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Abstract

Objectives To systematically review the efficacy and safety
of acupuncture for chronic prostatitis/chronic pelvic pain
syndrome (CP/CPPS).

Methods PubMed, Cochrane library Central, Web of Sci-
ence, Wang-fang Database, and CNKI were searched from
their inception to June 30, 2016. Data of acupuncture for
CP/CPPS following randomized controlled trials (RCTs)
was included. The data were analyzed using the Cochrane
Collaboration Review Manager. The primary data were
the National Institute of Health-Chronic Prostatitis Index
(NIH-CPSI) score at the end of follow-up.

Results Ten RCTs were enrolled. Acupuncture was supe-
rior to the control in NIH-CPSI (MD —3.98, [95 % CI
—5.78 to —2.19]; P < 0.0001) and response rate (RR 4.12,
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[95 % CI 1.67-10.18]; P = 0.002). Acupuncture was supe-
rior to sham acupuncture on NIH-CPSI, response rate, pain,
urinary, and quality of life (QOL). Standard medication
was inferior to acupuncture in terms of NIH-CPSI (MD
—3.08, [95 % CI —5.57 to —0.60]; P = 0.02) and response
rate (RR 2.03, [95 % CI 1.04-3.97]; P = 0.04), but stand-
ard medication was superior to acupuncture on improving
urinary symptoms. There was no significant difference in
the adverse events. Acupuncture/acupuncture plus standard
medication significantly down-regulated IL-18 compared
with standard medication in prostatic fluid.

Conclusion Acupuncture treating CP/CPPS is effective and
safe. The effects of acupuncture on NIH-CPSI, response
rate, pain symptoms, and QOF were superior to the con-
trol, but standard medication significantly improved urinary
symptoms compared with acupuncture. Acupuncture can
decrease the IL-1f in prostatic fluid for CP/CPPS.

Keywords Acupuncture - Chronic prostatitis - Chronic
pelvic pain syndrome - Meta-analysis - Review

Introduction

Chronic prostatitis/chronic pelvic pain syndrome (CP/
CPPS) is a common disease in adult men. Its clinical
symptoms include genitourinary pain, lower urinary tract
symptoms, and/or sexual dysfunction [1]. It was reported
that 2-15 % of adult men were disturbed by CP/CPPS [2,
3]. Due to its etiology and mechanism are unclear, there is
no especially effective treatment for it [4—6]. Some studies
showed that methods including 5-alpha reductase inhibi-
tors, electrostimulation, surgery, and acupuncture were
taken into treatment for CP/CPPS, but their effects were
controversial [7].
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Acupuncture is an alternative medicine approved in
many countries, and is an important component of tradi-
tional Chinese medicine [8]. According to traditional Chi-
nese medicine, acupuncture can activate the flow of Qi
(energy) through the meridians. Some studies demonstrated
that acupuncture had the function of neuromodulation, anti-
inflammatory, and immune modulation. But the mechanism
of acupuncture for CP/CPPS in modern medicine remains
unclear [9].

Acupuncture was used for CP/CPPS for a long time, but
has been limited to assess its efficacy due to lack of high-
quality, well-designed randomized controlled trials (RCTs).
The evidence level is still low. At present, three system-
atic review/meta-analysis of acupuncture for CP/CPPS
published in English were searched. In 2012, a systematic
review drew a conclusion that acupuncture was an encour-
aging therapy for CP/CPPS; however, the conclusion was
limited due to the quantity and quality of the evidence [26].
In January 2016, a systematic review and meta-analysis
showed that acupuncture has better efficacy for CP/CPPS
compared with standard medical treatment [27]. The con-
clusion was not definite without a meta-analysis based on
the subscores of NIH-CPSI. In March 2016, a systematic
review revealed acupuncture was an effective treatment
for CP/CPPS-induced symptoms, particularly in relieving
pain [28]. These reviews did not include some high-quality
RCTs published in Chinese in recent years and laboratory
indicators such as TNF-a, IL-1f. Therefore, an overall sys-
tematic review and meta-analysis should be conducted. We
performed this study to re-evaluate the efficacy and safety
of acupuncture for treating CP/CPPS.

Materials and methods
Protocol

This study abided by the Preferred Reporting Items for Sys-
tematic Reviews and Meta-Analyses statement (PRISMA)
[10].

Search strategy

The search strategy was decided according to the guidance
of the Cochrane Handbook. We electronically searched
the following databases from their inception: PubMed,
EMBASE, Cochrane Central Register of Controlled Tri-
als, Web of Science, Wang-fang Database, and CNKI. All
RCTs comparing acupuncture vs sham acupuncture or
standard medication for CP/CPPS were searched in elec-
tronic databases by two authors independently. The key
words included ‘‘acupuncture,” “electro-acupuncture,’
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“catgut embedding,” “prostatitis,” “chronic prostatitis,”’
“chronic pelvic pain syndrome.” There was restriction to
publication language (English and Chinese). The search
time was set from inception to June 30, 2016. We also con-
sulted the references of published systematic reviews.

EEIT3

Eligibility criteria

Only randomized controlled trials (RCTs) that reporting
acupuncture vs sham/placebo acupuncture, or acupuncture
plus standard medication vs standard medication, or acu-
puncture versus standard medication for CP/CPPS were
taken for inclusion. CCTs, cohort studies, and case reports
were excluded. In addition, studies that did not report the
primary outcomes or Jadad Scores <3 were also excluded
[13].

Study identification

All titles of searched articles were firstly viewed by two
authors independently. Secondly, article abstract associ-
ated with the topic was reviewed. Full article was reviewed
if information in the abstract was insufficient. Divergence
on eligibility of included studies was resolved by the third
investigator.

