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Background: Acupuncture has promising effects on chronic
prostatitis/chronic pelvic pain syndrome (CP/CPPS), but high-quality
evidence is scarce.

Objective: To assess the long-term efficacy of acupuncture
for CP/CPPS.

Design: Multicenter, randomized, sham-controlled trial. (Clinical
Trials.gov: NCT03213938)

Setting: Ten tertiary hospitals in China.

Participants: Men with moderate to severe CP/CPPS, regard-
less of prior exposure to acupuncture.

Intervention: Twenty sessions of acupuncture or sham acu-
puncture over 8 weeks, with 24-week follow-up after treatment.

Measurements: The primary outcome was the proportion
of responders, defined as participants who achieved a clini-
cally important reduction of at least é points from baseline
on the National Institutes of Health Chronic Prostatitis
Symptom Index at weeks 8 and 32. Ascertainment of sus-
tained efficacy required the between-group difference to be
statistically significant at both time points.

Results: A total of 440 men (220 in each group) were
recruited. At week 8, the proportions of responders were
60.6% (95% Cl, 53.7% to 67.1%) in the acupuncture group
and 36.8% (Cl, 30.4% to 43.7%) in the sham acupuncture

group (adjusted difference, 21.6 percentage points [Cl, 12.8
to 30.4 percentage points]; adjusted odds ratio, 2.6 [Cl, 1.8
to 4.0]; P< 0.001). At week 32, the proportions were 61.5%
(Cl, 54.5% to 68.1%) in the acupuncture group and 38.3%
(Cl, 31.7% to 45.4%) in the sham acupuncture group
(adjusted difference, 21.1 percentage points [Cl, 12.2 to
30.1 percentage points]; adjusted odds ratio, 2.6 [Cl, 1.7 to
3.9, P<0.001). Twenty (9.1%) and 14 (6.4%) adverse
events were reported in the acupuncture and sham acupunc-
ture groups, respectively. No serious adverse events were
reported.

Limitation: Sham acupuncture might have had certain phys-
iologic effects.

Conclusion: Compared with sham therapy, 20 sessions of
acupuncture over 8 weeks resulted in greater improvement
in symptoms of moderate to severe CP/CPPS, with durable
effects 24 weeks after treatment.
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hronic  prostatitis/chronic  pelvic pain  syndrome

(CP/CPPS) involves urogenital pain, lower urinary tract
symptoms, psychological issues, and sexual dysfunction (1).
It affects 2% to 16% of the population in high-income coun-
tries and 11% in low- and middle-income countries (2, 3).
The negative effect of CP/CPPS on quality of life is similar to
that of angina, myocardial infarction, congestive heart failure,
diabetes mellitus, and Crohn disease (4, 5). Its pathophysiol-
ogy may involve a composite of neuropsychophysiologic
factors, such as inflammation in the prostate, anxiety and
stress, and dyssynergic voiding (6, 7). Although empirical
antibiotics, a-blockers, and anti-inflammatories are the
mainstays of treatment in clinical practice, they often target
only 1 aspect of the disease and have not shown beneficial
effects compared with placebo (8-10). In addition, relief of
CP/CPPS is limited to the period of medication use, and effi-
cacy tends to fade after medication use is discontinued; an
increased incidence of adverse events has to be taken into
account with long-term use (11-13).

Acupuncture has long been a nonpharmaceutical
choice for pain management, with sustained effects over
12 months (14), and pelvic pain is among the most
common indications (15). In a recent Cochrane review
on CP/CPPS that assessed 20 nonpharmacologic inter-
ventions, only acupuncture and extracorporeal shock-
wave therapy were likely to result in symptom relief with
a good safety profile (16). However, a clinically meaning-
ful responder analysis found that acupuncture resulted in
little or no difference compared with sham acupuncture
in the number of persons who achieved the minimal
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clinically important difference of 6 points on the National
Institutes of Health Chronic Prostatitis Symptom Index (NIH-
CPSI), although the quality of the evidence was very low
(16). In addition, the durability of acupuncture effects is still
not clear (7, 17).

Our pilot study revealed that a significantly larger
number of persons with CP/CPPS who received 8 weeks
of acupuncture had positive outcomes 24 weeks after
treatment compared with those receiving sham acupunc-
ture, suggesting clinically meaningful and potentially
long-lasting benefits of acupuncture for CP/CPPS (18).
We therefore conducted this multicenter, large-scale,
randomized trial to assess the long-term efficacy of acu-
puncture for CP/CPPS.

METHODS

Design Overview

This was a 10-center, randomized, sham-controlled
trial involving men with CP/CPPS. The study was approved
by the institutional review boards at the coordinating cen-
ter and each study site (Supplement 1, available at
Annals.org). The protocol (Supplement 2, available at
Annals.org) has been published previously (19). All partici-
pants provided informed consent.

