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INTRODUCTION
Chronic prostatitis/chronic pelvic pain syndrome (CP/CPPS) is a debilitating condition
diagnosed in the presence of chronic pelvic pain and lower urinary tract symptoms.1 As
prevalent as multiple sclerosis, CP/CPPS is the most common,2 yet most poorly understood
“prostatitis syndrome”. With a quality of life similar to that following a myocardial infarction,
angina, or Crohn’s disease,3 CP/CPPS is truly a devastating disease.

The diagnosis and treatment of CP/CPPS have remained elusive. The search for an “objective”
diagnostic and therapeutic marker has proven futile. The lack of a diagnostic and therapeutic
“handle” on CP/CPPS continues to fuel frustration in both the urologic and patient community.
A new perception of CP/CPPS came following the 1995 NIH/NIDDK workshop which
emphasized the importance of pain as the hallmark of CP/CPPS and questioned the role of the
prostate in producing symptoms.4

The aim of the present review is to provide an evidence-based evaluation of the treatment of
CP/CPPS.
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EVIDENCE ACQUISITION AND SYNTHESIS
Search Strategy

An optimally sensitive strategy was developed for the purposes of the present review. The
following databases were searched: MEDLINE (1966–2005), PubMed (1966–2005),
EMBASE (1988–2005), CINAHL (1982–200), Healthstar (1975–2000), Current Contents
(2000–2005), Web of Science (1980–2005), PsychInfo (1967–2005), Science Citation Indexes
(1996–2005), and Cochrane Collaboration Reviews (1993–2005). The exploded Medical
Subject Heading prostatitis and phrases chronic nonbacterial prostatitis, chronic abacterial
prostatitis, chronic pelvic pain syndrome, and prostatodynia were combined with truncated
keywords that described the type of publication, such as random, double–blind, random
allocation, placebo, clinical trial, and comparative study and was limited to studies in humans.
Additional studies were identified through a manual search of the bibliographies of retrieved
articles, recent reviews, monographs, and proceedings from NIH/NIDDK meetings.

Inclusion Criteria
Clinical trials were included if they met all of the following six inclusion criteria (adapted from
Jailwala et al5): study population defined and classified on the basis of the NIH-CPCRN
criteria; administration of a pharmacologic intervention to more than 10 CP/CPPS patients for
at least 2 weeks; inclusion of a control group that received placebo, sham intervention, or active
pharmacologic or device therapy; use of a randomized, double–blind, parallel–group or
crossover design study design; and of validated outcome measures of global status (NIH-CPSI)
or individual symptoms (domain scores of the NIH-CPSI). For the purposes of the present
analysis, only those studies which had successfully undergone rigorous peer review (i.e.,
published or in press in peer-reviewed journals), were included.

Data Extraction
The study characteristics, patient demographic information, enrollment criteria, therapy
allocation, adverse effects, outcomes, and reasons for dropout were extracted independently
by two reviewers. The main outcome was the efficacy of treatment for CP/CPPS compared
with placebo, sham, or active control in improving NIH-CPSI total scores. Secondary outcomes
were changes in the pain, urinary, and quality of life domains of the NIH-CPSI.

Qualitative Assessment
Using published studies for evaluating the quality of randomized, controlled trials in CFS,6
fibromyalgia,7 and IBS,8 we decided a priori on five criteria with which to assess the
methodologic quality of each trial: clear inclusion criteria based on the NIH-CPCRN definition
of CP/CPPS; baseline similarity of treatment and control group for symptom severity in parallel
trials or absence of period or sequence effects in crossover trials; similar adherence in treatment
and control groups; patient-rated validated outcomes (NIH-CPSI); and rigorous analysis,
preferably by the intention–to–treat principle. Each criterion was rated as present or absent.
Any trial that satisfied at least four of the five criteria was judged as high quality.