Risk of bias evaluation and scores of methodology

Risk of bias was evaluated according to the Cochrane Col-
laboration guidelines with seven items: In this study, the
methodological scores of eligible studies were calculated
using Jadad scale [13] (Table 1). The cutoff value between
high and low quality was score 3. The score of above 3
means high-quality trial, and the score of below 3 indicates
low-quality trial. Two independent investigators performed
the methodological evaluation, respectively. If there was
the discrepancy, the third investigator was consulted to
resolve it.

Data extraction

Data extraction was performed by two authors indepen-
dently. If disagreement in outcome extraction occurred, we
checked relevant studies until consensus was achieved.

Outcome measures

Primary outcomes contained assessment of total NIH-
CPSI score at the follow-up [11, 12]. Secondary outcomes
included response rate, subscores of NIH-CPSI, IPSS [11,
12], and laboratory indicators. Adverse events were also
recorded during the trials.
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Table 1 Jadad scores of the enrolled studies

References Study type Random sequence ~ Appropriate Blinding of Blinding of out- ~ Withdrawal Sum
generation randomization  participants or comes assessors  and dropouts
personnel

Lee et al. [15] Prospective single- 1 1 1 0 1 4
blind RCT

Lee et al. [16] Prospective single- 1 1 1 0 1 4
blind RCT

Sahin et al. [17] Prospective single- 1 1 1 0 1 4
blind RCT

Kucuk et al. [18] Prospective, RCT 1 1 0 0 1 3

Lee et al. [19] Prospective double- 1 1 1 5
blind, RCT

Lee et al. [20] Prospective, RCT 1 1 1 1 1 5

Qietal. [21] Prospective, RCT 1 1 0 0 1 3

Zhao et al. [22] Prospective, RCT 1 1 0 0 1 3

Li et al. [23] Prospective, RCT 1 1 0 0 1 3

Ma et al. [24] Prospective, RCT 1 1 0 0 1 3

Statistical analysis Study description

Data analyses were conducted using the Review Manager
statistical 5.3 software (Copenhagen: The Nordic Cochrane
Centre, The Cochrane Collaboration, 2014). When there
was no statistically significance (P > 0.1) on outcomes of
heterogeneity test, a fixed-effect model was adopted in the
meta-analysis. Otherwise, a random-effect model was used.
Dichotomous outcomes were conducted using risk ratios
(RRs) with 95 % ClIs.

Results
Study selection

A total of 354 studies were searched, in which 115 dupli-
cations were removed and the titles and abstracts of 239
studies remained to be reviewed. The remaining studies
were excluded for the following reasons: 150 were non-
RCTs, 11 were non-human, and 32 were unrelated to the
topic. After scanning titles and abstracts, the full texts of
the remaining 46 studies were examined in more detail.
It appeared that 29 studies were excluded because they
were low-quality RCTs (Jadad score <3), six studies were
excluded because they were meta-analysis and systemic
review. One trial [14] was updated by a new trials [24]
reported by the same author Ma Yong. In these two trials,
the enrolled time of participants partially overlapped, so
there may exist the possibility of some data reused. So we
included the latest published trial. Therefore, a total of ten
studies [15-24] were available for analysis in this review.
See flow diagram, Fig. 1.

There were ten trials [15-24] enrolled in this study: Six tri-
als were from Malaysia, Korea, and Turkey published in
English [15-20], and four trials were from China [21-24]
published in Chinese, respectively. Treatment sessions were
from 4 to 10 weeks. Seven trials set the follow-up period
from 3 to 28 weeks.

Participants and patient characteristics

All studies were prospective randomized control trials.
The included studies involved at total of 754 adult male
participants (n = 376 vs. 378), and 704 participants were
included in meta-analysis (n = 347 vs. 357). Demographic
data (including age, treatment duration, frequency, treat-
ment sessions, follow-up periods, and adverse events) are
listed in Table 2. Acupoints and acupuncture methods are
displayed in Table 3. Our results found that there was no
significant difference in age, NIH-CPSI scores baseline,
IPSS scores baseline, and withdrawal/lost to follow-up rate
between acupuncture and control groups. However, dura-
tion, frequency, treatment sessions, acupoints, and follow-
up periods were different.

Intervention

Five trials compared acupuncture with sham acupuncture,
three trials compared acupuncture with standard medica-
tion, one trial compared acupuncture with standard medi-
cation/sham acupuncture, and one trial compared acupunc-
ture plus standard medication with standard medication.
(Table 2)
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Chinese)

10 RCTs included (6 English and 4 J

Fig. 1 Flowchart of eligibility selection

Outcomes

In eight studies, the primary outcome was analyzed regard-
ing total NIH-CPSI score (Table 4) at the baseline and
study completion/follow-up endpoint. Two trials [16, 18]
of these studies were excluded from pooled analysis due to
using NIH-CPSI score reduction without raw scores. The
secondary outcomes were assessed according to response
rate, IPSS (Table 4), subscore of NIH-CPSI (Table 5), and
laboratory indicators (Table 6) in some trials.

Risk of bias within studies

Two reviewers evaluated the included trials using the risk
of bias (ROB) tool recommended by the Cochrane Hand-
book. Not all RCTs provided the full information. Ten tri-
als were considered as having unclear risk of bias. Five
RCTs, which compared acupuncture to standard medica-
tion or acupuncture plus medication to standard medi-
cation, were rated as high risk of bias without adequate
blinding information [18, 21-24]. One RCT provided total
NIH-CPSI score without subscores [24]. Five RCTs did not
report adverse events [17-21], and three RCTs were short
of drop-offs [18-20]. There was a risk of incomplete out-
come data and/or selective outcome report. Two RCTs with
a small size was rated as having a high risk in other sources
of bias [16, 20].
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Acupuncture versus control

1.

