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PROSTATITIS IS A COMMON CON-
dition,withanestimatedpreva-
lenceinthecommunityofabout
9%,1 and accounts for nearly 2

million ambulatory care encounters an-
nually in the United States.2 However,
prostatitis represents a heterogeneous
mixof conditions, includingacutepros-
tatitis, chronic bacterial prostatitis, and
asymptomatic inflammatoryprostatitis.
Chronic prostatitis/chronic pelvic pain
syndrome (CP/CPPS), which accounts
for 90% to 95% of cases,3,4 is a clinical
entitydefinedasurologicpainordiscom-
fort in the pelvic region, associated with
urinary symptoms and/or sexual dys-
function, lasting for at least 3 of the pre-
vious 6 months. Chronic prostatitis/
chronic pelvic pain syndrome is a diag-
nosisof exclusion that canbemadeafter
ruling out active urethritis, urogenital
cancer, urinary tract disease, urethral
stricture, or neurological disease affect-
ing the bladder. Symptoms of CP/CPPS
can diminish quality of life and impair
physical and psychological function.5

The etiology of CP/CPPS is uncertain
but may include inflammatory or non-
inflammatory etiologies.6-8 An inciting
agentmaycause inflammationorneuro-
logicaldamage inoraround theprostate

and lead to pelvic floor neuromuscular
and/or neuropathic pain. Predisposing
factors for CP/CPPS may include hered-
ity, infection,voidingabnormalities,hor-

mone imbalance, intraprostatic reflux,
immunologicalorallergictriggers,orpsy-
chological traits.Awidevarietyof thera-
pies including �-blockers, antibiotics,
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Context Chronic prostatitis/chronic pelvic pain syndrome (CP/CPPS) is common, but
trial evidence is conflicting and therapeutic options are controversial.

Objective To conduct a systematic review and network meta-analysis comparing
mean symptom scores and treatment response among �-blockers, antibiotics, anti-
inflammatory drugs, other active drugs (phytotherapy, glycosaminoglycans, finaste-
ride, and neuromodulators), and placebo.

Data Sources We searched MEDLINE from 1949 and EMBASE from 1974 to No-
vember 16, 2010, using the PubMed and Ovid search engines.

Study Selection Randomized controlled trials comparing drug treatments in CP/
CPPS patients.

Data Extraction Two reviewers independently extracted mean symptom scores, qual-
ity-of-life measures, and response to treatment between treatment groups. Standard-
ized mean difference and random-effects methods were applied for pooling continu-
ous and dichotomous outcomes, respectively. A longitudinal mixed regression model
was used for network meta-analysis to indirectly compare treatment effects.

Data Synthesis Twenty-three of 262 studies identified were eligible. Compared with
placebo, �-blockers were associated with significant improvement in symptoms with stan-
dardized mean differences in total symptom, pain, voiding, and quality-of-life scores of
−1.7 (95% confidence interval [CI], −2.8 to −0.6), −1.1 (95% CI, −1.8 to −0.3), −1.4
(95% CI, −2.3 to −0.5), and −1.0 (95% CI, −1.8 to −0.2), respectively. Patients receiv-
ing �-blockers or anti-inflammatory medications had a higher chance of favorable re-
sponse compared with placebo, with pooled RRs of 1.6 (95% CI, 1.1-2.3) and 1.8 (95%
CI, 1.2-2.6), respectively. Contour-enhanced funnel plots suggested the presence of pub-
lication bias for smaller studies of �-blocker therapies. The network meta-analysis sug-
gested benefits of antibiotics in decreasing total symptom scores (−9.8; 95% CI, −15.1
to −4.6), pain scores (−4.4; 95% CI, −7.0 to −1.9), voiding scores (−2.8; 95% CI, −4.1
to −1.6), and quality-of-life scores (−1.9; 95% CI, −3.6 to −0.2) compared with pla-
cebo. Combining �-blockers and antibiotics yielded the greatest benefits compared with
placebo, with corresponding decreases of −13.8 (95% CI, −17.5 to −10.2) for total symp-
tom scores, −5.7 (95% CI, −7.8 to −3.6) for pain scores, −3.7 (95% CI, −5.2 to −2.1)
for voiding, and −2.8 (95% CI, −4.7 to −0.9) for quality-of-life scores.

Conclusions �-Blockers,antibiotics,andcombinationsofthesetherapiesappeartoachieve
the greatest improvement in clinical symptom scores compared with placebo. Anti-
inflammatory therapies have a lesser but measurable benefit on selected outcomes. How-
ever, beneficial effects of �-blockers may be overestimated because of publication bias.
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anti-inflammatorymedications,andother
agents(eg, finasteride,phytotherapy,and
gabapentinoids)areroutinelyused.How-
ever, the efficacy of these treatments is
controversial,9-15 partly because many
clinical trials testing these therapieshave
beensmall,with little statisticalpower to
detect treatment effects.

To date, only 1 systematic review6 and
1 meta-analysis16 of �-blockers vs pla-
cebo of which we are aware have been
performed for treatment of CP/CPPS. We
therefore performed a systematic re-
view and network meta-analysis map-
ping all treatment regimens, with 2 aims.
First, we compared total symptom, pain,
voiding, and quality-of-life scores at the
end of therapy with �-blockers (the most
commonly evaluated therapy for CP/
CPPS), other active drugs, or placebo.
Second, we compared rates of re-
sponses to therapies available for treat-
ing CP/CPPS.

METHODS
Search Strategy

We searched the MEDLINE and
EMBASE databases for relevant studies
published in English from 1949 (for
MEDLINE) or 1974 (for EMBASE)
through November 16, 2010. Search
terms and strategies for each database are
described in the eAppendix (available at
http://www.jama.com). Reference lists of
included trials and the previous system-
atic reviews6,16 were explored.