Setting and Participants

The study was conducted in the outpatient depart-
ments of 10 tertiary hospitals in cities across China.
Volunteers were recruited via newspapers, a website,
and hospital posters. The diagnosis of CP/CPPS was
made by urologists using medical history, physical
examinations, and laboratory tests; a 2-glass test (20)
was performed in every participant to collect urine speci-
mens and expressed prostatic secretion for analysis and
culture. Men were eligible if they had experienced dis-
comfort or pain in the pelvic region for at least 3 of the
previous 6 months without evidence of infection (21),
were aged 18 to 50 years, and reported a total score of
atleast 15 on the NIH-CPSI.

We excluded men with other types of prostatitis; uro-
genital infection; history of genitourinary cancer; bladder
outlet obstruction; overactive bladder; interstitial cystitis;
neurogenic bladder; postvoid residual urine volume of
100 mL or greater; maximum flow rate of 15 mL/s or less;
inflammatory bowel disease; neurologic impairment
affecting the bladder; psychiatric disorder; severe car-
diac, respiratory, or hematopoietic disorders; liver or re-
nal dysfunction; or medical therapy for CP/CPPS in the
previous 4 weeks. Participants with prior exposure to
acupuncture were not excluded.

Randomization and Masking

Eligible participants were randomly assigned ina 1:1
ratio to acupuncture or sham acupuncture via the web-
response system of the Central Randomization System
for Clinical Research. The randomization was performed
with permuted blocks of size 4 or 6, stratified according
to site. Participants, outcome assessors, and statisticians
were blinded to treatment assignment, but acupunctu-
rists were not.
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Interventions

The intervention protocol was based on our pilot
study (18) and expert consensus. The treatments were
administered by certified acupuncturists (=2 at each site)
who had 5 years of undergraduate education on acu-
puncture and at least 2 years of clinical experience.

For the acupuncture group, acupoints of bilateral
Zhongliao (BL33), Huiyang (BL35), Shenshu (BL23), and
Sanyinjiao (SP6) were used (Figure 1 of Supplement 3, avail-
able at Annals.org). Stainless steel, single-use, sterile needles
were inserted to a depth of 50 to 60 mm at BL33 (at an
angle of 30° to 45° in an inferomedial direction) and BL35
(in a slightly superolateral direction); at BL23 and SPé, the
needles were inserted vertically to a depth of 25 to 30 mm.
After needle insertion, gentle and even manipulations (once
every 10 minutes, 30 seconds each time) involving lifting,
thrusting, twirling, and rotating were performed at all acu-
points except BL33 to attain deqi (a sensation of aching,
soreness, swelling, heaviness, or numbness [22]). For the
sham acupuncture group, minimally invasive needles were
inserted to a depth of 2 to 3 mm at bilateral nonacupoints
(15 mm lateral to BL23, BL33, and BL35 and 10 mm lateral
to SPé [Figure 1 of Supplement 3]) without manipulation.

Participants in both groups started treatment on the
day of randomization and received twenty 30-minute
sessions over 8 consecutive weeks: 3 sessions in each of
the first 4 weeks (ideally every other day) followed by 2
sessions per week (ideally every 2 or 3 days) in the
remaining 4 weeks. All participants were followed for 24
weeks after treatment.

A total of 23 acupuncturists administered the treatment.
They could perform both acupuncture and sham acupunc-
ture, with priority given to the same acupuncturist delivering
treatment to a specific participant throughout the trial when-
ever possible. Acupuncturists were not allowed to disclose
group allocation to participants and conducted the treat-
ment in accordance with standardized operating proce-
dures across groups (Supplement 2). Before treatment,
participants were told they would receive either traditional
acupuncture with relatively deep needle insertion or minimal
acupuncture with relatively shallow insertion at nonacu-
points. Participants were treated by appointment to maintain
blinding and avoid communication. The acupoints that were
used are located in the lumbosacral and posterior tibial
regions and were difficult for participants to see while prone.
Participants might sense the needle piercing the skin but
usually were unable to tell how deeply it was inserted. To
test the success of blinding, within 5 minutes after either
treatment session at week 8, participants were asked
whether they had received traditional acupuncture in the
previous weeks (yes, no, or unclear).

Participants were encouraged to refrain from using medi-
cations or other therapies for management of CP/CPPS
throughout the trial. If other therapies were used, details were
documented on a concomitant medications form.

Assessments and Outcomes

The primary outcome was the proportion of res-
ponders, defined as those with a reduction of at least 6
points from baseline in the NIH-CPSI total score. The
NIH-CPSI was administered at weeks 1 to 8, 20, and 32.
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Figure 1. Study flow diagram.