NIH-CPSI total score: Two trials in eight studies were
excluded due to the lack of raw scores [16, 18]. A total
of 521 participants from six trials were accepted the
pooled analysis. This results revealed that acupuncture
significantly decreased NIH-CPSI total score compared
with the controls (—3.98, [95 % CI —5.78 to —2.19];
P < 0.0001) with moderate heterogeneity > =72 %)
[15, 17, 21-24] (Fig. 2).

IPSS score: Total IPSS score in two trials were reported
as a secondary outcome [15, 16]. Lee et al. reported total
IPSS end-point score [15], but Lee et al. reported total
IPSS score reductions from baseline to end-point [16].
So these two trials cannot execute a pooled analysis.
Response rate: Response rates of 443 participants from
five trials were performed the meta-analysis. The results
showed favorable effects of acupuncture on increas-
ing the response rate (RR 4.12, [95 % CI 1.67-10.18];
P = 0.002) with moderated heterogeneity (> = 67 %)
[15-17, 23, 24] (Fig. 3).

NIH-CPSI pain, urinary, and quality of life domain sub-
score: Five RCTs involving 361 participants were per-
formed the meta-analysis in NIH-CPSI pain, urinary,
and quality of life domain subscore. The results revealed
that acupuncture on alleviating pain was prior to con-
trol group (MD —2.12, [95 % CI —3.54 to —0.69];



Int Urol Nephrol (2016) 48:1977-1991 1981
Table 2 Baseline characteristics of the patients in the enrolled studies
References Age Diagnosis  Intervention Cases (A/C) Outcomes Sessions  Follow-up Withdrawal Adverse
(A/C) (CP/CPPS) (A/C) time or lost follow events (A/C)
(A/C)
Leeetal. [15] 40.9/42.8 Yes A/SA 44/45 NIH-CPSI, 10w 4,12,24 w 52 8/5
IPSS,
responders
Leeetal. [16] 39.8/36.4 Only III EA/SE 13/13 NIH-CPSI, 6w 3,6w 172 0/1
IPSS,
responders,
prostaglan-
din E2, and
B-endorphin
Sahin et al. 32.1/32.8 OnlyIlIB  A/SH 50/50 NIH-CPSI, 6w 6,8,16,24w 5/4 No
[17] IPSS
Kucuk etal.  33.3 Only IIIB  EA/SM 26/28 NIH-CPSI 7w 28 w None No
(18]
Leeetal. [19] 40.9/42.8 Yes A/SH 44/45/ VAS, cortisol, 10w 5,10 w None NA
B-endorphin,
leucine
enkephalin
Lee et al. [20] 42.9 Yes A/SH 6/6 Natural killer 10w 10w None NA
cell
Qietal. [21] 32.6/34.8 Only Il Aand SM/  30/30 NIH-CPSI, 1 mon After treat- 3/0 NA
SM TNF-a, ment
IL-18
Zhao et al. 32/31/33* Only IIB  A/SH/SM 30/30/30% NIH-CPSI 4w After treat- 1/1/2% 1/1/0
[22] ment
Lietal. [23] No Yes A/SM 40/40 NIH-CPSI, 20d After treat- 1/0 7/12
lecithin body, ment
TNF-a,
IL-1B
Maetal. [24] 35/33 Yes CE/SM 90/90 NIH-CPSI, 8w 1w 10/10 12
Lecithin
body,
B-endorphin,
plasma sub-
stance P

A/C acupuncture/control, M/F male/female, EA/SE electroacupuncture/sham electroacupuncture, SH sham acupuncture, CE catgut embedding,
SM standard medicine, NA not applicable, w weeks, mon month, d days

# Acupuncture group/sham acupuncture group/standard medicine group

Table 3 Methods of acupuncture and chosen acupoint

References

Methods

Chosen acupoints

Leeetal. [15]
Leeetal. [16]
Sahin et al. [17]

Kucuk et al. [18]
Leeetal. [19]
Lee et al. [20]
Qietal. [21]
Zhao et al. [22]
Lietal. [23]
Ma et al. [24]

Needle acupuncture
Electroacupuncture

Needle acupuncture

Electroacupuncture
Needle acupuncture
Needle acupuncture
Needle acupuncture
Needle acupuncture
Needle acupuncture
Catgut embedding

CV1(GuanYuan), CV4(Huiyin), SP6(Saninjiao), SP9 (Yinlinquan)
Bilaterally BL32(zhongliao), BL33(ciliao), GB30(huantiao)

BL33(Zhongliao), BL34(Xialiao), BL54(Zhibian), CV1(Huiyin), CV4(Guanyuan), SP6(Sanyinjiao),
SP9(Yinlingquan)

UB28(Pang Guang Shu), GB41(Zu Lin Qi), LIV3(Tai Chong), SP6(Sanyinjiao),SP8 (Diji), LI4 (He Gu)
CV1(Guan Yuan), CV4(Huiyin), SP6(Sanyinjiao), SP9(Yinlingquan)

bilaterally CV1(Guan Yuan), CV4(Huiyin), SP6(Sanyinjiao), SP9(Yinlingquan)

CV1(Guan Yuan), CV4(Huiyin), CV3(Zhongji), SP9(Yinlingquan), SP10(Xue Hai)

L7(Lie Que), SI3(Hou XI), SP4(Gong Sun)

CV1(Guan Yuan), CV3(Zhong Ji), SP6(Sanyinjiao), BL23 (Shenshu), B35(Hui Yang)

CV2(qugt), BL23(Shenshu), BL54(Zhibian), CV4(Huiyin), SP6(Sanyinjiao)

@ Springer
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Table 6 Comparisons of the laboratory test results between acupuncture and control groups