Selection of Studies

Identified studies were selected based on
title and abstract by 2 independent au-
thors (T.A. and S.T.). Full articles were
retrieved if a decision could not be made
based on the abstracts. Agreement be-
tween the 2 reviewers was measured
using the � statistic. Disagreement was
resolved by consensus and by discus-
sion with a third party (J.C.N. or A.T.).

Inclusion Criteria

Randomized controlled trials that were
published inEnglishwereselected if they
met the following criteria: (1) Partici-
pants met criteria for CP/CPPS catego-
ries IIIAor IIIBaccording to theNational
InstitutesofHealthclassification.4 (2)The

study compared any pair of the follow-
ing interventions: �-blockers, anti-
biotics, steroidal and nonsteroidal
anti-inflammatorydrugs, finasteride,gly-
cosminoglycans, phytotherapy, gabap-
entinoids, and placebo. (3) The study
measured any of the following out-
comes: pain scores, voiding scores, qual-
ity-of-life scores, and total symptom
scores.Thetotal symptomscore isasum-
mation of pain, voiding, and quality-of-
life scores. (4) The full article could be
retrieved and had sufficient data for
extraction, includingnumberofpatients,
means and standard deviations of con-
tinuous outcomes in each group, and/or
numbers of patients per group for
dichotomous outcomes.

Data Extraction

Two authors (T.A. and S.T.) indepen-
dently extracted data using a standard-
ized extraction form. Disagreement was
resolved by discussion or consensus with
a third party (A.T.). Missing informa-
tion was sought by contacting the cor-
responding authors of the studies.

Risk of Bias Assessment

Two authors (T.A and P.N.) indepen-
dently assessed risk of bias of each study
using an established tool.17 Six do-
mains were assessed: sequence genera-
tion, allocation concealment, blind-
ing, incomplete outcome data, selective
outcome reporting, and other sources
of bias. Disagreement between 2 au-
thors was resolved by consensus and
discussion. Levels of agreement for each
domain and the overall domains were
assessed using the � statistic.

Outcomes

The outcomes of interests were total
symptom, pain, voiding, and quality-of-
life scores and response rates as defined
in the original articles. The following
tools were used in these assessments: (1)
TheNational InstitutesofHealthChronic
Prostatitis Symptom Index (NIH-CPSI)
consists of 3 domains (ie, pain, voiding,
and quality of life). The total scores range
from 0 to 43.18 (2) The International
Prostate Symptom Score (IPSS) ques-
tionnaire19 consists of 3 domains (ie,

pain, voiding, and quality of life), with
combined scores ranging from 0 to 51.
(3) The Prostatitis Symptom Score In-
dex (PSSI) measures only pain scores,
with a total score of 0 to 12. (4) Other
pain and voiding questionnaires20 con-
sist of 7 and 5 items, respectively, with
each item graded as 0 to 3.

For each measurement, scores closer
to 0 reflect more favorable status. The
minimal clinical significant difference
for all these scales is 3 to 6 points.21-24

For response to treatment, various defi-
nitions were used in the original stud-
ies; eg, 25%, 33%, or 50% decreases in
the NIH-CPSI or 4 (clinically percep-
tible improvement) to 6 (clinically sig-
nificant improvement) unit score de-
creases in the NIH-CPSI from baseline.

Statistical Analysis

For the direct meta-analysis, mean dif-
ferencesofcontinuousoutcomes(ie,total
symptom, pain, voiding, and quality-of-
life scores) between treatment groups
were estimated for each study and were
pooledusingastandardizedmeandiffer-
ence(SMD)ifthescalesusedforoutcome
measuresdiffered.Otherwise,anunstand-
ardized mean difference (USMD) was
applied. Heterogeneity of the mean dif-
ference was assessed using Q and I2 sta-
tistics. Ifheterogeneitywaspresentorthe
degree of heterogeneity (I2) was greater
than 25%, the SMD was estimated using
a random-effects model. Otherwise, a
fixed-effects model was applied.

Relativerisks(RRs)ofresponsetotreat-
ment were estimated for each study. If
there was evidence of heterogeneity,
a random-effects model was used for
pooling.Otherwise, the inverse-variance
method was used. The source of hetero-
geneitywasexploredbyfittingcovariables
(ie,meanage,durationof treatment, and
baselinetotalsymptomscores)onebyone
in the meta-regression. Publication bias
was assessed using contour-enhanced
funnel plots and the Egger test.25,26

For indirect comparisons, network
meta-analyseswereappliedtoassesstreat-
ment effects for all possible treatment
groupsifsummarydatawereavailable.27-29

Linearregressionmodelsweightedbyin-
versevariancewereappliedtoassesstreat-
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ment effects for continuous outcomes.
Effects of study were included as covar-
iates in the model. For response to treat-
ment, summary data were expanded to
individualpatient-leveldatausingthe“ex-
pand” command in Stata. Treatment
groupswereconsideredinamixed-effect
hierarchical model with a log-link func-
tion using the “xtpoisson” command.27

PooledRRsand95%confidenceintervals
(CIs) were estimated by exponential co-
efficientsof treatments.Allanalyseswere
performed using Stata software, version
11.0.30 Two-sidedP�.05wasconsidered
statistically significant except for the
heterogeneity test, in which a 1-sided
P� .10 was used.

