010 (27) Chen 2003 (26)

Study objective

1. Was the hypothesis/aim/objective of the study clearly stated? Yes Yes

Study design

2. Was the study conducted prospectively? Yes Yes

3. Were the cases collected in more than one center? No No

4. Were patients recruited consecutively? Unclear Unclear

Study population

5. Were the characteristics of the patients included in the study described? Yes Yes

6. Were the eligibility criteria for entry into the study clearly stated? Yes Yes

7. Did patients enter the study at a similar point in the disease? Yes Yes

Intervention and cointervention

8. Was the intervention of interest clearly described? Yes Yes

9. Were additional interventions (cointerventions) clearly described? No No

Outcome measures

10. Were relevant outcome measures established a prior? Yes Yes

11. Were outcome assessors blinded to the intervention that patients received? Yes Yes

12. Were the relevant outcomes measured using appropriate objective/subjective methods? Yes Yes

13. Were the relevant outcome measures made before and after the intervention? Yes Yes

Statistical analysis

14. Were the statistical tests used to assess the relevant outcomes appropriate? Yes Yes

Results and conclusions

15. Was follow-up long enough for important events and outcomes to occur? Yes Yes

16. Were losses to follow-up reported? Yes Yes

17. Did the study provided estimates of random variability in the data analysis of relevant 
outcomes?

Yes Yes

18. Were the adverse events reported? Yes Yes

19. Were the conclusions of the study supported by the results? Yes Yes

Competing interests and sources of support

20. Were both competing interests and sources of support for the study reported? No No



Qin et al. Long-term effects of acupuncture for CP/CPPS

© Annals of Translational Medicine. All rights reserved.   Ann Transl Med 2019;7(6):113atm.amegroups.com

Page 6 of 10

Clinical outcomes

One RCT reported response rate after 2-week treatment 
instead of follow-up periods, in addition, its definition 
of response rate (30% decrease from baseline) was 
inconsistent with our predefined requirement (50% 
decrease from baseline) (25). Finally, we selected 5 studies 
(3 RCTs and 2 case series) including 226 patients into 
the single-arm meta-analysis in a random-effect model 
(12,23,24,26,27). The response rates of two studies 
were higher than 80% (26,27). Therefore, the data was 
transferred by the double arcsine transformation methods, 
so as the upper limit of 95% CI will not surpass 1. The 
pooled response rate was 68.4% (95% CI: 42.1% to 
89.5%) after 5 studies were synthesized (12,22,23,25,26). 
Significant heterogeneity was observed among response 
rates with an I2 statistic of 93.5%. Sub-groups analyses 
were conducted to identify the source of heterogeneity 
among the primary outcome. After classified case series 
studies from the data combining, the heterogeneity 
changed from 93.5% to 87.5% with the response rate of 
53.9% (95% CI: 29.4% to 77.4%) in the RCTs subgroup 
(12,23,24); and the heterogeneity decreased to 20.4% with 

the results of 90.1% (95% CI: 81.2% to 96.5%) in the case 
series studies subgroup.

In terms of NIH-CPSI total score, meta-analysis of 6 
studies (4 RCTs and 2 case series) enrolled 310 patients 
were performed (12,23-27), yielding a clinical change 
in NIH-CPSI score of −14.8 (95% CI: −17.0 to −12.6). 
Methodologically, the studies were highly heterogeneous 
with an I2 statistic of 92.1% (Figure 2). Other NIH-CPSI 
relevant outcomes were reported by 5 studies (3 RCTs and 
2 case series studies) with 266 patients (23-27). The changes 
across all groups was −6.0 (95% CI: −6.9 to −5.2), −2.6 (95% 
CI: −3.3 to −2.0), and −4.4 (95% CI: −6.2 to −2.6) in NIH-
CPSI pain, urinary, and quality of life, respectively. The 
studies were highly heterogeneous with I2 statistic range 
from 83.6% to 98.7% (Figures 3-5).

Discussion

Summary of results

The most important finding of our analyses was that the 
response rate of CP/CPPS to acupuncture treatment was 
68.4% (95% CI: 42.1% to 89.5%) after follow-up periods. 

Figure 2 Meta-analysis of change in NIH-CPSI total score.
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Figure 3 Meta-analysis of change in NIH-CPSI pain subscore.

Figure 4 Meta-analysis of change in NIH-CPSI urinary subscore.
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We also observed clinically significant improvement in 
the NIH-CPSI total score. The acupuncture group got 
a clinically meaningful decrease (14.8-point) at the end 
of follow-up, which is twofold greater than the 6-point 
threshold (28), illustrating that the long-lasting effects 
could be a potential advantage of acupuncture in the 
treatment of CP/CPPS. In terms of NIH-CPSI related 
sub-scales scores, the changes of pain, urinary symptoms, 
and quality of life were −6.0, −2.6, and −4.4 at the end of 
follow-up, respectively. The decrease trends of pain and 
urinary symptoms after acupuncture in this study were 
similar to one trial in which acupuncture was demonstrated 
to alleviate pain symptoms of CP/CPPS better then to 
relieve urinary symptoms (11). However, owing to the 
insufficient studies included, the source of heterogeneity 
cannot be explored. As a result, the evidence of combing 
data has been limited. The source of heterogeneity may 
relate to various acupoints selection, treatment sessions, 
and follow-up periods.