References Laboratory index Prior treatment (A/C) Post-treatment (A/C)

Lee et al. [16]
Leeetal. [19]

Prostaglandin E2 (pg/ml) 98.18 = 19.36 (only A)

8.04+4.5/92+53

71.43 £+ 14.98 (only A)

8.4 +3.4/9.9 + 4.8 (10th)
8.9 + 4.3/8.7 £ 3.4 (20th)
6.3 £2.7/6.3 & 2.1 (10th)
9.3 +4.1/5.4 £ 2.2 (20th)
1.6 £ 0.6/1.9 £ 0.5 (10th)
6.6 £ 2.8/1.0 £ 3.0 (20th)
5.83 £ 8.86/— 13.51 + 15.39

Cortisol level (ng/ml)

B-endorphin level (ng/ml) 94+27/94+4.1

Leucine enkephalin level 46+1.6/1.8+t14

Lee et al. [20] Natural killer cell levels Not provided

Qietal. [21] TNF-a 59.82 £ 51.59/66.93 £ 53.58 14.91 £ 12.71/44.15 £ 32.71
IL-18 138.52 + 107.63/173.28 £ 141.84 30.16 £ 30.63/74.67 £ 59.48

Lietal. [23] TNF-a 64.39 +10.74/71.31 £ 15.67 18.93 4= 7.94/28.41 £ 14.35
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acupuncture Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% Cl
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Ma 2015 1009 27 80 13.83 5.18 80 21.9% -3.74[-5.02,-2.46) -
Qi2012 13.2 575 27 16.57 3.52 30 16.6% -3.37[-5.88,-0.86) -
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Test for overall effect: Z= 4.35 (P < 0.0001
¢ ) Favours [acupuncture] Favours [control]

Fig. 2 Follow-up NIH-CPSI scores between acupuncture and control groups

acupuncture Control Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H. Random, 95% CI
Lee 2008 32 44 21 45 248% 3.05(1.26, 7.39) —
Lee 2009 12 12 2 12 6.6% 105.00[4.52,2438.70) E—
Li 2015 29 39 27 40 23.6% 1.40[0.53, 3.71] —
Ma 2015 73 80 63 80 24.0% 2.81[1.10,7.22) —
Sahin 2015 41 45 22 46 21.0% 11.18 [3.44, 36.33] e
Total (95% Cl) 220 223 100.0% 4.12[1.67, 10.18] e
Total events 187 135
Heterogeneity: Tau®= 0.65; Chi*= 12.06, df= 4 (P = 0.02); F=67% =0 02 0=1 ] 110 50:

Test for overall effect. Z= 3.07 (P = 0.002)
Favours [acupuncture] Favours [control]

Fig. 3 Responder rate between acupuncture and control groups

excluded because there was total NIH-CPSI reduction
score without total score at the endpoint [18]. Only
three RCTs involving 297 participants received pooled
analysis. We found a significant difference in favor of
acupuncture (MD —3.08, [95 % CI —5.57 to —0.60];

@ Springer

P = 0.02) with moderate heterogeneity (7 = 80 %)
[22-24] (Fig. 13)

Response rate: Two trials involving 192 participants
compared acupuncture to standard medication. We
found that acupuncture significantly increased response
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acupuncture control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% Cl
Lee 2008 7 45 36 8 48 40 16.3% -1.00[-3.09,1.09] -
Li 2015 7.45 207 39 816 3.14 40 21.4%  -0.71[-1.88,0.46) -
Qi 2012 6.37 285 27 753 2.05 30 207% -1.16[-2.46,0.14] =
Sahin 2015 716 1.81 45 1041 3.71 46 21.3% -3.25[-4.45,-2.05) -
Zhao 2014 6.48 2.39 29 10.75 2.88 29 20.4% -4.27[563,-2.91] -
Total (95% Cl) 176 185 100.0% -2.12[-3.54,-0.69] ¢
Heterogeneity: Tau= 2.13; Chi®= 21.76, df = 4 (P = 0.0002); "= 82% o g g % P

Test for overall effect: Z= 2.90 (P = 0.004)

Fig. 4 Follow-up pain subscores between acupuncture and control groups

acupuncture Control
Study or Subgroup Mean _SD Total Mean SD Total Weight
Lee 2008 0 29 36 2 32 40 151%
Li 2015 357 1.24 38 317 1.186 40 22.2%
Qi 2012 1.3 1.63 27 213 218 30 18.4%
Sahin 2015 298 0.94 45 4 1.51 46 22.3%
Zhao 2014 3.34 1.04 29 268 1.07 29 221%
Total (95% Cl) 176 185 100.0%

Heterogeneity: Tau®= 0.82; Chi*= 32.40, df= 4 (P < 0.00001); "= 88%

Test for overall effect. Z=1.01 (P =0.31)
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Fig. 5 Follow-up urinary subscores between acupuncture and control groups

acupuncture Control Mean Difference Mean Difference
Study or Subgroup _Mean _SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% Cl
Lee 2008 35 55 36 8 38 40 152% -4.50[-6.65,-2.35] -
Li2015 6.08 1.72 39 576 2.27 40 21.4% 0.32[-0.57,1.21] r
Qi 2012 55 2.26 27 69 1.489 30 209% -1.40[-2.41,-0.39] "
Sahin 2015 3.47 1.29 45 654 3.46 46 206% -3.07[-4.14,-2.00] -
Zhao 2014 424 1.37 29 451 1.54 29 219%  -0.27[-1.02,0.48] !
Total (95% Cl) 176 185 100.0% -1.60[-3.02,-0.18] ¢
Heterogeneity: Tau®= 2.26; Chi*= 37.37, df = 4 (P < 0.00001); *= 89% o g : % pre

Test for overall effect. Z=2.21 (P=0.03)