RESULTS
Among 262 identified studies, 25 stud-
ies were eligible for inclusion (FIGURE).
Twostudies31,32 had insufficientdata (ie,
did not report means and standard de-

viations). For these studies, one corre-
sponding author31 was contacted for ad-
ditional informationbutdidnotrespond,
while the author of the other study32

could not be contacted. This left 23
studies9-15,21,22,24,33-45 with sufficient data
for extraction. Agreement on study se-
lectionbetweenthe2reviewerswashigh
at 98% (�=0.91; P� .001). Disagree-
mentswerepresentfor5studies(selected
by one reviewer but not the other) and
included 2 duplicate reports, 1 non–
randomized controlled trial, 1 protocol
report, and1studywithmixedCP/CPPS
and bacterial prostatitis patients.

Twenty studies* compared out-
comes between 1 active treatment and
placebo (TABLE 1). These treatments
were �-blockers in 7 studies,9,10,24,33-35,38

antibiotics in 2 studies,39,44 finasteride in
2 studies,37,40 anti-inflammatory drugs in

4studies,11,12,22,43 phytotherapy in3stud-
ies,13-15 glycosaminoglycan in 1 study,41

and pregabalin in 1 study.45 Three stud-
ies21,36,42 had more than 2 treatment
groups as follows: �-blockers plus anti-
biotics, �-blockers alone, and antibiot-
ics alone in 2 studies36,42; and �-block-
ers plus antibiotics, �-blockers alone,
antibioticsalone,andplaceboin1study.21

Treatment duration ranged from 4 to 52
weeks. Most studies used NIH-CPSI
scores for measurement of outcomes.
Mean age of participants ranged from
29.1 to 56.1 years.

eTable 1 reports the quality assess-
ments of included studies. The agree-
ment between 2 reviewers for each bias
assessment domain ranged from 56% to
100% and the overall agreement was
91%. The highest quality was in the do-
main of selective outcome reports (95.7%
low-risk) followed by blinding (87.4%).
The lowest quality was in allocation con-
cealment (adequate in 21.7%).

Direct Meta-analysis

PooledMeanScores.Eight studies com-
pared mean scores between �-blockers
andplacebo.Amongthem,4studies10,33-35

reportedmeanscoresat follow-up,while
the remainder9,21,24,38 reported change in
meanscore.Amongthelatter,2studies9,21

reported information that allowed data
simulation and pooling.9,10,21,33,34

Three studies21,39,44 compared anti-
biotics with placebo and 3 studies13-15

compared phytotherapy with placebo.
Total Symptom Scores. Five stud-

ies9,10,21,33,34 (n = 568) comparing �-
blockers and placebo were pooled
(TABLE 2). Total symptom scores were
assessed at the end of treatment, which
ranged from 6 to 24 weeks. Mean dif-
ferences and 95% CIs are shown in eFig-
ure 1A. The total symptom score SMD
in the �-blocker group vs the placebo
group was −1.7 (95% CIs, −2.8 to −0.6),
with high heterogeneity (I2=96.4%).
This is equivalent to −5.5 (95% CI,
−10.0 to −0.9) units on the NIH-CPSI
or IPSS scales. Meta-regression did not
identify the source of heterogeneity. Sen-
sitivity analysis was performed by pool-
ing the 4 studies9,21,33,34 with adequate
sequence generation of randomization.

*References 9-15, 22, 24, 33-35, 37-41, 43-45.

Figure. Study Selection

23 Articles included in systematic
review and network meta-analysis

262 Potentially relevant articles identified
for title and abstract review

1 Article identified from reference lists 327 Articles identified from database search
162 From MEDLINE
165 From EMBASE

25 Articles eligible for inclusion

30 Articles identified for full review

2 Excluded (insufficient data)

66 Excluded (duplicate studies)

5 Excluded
1 Non-CP/CPPS study
1 Review article
1 Noncomparative study
1 Protocol article
1 Duplicate study

232 Excluded
151 Non-CP/CPPS study
28 Other interventions
21 Non–English language
16 Review articles

9 Noncomparative studies
3 Observational studies
2 Abstracts only
1 Outcome not of interest
1 Systematic review

CP/CPPS indicates chronic prostatitis/chronic pelvic pain syndrome.

CHRONIC PROSTATITIS/CHRONIC PELVIC PAIN SYNDROME

80 JAMA, January 5, 2011—Vol 305, No. 1 (Reprinted) ©2011 American Medical Association. All rights reserved.

Downloaded From: http://jamanetwork.com/pdfaccess.ashx?url=/data/journals/jama/8042/ by a Mahidol University User  on 01/05/2017



Table 1. Characteristics of Included Studies

Source
No. of Participants

(Intervention)
Duration of

Treatment, wk
Outcome

Assessment Toola
Age,

Mean (SD)
Total Symptom

Score, Mean (SD)b

�-Blocker vs placebo
Nickel et al,9 2008 138 (Alfuzosin)

134 (Placebo)
12 NIH-CPSI 40.1 (1.4) 24.4 (0.7)

Tuğcu et al,10 2007 30 (Doxazosin)
30 (Placebo)

24 NIH-CPSI 29.1 (5.2) 23.0 (0.4)

Alexander et al,21 2004 49 (Tamsulosin)
49 (Placebo)

6 NIH-CPSI 44.6 (3.2) 24.8 (1.7)

Nickel et al,24 2004 27 (Tamsulosin)
30 (Placebo)

6 NIH-CPSI 40.8 (21-56)c 26.3

Cheah et al,33 2003 43 (Terazosin)
43 (Placebo)

14 NIH-CPSI 35.5 (20-50)c 26.2 (1.6)

Evliyaoğlu and Burgut,34 2002 30 (Doxazosin)
30 (Placebo)

12 IPSS, pain questionnaire 33.0 (28.5) 17.2 (1.0)

Gül et al,35 2001 39 (Terazosine)
30 (Placebo)

