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Abstract 
Prostatitis comprises of a group of syndromes that 
affect almost 50% of men at least once in their lifetime 
and makeup the majority of visits to the Urology Clinics. 
After much debate, it has been divided into four distinct 
categories by National Institutes of Health namely 
(1) acute bacterial prostatitis; (2) chronic bacterial 
prostatitis; (3) chronic prostatitis/chronic pelvic pain 
syndrome (CP/CPPS) which is further divided into 
inflammatory and non-inflammatory CP/CPPS; and (4) 
asymptomatic inflammatory prostatitis. CP/CPPS has 
been a cause of great concern for both patients and 
physicians because of the lack of presence of thorough 

information about the etiological factors along with 
the difficult-to-treat nature of the syndrome. For the 
presented manuscript an extensive search on PubMed 
was conducted for CP/CPPS aimed to present an 
updated review on the evaluation and treatment options 
available for patients with CP/CPPS. Several diagnostic 
criteria’s have been established to diagnose CP/CPPS, 
with prostatic/pelvic pain for at least 3 mo being the 
major classifying symptom along with the presence 
of lower urinary tract symptoms and/or ejaculatory 
pain. Diagnostic tests can help differentiate CP/CPPS 
from other syndromes that come under the heading of 
prostatitis by ruling out active urinary tract infection and/
or prostatic infection with uropathogen by performing 
urine cultures, Meares-Stamey Four Glass Test, Pre- 
and Post-Massage Two Glass Test. Asymptomatic 
inflammatory prostatitis is confirmed through prostate 
biopsy done for elevated serum prostate-specific 
antigen levels or abnormal digital rectal examination. 
Researchers have been unable to link a single etiological 
factor to the pathogenesis of CP/CPPS, instead a cluster 
of potential etiologies including atypical bacterial or 
nanobacterial infection, autoimmunity, neurological 
dysfunction and pelvic floor muscle dysfunction are 
most commonly implicated. Initially monotherapy 
with anti-biotics and alpha adrenergic-blockers can 
be tried, but its success has only been observed in 
treatment naïve population. Other pharmacotherapies 
including phytotherapy, neuromodulatory drugs and 
anti-inflammatories achieved limited success in trials. 
Complementary and interventional therapies including 
acupuncture, myofascial trigger point release and pelvic 
floor biofeedback have been employed. This review 
points towards the fact that treatment should be tailored 
individually for patients based on their symptoms. 
Patients can be stratified phenotypically based on the 
UPOINT system constituting of Urinary, Psychosocial, 
Organ-specific, Infectious, Neurologic/Systemic and 
symptoms of muscular Tenderness and the treatment 
algorithm should be proposed accordingly. Treatment 
of CP/CPPS should be aimed towards treating local as 
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well as central factors causing the symptoms. Surgical 
intervention can cause significant morbidity and should 
only be reserved for treatment-refractory patients 
that have previously failed to respond to multiple drug 
therapies.

Key words: Chronic prostatitis; Antibiotics; Myofascial 
trigger point; Pelvic biofeedback; Chronic pelvic pain 
syndrome; Phytotherapy; Nanobacteria; Dysfunctional 
voiding; Acupuncture

© The Author(s) 2015. Published by Baishideng Publishing 
Group Inc. All rights reserved.

Core tip: Chronic prostatitis/chronic pelvic pain syndrome 
(CP/CPPS) is difficult-to-treat because of the multitude 
of potential etiologies that are not easily observed and 
delayed diagnosis. Pharmacological monotherapy with 
antibiotics, alpha-blockers and anti-inflammatories provide 
significant symptomatic improvement in a limited number 
of patients. Multidrug therapies are recommended for 
monotherapy refractory patients. Complementary and 
interventional therapies such as acupuncture, myofascial 
trigger point release and pelvic floor biofeedback 
can provide additional symptomatic relief. Current 
recommendations involve a treatment algorithm based on 
UPOINT phenotypic presentation for CP/CPPS patients. 
Keeping in mind the high prevalence of CP/CPPS, 
development of novel therapies and an effective vaccine 
for prevention of CP/CPPS is crucial.
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INTRODUCTION
Prostatitis is a term that identifies a number of syndromes 
ranging from acute or chronic pain to bacterial infection 
of the prostate gland[1]. Prostatitis makes up the majority 
of Urology clinic visits with as high as 2 million office visits 
annually by men suffering from prostatitis in the United 
States[2] and yet it is one of the least understood diseases 
in the field. Almost 50% of all men are symptomatic 
for prostatitis at some point in their lives[3]. Over time 
diagnostic and therapeutic modalities for prostatitis have 
evolved significantly and patients are now given specific 
treatments in accordance with the set of determined 
subtypes formulated by physicians based on clinical 
presentations[4]. 