Fig. 6 Follow-up QOL subscores between acupuncture and control groups

Acupuncture Sham Acupuncture
Study or Subgroup _Mean SD Total Mean SD _ Total Weight

Mean Difference
IV, Random, 95% CI

Favours [acupuncture] Favours [control]

Mean Difference
IV, Random, 95% CI

Lee 2008 145 87 36 19 103 40 255%
Sahin 2015 136 337 45 2096 822 46 36.7%
Zhao 2014 1351 362 28 2396 549 28 37.8%
Total (95% Cl) 110 114 100.0%

Heterogeneity: Tau®= 5.16; Chi*= 6.57, df=2 (P=0.04); F=70%
Test for overall effect: Z= 4.90 (P < 0.00001)
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Fig. 7 Follow-up NIH-CPSI scores between acupuncture and sham acupuncture groups

rate compared with standard medication (RR 2.03, 3.

[95 % CI 1.04-3.97]; P = 0.04) with low heterogeneity

(P =2 %) [23, 24] (Fig. 14)

NIH-CPSI pain, urinary, and quality of life domain sub-
score: Two RCTs involving 137 participants compared
acupuncture to standard medication. We found that
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acupuncture  sham acupuncture Risk Ratio Risk Ratio
Study or Subgroup _ Events _ Total Events Total Weight M-H, Random, 95% ClI M-H, Random, 95% CI
Lee 2008 32 44 21 45 42.9% 1.56 [1.09, 2.24) —
Lee 2008 12 12 2 12 10.0% 5.00(1.63,15.31) -
Sahin 2015 41 45 22 46 471% 1.91 [1.39, 2.61) -
otal (95% .0% . .31, 2.
Total (95% Cl) 101 103 100.0° 1.93[1.31,2.82] >
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Test for overall effect: Z= 3.35 (P = 0.0008)
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Fig. 8 Responder rate between acupuncture and sham acupuncture groups

acupuncture sham acupuncture Mean Difference Mean Difference
Study or Subgrou Mean _SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% Cl
Lee 2008 7 45 38 8 48 40 314%  -1.00[-3.09,1.09]
Sahin 2015 746 181 45 1041 371 46 34.8% -3.25[4.45-2.08) =
Zhao 2014 648 239 29 1332 33 28 338% -6.84[8.34,-534] -
Total (95% CI) 110 114 100.0% -3.76[-6.81,-0.70] <&
Heterogeneity: Tau®= 6.61; Chi*= 23.18, df = 2 (P < 0.00001); I*= 91% o 3z 5 > P

Test for overall effect: Z= 2.41 (P = 0.02)
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Fig. 9 Follow-up pain subscores between acupuncture and sham acupuncture groups

acupuncture SA Mean Difference Mean Difference
Study or Subgroup Mean _SD Total Mean SD Total Weight [V, Random, 95% CI IV, Random, 95% CI
Lee 2008 7 45 36 8 48 40 424%  -1.00[-3.09,1.09]
Sahin 2015 716 1.81 45 1041 3.71 46 57.6% -3.25[-4.45,-2.05) O
Total (95% ClI) 81 86 100.0% -2.30[-4.47,-0.12]

-50 -25 0 25 50
Favours [acupuncture] Favours [SA]

Heterogeneity: Tau®=1.78; Chi*= 3.35, df=1 (P = 0.07); F=70%
Test for overall effect. Z= 2.06 (P = 0.04)

Fig. 10 Follow-up pain subscores between acupuncture and sham acupuncture groups

acupuncture Sham acupuncture Mean Difference Mean Difference
Study or Subgroup Mean SD_Total Mean SD _ Total Weight IV, Random, 95% Cl IV, Random, 95% Cl
Lee 2008 0 29 39 2 32 40 206% -2.00[-3.35,-0.65] -
Sahin 2015 298 094 45 4 151 46 41.7% -1.02[-1.54,-0.50]
Zhao 2014 334 1.04 29 539 1.44 28 37.7% -2.05[-2.70,-1.40] u
Total (95% Cl) 113 114 100.0% -1.61[-2.40,-0.82] ‘
Heterogeneity; Tau?= 0.32; Chi*= 6.54, df= 2 (P = 0.04); F= 69% k 50 2 5 : 2=5 50¢

Test for overall effect: Z= 3.98 (P < 0.0001)
Favours [acupuncture] Favours [Sham acupunctur]

Fig. 11 Follow-up urinary subscores between acupuncture and sham acupuncture groups

acupuncture Medication Mean Difference Mean Difference
Study or Subgroup _Mean _SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Lee 2008 35 55 36 8 38 40 26.7% -4.50[-6.65,-2.35] -
Sahin 2015 3.47 1.29 45 654 3.46 46 357% -3.07[-4.14,-2.00] =
Zhao 2014 424 1.37 29 525 1.66 28 376% -1.01[1.80,-0.22] I
Total (95% Cl) 110 114 100.0% -2.68[-4.59,-0.77] ¢
Heterogeneity: Tau® = 2.36; Chi*= 15.05, df= 2 (P = 0.0005); F= 87% t {

-50 .25 0 25 50

Test for overall effect. Z=2.75 (P = 0.006) o
Favours [acupuncture] Favours [Medication)

Fig. 12 Follow-up QOL subscores between acupuncture and sham acupuncture groups
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acupuncture standard medication Mean Difference Mean Difference
Study or Subgroup Mean _SD_Total _Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% Cl
Li 2015 17.23 647 39 1728 452 40 29.9%  -0.05[-2.52, 242
Ma 2015 10.09 27 80 1383 518 80 38.1% -3.74[5.02,-2.46) bl
Zhao 2014 1351 362 29 1865 475 29 32.0% -5.14[7.31,-2.97] -
Total (95% CI) 148 149 100.0% -3.08[-5.57,-0.60] L 4
Heterogeneity: Tau®= 3.80; Chi*= 9.81, df= 2 (P = 0.007); F= 80% i En ? X Pry