Mechanistic explanations

Similar to other chronic pain, CP/CPPS patients have 

shown specific patterns of functional and pain-related 
brain activation and anatomical reorganization, which 
is correlated with clinical pain intensity (29). Pain-
reliving effects of acupuncture on CP/CPPS may involve 
events in the tissue, spinal cord, and supraspinal levels, 
encompassing the gate control therapy, regulation of the 
endogenous opioid system and the purinergic signaling 
system. Additionally, autoimmunity may be one of the 
possible explanations for CP/CPPS, characterized by 
self-recognition by the immune system resulting in 
immune response destroying or damaging of normal 
cells and tissues (30,31). Acupuncture may also improve 
the CP/CPPS symptoms via modulating the activities of 
immunocytes and the secretion of immune molecules. In 
2014, Lee and colleagues hypothesized acupuncture may 
affect the immune system in CP/CPPS patients and assayed 
immunological parameters from the patients (n=12 in two 
arms, with 1:1 ratio) who have been enrolled in a RCT 
(12,32). The results showed that after 20 weeks treatment, 
acupuncture decreased leukocytes, neutrophil, lymphocyte, 
and monocyte; improved the ratio of CD3+, CD4+, CD8+, 
CD19+, and NK cells compared with baseline, indicating 
that acupuncture may relief the symptoms via modulating 

Figure 5 Meta-analysis of change in NIH-CPSI quality of life subscore.
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immune system in CP/CPPS (32). 

Compared with long-term effects of drugs

Previous network meta-analysis illustrated that mean NIH-
CPSI total scores at follow-up changed −11.0 (95% CI: 
−13.9 to −8.1) for alpha-blockers, −9.8 (95% CI: −15.1 to 
−4.6) for antibiotics, and −13.8 (95% CI: −17.5 to −10.2) 
for the combination of alpha-blockers plus antibiotics 
compared with placebo (33). However, this network meta-
analysis did not report the exact follow-up period. Owing 
to the lack of placebo/sham-controlled group, the results of 
this study could not exclude placebo effect of acupuncture. 
Our finding of NIH-CPSI total score at the end of follow-
up was similar to the results of the combination therapy. 

Limitation

This study has several limitations. Only six studies were 
included in this single-arm meta-analyses, the insufficient 
quantity of studies and small sample size limited to conduct 
the robust evidence; the significant heterogeneity was 
obvious after data synthesis, the source of heterogeneity 
was failed to be identified owing to insufficient studies; the 
missing data was estimated by assuming the correlation 
coefficient R was 0.5, a conservative value that may lead to 
the potential higher variance; the mixture of various types 
of acupuncture, frequency of administration, different 
acupuncturists, duration of each session, and location of 
acupoints should have potential impacts on the effects of 
acupuncture.

Conclusions

In conclusion, the synthesized data showed that clinically 
significant long-term effects of acupuncture on CP/
CPPS patients. However, current evidence is limited by 
insufficient studies and high heterogeneity. Further studies 
with large sample size and long-term follow-up periods are 
warranted.
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Table S1 Search strategies

PubMed

#1 “chronic prostatitis” [Title/Abstract]

#2 “chronic pelvic pain syndrome” [Title/Abstract]

#3 “nonbacterial prostatitis” [Title/Abstract]

#4 “chronic prostatitis/chronic pelvic pain syndrome” [Title/Abstract]

#5 “chronic prostatitis-chronic pelvic pain syndrome” [Title/Abstract]

#6 “CP/CPPS” [Title/Abstract]

#7 “CP-CPPS” [Title/Abstract]

#8 #1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7

#9 “acupuncture” [MeSH Terms]

#10 “acupuncture therapy” [MeSH Terms]

#11 “acupuncture points” [MeSH Terms]

#12 “auriculotherapy” [MeSH Terms]

#13 “acupuncture” [Title/Abstract]

#14 “acupoint” [Title/Abstract]

#15 “auriculotherapy” [Title/Abstract]

#16 OR/1-15

#17 #8 AND #16

EMBASE

#1 ‘chronic prostatitis’/exp

#2 ‘chronic prostatitis’: ti, ab

#3 ‘chronic pelvic pain syndrome’: ti, ab

#4 ‘nonbacterial prostatitis’: ti, ab

#5 ‘chronic prostatitis/chronic pelvic pain syndrome’: ti, ab

#6 ‘chronic prostatitis-chronic pelvic pain syndrome’: ti, ab

#7 ‘CP/CPPS’: ti, ab

#8 ‘CP-CPPS’: ti, ab

#9 OR/1-8

#10 ‘acupuncture’/exp

#11 ‘acupuncture’: ti, ab

#12 ‘acupoint’: ti, ab

#13 ‘auriculotherapy’: ti, ab

#14 OR/10-14

#15 #9 AND #14
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