12 PSSI 39.6 NR

Mehik et al,38 2003 19 (Alfuzosin)
21 (Placebo)

24 NIH-CPSI 49.5 24.4

Antibiotic vs placebo
Alexander et al,21 2004 49 (Ciprofloxacin)

49 (Placebo)
6 NIH-CPSI 44.6 (3.2) 24.8 (1.7)

Nickel et al,39 2003 45 (Levofloxacin)
35 (Placebo)

6 NIH-CPSI 56.1 (36-78)c 23.0 (1.7)

Zhou et al,44 2008 24 (Tetracycline hydrochloride)
24 (Placebo)

12 NIH-CPSI NR 34.3 (1.2)

Finasteride vs placebo
Leskinen et al,37 1999 31 (Finasteride)

10 (Placebo)
52 IPSS, pain questionnaire 46.7 (32-61)c NR

Nickel et al,40 2004 33 (Finasteride)
31 (Placebo)

24 NIH-CPSI 44.4 (0.5) 21.3 (0.4)

Anti-inflammatory drugs vs placebo
Goldmeier et al,11 2005 10 (Zafirlukast)

7 (Placebo)
4 NIH-CPSI 35.9 (5.7) NR

Nickel et al,12 2003 49 (Rofecoxib
59 (Placebo)

6 NIH-CPSI 46.8 (2.5) 21.8 (1.1)

Bates et al,22 2007 9 (Prednisolone)
12 (Placebo)

4 NIH-CPSI 40.8 (4.6) 24.3 (3.0)

Zhao et al,43 2009 32 (Celecoxib)
32 (Placebo)

6 NIH-CPSI NR 24.4 (1.4)

Phytotherapy vs placebo
Elist,13 2006 30 (Pollen extract)

30 (Placebo)
24 Pain/voiding questionnaires 35.0 (20-55)c

Shoskes et al,14 1999 15 (Bioflavonoid)
15 (Placebo)

4 NIH-CPSI 44.9 (5.4) 20.6 (2.1)

Wagenlehner et al,15 2009 70 (Pollen extract)
69 (Placebo)

12 NIH-CPSI 39.5 (8.1) 19.8 (5.2)

Glycosaminoglycan vs placebo
Nickel et al,41 2005 51 (Pentosan polysulfate)

49 (Placebo)
16 NIH-CPSI 39.2 (21-59)c 26.5 (1.6)

Pregabalin vs placebo
Pontari et al,45 2010 217 (Pregabalin)

104 (Placebo)
6 NIH-CPSI NR 26.1 (5.7)

Dual therapy vs monotherapy
Alexander et al,21 2004 49 (Ciprofloxacin � tamsulosin)

49 (Tamsulosin)
49 (Ciprofloxacin)
49 (Placebo)

6 NIH-CPSI 44.6 (3.2) 24.8 (1.7)

Jeong et al,36 2008 29 (Doxazosin � levofloxacin)
26 (Doxazosin)
26 (Levofloxacin)

6 NIH-CPSI 40.1 (23-60)c 23.1 (2.2)

Ye et al,42 2008 42 (Tamsulosin � levofloxacin)
42 (Tamsulosin)
21 (Levofloxacin)

12 NIH-CPSI NR 27.6

Abbreviation: NR, data not reported.
a International Prostate Symptom Score (IPSS) ranges from 0 to 51; National Institutes of Health Chronic Prostatitis Symptom Index (NIH-CPSI) ranges from 0 to 43; Prostatitis Symptom

Score Index (PSSI) ranges from 0 to 12; and pain and voiding questionnaires range from 0 to 3.
bMeasured at baseline, before receiving treatment.
cRange is given instead of standard deviation.
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In this analysis, the treatment effect was
still significant, with a USMD of −4.0
(95% CI, −6.4 to −1.6). The Egger test
indicated the presence of publication
bias (coefficient=−9.3; SE, 2.5; P=.03)
(eFigure 2A). Adjusting for publica-
tion bias using regression-based analy-

sis resulted in no evidence of treat-
ment benefit (coefficient=0.47; P=.39).

Three studies21,39,44 (n=215) were
pooled to compare antibiotics with pla-
cebo(Table2).TheUSMDwas−5.8(95%
CI, −15.9 to 4.4). That is, the mean total
symptomscoreintheantibioticgroupwas

5.8unitslowerontheNIH-CPSIscalethan
intheplacebogroup,butthisdidnotreach
statistical significance (P=.26).

Pain Scores. Six studies9,10,21,33-35

(n=637) compared mean pain scores be-
tween �-blockers and placebo (Table 2
and eFigure 1B). The SMD in the ran-

Table 2. Mean Symptom Scores at the End of Therapy According to Treatment

Source
Outcome

Assessment Toola

Active Treatment Placebo

No. of Participants Score, Mean (SD) No. of Participants Score, Mean (SD)

Total Symptom Score
�-Blockers

Nickel et al,9 2008 NIH-CPSI 138 16.7 (14.9) 134 18.6 (14.1)
Tuğcu et al,10 2007 NIH-CPSI 30 10.7 (1.3) 30 21.9 (1.2)
Alexander et al,21 2004 NIH-CPSI 45 20.2 (12.2) 45 21.6 (9.8)
Cheah et al,33 2003 NIH-CPSI 43 10.8 (9.0) 43 17.0 (12.1)
Evliyaoğlu and Burgut,34 2002 IPSS, pain questionnaire 30 10.5 (4.4) 30 16.2 (5.7)
SMD (95% CI) −1.7 (−2.8 to −0.6)
Antibiotics
Alexander et al,21 2004 NIH-CPSI 42 18.0 (13.2) 45 21.6 (9.8)
Nickel et al,39 2003 NIH-CPSI 45 19.0 (9.5) 35 18.4 (9.1)
Zhou et al,44 2008 NIH-CPSI 24 17.1 (2.8) 24 31 (2.5)
USMD (95% CI) −5.8 (−15.9 to 4.4)

