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Abstract

Purpose of Review This review seeks to review up to date literature surrounding the chronic prostatitis/chronic pelvic pain
syndrome (CP/CPPS) to provide an overview of the subject. The review includes current understandings of the syndrome, the
use of UPOINT, novel treatment strategies and future targets for management.

Recent Findings Using the US National Institute of Health Chronic Prostatitis Symptom Index helps clinicians to monitor
prostatitis symptoms, whilst using UPOINT as guidance of therapies based on patient phenotype(s) has advanced our ability
to treat patients suffering with CP/CPPS. Furthermore, novel treatments look beyond traditional prostatic targets to treat CP/
CPPS.

Summary Whilst the use of UPOINT has opened up new targets for the treatment of CP/CPPS, more work is needed to both
improve the quality of trials assessing them, as well as further elucidate the underlying pathophysiology behind this troublesome

syndrome.
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Introduction

Prostate pathologies causing lower urinary tract symptoms
and pelvic pain adversely affect the quality of life of men of
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all ages. Prostatitis is a common condition with a prevalence
of up to 9% within the general male population.
Epidemiological date shows that prostatitis symptoms have a
similar prevalence to ischaemic heart disease and diabetes
mellitus [1]. Despite the prevalence of prostatitis-type symp-
toms, little is still known about the underlying
pathophysiology.

For considerable time, treatment of prostatitis symptoms
focussed on the use of antibiotics (even in the absence of
infection) and anti-inflammatories (even when no inflamma-
tion is present) [2]. More recently, the use of prostate-focussed
therapies have also been employed. Most often this involved
the use of an x-blocker. Anecdotal evidence from physicians
and patients suggests an improvement in symptoms [2,
3].This would appear a sensible approach as prostatitis sug-
gests a prostatic origin for the symptoms. Despite this, evi-
dence from multiple studies shows the efficacy of such treat-
ments to be modest at best, especially when used as mono-
therapy [4].

A major advance in the diagnosis and management of pros-
tatitis came in the late 1990s with the development of the US
National Institute of Health (NIH) prostatitis classification
system [5]. NIH category Il is defined as non-bacterial chron-
ic prostatitis (CP), also known as chronic pelvic pain
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syndrome (CPPS), reflecting the possibility of extra-prostatic
therapeutic targets [2, 6°°].

CP/CPPS can be defined as a urological pain or discomfort
and/or sexual dysfunction that is present for at least 3 of the
past 6 months in the absence of uropathogenic bacteria [7].
CP/CPPS has significant morbidity on patients, who can ex-
perience negative cognitive, sexual and emotional
connotations.

Further developments in the management of the prostatitis
syndromes came with the development of the NIH chronic
prostatitis symptom index (NIH-CPSI). This has given physi-
cians an objective scoring system for diagnosis as well as
response to therapies.

To date, little is still known about the pathophysiology
of CP/CPPS. The lack of a known and effective mono-
therapy for CP/CPPS makes treatment challenging for
both the physician and the patient. Contemporary strate-
gies suggest targeting therapies at the individuals pheno-
type by subdividing CP/CPPS into six distinct phenotypes
based on the patients predominant symptom. This system,
developed in 2009 by Shoskes et al., known as UPOINT
looks at the six most common symptoms found in CP/
CPPS, namely urinary, psychosocial, organ specific, in-
fection, neurological/systemic or tenderness [8].
Crucially, the UPOINT system recognises that the major-
ity of CP/CPPS symptoms are in fact unrelated to the
prostate gland itself, but rather are manifestations of
chronic pain arising from the pelvis.

Diagnosis

Careful examination and investigation are required to diag-
nose CP/CPPS. Given that there is no investigation for a de-
finitive diagnosis of CP/CPPS, diagnosis will instead rely on
patient history, symptoms and careful exclusion of differential
diagnoses.

Examination of the abdomen may reveal a distended blad-
der and a DRE can assess the size and tenderness of the gland.
Further palpation of the pelvic musculature (both externally
and on DRE) can assess for pelvic muscle tenderness [7].