Test for overall effect: Z= 2.43 (P =0.02)

Favours [acupuncture] Favours [standard medication)]

Fig. 13 Follow-up NIH-CPSI scores between acupuncture and standard medication groups

acupuncture  standard medication Odds Ratio Odds Ratio
Study or Subgroup _ Events _ Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% ClI
Li 2015 29 39 27 40 55.4% 1.40[0.53, 3.71] —
Ma 2015 73 80 63 80 446%  2.81[1.10,7.22) —
Total (95% Cl) 119 120 100.0%  2.03[1.04,3.97] -
Total events 102 90
Heterogeneity: Chi*=1.02, df=1 (P=0.31); F=2% -0'02 Uf1 10 50

Test for overall effect: Z= 2.07 (P = 0.04)

Favours [acupuncture] Favours [medication)

Fig. 14 Responder rate between acupuncture and standard medication groups

acupuncture medication Mean Difference Mean Difference
Study or Subgroup Mean _SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% Cl
Li 2015 7.45 207 39 816 3.14 40 505%  -0.71[-1.88,0.46)
Zhao 2014 6.48 2.39 29 10.75 2.88 29 49.5% -4.27[5.63,-2.91) O
Total (95% Cl) 68 69 100.0% -2.47[-5.96, 1.02]

Heterogeneity: Tau®= 5.92; Chi*=15.10, df=1 (P = 0.0001); "= 93%
Test for overall effect. Z=1.39 (P =0.16)

Fig. 15 Follow-up pain subscores between acupuncture and standard
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Favours [acupuncture] Favours [medication]

medication groups

acupuncture Medication Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight [V, Fixed, 95% CI IV, Fixed, 95% Cl
Li2015 3.57 1.24 39 317 1.186 40 51.2% 0.40[-0.13,0.93) T
Zhao 2014 3.34 1.04 29 268 1.07 29 48.8% 0.66(0.12,1.20] ——
Total (95% Cl) 68 69 100.0% 0.53[0.15,0.91] <>
Heterogeneity: Chi®= 0.45, df= 1 (P = 0.50); F= 0% V) 3 5 s H

Test for overall effect: Z= 2.72 (P = 0.006)

Favours [acupuncture] Favours [Medication]

Fig. 16 Follow-up urinary subscores between acupuncture and standard medication groups

there were no difference in reducing pain between acu-
puncture and standard medication (MD —2.47, [95 %
CI —5.96 to 1.02]; P = 0.16) with high heterogeneity
(P = 93 %) [22, 23] (Fig. 15). But standard medica-
tion significantly improved urinary score compared
with acupuncture (MD 0.53, [95 % CI 0.15-0.91];
P = 0.006) with low heterogeneity (> =0 %) [22, 23]
(Fig. 16). There was no difference in improving quality
of life between acupuncture and standard medication
(MD —0.02, [95 % CI —0.60 to 0.55]; P = 0.93) with
low heterogeneity (> =0 %) [22, 23] (Fig. 17).

Acupuncture plus standard medication versus standard
medication

Only one trial involving 57 participants compared acupunc-
ture plus standard medication to standard medication. Thus,
we did not perform meta-analysis.

Laboratory indicators

Laboratory indicators played an important role in CP/
CPPS. Six RCTs reported laboratory indicators effect of
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acupuncture Medicatin

Mean Difference
IV, Fixed, 95% CI

Mean Difference
IV, Fixed, 95% ClI

Study or Subgroup Mean SD Total Mean SD Total Weight
Li 2015 6.08 1.72 39 576 227 40 41.7%
Zhao 2014 424 137 29 451 1.54 29 58.3%
Total (95% Cl) 68 69 100.0%

Heterogeneity: Chi®=0.99, df=1 (P =0.32); F= 0%
Test for overall effect: Z=0.08 (P = 0.93)
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Fig. 17 Follow-up QOL subscores between acupuncture and standard medication groups

acupuncture on CP/CPPS (Table 6). Laboratory indicators
in these studies include prostaglandin E2, B-endorphin,
lecithin body, cortisol, leucine enkephalin, natural killer
cell, TNF-a, IL-1B, and plasma substance P. Only TNF-a,
IL-18, and B-endorphin were reported by at least two trials.
Three RCTs reported p-endorphin indicator, two of which
[19, 24] used different measurement unit, and one trial [16]
did not provide raw data, thus we did not perform meta-
analysis of f-endorphin.

Two trials involving 136 participants compared acu-
puncture/acupuncture plus standard medication to standard
medication, and were included to meta-analysis of TNF-a
and IL-1 in prostatic fluid. The results showed baseline of
TNF-a had a significant difference between acupuncture and
medication groups (MD —6.93, [95 % CI —12.71 to —1.15];
P = 0.02) with no heterogeneity (> = 0 %) [21, 23] (Fig. 18).
Meta-analysis results revealed that there was no significant
difference in TNF-a between two groups at the end of fol-
low-up (MD —18.47, [95 % CI —37.76 to 0.81]; P = 0.06)
with high heterogeneity (> = 88 %) [21, 23] (Fig. 19). With
regard to IL-1P, its baseline showed no significant differ-
ence between two groups (MD —2.53, [95 % CI —29.40 to
24.33]; P = 0.85) with low heterogeneity P =12 %) [21,
23] (Fig. 20). Meta-analysis revealed there was a significant
difference between two groups at the end of follow-up (MD
—27.18, [95 % CI —36.30 to —18.06]; P < 0.00001) with
moderated heterogeneity (P =56 %) [21, 23] (Fig. 21).