Assessed for eligibility (n =735) | Excluded (n =295)

Did not meet inclusion criteria or met
exclusion criteria (n =276)*
Symptoms persisted for <3 mo: 42
Aged >50 y: 45
NIH-CPSI score <15: 76

Residual urinary volume 2100 mL: 15
Bacterial prostatitis: 38

Peak urinary flow rate <15 mL/s: 44
Benign prostatic hyperplasia: 76

4 Oral medication use in previous 30 d: 54
Randomly assigned (n = 440) | Declined to participate (n =19)
Assigned to acupuncture (n =220) Assigned to sham acupuncture (n =220)
Received acupuncture (n =215) Received sham acupuncture (n =215)
Did not receive acupuncture (n =5) Did not receive sham acupuncture (n =5)
Declined to participate: 5 Declined to participate: 4
Withdrew without giving reason: 1

A

)

Completed 8-wk treatment (n =206) Completed 8-wk treatment (n =208)
Discontinued treatment (n =9) Discontinued treatment (n =7)
Lost to follow-up: 4 Withdrew without giving reason: 4
Withdrew without giving reason: 4 Lost to follow-up: 3
Withdrew because of lack of

perceived efficacy: 1

\
Completed 32-wk follow-up (n =206) | Completed 32-wk follow-up (n =208) |

Included in intention-to-treat
analyses (n =220)

Included in intention-to-treat
analyses (n =220)

NIH-CPSI = National Institutes of Health Chronic Prostatitis Symptom Index.
* Some participants had >1 reason for exclusion.

Response was assessed immediately after the 8-week
treatment (week 8) and 24 weeks after treatment (week
32); the between-group difference had to be statistically
significant at both time points for us to conclude efficacy
for at least 24 weeks.

The NIH-CPSI is a universally accepted, reliable, and
valid instrument recommended by consensus guidelines
for clinical evaluation of and research on CP/CPPS (1, 23). It
measures pain (score range, 0 to 21), urinary function
(score range, 0 to 10), and effect on quality of life (score
range, 0 to 12), with a total score ranging from 0 to 43 and
higher scores indicating worse conditions (23). A 6-point
decrease in the total score was identified by receiver-
operating characteristic curve as the optimal threshold,
with high sensitivity, specificity, and discriminative ability
to differentiate clinically important improvement. The NIH-
CPSI correlated well with the global response assessment
(GRA) (a 7-point assessment on participant-perceived
improvement with treatment), which has been used in clini-
cal trials to designate participants reporting marked or
moderate improvement as clinical responders (24).

The GRA and the Chinese-version International Index
of Erectile Function 5 (IlEF-5) were administered at weeks
4, 8, 20, and 32. The International Prostate Symptom

Score (IPSS), the Hospital Anxiety and Depression Scale
(HADS), and the EuroQol 5 Dimension 5 Level (EQ-5D-5L)
were administered at weeks 8, 20, and 32. The IIEF-5
score ranges from 0 to 25, with lower scores indicating
more severe dysfunction; the minimal clinically important
difference is 5 points (25, 26). The IPSS ranges from 0 to
35, with higher scores indicating more severe urinary
symptoms (27). The HADS score ranges from 0 to 42, with
higher scores indicating greater anxiety and depression
(28). The EQ-5D-5L overall index ranges from —0.39 to
1.00 (29), with a higher overall index indicating better
generic health status (30). Peak and average urinary flow
rates were assessed at weeks 8 and 32.

Participants' expectations of acupuncture for general
illness and for CP/CPPS were assessed before treatment.
Blinding was assessed using the James and Bang blind-
ing indices (31). Adherence was assessed by counting
the number of treatment sessions.

Adverse events were documented by participants
and outcome assessors on a form throughout the trial. All
adverse events were systematically collected via semi-
structured and open-ended questions and were catego-
rized by acupuncturists and urologists as treatment-
related or non-treatment-related within 24 hours of
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Table 1. Baseline Characteristics of the Study Population*

Characteristic

Acupuncture (n = 220)t Sham Acupuncture (n = 220)t

Mean age (SD), y 35.5(8.0) 36.1(7.9)
Race, n (%)t
Han 213(99.1) 214 (99.1)
Other 2(0.9) 2(1.0)
Mean body mass index (SD), kg/m2 23.6(3.1) 24.3(7.4)
Married, n (%) 152 (71.4) 165 (76.4)

Median sexual frequency per week (range)
Education level, n (%)

1.0 (1.0 to 2.0) 1.0 (1.0 to 2.0)