Quantitative Assessment
Because of small sample sizes; many different treatments, with few studies on each specific
treatment; broad classes of medications, raising the question of whether drugs within these
broad classes can be pooled; and considerable variation in the reporting of statistical details,
such as exact P values and standard deviations, deriving a pooled estimates of the overall effect
of any treatment was not possible with the exception of treatment with alpha-blockers. For
alpha-blockers, pooled estimates from the RCTs were created using a random effects model.
9 Each trial was otherwise classified simply as positive or negative in terms of efficacy.
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We employed the vote–counting approach10 which relies on two outcomes: global
improvement and improvement in specific CP/CPPS symptoms. Any trial that reported
statistically significant improvement (P <0.05) in global status or individual symptoms was
classified as positive. The absolute difference in frequency of global improvement between
the intervention and control groups (along with the 95% CI) was calculated for each RCT that
provided sufficient data. This difference is conceptually similar to absolute risk difference and
allows the number needed to treat (NNT) for benefit to be calculated on the basis of global
improvement.11 Because individual symptom outcomes could not be quantitatively
summarized, they were simply described as positive (i.e., the treatment group had a
significantly better outcome on that symptom compared to the control group) or negative for
each trial that reported a particular outcome. The Student t–test was used to compare continuous
variables, and the chi–square test to compare binary variables between certain study subgroups.
The Mann-Whitney U-test was used to compare median sample sizes between positive and
negative studies and between high and low quality studies as sample sizes were skewed.
Heterogeneity was assessed using the Q and I2 statistic and visually with Galbraith plots.
Publication bias was assessed with the Egger’s statistics and visually with funnel plots.12 The
effects of publication bias were assessed using the metatrim method of Duval and Tweedie.
13 All analyses were performed using Stata (Version 8, College Station, Texas).

RESULTS
A total of 107 CP/CPPS treatment trials were identified. Of these, 12 randomized controlled
trials (RCTs) satisfied the inclusion criteria14-25. Selected study characteristics are presented
in Table 1. The remaining 95 studies were excluded because they did not use the NIH-CPSI
as a validated outcome measure (n = 23); did not address treatment of CP/CPPS and focused
on chronic bacterial prostatitis (n = 46); did not use a randomized, double–blind, placebo–
controlled, or controlled design (n = 9); included patients without a diagnosis of CP/CPPS (n
= 7); were duplicate publications (n = 2); were presented in abstract form only (n = 5) or
involved fewer than 10 patients (n = 3).

A single agent was evaluated in 11 of 12 trials, and a combination of two or more – in 1. The
12 trials spanned the years 1999 to 2005 and reported on 980 adult male patients. The patients’
mean age ranged from 33 to 47 years (median, 36 years). More than half of the trials (7 out of
12, 58%) were conducted in the United States, 2 trials (17%) were done in Europe, and 3 trials
(25%) – in other countries. All studies were conducted in urological settings and half of them
(50%) were done in multiple urological practices.

Patient Population
By definition, as per our inclusion criteria, all 12 of the studies (100%) used the 1999
International Prostatitis Collaborative Network diagnostic guidelines.26 All studies reported
an adequate work–up to exclude organic genito-urinary disease, including history, physical
examination, laboratory, and radiologic evaluation.

Study Design
All 12 studies employed parallel and none used a crossover design. Length of intervention
ranged from one to 24 weeks, with a mean of 10 and a median of 6 weeks. Symptom severity,
as assessed within each individual trial, was similar at baseline between the intervention and
control groups in all of the trials. Treatment adherence and co-interventions, such as concurrent
use of other medications to relieve symptoms during the intervention period, were reported in
1 study. Adequate concealment of treatment randomization was reported in 1 study.
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Outcome Assessment
Both global as well as individual symptom improvement was reported in all studies. A
standardized symptom questionnaire – the National Institutes of Health Chronic Prostatitis
Symptom Index (NIH-CPSI) – was used all 12 trials and was reportedly validated in 1 trial.27

Statistical Analysis and Methodologic Quality
An intention–to–treat analysis was used in 6 trials.16-19,21,22 The dropout rate for trials
ranged from 3% to 21%. Out of a maximum quality score of 5, the mean study quality was 4.6
and the median was 5. Eight of 12 trials satisfied all five quality criteria.14-19,21,22 Mean
quality scores did not differ significantly between positive and negative trials.