Adverse effects rates
Five of ten trials reporting adverse events (ADs) are listed

in Table 2. We found no difference between acupuncture
and control group in adverse events rate (0.79, [95 % CI

Acupuncture medication
Study or Subgroup Mean SD_Total Mean SD_Total Weight
Li2015 64.39 10.74 39 71.31 15.67 40 95.5%
Qi 2012 59.8265 51.5919 27 66.9356 53.5841 30 4.5%
Total (95% Cl) 66 70 100.0%

Heterogeneity: Chi*= 0.0, df= 1 (P = 0.99); F= 0%
Test for overall efiect Z= 2.35 (P = 0.02)

0.40-1.57]; P = 0.50) with low heterogeneity > =0 %)
[15, 16, 22-24] (Fig. 22). Likewise, there was no difference
between acupuncture and standard medication in adverse
events rate (0.53, [95 % CI 0.21-1.33]; P = 0.18) with low
heterogeneity (> =0 %) [22-24] (Fig. 23).

Publication bias

A test of publication bias was performed using funnel plots
method. Results indicated a potential publication bias of
the above outcome measure.

Discussion

This study is an updated systemic review/meta-analysis on
the efficacy and safety of acupuncture for patients with CP/
CPPS. The result of meta-analysis including six trials reveals
that compared with sham acupuncture/standard medication,
acupuncture can bring better outcomes regarding NIH-CPSI,
response rate, pain symptoms, and quality of life for CP/
CPPS. It was suggested that acupuncture is a better treatment
method for patients with CP/CPPS compared with sham acu-
puncture/standard medication, especially in aspects of reliev-
ing pain symptoms and improving the QOL. But the results
show no significant difference on urinary symptoms between
acupuncture and the control. The result of response rate
was limited because there were different defining standard
in these trials. Six-point decrease in NIH-CPSI total score
was defined as the responder in two trials [15, 16] and 50 %
decrease in NIH-CPSI total score from baseline in two trials
[17, 18] was defined (Table 4). Our pooled results showed
that acupuncture was superior to sham acupuncture in many

Mean Difference
IV, Fixed, 95% CI

Mean Difference
IV, Fixed, 95% CI

-7.11[-34.43,20.21]

-6.92[-12.83,-1.01]

-6.93[-12.71, -1.15] <
-100 -50 0 50 100
Favours [acupuncture] Favours [medication]

Fig. 18 TNF-alpha level in pre-treatment between acupuncture or acupuncture plus standard medication and standard medication groups
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Mean Difference Mean Difference

IV, Random, 95% ClI

Acupuncture medication
Study or Subgroup Mean SD_Total Mean SD_Total Weight
Li2015 18.93 7.94 39 28.41 14.35 40 54.5%
Qi2012 14.9111 12,7147 27 441463 32.7145 30 455%
Total (95% CI) 66 70 100.0%

Heterogeneity: Tau®= 170.92; Chi*= 8.06, df=1 (P = 0.005); = 88%
Test for overall effect: Z=1.88 (P = 0.06)

IV, Random, 95% ClI
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-20.24 [-41.89,-16.58] —
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Fig. 19 TNF-alpha level in post-treatment between acupuncture or acupuncture plus standard medication and standard medication groups

Mean Difference
IV, Fixed, 95% CI

Mean Difference
IV, Fixed, 95% CI

acupuncture medication
Study or Subgroup Mean SD_Total Mean SD_Total Weight
Li2015 172.38 56.37 39 168.27 76.19 40 82.9%
Qi 2012 138.5179 107.6278 27 173.2797 141.8441 30

Total (95% ClI) 66

Heterogeneity: Chi*=1.14, df=1 (P=0.29), F=12%
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Fig. 20 IL-1beta level in pre-treatment between acupuncture or acupuncture plus standard medication and standard medication groups
acupuncture medication Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD_Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% Cl
Qi 2012 30.1458 30.6274 27 74665 59.4773 30 14.2% -4452[-68.74,-2030) ¥
Li 2015 58.85 17.28 3% 8316 26.52 40 85.8% -24.31[-34.16,-14.46] _._
Total (95% Cl) 66 70 100.0% -27.18 [-36.30, -18.06] ~
Heterogeneity: Chi*= 2.30, df=1 (P = 0.13); F= 56% t t y !
Testfor overall effect: Z= 5.84 (P < 0.00001) -50 28 0 % o 50
Favours [acupuncture] Favours [medication)
Fig. 21 IL-1beta level in post-treatment between acupuncture or acupuncture plus standard medication and standard medication groups
acupuncture Control Odds Ratio Odds Ratio
Study or Subgroup  Events  Total Events Total Weight M-H, Fixed, 95% Cl M.H, Fixed, 95% Cl
Lee 2008 8 44 5 45 221% 1.78[0.53,5.93) e
Lee 2009 0 13 1 13 7.9% 0.31(0.01,8.30) *
Li 2015 7 40 12 40 54.0% 0.49[0.17,1.43] ——
Ma 2015 1 90 2 90 10.8% 0.49 [0.04, 5.55]
Zhao 2014 1 30 1 30 53% 1.00([0.06,16.76)
Total (95% CI) 217 218 100.0%  0.79[0.40, 1.57] -
Total events 17 21
Heterogeneity. Chi*= 2.97, df=4 (P = 0.56), F= 0% '0'02 Uf1 1 1-0 50-

Test for overall effect: Z= 0.67 (P = 0.50)