Urine dipstick testing combined with MSU can confirm the
presence of either a UTI or haematuria [9].

Chronic bacterial prostatitis is an important differential di-
agnosis to exclude. The ‘gold standard’ is felt to be the four
glass (Meares-Stamey) test, whereby microscopy is undertak-
en on urine from the urethra, bladder and prostate as well as
expressed prostatic secretions [9]. Further investigations to
exclude differential diagnoses include PSA testing from pros-
tate cancer, STI screening, urodynamics and/or cystoscopy for
bladder outlet obstruction and urethral stricture and MRI if a
prostatic abscess is suspected.
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Antibiotics, Alpha-Blockers
and Anti-Inflammatories (AAA Therapy)

These medications, either as contemporaneous treatment or
individual treatments at different times, have been the main-
stay of management for chronic prostatitis since the 1960s.
Antibiotics are known to be effective in treating bacterial
prostatitis. However, less than 10% of men who receive a
diagnosis of prostatitis have a positive urine/semen culture
[10]. The fact that antibiotics are commonly prescribed for
chronic prostatitis and appear to be effective in some men
may be due to a failure to culture an infective organism that
is present. However, there are many cases of chronic prostati-
tis, which are non-bacterial, yet antibiotics still have a positive
effect on symptoms in some men. One theory that could ex-
plain this phenomenon is the reduction of pro-inflammatory
cytokine levels induced by fluoroquinolones, a commonly
prescribed group of antibiotics for prostatitis [11, 12].
Alpha-blockers are known to target alpha-adrenergic re-
ceptors in the bladder neck and prostatic urethra [13]. The
principal theory behind how they work in prostatitis involves
increased relaxation of the bladder neck, which prevents tur-
bulent voiding, and reflux of urine into the prostatic ducts.
This reflux is postulated to cause prostatic inflammation [14].
Anti-inflammatories (usually NSAIDs) are prescribed for
men with chronic prostatitis in the expectation that the reduc-
tion of inflammation within the gland will reduce symptom
scores. Again, the theory of how they work in prostatitis is
borrowed from our general knowledge of how anti-
inflammatories can reduce circulating cytokine and prosta-
glandin levels, thereby reducing inflammation [15, 16].
When given as a combination, AAA therapy has been as-
sociated with significant improvements in Chronic Prostatitis
Symptom Index (CPSI) scores in men with chronic prostatitis/
chronic pelvic pain syndrome [4]. The most efficacious com-
bination of medications appears to be alpha-blockers and an-
tibiotics, which, in a systematic review of the chronic prosta-
titis literature, was found to produce the greatest difference in
symptom, pain and quality of life scores [17]. The main issues
when interpreting the data from these systematic reviews sur-
round treatment variation and heterogeneity between research
papers. It does appear that, when data is pooled, several ther-
apies including AAA treatment individually and as a combi-
nation, finasteride, steroids and phytotherapy treatments have
a positive effect on chronic prostatitis symptoms [18].
However, frequently, the well-conducted individual trials fail
to show efficacy [19, 20]. Indeed, when individual alpha-
blocker therapy and AAA therapy were compared in a trial,
no difference was found. In addition, as well as medical ther-
apy both surgical techniques such as prostatic massage and
neuromodulatory techniques have been put forward as effec-
tive treatment in recent years [21, 22]. This tends to muddy the
waters still further and may explain why proper consensus on
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this complex condition remains elusive and why CP/CPPS
causes such symptomatic misery in some men. Whilst the
disease mechanism remains poorly understood, targeted and
efficacious treatment will be difficult.

UPOINT

A major advance in the treatment of CP/CPPS came in 2009
with the advent of UPOINT. Before this, the syndrome had
been treated in broadly the same manner for the preceding
50 years. Shoskes et al. developed a novel system whereby
CP/CPPS patients were subclassified according to their pre-
dominant symptom. This has allowed clinicians to both more
accurately test hypotheses as well as treat patients [8]. Further
work shows that not only does UPOINT discriminate between
different clinical phenotypes, but also that the number of pos-
itive domains appears to correlate with the overall NIH-CPSI
score [23¢]. Further subdomains have since been proposed
such as catastrophizing and depression in psychosocial, or
voiding and storage for urinary.