Pain Score
�-Blockers
Nickel et al,9 2008 NIH-CPSI 138 7.8 (7.6) 134 8.5 (7.6)
Tuğcu et al,10 2007 NIH-CPSI 30 4.7 (1.2) 30 8.6 (0.8)
Alexander et al,21 2004 NIH-CPSI 45 9.0 (7.1) 45 10.6 (5.8)
Cheah et al,33 2003 NIH-CPSI 43 5.2 (5.7) 43 7.8 (6.7)
Evliyaoğlu and Burgut,34 2002 Pain questionnaire 30 2.3 (1.1) 30 3.7 (1.3)
Gül et al,35 2001 PSSI 39 6.3 (1.6) 30 8.8 (2.7)
SMD (95% CI) −1.1 (−1.8 to −0.4)
Antibiotics
Alexander et al,21 2004 NIH-CPSI 42 8.7 (6.7) 45 10.6 (5.8)
Nickel et al,39 2003 NIH-CPSI 45 8.9 (5.0) 35 7.6 (4.7)
Zhou et al,44 2008 NIH-CPSI 24 7.1 (1.0) 24 14.5 (2.0)
USMD (95% CI) −2.7 (−8.7 to 3.2)
Phytotherapy
Elist,13 2006 Pain questionnaire 30 2.8 (3.3) 28 4.9 (3.8)
Shoskes et al,14 1999 NIH-CPSI 15 6.2 (3.9) 13 9.0 (3.2)
Wagenlehner et al,15 2009 NIH-CPSI 68 5.5 (4.9) 68 7.3 (4.9)
SMD 95% CI −0.5 (−0.7 to −0.2)

Voiding Score
�-Blockers
Nickel et al,9 2008 NIH-CPSI 138 3.3 (4.0) 134 3.9 (4.1)
Tuğcu et al,10 2007 NIH-CPSI 30 2.2 (0.8) 30 6.4 (1.0)
Alexander et al,21 2004 NIH-CPSI 45 4.2 (4.0) 45 10.6 (5.8)
Cheah et al,33 2003 NIH-CPSI 43 2.0 (2.8) 43 3.6 (3.6)
Evliyaoğlu and Burgut,34 2002 IPSS 30 5.9 (2.5) 30 8.8 (3.6)
SMD (95% CI) −1.4 (−2.3 to −0.5)
Antibiotics
Alexander et al,21 2004 NIH-CPSI 42 3.5 (3.8) 45 10.6 (5.8)
Nickel et al,39 2003 NIH-CPSI 45 4.2 (3.0) 35 4.1 (2.8)
Zhou et al,44 2008 NIH-CPSI 24 5 (0.8) 24 8 (0.5)
USMD (95% CI) −3.2 (−6.1 to −0.3)
Phytotherapy
Elist,13 2006 Pain questionnaire 30 1.4 (2.1) 28 2.8 (2.8)
Shoskes et al,14 1999 NIH-CPSI 15 1.5 (1.9) 13 3.0 (2.7)
Wagenlehner et al,15 2009 NIH-CPSI 68 1.8 (2.9) 69 2.6 (3.1)
SMD (95% CI) −0.4 (−0.7 to −0.1)

(continued)
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dom-effects model was −1.1 (95% CI,
−1.8 to −0.3). Patients receiving �-
blockers had a 1.1-unit (equivalent to 2.2
points for the NIH-CPSI or 1.9 points for
the PSSI/pain questionnaire) signifi-
cantly lower pain score than patients who
received placebo, but this was highly
heterogeneous across studies (I2=94%).
The source of this heterogeneity was not
apparent. A sensitivity analysis limited
to the 4 studies9,21,33,34 with adequate se-
quence generation yielded an SMD of
−0.3 (95% CI, −0.5 to −0.1). The Egger
test suggested publication bias due to
small-study effect (coefficient=−8.9;
P=.02) (eFigure 2B). Adjusting for this
bias removed the beneficial effect of �-
blockers (coefficient=1.2; 95% CI, −0.1
to 2.4; P=.06).

Three studies21,39,44 with a total of 215
patients compared mean pain scores be-
tween antibiotics and placebo. The
USMD was −2.7 (95% CI, −8.7 to 3.2);
ie, the mean pain score in the antibiotic
groupwas2.7NIH-CPSIunits lower than
in the placebo group, a difference that
was not statistically significant (Table 2).
Therewasnoevidenceofpublicationbias
(coefficient=−9.3; SE, 4.2; P=.27).

Three studies13-15 comparing phy-
totherapy and placebo were pooled
(n=222). The SMD was −0.5 (95% CI,
−0.7 to −0.2); ie, patients receiving phy-
totherapyhada0.5-unitsignificantlylower
painscorethanpatientsreceivingplacebo
(Table2).Therewasnoevidenceofpub-
lication bias (coefficient=−2.0; P=.08).