Primary education or less 2(0.9) 1(0.5)
Secondary education 98 (46.4) 95 (44.0)
Tertiary education 111 (52.6) 120 (55.6)
Current smoker, n (%) 79 (37.1) 71(32.9)
Current drinker, n (%) 112 (53.1) 112 (52.3)
Eating preferences, n (%)
Normal 160 (76.6) 160 (74.4)
Fast food 7 (3.3) 12 (5.6)
Light 21(10.0) 23(10.7)
Spicy 14(6.7) 15(7.0)
Tea/coffee 7(3.3) 5(2.3)
Habit of staying up late, n (%) 120 (56.3) 99 (46.0)
Sedentary lifestyle, n (%) 147 (70.3) 148 (69.5)
Median CP/CPPS symptom duration (range), y 2 (1.0 to 4.0) 2 (1to 3.5)
Comorbidities, n (%) 11(5.1) 11(5.1)
Neck, waist, or knee pain 3(1.4) 2(0.9)
Chronic gastritis 2(0.9) 3(1.4)
Anxiety and insomnia 1(0.5) 3(1.4)
Benign prostatic hyperplasia 2(0.9) 2(0.9)
Other 5(2.3) 2(0.9)
Previous treatments for CP/CPPS, n (%) 99 (46.0) 102 (47.4)
Herbal medicine 77 (35.8) 74 (33.4)
Local treatments 21(9.8) 25(11.6)
Antibiotics 17(7.9) 18(8.4)
a-Blockers 8(3.7) 13(6.0)
Acupuncture 3(1.4) 10 (4.7)
Physical therapy 5(2.3) 6(2.8)
5-a-Reductase inhibitors 5(2.3) 2(0.9)
Other 10(4.7) 10 (4.7)
Mean NIH-CPSI score (SD)§
Total (range, 0 to 43) 31.0(4.8) 31.4(5.2)
Pain subscale (range, 0 to 21) 16.4(2.6) 16.6(2.8)
Urinary subscale (range, 0 to 10) 5.3(2.6) 5.5(2.6)
Quality-of-life subscale (range, 0 to 12) 9.3(2.0) 9.3(2.0)
Mean IPSS score (SD) (range, 0 to 35)§ 11.3(6.4) 12.2 (6.8)
Mean IIEF-5 score (SD) (range, 0 to 25))| 15.1(5.7) 15.4 (5.6)
Mean HADS score (SD) (range, 0 to 42)§ 13.6(6.9) 13.6 (6.6)
Mean EQ-5D-5L overall index (SD) (range, —0.39 to 1.00)9 0.8(0.1) 0.9(0.1)
Mean peak urinary flow rate (SD), mL/s 22.0(7.4) 21.7 (6.2)
Mean average urinary flow rate (SD), mL/s 12.5(5.1) 11.9(3.9)
Median total prostate-specific antigen level (range), ng/mL 0.6(0.3to 1.1) 0.6(0.3to0 1.2)
Median residual urinary volume (range), mL 4.5(0to 14.0) 4.0(0to 15.0)

CP/CPPS = chronic prostatitis/chronic pelvic pain syndrome; EQ-5D-5L = EuroQol 5 Dimension 5 Level; HADS = Hospital Anxiety and Depression
Scale; IIEF-5 = International Index of Erectile Function 5; IPSS = International Prostate Symptom Score; NIH-CPSI = National Institutes of Health
Chronic Prostatitis Symptom Index.

* Ten participants (5 [who declined to participate] in the acupuncture group and 5 [4 who declined to participate and 1 who withdrew without giv-
ing a reason] in the sham acupuncture group) did not receive the study treatment.

T Sample sizes for individual characteristics varied because of missing data (n = 203 to 220 in the acupuncture group and 211 to 220 in the sham

acupuncture group).
1t Self-reported by participants.

§ Higher scores on the NIH-CPS], IPSS, and HADS indicate worse symptoms.

|| Higher scores on the IIEF-5 indicate better sexual function.
9l Higher EQ-5D-5L overall index indicates better health.

occurrence. Discrepancies were resolved via discussion
and consensus. Serious adverse events were immediately
reported to the principal investigator (Z.L.) and were
reported to the institutional review board at the coordinat-
ing center and the clinical sites within 24 hours. All
adverse events were followed up until resolution.

Statistical Analysis

On the basis of previously published data in similar popu-
lations (18), we anticipated a 46.7% responder rate in the
sham acupuncture group. A sample size of 440 participants
was estimated to provide 90% power to detect a between-
group difference of 17 percentage points (63.7% vs. 46.7%;
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Table 2. Primary and Secondary Outcomes

Outcome

Acupuncture
(n = 220)

Sham Acupuncture
(n =220)

Adjusted Odds Ratio
or Adjusted Difference
(95% CI)

Primary outcome*
Responders (95% Cl), %
Week 8
Week 32

Secondary outcomes

Adjusted mean change in NIH-CPSI
total score (95% Cl)t

Week 4

Week 8

Week 20

Week 32
Adjusted mean change in NIH-CPSI
pain subscale score (95% CI)f

Week 4

Week 8

Week 20

Week 32
Adjusted mean change in NIH-CPSI
urinary subscale score (95% Cl)f

Week 4

Week 8

Week 20

Week 32
Adjusted mean change in NIH-CPSI
quality-of-life subscale score (95% CI)t

Week 4

Week 8

Week 20

Week 32
Adjusted mean change in IPSS score
(95% ChE

Week 4

Week 8

Week 20

Week 32
Adjusted mean change in IIEF-5 score
(95% CI)§

Week 8

Week 20

Week 32
Adjusted mean change in HADS score
(95% Cht

Week 8

Week 20

Week 32
Adjusted mean change in EQ-5D-5L
score (95% CI)§

Week 8

Week 20

Week 32
Adjusted mean change in peak urinary
flow rate (95% ClI), mL/s§

Week 8

Week 32
Adjusted mean change in average
urinary flow rate (95% Cl), mL/s§

Week 8

Week 32
Use of other treatment for CP/CPPS
during study, n (%)||

Herbal medicine

Antibiotics

60.6 (53.7 to 67.1)
61.5(54.5 to 68.1)