Alpha-blockers
Four studies examined the efficacy of alpha-blockers (Table 1, Fig. 1 and 2).14-17 Overall,
there was evidence for modest efficacy among these trials (Fig. 1 and 2), with a pooled relative
risk for improvement of 0.57 (95% CI: 0.24-0.91, n=4 studies, Q= 10.70, p=0.10, I2 =43.9%).
The absolute risk difference was 0.18 (95% CI: 0.005-0.35), translating to a NNT of 6 (95%
CI: 2.8-200). There was no evidence of publication bias (P = 0.88). While there was a 42%
increase in the likelihood of improvement, the amount of improvement was modest, with an
effect size of improvement on the NIH–CPSI of 0.78 (95% CI: 0.3-1.2) (Table 1, Fig. 1 and
2).

In one of the studies, Mehik et al.14 randomized 70 patients to alfuzosin 5 mg twice daily (19
patients) or placebo (21 patients) for 6 months with a follow-up of another 6 months after
medication was discontinued (Table 1, Fig. 1 and 2). The 30 men who declined randomization
received standard treatment (hot Sitz baths plus anti-inflammatories). Improvement was
defined as a 33% decrease in NIH-CPSI total and domain scores as compared to baseline.
Compared to placebo, 6 months of alfuzosin treatment resulted in significant symptom and
pain reduction (change in total NIH–CPSI score from baseline: −9.9 with alfuzosin vs. −3.8
with placebo; P = 0.01; change in NIH–CPSI pain score from baseline: −5.1 with alfuzosin
vs. −1.1 with placebo; P = 0.01). Twelve months after baseline and 6 months after the active
treatment phase, the pain score in the placebo group (+1.6) was higher than the score in the
alfuzosin group (−1.8) (P = 0.02). At this point in time, patients in the standard treatment group
experienced the greatest benefit as evidenced by the greatest reduction of pain scores (−1.7).

Cheah et al15 demonstrated treatment benefit for alpha-blocker-naïve CP/CPPS patients with
a NIH-CPSI quality of life (QoL) score of 4 or greater (mostly dissatisfied). A total of 86 CP/
CPPS patients were randomized over 14 weeks to either terazosin (with dose escalation from
1–5 mg/day) or placebo (Table 1, Fig. 1 and 2). Patients reporting an NIH-CPSI QoL score of
0-2 (“delighted” to “mostly satisfied”) at 14 weeks as compared to a baseline score of 4-6
(“mostly dissatisfied” to “terrible”) at baseline were considered responders. Terazosin
significantly improved QoL and significantly reduced pain at 14 weeks compared with placebo
(NIH–CPSI QoL score 0–2: 24/43 (56%) with terazosin vs. 14/43 (33%) with placebo, P =
0.03; reduction of NIH–CPSI pain score >50% from baseline: 26/43 (60%) with terazosin
vs. 16/43 (37%) with placebo; P = 0.03). No significant differences were found between
terazosin and placebo in “objective parameters” (change in peak flow rate: 15.4–18.7 mL/
second with terazosin vs. 18.1–19.7 mL/second with placebo; P value not reported; change in
residual volume: 24.8–17.1 mL with terazosin vs. 20.6–16.0 mL with placebo; P value not
reported).