Multiple trials looking into validating the use of UPOINT
clinically suggest that the extended approach is beneficial to
patients. A multimodal approach focussing on an individual’s
phenotype leads to a significant improvement in both symp-
toms and quality of life.

A prospective study of 100 men who were positive for
three or more UPOINT domains looked into NIH-CPSI score
changes when treated as per their UPOINT phenotypes.
Nearly 84% had a 6 point change in their NIH-CPSI score
with the biggest changes in score being found in areas relating
to pain, urinary symptoms and quality of life [24, 25].

Contemporary Therapy—The Use
of Non-Pharmacological Treatments

The use of pharmacological treatments for CP/CPPS is well
documented. Given that the underlying aetiology remains
poorly understood and traditional treatments are often ineffec-
tive, new treatments are needed. Contemporary treatments are
looking beyond the prostate for therapeutic targets, and many
involve non-pharmacological treatments.

Acupuncture

Acupuncture is a component of traditional Chinese medicine
and is thought to be able to modulate inflammation and the
immune system. Studies looking at the efficacy of acupunc-
ture in the treatment of CP/CPPS found it to be effective,
especially in the management of pain [26]. Evidence suggests
acupuncture may work by reducing prostatic inflammation as
seen by a reduction in IL-1f in prostatic fluid. Whilst

acupuncture is effective in improving pain symptoms, there
has not been any demonstrated benefit in using acupuncture
for management of urinary symptoms [27¢].

Exercise

A 2015 prospective cohort study among men in the health
professionals was conducted with the objective of examining
the relation between physical activity and incidence of CP/
CPPS in a large cohort of men. Leisure-time physical activity,
including type and intensity of activity, was measured; and
findings from this study, the first large scale and most com-
prehensive study to date on this association, suggest that
higher levels of leisure-time physical activity may lower risk
of CP/CPPS in middle-age and older men. Sedentary behav-
iour, measured as time spent watching television, was not
associated with risk of CP/CPPS [28]. Aerobic exercise is
shown to be superior to motion or stretching type exercises
in improving pain symptoms [29]. It is thought that exercise
reduces pain symptoms in CPPS through anti-inflammatory
properties as well as decreasing the sensitivity to pain through
changes in neuroendocrine and autonomic nerve function [28,
30].

Cognitive Behavioural Therapy

CP/CPPS can have a significant psychosocial burden for af-
fected men. Sufferers describe significant impact on their
quality of life, with pain impacting on both physical and men-
tal health [31]. It has been shown that there is a link between
the cognitive aspects of CP/CPPS (such as catastrophizing)
and the physical outcomes (such as pain and perceived dis-
ability) [32]. With CP/CPPS being a chronic pain type syn-
drome, the goal of the clinician is to ameliorate pain. Despite
this, conventional therapies have struggled to successfully
treat such symptoms.

Cognitive behavioural therapy (CBT) offers an alternative
route for managing CP/CPPS symptoms. When phenotypical-
ly classified using the UPOINT domains up to 34-37% of
patients will score in the psychosocial domain [33]. This
would suggest that effective psychological therapies could
be an effective treatment for CP/CPPS patients.
Furthermore, the development of CP/CPPS specific CBT pro-
grams could be of great benefit in patients who have failed to
improve with standard medical therapies.

Physiotherapy

Physiotherapy has long been known to be beneficial in con-
trolling pain symptoms in skeletal muscle pathologies. For the
management of CP/CPPS, multiple physiotherapeutic man-
agement strategies have been proposed. These include acu-
puncture, posterior tibial nerve stimulation (PTNS), perineal
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extracorporeal shock wave therapy (ESWT) and aerobic exer-
cise [34].