The national institute of health (NIH) has classified 
chronic prostatitis into four different categories: 
Category Ⅰ: Acute bacterial prostatitis is an infection 
caused by an underlying uropathogen, which presents 
with signs of systemic infection including fever and 
chills. Category Ⅱ: Chronic bacterial prostatitis is 
caused by chronic bacterial infection of the prostatitis 

secondary to recurrent urinary tract infections. Category 
Ⅲ: Chronic prostatitis/chronic pelvic pain syndrome 
(CP/CPPS) primarily presents with pain and sometimes 
presents with voiding symptoms in absence of any 
urinary tract infection (UTI). It is sub-grouped into two 
more categories: Category Ⅲa: Inflammatory CP/CPPS; 
Category Ⅲb: Non-Inflammatory CP/CPPS. Category 
Ⅳ: Asymptomatic inflammatory prostatitis is diagnosed 
incidentally on prostate biopsy or other pathologic 
specimen by presence of prostatic inflammation without 
the evidence of any genitourinary symptoms[5]. 

The majority of patients with CP/CPPS present 
with pain symptoms ranging from lower abdominal 
to ejaculatory pain but the pain is not necessarily 
associated with lower urinary tract symptoms (LUTS) 
or sexual dysfunction[6]. Apart from being one of the 
least understood diseases, CP/CPPS comprises almost 
90% of the prostatitis syndromes in patients[7]. 

Given the high prevalence of the disease and the 
lack of good diagnostic and treatment strategies, NIH 
formulated a classification system to stratify the types 
of prostatitis in order to devise treatment modalities 
accordingly[8]. The guidelines provided by the NIH in the 
form of NIH chronic prostatitis symptom index (NIH-
CPSI) now serve as the international standard for non-
diagnostic symptom evaluation of prostatitis in clinical 
practice as well as in research protocols (Table 1)[9]. An 
extensive search on PubMed was conducted for CP/
CPPS with an aim to present an updated review on the 
evaluation and treatment options available for patients 
with CP/CPPS and to provide an in-depth review of the 
possible causative factors of CP/CPPS.

UNDERSTANDING THE BASES OF CP/
CPPS
CP/CPPS is a syndrome without evident pathophysiology. 
For long it has been postulated that pathogens are the 
inciting factors and the early treatments focused on 
microbial eradication[10]. Recently researchers identified 
that uropathogens are present for only a few cases, 
which suggests that other unidentified causative 
factors play a role in the disease[10] including atypical 
microbes or pathogens that are difficult to culture[11]. 
The lack of readily identifiable bacteria rationalized the 
initial term Chronic Non-Bacterial Prostatitis, which 
was later changed to chronic prostatitis or CPPS[12]. 
CPPS is further divided into two types based on the 
number of leukocytes/high power field on microscopic 
examination of the expressed prostatic secretion (EPS) 
or semen. The prostatic fluid leukocyte count is used to 
differentiate between CPPS type Ⅲa (5-10 leukocytes/
hpf) and type Ⅲb (< 5 leukocytes/hpf)[13]. Type Ⅲa 
CP/CPPS patient samples also have higher levels of pro-
inflammatory markers, which are absent in type Ⅲb[12]. 
Despite the absence of bacteria in patients with CP/
CPPS, it is hypothesized that bacterial infection acts as 
the initiating factor for the development of the disease. 
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CP/CPPS has also been linked to depression, and 
similar conditions with chronic pain symptoms such as 
fibromyalgia, chronic fatigue syndrome and irritable 
bowel syndrome[14,15].

“Difficult to culture or atypical bacteria” the main 
culprits
Efforts have been put into finding the role of sexually 
transmitted pathogens such as Chlamydia trachomatis, 
trichomonas vaginalis, Ureaplasma urealyticum or 
mycoplasma hominis in causing CP/CPPS but no researcher 
yet been able to link the two[16]. A notion passed on by 
the researchers is that Bacterial involvement in CP/CPPS 
is only in 10% of the patients made evident by their 
response to antibiotics[17].