Two studies examined the efficacy of tamsulosin, an alpha-1A subtype-selective blocker.
Following a two-week placebo run-in, Nickel et al.16 randomized 58 men (younger than 55)
to 0.4 mg tamsulosin or placebo (Table 1, Fig. 1 and 2). Overall, tamsulosin significantly
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improved symptoms compared with placebo after 45 days (treatment effect −3.6, [95% CI −7.0
to −0.3]; P = 0.04 in favor of tamsulosin). Subgroup analyses demonstrated clinically and
statistically significant response in patients with severe symptoms (75th percentile, treatment
effect, −8.3 points; P <0.01) and lack thereof in those with mild symptoms (25th percentile,
−1.6 points; P = 0.53). Alexander et al17 randomized 169 heavily-retreated men in a double-
blind RCT comparing 6 weeks of therapy with ciprofloxacin, tamsulosin, both drugs, or placebo
(Table 1, Fig. 1 and 2). At baseline, patients had severe symptoms (total NIH-CPSI score of
at least 15) and a mean duration of symptoms of 6.2 years. At 6 weeks, there was no significant
difference in NIH-CPSI total score for tamsulosin compared with placebo (slope estimate in
the longitudinal regression model, − 4.4 [CI, −5.8 to −2.9] vs. −4.8 [CI, −6.2 to −3.3]; P >0.2).

Antibiotics
Two large-scale studies reported on the efficacy of antibiotics. Nickel et al.19 randomized 80
CP/CPPS patients with no demonstrable infection localized to the prostate to levofloxacin (45)
or placebo (35) for 6 weeks (Table 1, Fig. 1 and 2). Based on the NIH-CPSI, both groups
experienced progressive symptom improvement, but the difference was not statistically or
clinically significant at the end of treatment (6 weeks) or follow-up visits (12 weeks). At both
timepoints, the levofloxacin group experienced a mean total NIH-CPSI decrease of 5.4 and 5.6
points from baseline compared to a decrease of 2.9 and 3.1 points for the placebo group
(treatment effect at 6 weeks 3.2; P > 0.05). Based on a 6-point NIH-CPSI score decrease and
compared to placebo, more patients responded in the levofloxacin group; the difference was
statistically significant only at 3 weeks (P = 0.02).

Similar to the findings for tamsulosin (see above), Alexander et al.17 found no significant
difference in the decrease in NIH-CPSI total score from baseline to 6 weeks for ciprofloxacin
compared with placebo (slope estimate in the longitudinal regression model, −5.4 [95% CI,
−6.8 to −3.9] vs. −3.9 [CI, −5.3 to −2.4]; P = 0.15). The difference in the slope estimate between
these 2 groups was −1.5 (CI, −3.5 to 0.5).

Miscellaneous
In one recent study, 100 men with CP/CPPS were randomized to 300 mg PPS or placebo 3
times daily for 16-weeks (Table 1, Fig. 1 and 2).21 Based on clinical global improvement (CGI)
assessment, significantly more PPS-treated patients experienced moderate to marked
improvement (18 or 37% vs. 8 or 18%, P = 0.04). The mean CGI scores between the PPS and
placebo groups, however, failed to reach statistical significance (1.0 vs. 0.6, P = 0.107).
Likewise, for the total domain-specific NIH-CPSI scores the difference between the two groups
was not statistically significant (−5.9 or 22% vs. −3.2 or 12%, P = 0.068). At 16 weeks, NIH-
CPSI QoL scores were significantly better in the PPS as compared to the placebo group (−2.0
or 22% vs. −1.0 or 12%, P = 0.031). At this time, the mechanism by which PPS improves
symptom is unclear.

One RCT evaluated the efficacy of rofecoxib in nonbacterial prostatitis patients. 161 CPPS
patients were randomized over 6 weeks to either 25mg or 50 mg rofecoxib or placebo. The
difference between patients treated with either 25 mg or 50 mg rofecoxib and placebo failed
to reach statistical significance. 63% of the CPPS patients randomized to 50 mg rofecoxib
reported greater than 25% improvement in NIH-CPSI total scores as compared with 40% of
the placebo group (P<0.05). In terms of pain improvement, 79% of the 50mg group reported
no or mild pain (vs. 59% on placebo), and 56% reported significant improvement in the quality
of life (vs. 27% in the placebo group, P<0.005).