Fig. 22 Adverse events between acupuncture and control groups

aspects including NIH-CPSI, response rate, pain and urinary
symptoms, and quality of life. But placebo effects of acu-
puncture for CP/CPPS cannot be completely eliminated due
to specificity of acupuncture. For example, it is hard to exe-
cute an exact blinding of participants or personnel. We also
found that acupuncture significantly decreased NIH-CPSI
total score and increased response rate compared with stand-
ard medication, but standard medication was superior to acu-
puncture in improving urinary symptom, and no difference

Favours [acupuncture] Favours [control]

occurred in reducing pain and improving quality of life. Qin
et al. reported that there was no difference in improving uri-
nary symptoms between acupuncture and standard medica-
tion [27], which was out of accord with our result. We noted
possible causes. Firstly, the drugs used were different in vari-
ous studies. The review reported by Qin et al. showed that
drugs used included levofloxacin, tamsulosin, and ibuprofen
used for CP/CPPS; however, our report included tamsulosin
and celecoxib. Secondly, assessment criteria were various.
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acupuncture  standard medication Odds Ratio Odds Ratio
Study or Subgroup __Events __ Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI
Li 2015 7 40 12 40 771% 0.49[017,1.43] ——
Ma 2015 1 90 2 90 15.4% 0.49 [0.04, 5.55]
Zhao 2014 1 30 1 30 75% 1.00[0.06,16.76)
Total (95% CI) 160 160 100.0%  0.53[0.21, 1.33] R i
Total events 9 15
Heterogeneity: Chi*=0.21, df=2 (P = 0.90); F= 0% 002 01 1 10 50

Testfor overall effect: Z=1.35 (P =0.18)
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Fig. 23 Adverse event between acupuncture and standard medication groups

The score reduction was used as assessment criteria by Qin
et al. and was estimated by using the Cochrane Handbook
for Systematic Reviews of Interventions and an imputed cor-
relation coefficient of 0.5 (R%40.5) according to raw data.
The score at end-point of follow-up was adopted in our stud-
ies, but one trial adopted the score reductions as assessment
measure [18]. The investigators attempted to contact with
corresponding author to obtain the raw data once a week (at
least three times) and did not get response. So this trial was
excluded from pooled analysis. Thirdly, the limited RCTs
number and sample size might be associated with the con-
flicting results.

The theory of traditional Chinese medicine showed acu-
puncture can stimulate the Qi (energy flow) through merid-
ians. However, the exact mechanism of the beneficial thera-
peutic effects of acupuncture on CP/CPPS remains unknown
[9]. Increasing evidence showed that acupuncture affected
laboratory indicators including TNF-a and IL-18. We found
the evidence supported that acupuncture down-regulated
IL-1B in prostatic fluid. But pool review showed that there
was no difference in TNF-a content between acupuncture/
acupuncture plus standard medication and standard medi-
cation for CP/CPPS. It may be in contact with the various
baselines in TNF-o.. Nadler et al. [25] demonstrated that the
IL-18 and TNF-a level in prostatic fluid in CP/CPPS are
higher than the level in normal people. In addition, the other
indicators involving endomorphin-1, B-endorphin, encepha-
lin, and serotonin were reported. Acupuncture increased
endomorphin-1, B-endorphin, encephalin, and serotonin
contents and had the activities such as analgesia and seda-
tion [8, 19]. In our study, two trials showed acupuncture sig-
nificantly reduced p-endorphin level, but one trial revealed
that acupuncture reduced B-endorphin level without statisti-
cal significance [19, 24]. One trial reported that acupuncture
significantly reduced prostaglandin E2 level in post-mas-
sage urine in patients with CP/CPPS [16]. One trial reveals
that acupuncture significantly increased serum NK cell [20].

We searched three systematic review/meta-analysis pub-
lished in English about acupuncture for CP/CPPS. In Janu-
ary 2012, a systematic review included nine Asian RCTs;
the evidence that acupuncture is effective for CP/CPPS is
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encouraging but not conclusive because of several caveats
such as the quantity and quality of the existing evidence [26].
For example, the included trials were published in Chinese
except for one trial in English [15], and their quality was low.
In January 2016, a systematic review included seven RCTs,
of which four were published in English and three in Chi-
nese; this result showed that acupuncture has better efficacy
for CP/CPPS than standard medical treatment and may serve
as a standard treatment [27]. This review did not perform the
meta-analysis on the subscore of NIH-CPSI. We sought all
relevant trials and found that one trial [14] was updated by
the same author in 2015. In March 2016, a systematic review
included seven RCTs (4 published in English, 3 published in
Chinese); current evidence supports acupuncture as an effec-
tive treatment for CP/CPPS-induced symptoms, particularly
in relieving pain [28]. This review is a high-quality meta-
analysis, but some high-quality RCTs published in Chinese
in recent years did not included. Laboratory indicators were
considered as biochemical parameter to evaluate the efficacy
of acupuncture for CP/CPPS. Hence, it is necessary to per-
form a new meta-analysis to re-evaluate efficacy and safety
of acupuncture for CP/CPPS.

Limitations

Firstly, many factors including different types of acupunc-
ture, frequency of administration, duration of each session,
location of acupoints, manipulation of the needle, experi-
ence of manipulators, and the qualities of original studies
may potentially impact clinical effects of acupuncture. Sec-
ondly, it is difficult to conduct subgroup analysis or Meta
regression due to the limitation of trial number and infor-
mation. Thirdly, it is difficult to implement strictly double-
blind trial due to the features of acupuncture.

Conclusion

In summary, the current study indicates that compared with
sham acupuncture/standard medication, acupuncture is an
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effective and safe treatment for CP/CPPS patients, espe-
cially in relieving pain symptoms and improving quality
of life. Standard medication significantly improved urinary
symptoms compared with acupuncture. Acupuncture can
decrease the IL-1p in prostatic fluid for CP/CPPS. But it
still needs more studies to execute a subgroup analysis of
various kinds of acupuncture and medicines.
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