Atypical bacteria’s haven been implicated as one 
of the potential precipitants of the pathogenic process 
in CP/CPPS. Atypical bacteria’s are difficult to cultivate 
and require amplification at molecular level hence 
there’s an important role of polymerase chain reaction 
(PCR) in the investigation[18]. Using PCR Hochreiter et 
al[19] were able to identify the presence of 16 s sub-
unit of ribosomal RNA in CP/CPPS patients who had 
previously been cultured without evidence of bacterial 
growth in culture media. 

Ever since Helicobacter pylori (H. pylori) has been 
established as causative for diseases other than 
gastric ulcers, researchers have been investigating 
its contribution in development of CP/CPPS. One 
such study by Karatas et al[20] looked for H. pylori 
seropositivity in CP/CPPS patients. They found that 
76% of the cases were seropositive for H. pylori as 
compared to 62% controls. They posit a possible role 
of H. pylori in CP/CPPS, but large multicenter studies 
are necessary to establish a firm link between the two. 

An atypical Escherichia Coli strain known as CP1 
has been associated with CP/CPPS. As this strain was 
isolated from a patient suffering from CP/CPPS, non-
obese diabetic (NOD) mice were inoculated with CP1 
to assess its role in the disease. CP1 was found to 
be invasive into the urothelium and could chronically 
colonize the urinary tract of the mice and initiate pain 
as seen in the patients of CP/CPPS[21].

Function of mast cells, interleukins and cytokines in the 
development of the disease
Much work has gone into elucidating the role of the 

immune system in the pathophysiology of CP/CPPS[22]. 
One of the cells thought to play a major role are mast 
cells, which are derived from CD34+ hematopoietic 
precursor cells. Mast cells carry and release potent 
pro-inflammatory and vasoactive substances such 
as histamine, serotonin, proteases, leukotriene’s and 
nerve growth factor (NGF)[23,24]. Seminal NGF levels are 
a reliable predictor of mast cell activity and increased 
levels are linked to increased pain symptoms, suggesting 
that NGF is a possible pain inducer[25]. A study was 
conducted in which EPS from patients diagnosed with 
CPPS Ⅲb was compared to controls. Samples were 
assayed for mast cell tryptase and NGF levels. It was 
shown that patients diagnosed with CPPS Ⅲb had 
significantly increased levels of tryptase and NGF in their 
prostatic fluid[25]. Interestingly increased tryptase-PAR2 
axis activity is linked to pain in animal models through 
the activation of the dorsal root ganglion[26].

It has been demonstrated that T cells can provoke 
prostatic and pelvic pain in the absence of any ongoing 
bacterial infection. In a study, interleukin-17a (IL-17a), 
which is secreted primarily by Th1 helper cells, was 
shown to induce pain symptoms in murine models 
without interferon γ (IFNγ) playing any major role in the 
process indicating that T cells are primary mediators of 
pain in the mouse CPPS model[27].

Autoimmunity has been considered as a possible 
cause of CP/CPPS since autoreactive T-cells have 
been found within the prostate, which can trigger IFNγ 
release[22]. Recently a study was conducted to assess the 
role of autoimmunity in the development of CP/CPPS 
in an experimental autoimmune prostatitis model in 
NOD mice. The study demonstrated that Th1/Th17 cells 
expressing CXCR3 receptors were able to infiltrate and 
damage the prostate gland through the induction of pro-
inflammatory chemokines[28]. Several pro-inflammatory 
cytokines including IL-1b, -6 and -8, tumor necrosis 
factors α and IgA have been linked to the development 
of CP/CPPS following an event that triggers initiation of 
the inflammatory process[29]. 

Chemokines appear to play a significant role in 
the development of the CP/CPPS. Chemokines are a 
subgroup of cytokines responsible for regulating and 
recruiting inflammatory cells; of them, two chemokines, 
monocyte chemotactic protein 1 (MCP-1) also known 
as C-C motif ligand 2 and macrophage inflammation 
protein 1α also called C-C motif ligand 3 can enhance 
the pain symptoms of CPPS moreover both chemokines 
are elevated in CP/CPPS type Ⅲa and type Ⅲb 
patients[28,29]. 