One study examined the efficacy of 40 mg of mepartricin, an estrogen-lowering agent, versus
placebo in 26 CPPS patients. Following 60 days of treatment, there was a statistically
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significant decrease in total NIH-CPSI, pain and quality of life scores and 17-beta-estradiol
levels. Compared to baseline, the changes in urinary scores and the serum levels of luteinizing,
follicle-stimulating hormone, and testosterone at the end of the study failed to reach statistical
significance.

DISCUSSION
Our analysis aimed to answer a basic research question: In subjects with CP/CPPS, can
experimental interventions reduce the risk of pain, voiding dysfunction and quality of life
impairment? Results from RCTs indicate that there is no universally effective treatment, which
can provide significant lasting benefit for this chronic pelvic pain syndrome (Fig. 1 and 2).
Compared with placebo, sham, or active control, none of the medications was consistently
beneficial in improving NIH-CPSI total scores or patient–reported GRA. Likewise, no
medication proved consistently superior to placebo in alleviating pain or urinary symptoms or
improving quality of life as reflected in the lack of subdomain changes of the NIH-CPSI (Fig.
1 and 2).

What are the take-home messages from our analysis? Urologists treating patients with CP/
CPPS have long known that research evidence is not the only factor that affects clinical decision
making. Urologists are no strangers to the complex evolution of conventional wisdom about
the relation of clinicians to research evidence. Our knowledge and treatment recommendations
for CP/CPPS have emerged from the era of “optimism” through that of “innocence lost and
regained” and the era of “industrialization” into the era of “information technology and systems
engineering,” as insightfully described by Naylor.28 In this respect, results from RCTs are the
starting point for treatment recommendations for CP/CPPS.

The situation is quite similar to that in the hypertension community several years ago as
dissected by Naylor.28 Briefly, at that time, the Fifth and Sixth Joint National Committee on
the Detection, Evaluation, and Treatment of High Blood Pressure (JNC V and VI) endorsed
diuretics and beta-blockers as first-line, and alpha-blockers – as second-line antihypertensive
therapy.29,30 However, physiological inferences and trial evidence supported a contrarian
view in the hypertension community that “attaining a target blood pressure with tolerable
adverse effects was ultimately more important than choice of agent”.28 As Naylor notices,
“alpha-blockers were astutely marketed as preferable for patients with diabetes, and their
salutary effects on prostatism offered an attractive secondary effect in treating older men”.28

In this context, attaining optimal symptom control in CP/CPPS is ultimately more
important than the choice of agent. The lessons learned from the recent RCTs with alpha-
blocker illustrate this point best. Three14-16 of the four trials RCTs showed statistically
significant benefits and modest clinical efficacy. Cheah’s study reported on newly diagnosed,
alpha-blocker-naïve, primary care, 20 to 50-year-old Asians.15 The subjects in the Mehik14,
Nickel16 and Alexander17 trials were heavily-pretreated, tertiary-referral, older Finnish and
North American. Moreover, the clinical benefit from long-term terazosin therapy was attributed
to pharmacologic action above and beyond the bladder neck.31 Duration of treatment is also
particularly important. Patients on long-term alpha-blocker therapy benefited from treatment
as shown in the recent open-label long-term follow-up phase of the Cheah et al. study.32

The one negative trial that failed to show benefit from alpha-blocker therapy enrolled men with
long-standing and refractory symptoms, more likely to be referred to tertiary medical centers,
and therefore enrolled in clinical trials. As noted by Alexander,33 these subjects might be end-
stage prostatitis patients who failed treatment with the study drugs, which are commonly
prescribed in the community setting. In this context, while the Cheah,15 Nickel16 and
Mehik14 trials fall in the category I or II trials (Figure 3), the Alexander trial17 falls in the
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category III (true negative trial). The main challenge, however, remains defining the clinical
question and the patient population in the lack of an objective diagnostic or therapeutic marker.