-4.8
—7.4
-7.2
—7.4

—5.4t0 —4.3)
—8.0to —6.8)
—8.0to —6.6)
—8.1t0 —6.7)

—-1.6(-1.8t0 —1.3)
—2.1(-241t0 —-1.9)
-2.0(-2.3t0 -1.8)
—-2.0(-2.3t0 —1.8)

-1.3(-1.6to -1.1)
—-2.1(-2.41t0 —-1.9)
—-2.1(-2.3t0 —1.8)
—2.1(-241t0 —-1.9)

-1.9
-3.1
=32
-3.1

22t -1.7)
—3.4t0-2.8)
—3.5t0 —2.8)
~3.5t0 ~2.8)

—2.7(-3.2t0 -2.3)
—4.4(-4.91t0 -3.9)
—4.7(-5.3t0 —4.2)
—4.7(-5.41t0 —4.1)

0.8(0.2to 1.3)
0.7 (0.2to0 1.3)
1.0(0.4 to 1.6)

—-1.9(-2.5t0 —1.4)
—-2.4(-3.0to -1.8)
—2.8(-3.5t0 -2.2)

0.06 (0.05 to 0.07)
0.06 (0.05 t0 0.07)
0.06 (0.05 to 0.08)

0.6 (—0.3to 1.6)
0.5(-0.4t0 1.3)

0.6(0.1to 1.1)
0.5(0.1to 1.0)
16(7.4)

9(4.2)
5(2.3)

36.8(30.4to 43.7)
38.3(31.7 to 45.4)

~3.7(=4.2t0 —3.1)
~4.9(-5.5t0 —4.3)
—4.5(-5.2t0 —3.9)
4.9 (-5.5t0 —4.2)
~1.1(=1.3t0 —0.9)
~1.3(=1.5t0 —1.1)
~1.0(=1.2t0 —0.7)
~1.3(-1.5t0 —1.0)
~1.0(=1.2t0 —0.8)
14 (-1.6t0 -1.2)
1.5(-1.7t0-1.2)
~1.5(-1.8t0 —1.2)
~1.5(=1.8t0 —1.3)
2.2(-2.41t0—1.9)
—2.0(=2.4t0 —1.7)
21(-2.41t0 —1.8)
1.7 (=2.1t0 —1.2)
2.7(-3.2t0 -2.2)
—3.0(=3.6t0 —2.4)
~3.1(-3.8t0 —2.5)

0.3(-0.3t00.8)
0.2(-0.3t00.7)
0.4(-0.1to0 1.0)

~0.8(-1.3t0 —0.3)
~0.6(=1.3t00)
~0.5(-1.2t0 0.1)

0.03(0.02 to 0.04)
0.03(0.02 to 0.04)
0.03(0.02 to 0.04)

0.7 (-0.2to0 1.6)
—0.6(-1.41t00.2)

0.4(-0.1t00.9)
—0.2(-0.6t0 0.3)
15(7.0)

2.6 (1.8t0 4.0)t
2.6 (1.7 to 3.9t

~1.2(=1.9 to —0.4)
~2.5(-3.4t0 —1.6)
_2.7(-3.7t0 —1.8)
~2.6(~3.5t0 —1.6)

—0.5(-0.8to —0.1)
—0.8(-1.2to —0.5)
-1.0(-1.4t0 -0.7)
—0.8(-1.1to —0.4)
—0.3(-0.6t0 0)

—0.7 (1.1 to —0.4)
—0.6(-1.0to -0.2)
—0.6(-1.0to —0.3)

—0.4(-0.8 0 0)

~0.9(~1.4t0 —0.5)
~1.1(=1.6 to —0.6)
“1.1(-1.5t0 —0.6)

-1.1(-1.8t0 -0.4)
—1.7(-2.5t0 -0.9)
—1.8(-2.6to —0.9)
—1.6(-2.5t0 —0.8)
0.5(-0.3t0 1.2)

0.5(-0.2t0 1.3)
0.6(-0.3to0 1.4)

—-1.1(-1.9to —0.4)
-1.7(-2.6to -0.9)
—2.3(-3.2to —1.4)

0.03(0.02 to 0.04)
0.03(0.02 to 0.05)
0.04 (0.02 to 0.05)

~0.1(~1.4101.3)
1.1(-0.1102.2)

0.2(-0.5t0 0.9)
0.7 (0to 1.3)
NA

NA
NA

Continued on following page
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Table2-Continued

Outcome Acupuncture Sham Acupuncture Adjusted Odds Ratio
(n=220) (n =220) or Adjusted Difference
(95% ClI)
Infrared therapy or moxibustion 4(1.9) 3(1.4) NA
a-Blockers or 5-a-reductase inhibitors 3(1.4) 1(0.5) NA
Hip bath 1(0.5) 1(0.5) NA
Sertraline 0 1(0.5) NA

CP/CPPS = chronic prostatitis/chronic pelvic pain syndrome; EQ-5D-5L = EuroQol 5 Dimension 5 Level; HADS = Hospital Anxiety and Depression
Scale; IIEF-5 = International Index of Erectile Function 5; IPSS = International Prostate Symptom Score; NA = not applicable; NIH-CPSI = National

Institutes of Health Chronic Prostatitis Symptom Index.