Despite the presence of inflammatory markers in 
the EPS, Thumbikat et al[30] observed in their study that 
MCP-1 has no chemoattractant potential in CP/CPPS 
patients; the underlying mechanism can be caused by 
extracellular proteases and induced chemoattractant 
signal loss. In other words, the normal inflammatory 
pathway is altered within the patient’s prostate and 
this aberrant inflammatory pathway is playing part in 
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Table 1  National institute of health prostatitis classification 
system

Categories

Acute bacterial prostatitis
Chronic bacterial prostatitis
Chronic prostatitis/chronic pelvic pain syndrome
   Inflammatory
   Non-inflammatory
Asymptomatic inflammatory prostatitis
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marked improvement in their mean NIH-CPSI score (P 
< 0.0001), after 3 mo consequently few patients who 
underwent transrectal ultrasound displayed decreased 
or absent prostatic stones once the treatment was 
completed[38].

Pelvic injuries, chronic pelvic floor muscle tension and 
dysfunctional voiding as possible etiologies
The process of CP/CPPS appears to begin after an initiator 
causes inflammatory or neurogenic damage within or 
outside the prostate[39]. An important consideration in CP/
CPPS patients is that similar symptomatology can also 
be seen in patients with bladder neck obstruction and 
external sphincter dyssynergia[40]. These patients often 
complain of dysfunctional voiding. It is hypothesized 
that psychological stress causes aberrant pelvic floor 
muscle function which triggers dysfunctional voiding and 
eventually full-blown CP/CPPS[41-43]. There is evidence 
that increased intraprostatic pressure due to enhanced 
sympathetic activity and can lead to urine reflux from the 
urethra into prostate, which subsequently causes prostatic 
inflammation[44]. The prostatic inflammation is thought to 
cause edema that disrupts the microvasculature, causing 
tissue hypoxia and pain initiation[45]. 

A study by Shoskes et al[46] demonstrated myofascial 
pain as an etiology of CP/CPPS. They deduced that 
most of the patients with CP/CPPS had point myofascial 
tenderness with the prostate being the tenderest 
point. Although the cause of myofascial spasm can be 
infectious, inflammatory or traumatic like CP/CPPS, 
there was no association between the myofascial spasm 
and prostatic inflammation. Neuromuscular trigger 
points have been identified in CP/CPPS patients and it 
is hypothesized that painful myofascial tissue plays a 
major role in the syndrome[47]. 

A racially and ethnically diverse study known as the 
Boston Area Community Health survey comprised of 
2301 men was conducted by Daniels et al[48] between 
April 2002 through June 2005, demonstrating men with 
frequent UTI’s had higher odds of having symptoms 
of CP/CPPS (P < 0.01). Similarly a study conducted to 
investigate the symptoms of prostatitis amongst male 
health professionals concluded that individuals with a 
history of sexually transmitted disease had 1.8 times 
increased odds of having the disease[49].

DIAGNOSING THE DISEASE
Patients with CP/CPPS primarily complain of pain in 
the pelvic region including perineum, rectum, prostate, 
penis, testicles and abdomen. Along with the pain 
occasionally patients also complain of LUTS or obstructive 
symptoms[50]. Pain lasting longer than 3 mo[51] is an 
imperative symptom and is the most consistent finding in 
CP/CPPS patients[6]. Patients also experience a wide array 
of sexual dysfunctions including erectile dysfunction, 
painful ejaculation and premature ejaculation[52]. 

Diagnosing CP/CPPS can be difficult as there are 

pathogenesis of the disease.

Neurological dysfunction as the primary cause of pain
Neurological dysfunction has been a major focal point 
for the etiology of the pain in CP/CPPS. A group of men 
diagnosed with CP/CPPS found to have high amounts of 
prostaglandin E2 (PGE2) present in their prostatic fluid 
were treated with antibiotics (Quinolones or Macrolides) 
and anti-oxidants (Prosta-Q). Subsequently, the level 
of PGE2 decreased by 50% and β-endorphin levels 
concurrently increased 2.75 fold, which coincided with 
reported improvement in patient’s pain using the NIH-
CPSI[31]. This provided quantifiable effects presumedly 
due to local neurological effects of prostaglandins along 
with its role in inhibition of β-endorphins[32]. 

NGF is a known neurotrophic agent that has a 
direct role in pain induction in CP/CPPS patients[33]. 
Prostate inflammation leads to the release of cytokines 
such as IL-10, which may induce the expression of 
NGF[33] or direct neuronal damage may bring about 
NGF release, prompting excitation of C-fibers and 
mast cell degranulation leading to further release 
of NGF[34]. Though NGF is released peripherally, it 
can sensitize central neurons once its concentration 
exceeds a threshold causing constant depolarization 
of those neurons. This, in turn, leads to central hyper-
sensitization and chronic pain[32]. 