Several caveats are in place here. First, results from any trial in CP/CPPS need to be considered
in light of the variability of symptoms, regression to the mean, the duration and size of the
placebo effect.34

Second, in the absence of a validated disease biomarker, conclusions regarding therapeutic
efficacy based on a known mechanism of action in other conditions, should be discouraged.
For example, alpha-blockers have been extensively used in CP/CPPS on the assumption that
irritative symptoms in CP/CPPS share a common mechanism with BPH. Our analysis shows
that patients benefit from alpha-blockers even without urodynamic35 or subjective36 evidence
of alpha-adrenergic blockade.

Third, identification of patient subsets that are more likely to respond to specific treatments is
problematic. One possibility is to employ severity stratification based on the NIH-CPSI score.
34 However, even in this scenario, evidence suggests that naïve and heavily-pretreated patients
respond differently. Therefore, future studies should enroll and evaluate patients based both
on severity and previous treatment status.

CONCLUSION
Current evidence from RCTs for the treatment of CP/CPPS shows that there is no effective
treatment for this chronic pelvic pain syndrome. Future RCTs must take into consideration
variability of symptoms and regression to the mean, using an appropriate sample size and
optimal duration and follow-up of participants. A diagnostic and therapeutic biomarker for CP/
CPPS is urgently needed.
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Figure 1. Relative Risk of Overall Improvement
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Figure 2. Relative Risk of Pain Improvement
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Figure 3. Types of Clinical Trials Based on Outcomes
Center line: Neutral relative risk/benefit; Relative risk = 1; Dotted lines show magnitude of
clinically important effect. First trial: clinically beneficial effect and both ends of the
confidence limit of the study are to the right of the benefit line; Second trial: statistically
significant benefit, but may not be as clinically important; Third trial – neutral; Forth trial –
harmful. Last two are failed trials and fail to provide useful information since confidence limits
too large (indicating inadequate power or other reasons).
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Table 1
RCTs for the Treatment of Chronic Prostatitis/Chronic Pelvic Pain Syndrome (CP/CPPS)*

Symptom Outcomes† Effect
Study
(Year)

Medication N Mean
age

Duration
in weeks

Pain Urinary
Symptoms

Quality
of Life

Any Overall
(NNT)

Alpha-blockers, selective
Mehik et
al., (2003)
14

Alfuzosin 70 49 24 + − − + 2

Cheah et
al., (2003)
15

Terazosin 100 35 14 + + + + 5

Alpha-blocker, subtype-1A-Selective
Nickel et
al., (2004)
16

Tamsulosin 58 41 6 + + + + 6

Alexander
et al.,
(2004)17

Tamsulosin 196 45 6 − − − − 20

5-alpha reductase inhibitors
Nickel et
al., (2004)
18

Finasteride 76 47 24 − − − − 7

Antibiotics
Alexander
et al.,
(2004)17

Ciprofloxacin 196 45 6 − − − − 20

Nickel et
al., (2003)
19

Levofloxacin 80 56 6 − − − − 53

Miscellaneous
De Rose et
al., (2004)
20

Mepartricin 36 33 8 + − + + N/A‡

Nickel et
al., (2005)
21

Pentosan polysulfate 100 38 16 − − + + 6

Nickel et
al., (2003)
22

Rofecoxib 161 48 6 + + + + 5

Complementary and Alternative Medications
Wang et
al., (2004)
23

Chuanshenton g 38 NR 1 + + + + 3

Lu et al.,
(2004)24

Flavoxate 45 NR 4 + + + + N/A‡

Shoskes et
al., (1999)
25

Quercetin 30 45 4 + − + + 3

*
Abbreviations: NR – not reported,

†
+ means outcome significantly better than in control group, − means not significantly better,

‡
N/A – not applicable, data for NNT calculation not provided
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