Clinical trials assessing the efficacy of ESWT and PTNS in
patients with NIH category 111 B CP/CPPS found a clinically
significant decrease in NIH-CPSI score. Sonoelectromagnetic
therapy (SEMT) showed no significant decrease in NIH-CPSI
score but did manage to improve quality of life [21, 34].

Phytotherapies

Plant-based remedies play a role in the management of many
health conditions. Of all the prostatitis syndromes,
phytotherapies have shown the most promise in the manage-
ment of CP/CPPS. It is felt that many phytotherapies possess
antioxidant and anti-inflammatory abilities, and it is through
this that these plant-based therapies provide their clinical
benefit.

The bioflavonoid quercetin is both anti-inflammatory
and antioxidant and may be lacking in the diet of many
CP/CPPS sufterers. This is because the food produce that
is high in quercetin are those most prone to reproduce
symptoms, such as tea, red wine and citrus fruits [35]. A
double-blind trial found that the quercetin group had 35%
improvement in NIH-CPSI score, compared to only 7% in
the placebo group. This study also showed quercetin re-
duces leucocyte count to a greater degree than placebo
[36]. A smaller group of patients had isoprostane levels
measured. This compound is known to cause bladder con-
traction. With quercetin, the level of isoprostane reduced,
along with a reduction in prostaglandin E2 and a rise in
endorphins [36, 37].

A recent study by Morgia et al. looked at the efficacy of
two phytotherapies—Calendula and Curcumina. Calendula
is known to possess multiple qualities, including anti-inflam-
matory, antioxidant and immunostimulant effects and because
of this has been investigated for use in wound healing, jaun-
dice and as an antispasmodic. Curcumina is known to modu-
late pro-inflammatory cytokine pathways such as TNF-«,
COX-2 and IL-1f3. This phase II clinical trial demonstrated
that a suppository containing both Curcumina and Calendula
extract was able to produce clinical benefit by reducing pain
and improve voiding and urinary symptoms after 1 month
[38-].

Other phytotherapies that under investigated for CP/CPPS
have had much less research. A rye pollen extract known as
Cernilton has been investigated for use in BPH, but more
recently studies have looked into its role in managing CP/
CPPS. A randomised, double-blind phase III trial of 139
men found pain, quality of life and NIH-CPSI scores all im-
proved with 12 weeks of treatment compared to placebo [18].

Other plant-based therapies, including traditional
Chinese medicine therapies (such as Ningmitai and
Qian-Yu decoction) have been investigated more recently
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and have been shown to be beneficial in symptom control
in CP/CPPS sufferers. These studies, however, have been
on a very small sample population, limiting the validity of
the results [39, 40].

Surgery

Whilst CP/CPPS can be a debilitating illness for men, it is
often found that pharmacological, as well as non-
pharmacological therapies are ineffective. Surgery has long
been investigated as a novel model of CP/CPPS management.
Such surgical management includes both transurethral resec-
tion (TURP) as well as radical prostatectomy.

TURP procedures were investigated as long ago as the
1980s, when 49 patients underwent ‘radical TURP’—trans-
urethral resection of the gland down to the capsule. Barnes
et al. found 67% of patients had a good response (absence of
infection and symptoms) at 1 year [41]. Despite this, radical
TURP for CP/CPPS is no longer advocated [42¢].

More recently, focus has moved towards radical prostatec-
tomy in the management of CP/CPPS. In the early 1990s,
Frazier et al. found that three out of five men had complete
resolution of their disabling perineal pain after total
prostatovesiculectomy [43]. More recently, Krongrad et al.
reported early results from a phase II trial looking into lapa-
roscopic radical prostatectomy for men with treatment refrac-
tory CP/CPPS. After six patients, Krongrad reports a drop in
median NIH-CPSI score from 35 pre-surgery to 7.5 at
12 months post-surgery [44].