Voiding Scores. Five studies9,10,21,33,34

compared �-blockers and placebo for
the outcome of voiding scores (n=568).
In the random-effects model, the SMD
was −1.4 (95% CI, −2.3 to −0.5). That
is, the mean voiding scores were 1.4
units significantly lower in the �-
blocker groups than in the placebo
groups (Table 2 and eFigure 1C). This
difference translates into 3.1 units on
the NIH-CPSI and IPSS scales. In sen-
sitivity analyses limited to the 4 stud-
ies9,21,33,34 with adequate randomiza-
tion, the SMD was −0.7 (95% CI, −1.2
to −0.2). The Egger test suggested pub-
lication bias due to small-study effects
(coefficient=−9.5; P=.02). The contour-
enhanced funnel plot indicated asym-
metry (eFigure 2C), and adjusting for
this bias removed any favorable treat-
ment effect (coefficient=1.1; 95% CI,
−0.4 to 2.6; P=.10).

Three studies21,39,44 comparing anti-
biotics and placebo (n=215) had a
pooled SMD of −3.2 (95% CI, −6.1 to
−0.3) (Table 2). Three studies compar-
ing phytotherapy with placebo
(n=223)13-15 had an SMD of −0.4 (95%
CI, −0.7 to −0.1) (Table 2).

Quality-of-Life Scores. Five studies
compared quality-of-life scores be-
tween �-blocker and placebo groups
(n=568).9,10,21,33,34 The SMD was −1.0
(95% CI, −1.8 to −0.2) (or approxi-
mately 1.4 units on the NIH-CPSI and
IPSS scales) lower in the �-blocker
group than in the placebo group. How-

ever, results were heterogeneous (eFig-
ure 1D). The contour-enhanced fun-
nel plot suggested publication bias from
2 small studies10,34 that had strong treat-
ment effects (eFigure 2D); adjusting for
this bias removed the significant ben-
efit of �-blockers (coefficient=1.2; 95%
CI, −0.6 to 2.9; P=.13).

Three studies21,39,44 (n=215) com-
pared quality of life between antibiotics
and placebo. The estimated USMD was
−1.5 (95% CI, −3.6 to 0.6) NIH-CPSI
units lower inantibioticsgroups thanpla-
cebo groups, but this difference was not
statistically significant (Table 2). The Eg-
ger test did not suggest publication bias
(coefficient=−13.2; SE, 2.7; P=.13).

Pooled Response Rate. Nine studies†
included a dichotomized treatment re-
sponse as the outcome of interest. Of
these, 6 studies9,10,21,24,33,38 compared
�-blockers with placebo and 3 stud-
ies12,22,43 compared anti-inflammatory
drugs with placebo. Among 6 studies
(n=602)comparing�-blockerswithpla-
cebo, various criteria were used for as-
sessing treatment responses (TABLE 3).
ThepooledRRwas1.6(95%CI,1.1-2.3);
ie, patients receiving �-blockers were
60% more likely to have a response than
patients receiving placebo (eFigure 3A).
However, there was moderately high
heterogeneity. Meta-regression evalu-
ating duration of treatment reduced the
I2 from 64.2% to 12.8%, indicating that

†References 9, 10, 12, 21, 22, 24, 33, 38, 43.

Table 2. Mean Symptom Scores at the End of Therapy According to Treatment (continued)

Source
Outcome

Assessment Toola

Active Treatment Placebo

No. of Participants Score, Mean (SD) No. of Participants Score, Mean (SD)
Quality-of-Life Score

�-Blockers
Nickel et al,9 2008 NIH-CPSI 138 3.3 (2.5) 134 3.5 (2.3)
Tuğcu et al,10 2007 NIH-CPSI 30 3.8 (1.1) 30 6.9 (1.1)
Alexander et al,21 2004 NIH-CPSI 45 6.9 (3.4) 45 7.1 (3.3)
Cheah et al,33 2003 NIH-CPSI 43 3.6 (3.4) 43 5.5 (3.9)
Evliyaoğlu and Burgut,34 2002 IPSS 30 2.3 (0.8) 30 3.7 (0.8)
SMD (95% CI) −1.0 (−1.8 to −0.2)
Antibiotics
Alexander et al,21 2004 NIH-CPSI 42 5.8 (3.9) 45 7.1 (3.3)
Nickel et al,39 2003 NIH-CPSI 45 3.7 (1.8) 35 3.8 (1.7)
Zhou et al,44 2008 NIH-CPSI 24 5.5 (0.6) 24 8.5 (1.0)
USMD (95% CI) −1.5 (−3.6 to 0.6)

Abbreviations: CI, confidence interval; SMD, standardized mean difference; USMD, unstandardized mean difference.
a International Prostate Symptom Score (IPSS) ranges from 0 to 51; National Institutes of Health Chronic Prostatitis Symptom Index (NIH-CPSI) ranges from 0 to 43; Prostatitis Symptom

Score Index (PSSI) ranges from 0 to 12; and pain and voiding questionnaires range from 0 to 3.
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treatment duration may explain the
heterogeneity (eFigure 3A). Duration
of treatment was 6 to 12 weeks in 3
studies9,21,24 and 14 to 24 weeks in the
other 3 studies.10,33,38 Pooled RRs within
these subgroups were homogeneous
(eFigure 3A) at1.0 (95% CI, 0.8-1.3) for
6 to 12 weeks’ duration and 2.0 (95%
CI, 1.4-3.0) for 14 to 24 weeks’ dura-
tion, respectively.

The contour-enhanced funnel plot
suggested asymmetry, especially within
the 3 studies in which treatment dura-
tion ranged from 14 to 24 weeks (eFig-
ure 3B). Metatrim indicated that 3 stud-
ies with negative effects of �-blockers
were missing. Adding these studies into
pooling yielded no benefit from �-
blockers, with a pooled RR of 1.1 (95%
CI, 0.8-1.7).