* Defined as a reduction of =6 points from baseline in the NIH-CPSI total score. Details on the responder analyses at each visit are provided in

Figure 2 and in Table 7 of Supplement 3 (available at Annals.org).

1 Odds ratios are from the prespecified logistic generalized linear mixed model and are adjusted for baseline NIH-CPSI total score.

1 Negative changes indicate better outcomes. Data were calculated using a mixed-effects model with baseline adjustment.

§ Positive changes indicate better outcomes. Data were calculated using a mixed-effects model with baseline adjustment.

|| Ten participants (5 [who declined to participate] in the acupuncture group and 5 [4 who declined to participate and 1 who withdrew without giv-
ing a reason] in the sham acupuncture group) did not receive the study treatment. Data were reported for descriptive purposes only; thus, differen-

ces between groups are not provided.

odds ratio, 2.0) at a 2-sided significance level of 5%. This pro-
posed sample size included a 15% increase to account for
dropouts.

The primary outcome was assessed by fitting a logistic
generalized linear mixed model for repeated measures
(SAS PROC GLIMMIX). Response or nonresponse at each
scheduled postbaseline visit was the dependent variable.
According to the prespecified protocol (19), participants
who withdrew from the study without an NIH-CPSI score
were considered nonresponders. The logistic generalized
linear mixed model included the baseline NIH-CPSI total
score as a covariate, with treatment group (acupuncture or
sham acupuncture), visit, and treatment-by-visit interaction
as fixed effects. Between-group comparisons at each visit
were estimated by differences between least-squares
means from the treatment-by-visit interaction and are pre-
sented as odds ratios with accompanying P values and
95% Cls. The predicted probability of response at each visit
is also presented. An unstructured covariance pattern was
used to estimate the variance-covariance of the within-
subject repeated measures. To control for type | error, the
2 time points had to be positive in order for the trial to
prove the durable efficacy of acupuncture. In addition, to
estimate the risk difference between groups for the primary
outcome, a post hoc analysis was performed using a gen-
eralized linear model with a binomial distribution and iden-
tity link (SAS PROC GENMOD) that included the same
covariate as the logistic generalized linear mixed model.

The changes from baseline in the NIH-CPSI total score
were analyzed by fitting linear mixed-effects models using
the baseline value as a covariate and treatment, visit, and
treatment-by-visit interaction as fixed effects (SAS PROC
MIXED). The same approach was used for other continuous
variables, such as the HADS score and the IPSS. Participants'
expectations of acupuncture for general illness and for
CP/CPPS, adherence, and adverse event data were provided
for descriptive purposes only. The James and Bang indices
were used to evaluate the success of blinding (32).

To assess the robustness of the primary analyses, 3
sensitivity analyses were performed. First, multiple impu-
tation under the missing-at-random assumption was used
to generate 100 imputed data sets for missing baseline

NIH-CPSI total score and response data (SAS PROC MI).
Second, data from participants who responded that they
received sham acupuncture during the blinding assess-
ment were excluded. Third, the acupuncturist variable
was added as a random effect to account for clustering by
acupuncturists. Details are provided in Supplement 3.

All statistical analyses were performed according to
the intention-to-treat principle using SAS, version 9.4
(SAS Institute), or Stata, version 15.1 (StataCorp), with a
2-sided P value less than 0.05 considered significant. No
adjustment was made for multiple comparisons; there-
fore, secondary outcomes should be interpreted as ex-
ploratory. Details on the statistical analyses are provided
in Supplement 3.

Role of the Funding Source

The funders of the study had no role in the study
design; collection, analysis, or interpretation of the data;
or writing of the report.

ResuLTs

A total of 735 men were screened for eligibility
between October 2017 and April 2019, of whom 440
were randomly assigned to acupuncture or sham acu-
puncture and 414 (94.1%) completed the trial (Figure 1).
Baseline characteristics were similar between groups
(Table 1). The mean age of the included participants was
35.8 years (SD, 7.9), and the median duration of CP/CPPS
symptoms was 2.0 years (range, 1.0 to 3.8 years).

Participants' expectations of acupuncture were similar
in both groups at baseline (Table 1 of Supplement 3). The
26 participants who withdrew without an NIH-CPSI score
were considered nonresponders in the intention-to-treat
analysis. In the blinding assessment, 1 (0.5%) participant
in the acupuncture group and 13 (6.3%) in the sham acu-
puncture group perceived that they had received sham
acupuncture at week 8 (Table 2 of Supplement 3). The
mean number of treatment sessions was 18.9 (SD, 3.9) in
the acupuncture group and 19.1 (SD, 3.5) in the sham
acupuncture group; 94.1% of participants in the acupunc-
ture group and 94.6% in the sham acupuncture group
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attended at least 16 (=80%) sessions (Table 3 of
Supplement 3).