More recently, four patients with NIH class III prosta-
titis who were refractory to frontline therapies underwent
robotic radical prostatectomy. All patients had significant
reduction in symptoms, with a fall in median NIH-CPSI
score from 30 pre-surgery to 5 at final follow-up (median
of 34 months) [42¢].

Whilst the above results are promising, they include very
limited data of only nine patients. Nonetheless, the results
from both small studies suggest further evaluation of both
surgeries with wider ranging prospective trials. The current
data on surgery in the management of CP/CPPS is so scanty
that it was not included in a recent Cochrane literature review
[45]. More work is clearly required before definitive conclu-
sions can be made regarding the role of surgery in CP/CPPS
management.

Future Therapeutic Targets

Prostatitis has been a clinical enigma for decades, causing
frustration to both the patient and urologist. Since the advent
of NIH classification and more recently the development of
UPOINT phenotyping, there has been a great deal of research
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into CP/CPPS. Unfortunately to date, there has been minimal
progress in the understanding of this debilitating illness, nor in
our understanding in the pathophysiology behind it. Current
research is looking to new therapeutic targets in the hope that
progress is made in the management of CP/CPPS.

A Canadian study has recently looked into the use of
intraprostatic injections of onabutuliniumtoxin A (onaBoNT-
A) in the treatment of refractory CP/CPPS. By injecting
onaBoNT-A transurethrally into the prostate of 43 men, it
was shown to be effective in reducing pain symptoms in CP/
CPPS sufferers with 72% reporting a 6-point change in NIH-
CPSI score at 3 months. These improvements, however, were
not durable, with only 37% still recording a 6-point decrease
in NIH-CPSI score at 1 year [46].

Ultrasound has been investigated for the treatment of
CP/CPPS. There have been numerous studies looking at
the use of ultrasound enhancement of topically applied
medicines, a process known as phonophoresis. Tantawy
et al. identified pumpkin seed oil as being high in antiox-
idant, especially D7-sterols. Previous research has found
such phytochemicals found in pumpkin seed oil blocks
the conversion of testosterone to dihydrotestosterone by
inhibiting S«x-reductase [47]. Phonophoresis using pump-
kin seed oil, when compared to simple ultrasound reduced
NIH-CPSI score as well as improving voiding. Ultrasound
itself, also reduced NIH-CPSI score when compared to
placebo procedure to a lesser extent [48].

Pentoxifylline is a xanthine derivative used in the treatment
of muscle pain in patients with peripheral vascular disease.
With oxidative stress being highly elevated in CP/CPPS pa-
tients, pentoxifylline has been evaluated as a treatment. In rat
models, a significant decrease in inflammatory markers (such
as TNF-x), PSA and histopathological changes (such as leu-
cocyte infiltration) in the group treated with pentoxifylline
[49]. Whilst promising, these results are yet to be tested and
replicated in human trials.

Whilst oestrogen receptor-oc (ERx) is thought to have a
role in prostatic inflammation, ER3 may have an
immunoprotective role limiting tissue damage by modu-
lating the immune system [50]. Indeed, many different
animal models of disease have demonstrated the anti-
inflammatory effects of ER3 [51, 52]. A recent rat model
has shown the relative increase in ERx to ER{3 leading to
the development of non-bacterial prostatic inflammation.
By using 3« Andriol (a major metabolite of dihydrotes-
tosterone), researchers were able to increase the relative
expression of ER to ER«x, leading to suppression of
prostatic inflammatory changes [53¢].

Whilst all of the above therapeutic targets are at an
early stage of investigation, it remains promising that
CP/CPPS is still at the forefront of researchers’ minds.
With continuing work in this area, the future of CP/
CPPS suffers remains optimistic.

Conclusions

Although no clear underlying pathology is agreed for CP/
CPPS, there are different treatment approaches that have been
used to overcome the symptoms of this challenging condition.
One of the main pillars in managing this group of patients is
proper counselling to explain the challenges and necessity for
more than one line of treatments to achieve improvements.
Less invasive followed by more invasive techniques are rec-
ommended along with applying the multidisciplinary concept.
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