Three studies12,22,43 were pooled to
compare anti-inflammatory therapies
with placebo (n=190). The types of anti-
inflammatory drugs were cyclooxygen-
ase 2 inhibitors in 2 studies12,43 and a cor-
ticosteroid in 1 study.22 The pooled RR
was 1.8 (95% CI, 1.2-2.6), with mild
heterogeneity (I2=24.4%). These re-
sults indicate that patients receiving anti-
inflammatory drugs were 80% more
likely to have a favorable response than
patients receiving placebo (Table 3). The
Egger test did not suggest publication
bias (coefficient=−0.36; P=.90).

Network Meta-analysis
Total Symptom Scores. Data from 13
studies (n=1541)9,10,14,15,21,33,39-45 using

the NIH-CPSI were included in net-
work meta-analyses for the outcome of
total symptom score (eTable 2). Treat-
ment comparisons are described in
eTable 3 and eFigure 4. Mean total scores
at follow-up were, for �-blockers, −11.0
(95% CI, −13.9 to −8.1), for antibiotics,
−9.8 (95% CI, −15.1 to −4.6), for �-
blockers plus antibiotics, −13.8 (95% CI,
−17.5 to −10.2), and for finasteride, −4.6
(95% CI, −8.7 to −0.5) units signifi-
cantly lower than placebo groups. In this
instance, �-blockers plus antibiotics were
better than any other therapy and were
significantly better than �-blockers alone
(−2.9; 95% CI, −5.2 to −0.5).

Pain Scores. The network meta-
analysiswasperformedwith14studies‡
that used similar NIH-CPSI scores
(eTable 2). �-Blockers, antibiotics, �-
blockers plus antibiotics, and anti-
inflammatory drugs were associated with
significantly better pain scores at fol-
low-up than placebo, with pain scores of
−4.1 (95% CI, −5.9 to −2.3), −4.4 (95%
CI, −7.0 to −1.9), −5.7 (95% CI, −7.8 to
−3.6), and −3.0 (95% CI, −5.7 to −0.4),
respectively (eTable 3 and eFigure 5).
Again, the most favorable therapy was �-
blockers plus antibiotics (eFigure 5).

Voiding Scores. Thirteen studies§
(n=631) were included in the voiding
analysis (eTable 2 and eFigure 6). Mean
voiding scores at follow-up for �-
blockers, antibiotics, and �-blockers plus

antibiotics were −3.4 (95% CI, −4.8 to
−2.1), −2.8 (95% CI, −4.1 to −1.6), and
−3.7 (95% CI, −5.2 to −2.1) units sig-
nificantly lower than for placebo
(eTable 3). Again, the best treatment
in the network comparisons was �-
blockers plus antibiotics.

Quality-of-Life Scores. Twelve stud-
ies (n=1477)� were included in the qual-
ity-of-life analysis (eTable 2). Associa-
tions of �-blockers, antibiotics, and
�-blockersplusantibiotics (−1.9;95%CI,
−3.6 to −0.2) were significantly better
than placebo (eTable 3 and eFigure 7).
�-Blockers plus antibiotics was the best
treatment in the network comparisons,
with a decrease of −2.8 (95% CI, −4.7 to
−0.9) units in the quality-of-life score.

Response Rate. Fourteen studies¶
(n=1561) reported favorable response to
treatment (eFigure 8 and eTable 4). The
RR of treatment response was highest
with anti-inflammatory drugs (RR, 1.8;
95% CI, 1.3-2.6), followed by phyto-
therapy (RR, 1.6; 95% CI, 1.1-2.4) and
�-blockers (RR, 1.3; 95% CI, 1.0-1.6)
compared with placebo (eTable 5). Anti-
inflammatory therapies were the best
treatment in the network comparisons.

COMMENT
We performed a systematic review and
meta-analysisofoutpatient treatments for
CP/CPPS. We studied relevant clinical

‡References 9-11, 13-15, 21, 33, 39, 41-45.
§References 9, 10, 13-15, 21, 33, 39, 41-45.

�References 9, 10, 14, 15, 21, 33, 39, 41-45.
¶References 9, 10, 12, 15, 21, 22, 24, 33, 36, 38-40,
43, 45.

Table 3. Treatment Response Rates for �-Blockers and Anti-inflammatory Drugs

Source Definition of Treatment Response

Active Treatment Placebo

RR (95% CI)No. of Responses No. of Nonresponses No. of Responses No. of Nonresponses
�-Blockers
Nickel et al,9 2008 4-point decrease in NIH-CPSI 68 70 66 68 1.0 (0.8-1.3)
Tuğcu et al,10 2007 50% decrease in NIH-CPSI 20 10 10 20 2.0 (1.4-3.5)
Alexander et al,21 2004 4-point decrease in NIH-CPSI 12 33 11 34 1.1 (0.5-2.3)
Nickel et al,24 2004 50% decrease in NIH-CPSI 9 18 5 25 2.0 (0.8-5.2)
Cheah et al,33 2003 50% decrease in NIH-CPSI 24 19 14 29 1.6 (1.0-2.6)
Mehik et al,38 2003 33% decrease in NIH-CPSI 13 4 4 16 2.5 (1.4-4.5)
Pooled RR 1.6 (1.1-2.3)
Anti-inflammatory drugs
Nickel et al,12 2003 25% decrease in NIH-CPSI 31 18 24 35 1.6 (1.1-2.6)
Bates et al,22 2007 6-point decrease in NIH-CPSI 2 4 4 8 1.0 (0.3-4.0)
Zhao et al,43 2009 25% decrease in NIH-CPSI 25 7 10 22 2.5 (1.5-4.3)
Pooled RR 1.8 (1.2, 2.6)

Abbreviations: CI, confidence interval; NIH-CPSI National Institutes of Health Chronic Prostatitis Symptom Index; RR, relative risk.
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outcomes, including total clinical symp-
tom, voiding, pain, and quality-of-life
scores, as well as treatment response
rates. �-Blockers, antibiotics, and a com-
bination of the 2 appear to improve all
clinical symptom scores compared with
placebo, while anti-inflammatory drugs,
finasteride, and phytotherapies have a
lesser but measureable effect on select
variables (ie, pain, voiding symptoms,
and treatment response rate, respec-
tively). However, the treatment effects of
�-blockers are distorted by publication
bias/small-study effects, and adjusting for
this removes any treatment benefit.