At week 8, the proportions of responders were
60.6% (95% Cl, 53.7% to 67.1%) in the acupuncture
group versus 36.8% (Cl, 30.4% to 43.7%) in the sham
acupuncture group (adjusted difference, 21.6 percent-
age points [Cl, 12.8 to 30.4 percentage points]; adjusted
odds ratio, 2.6 [CI, 1.8 to 4.0]; P< 0.001) (Table 2). At
week 32, the proportions of responders were 61.5% (Cl,
54.5% to 68.1%) in the acupuncture group versus 38.3%
(Cl, 31.7% to 45.4%) in the sham acupuncture group
(adjusted difference, 21.1 percentage points [Cl, 12.2 to
30.1 percentage points]; adjusted odds ratio, 2.6 [CI, 1.7
to 3.9]; P< 0.001) (Table 2). Sensitivity analyses showed
similar results (Tables 4 to 6 of Supplement 3). The
between-group difference in the proportion of respond-
ers increased gradually during the 8-week treatment,
became notable around week 4, and was maintained
during the 24-week follow-up after treatment (Figure 2,
top; Table 7 of Supplement 3).

The average decrease from baseline in the NIH-CPSI
total score exceeded 6 points at week 7 and persisted
through week 32 in the acupuncture group but was under 6
points throughout the 32 weeks in the sham acupuncture
group (Figure 2, bottom; Table 7 of Supplement 3). The aver-
age change from baseline in the total score was apparently
higher in the acupuncture group than the sham acupuncture
group starting at week 3, with between-group differences of
—25(Cl, —3.4to —1.6) at week 8 and —2.6 (Cl, —3.5t0 —1.6)
at week 32 (Table 2). The between-group differences in the
average change from baseline in the NIH-CPSI total and sub-
scale scores followed similar trends of decreasing over the
treatment period and stabilizing during follow-up (Figure 2,
bottom; Figure 2 and Table 7 of Supplement 3).

Compared with the sham acupuncture group, larger
proportions of participants in the acupuncture group
reported marked or moderate improvements on the
GRA at all assessment points (Table 8 of Supplement 3).
Participants in the acupuncture group had greater
decreases in the IPSS and HADS scores (indicating greater
symptom improvement) and greater increases in the EQ-
5D-5L overall index (indicating better efficacy) for all
assessments (Table 2). No significant difference was found
in changes in IIEF-5 score at all assessment time points or
in peak and average urinary flow rates at week 8 (Table 2).
In both groups, similarly small proportions (<5%) of partic-
ipants used other treatments for CP/CPPS (Table 2).

Twenty (9.1%) adverse events occurred in the acu-
puncture group, and 14 (6.4%) occurred in the sham acu-
puncture group. Treatment-related adverse events were
mild and transient. No serious adverse events were
reported in either group (Table 3).

DiscussioN

This multicenter randomized trial showed that, com-
pared with sham acupuncture, 20 sessions of acupunc-
ture over 8 weeks provided clinical relief of symptoms of
moderate to severe CP/CPPS in a substantially higher
proportion of participants, although the net between-
group difference in the NIH-CPSI score was modest.
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Figure 2. Response on the NIH-CPSI over time.
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Error bars represent 95% Cls. NIH-CPSI = National Institutes of Health
Chronic Prostatitis Symptom Index. Top. Proportion of participants with
a reduction of 26 points in the NIH-CPSI total score from baseline.
Bottom. Mean change in NIH-CPSI total score from baseline.

Efficacy may last 24 weeks after treatment. Acupuncture
also improved associated symptoms of pain, voiding dys-
function, anxiety, and depression as well as quality of life
but not sexual dysfunction compared with sham acupunc-
ture. Both acupuncture and sham acupuncture were safe.

Findings of 3 clinical trials, all conducted in accord-
ance with NIH consensus criteria, suggested that electro-
acupuncture or acupuncture was more effective than a
sham procedure for CP/CPPS. Lee and Lee (33) eval-
uated the efficacy of electroacupuncture as add-on ther-
apy to advice and exercise in 39 participants, with no
additional follow-up after 6 weeks of treatment. Sahin
(34) and Lee (35) and their respective colleagues found
that acupuncture greatly relieved CP/CPPS symptoms,
and the effects lasted through 24 weeks of follow-up
among 100 and 90 participants, respectively; however,
Sahin and colleagues (34) used a 50% reduction in the
NIH-CPSI total score in responder analyses rather than a
6-point reduction. In addition, the long-term response
was interpreted as exploratory in both trials, precluding
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Table 3. Adverse Events Related and Unrelated to
Treatment*

Adverse Event Acupuncture Sham Acupuncture
(n =220) (n =220)
Any 20(9.1) 14 (6.4)t
Serious 0 0
Related to treatmentt
Subcutaneous hematoma 9(4.1) 5(2.3)
Localized infection 1(0.5) 0
Nausea 1(0.5) 0
Unrelated to treatment
Cold 7(3.2) 6(2.7)
Fever 1(0.5) 1(0.5)
Tonsillitis 0 1(0.5)
Fall 0 1(0.5)
Pneumonia 1(0.5) 0
Acute gastritis 0 1(0.5)

* Data are numbers (percentages).

T Adverse events were counted by type rather than frequency in the
same participant. Adverse events of different types occurring in a sin-
gle participant were defined as independent adverse events. An
adverse event with multiple occurrences in a single participant was
defined as 1 adverse event.

T A treatment-related adverse event was defined as any adverse event
that was considered to be possibly, probably, or definitely related to
the trial intervention as determined by acupuncturists and urologists.
The urologists were unaware of treatment group assignments.
Treatment-related adverse events were mild and transient.

a solid conclusion of durability (17). Results of these trials
might be biased to varying degrees because all of them
were conducted in a single site with a small sample;
prognosis factors (drinking, smoking, staying up late,
and sedentariness) were unclear at baseline; and the influ-
ence of participant expectation and the success of blind-
ing were not assessed, except by Lee and colleagues (35).
Our multicenter trial with 440 participants adds evidence
on the efficacy of acupuncture for CP/CPPS and may fill the
gap in knowledge about durability referenced by the
European Association of Urology recommendations (7).

It is intriguing that the results of the responder analy-
ses did not correlate with overall symptom improvement
based on mean symptom scores. The between-group dif-
ferences in the mean NIH-CPSI total score were both less
than 6 points (2.5 at week 8 and 2.6 at week 32), although
the net changes from baseline were more than 7 points in
the acupuncture group but less than 5 points in the sham
acupuncture group at weeks 8 and 32. This discrepancy
between surprisingly obvious responses and dismal over-
all differences in mean symptom scores was also found in
a pharmaceutical trial of CP/CPPS (36), which indicated
that some participants with CP/CPPS probably responded
more favorably to the intervention than others. This dis-
crepancy also suggests a substantial placebo effect of
acupuncture on CP/CPPS. The decrease from baseline in
the NIH-CPSI total score was 4.9 both after treatment and
during follow-up in our sham acupuncture group, which
exceeds the threshold of 4 points used as the minimal
clinically important difference in some early-phase trials
(8, 9). This is consistent with previous studies that found
that sham acupuncture itself was associated with larger
effects than analgesics for chronic pain (37, 38). However,
acupuncture is a complex therapy, and placebo effects
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are inherent in its overall therapeutic effects because of an
intimate interaction among the patient, the clinician, and
the treatment environment (39, 40). In addition, although
the sham procedure using superficial needling at nonacu-
points has been proved to be valid in assessing the effi-
cacy of acupuncture on CP/CPPS (41), it may still have
physiologic effects and thus decrease the difference
between groups (42, 43).

Acupuncture may relieve CP/CPPS symptoms via sev-
eral mechanisms. Acupuncture is a complex intervention
that combines neurophysiologic stimulation from needling
with interaction between the clinician and patient.
Stimulation at acupoints can promote the release of central
opioid peptides (enkephalins, endorphins, and dynor-
phins) into the blood, which produces analgesic effects
and induces a feeling of euphoria (44). Acupuncture can
generate anti-inflammatory effects by inhibiting cyclooxy-
genase synthesis in peripheral and central nociceptive sites
(45). For example, it can decrease levels of prostaglandin
E2, which is highly expressed in patients with CP/CPPS and
is widely recognized to mediate inflammation and pain
perception (33, 46). In addition, benefits of effective clini-
cian-patient interaction are far-reaching and well docu-
mented, and this is probably also true of acupuncture for
CP/CPPS, especially because the condition causes a heavy
psychosocial burden (47). Nonetheless, the exact underly-
ing mechanisms of acupuncture for CP/CPPS warrant
further investigation.

This trial has limitations. First, sham acupuncture
might have produced certain physiologic effects. Second,
participants were relatively young but had moderate to
severe CP/CPPS; this along with other demographic charac-
teristics may limit the generalizability of the findings to clini-
cal practice. Third, prior acupuncture exposure might have
confounded the results, even though blinding assessment
and sensitivity analysis confirmed its influence to be minimal.
Finally, the protocol of 20 acupuncture sessions over 8
weeks might be a burden to patients in other countries.

In conclusion, 8 weeks of acupuncture may result in
clinically important improvements in symptoms of moder-
ate to severe CP/CPPS, with durable efficacy for at least
24 weeks after treatment. This trial showed long-term effi-
cacy of acupuncture and provides high-quality evidence
for clinical practice and guideline recommendations.
Future research is needed to assess the generalizability of
the results to other populations and countries and to iden-
tify characteristics of participants who are most likely to
benefit from acupuncture.
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