Given the large number of treatment
options, meta-analyses of direct com-
parisons are limited by the small num-
ber of studies that evaluated a particular
pair of treatments. Network meta-
analysiscircumvents thisproblembycre-
ating indirect comparisons and allow-
ing data synthesis that can help identify
the most effective therapy. In this
case, �-blockers plus antibiotics was
consistently the best therapy when the
outcome was symptom scores. Anti-
inflammatorydrugswerethebest therapy
when treatment response was the out-
come; although steroids and nonsteroi-
dal anti-inflammatorydrugswerepooled
together because of the small number of
studies, the heterogeneity was low, indi-
cating that their effects may be similar.

Treatment benefits (whether we mea-
sured effect on symptom scores or re-
sponder rates) were modest for some
therapiesandnonexistent forothers.This
probably reflects the heterogeneous
nature of patients presenting with CP/
CPPS. Patients with CP/CPPS repre-
sent a group of divergent clinical phe-
notypes based on the various etiologies
and pathogenic pathways that underlie
this enigmatic condition.46 As a result of
difficulties in diagnoses, some patients
(in clinical trials and practice) likely re-
ceive inappropriate therapies. It makes
clinical sense that patients with predomi-
nant voiding dysfunction may respond
best to �-blockers, those with a history
of urinary tract infection may respond
best to antibiotics, and those with pain/
inflammation may respond best to anti-
inflammatory drugs and/or gabapenti-

noids. However, further study is needed
to determine whether patient character-
istics determine the most effective
therapy for CP/CPPS.

Because the diagnosis of CP/CPPS re-
quires exclusion of infection, the reason
for the benefit associated with antibiot-
icsisnotimmediatelyclear.Thisobserved
effectmaybeduetotheeradicationorsup-
pression of uncultured or unrecognized
uropathogens that may be measurable
withpolymerasechainreaction.47-49 Inad-
dition,it isimportanttopointoutthatqui-
nolones have anti-inflammatory50,51 and
analgesic properties.52

While the results of our analyses
demonstrate that �-blockers, antibiot-
ics, and anti-inflammatory medica-
tions are beneficial for CP/CPPS, we rec-
ognize that the total sample sizes are
relatively small and that the effect sizes
are modest and often below the mini-
mal clinically significant difference. Fur-
thermore, even these estimates may be
overinflated given the evidence for pub-
lication bias. Our results suggest that
future research should focus on using
these treatments rationally, perhaps
using individualized patient therapy or
multiple therapies directed toward the
specific clinical phenotype of each
unique patient.53 This concept is pres-
ently being evaluated.49 The decision to
use these therapies also needs to take
account of the adverse event profile: �-
blockers can cause postural hypoten-
sion, edema, and drowsiness; quino-
lones can cause dizziness, headaches,
and gastrointestinal upset; and nonste-
roidal anti-inflammatory drugs can
cause gastritis, renal impairment, and
edema. The risk-benefit ratio remains
to be determined.

Our study has several strengths. The
reviewmethodswere systematicandex-
haustive.Contour-enhancedfunnelplots
helpedtoidentifypossiblepublicationbias
due tosmall-studyeffects,which tend to
leadtohighertreatmenteffects thanlarge
studies.25,26 Wemappedallpossible treat-
mentcomparisons(9treatmentswith36
possible pairwise comparisons) using a
networkmeta-analysis.27-29 Anadvantage
ofnetworkmeta-analysis is theability to
“borrow” information on the treatment

groups from other studies, thereby in-
creasing the total sample sizes. For ex-
ample, direct comparisons in a previous
meta-analysis16 included 466, 236, and
123 patients in pooling for total symp-
tom, pain, and voiding scores, respec-
tively, comparing�-blockersvsplacebo.
In the current analysis, the correspond-
ingnumbersofpatientswere1549,1556,
and 1546. We applied a mixed model,
which is thought to be the most appro-
priate method for network meta-
analysis.27,54 Although our pooled esti-
mates were quite heterogeneous, the
mixedmodelwithrandomintercepttakes
intoaccountvariationsat thestudy level.

Thesemethodshave limitations,how-
ever. Although all studies were random-
ized controlled trials, most studies were
unclear in randomization sequence gen-
erationsand,hence, selectionbiasorcon-
foundingmightbepresent.Pooledresults
wereoftenheterogeneousandthesource
of this difference was not apparent.

CONCLUSION
Our review suggests that �-blockers, an-
tibiotics, or combinations of both are
most appropriate for therapy of CP/
CPPS, particularly for patients with void-
ing symptoms. However, the magni-
tude of apparent benefit with �-blockers
may be distorted by publication bias.
Anti-inflammatory medications re-
main an option for patients presenting
with pain. While finasteride and phy-
totherapy may provide benefit to some
patients, these therapies require more
evaluation, perhaps in selected sub-
groups of CP/CPPS patients.
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34. Evliyaoğlu Y, Burgut R. Lower urinary tract symp-
toms, pain and quality of life assessment in chronic non-
bacterial prostatitis patients treated with �-blocking agent
doxazosin; vs placebo. Int Urol Nephrol. 2002;34
(3):351-356.
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