Furthermore, autonomic dysfunction has been 
implicated in patients with CP/CPPS as a key contributor 
in the network of processes promoting symptom 
development. Abnormal postural blood pressure 
response has been noted in CP/CPPS patients, along 
with elevated peripheral blood pressure readings[35]. 
Cho et al[36] also reported that CP/CPPS patients had 
lower heart rate variability as compared to the controls, 
which suggests that autonomic dysfunction could be a 
causative as well as an aggravating factor in CP/CPPS. 

Role of nanobacteria
Recently, compelling results have been obtained 
highlighting the role of nanobacteria in CP/CPPS. 
Nanobacteria are newly discovered cell-walled 
organisms that have an annular structure, display slow 
growth in cell culture, are able to induce cell death 
in fibroblasts and require electron microscopy for 
visualization[37]. They do not require host cells in order 
to replicate and are believed to form the apatite core of 
prostatic calculi, as under physiological conditions they 
are present in mineralized apatite crystal form[36-38]. 
A study was performed to establish the treatment 
modalities that can be effective against nanobacteria-
causing CP/CPPS in the presence of prostatic calculi; in 
this study patients refractory to multiple prior therapies 
were given tetracycline, multivitamin (Nanobac OTC 
supplement) and an ethylenediaminetetraacetic 
acid rectal suppository for 3-4 mo. Ultrasound and 
nanobacterial antigen testing was done before the 
treatment process was initiated. Patients reported 
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no validated tests for the disease and it is largely a 
diagnosis of exclusion[53] once other disease such 
benign prostatic hyperplasia (BPH), interstitial cystitis, 
Genitourinary stones or cancer and prostatic abscess 
have been ruled out[54]. Adequate history, a physical 
examination including a digital rectal examination and 
urinalysis are mandatory in every patient[55]. Physicians 
are advised to adopt a step-by-step approach (Table 
2) including subjective evaluation and quantification of 
pain symptoms using the NIH-CPSI followed by physical 
evaluation and laboratory tests while investigating a 
patient for CP/CPPS[56]. Meares-Stamey-four glass[57] 
and the modified two glass tests[13] are commonly used 
laboratory investigations. 

Meares-Stamey four-glass test
This test involves performing a prostatic massage 

followed by collection of four samples of Urine and 
expressed prostatic fluid. Each sample collection takes 
place after voided bladder 2 (VB2) has been collected. 
Initial 10 mL of voided urine constitutes urethral flora. 
Subsequently 200 mL of urine is voided and midstream 
urine is collected (VB2) this constitutes the bladder flora. 
Collection of VB2 is followed by a prostatic massage 
to collect EPS afterwards EPS and the first voided 10 
mL are collected (VB3) (Figure 1). These samples 
are cultured and evaluated microscopically to look for 
bacterial presence and confirm prostatic inflammation[58]. 
Meares-stamey test can help differentiate between type 
Ⅱ, ⅢA and ⅢB on the bases of presence of leukocytes 
(> 5 in ⅢA and < 5 in ⅢB)[50].

Pre-, post-massage two-glass test
Meares-Stamey four-glass test was modified to pre 
and post-massage two-glass test (Figure 2), which 
utilizes only VB2 and VB3 and provides fairly accurate 
results. Along with being cost effective it is easier to 
perform[59].

Role of serum prostate-specific antigen
Studies have been conducted to find a link between 
CP/CPPS and total or free prostate-specific antigen 
(PSA) but a statistically significant connection is yet 
to be established between the two[60,61]. PSA levels 
should be checked even without the presence of pain 
in patients older than 50 years. 

Nerve growth factor levels
As discussed earlier a positive correlation between 
nerve growth factor levels and NIH-CPSI score have 
been found, presence of higher levels of NGF in CP/
CPPS than control group further strengthens the use of 
NGF as a biomarker[62]. Higher levels of NGF in seminal 
fluid of CPPS patient heralds prostatic inflammation[33] 
hence it can be used to assess treatment response in 
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Table 2  Diagnostic evaluation of chronic prostatitis/chronic 
pelvic pain syndrome

Primary evaluation
   History: Should include complete background and 
   symptom evaluation
   Physical exam: Complete physical exam including a digital rectal 
   exam and check for myofascial tenderness
   Pain evaluation: Use the National Institute of Health-Chronic 
   Prostatitis Symptom index for quantification of the symptoms
   Urinalysis and culture
Specialized evaluation
   Meares-stamey four glass test
   Pre and post-massage two glass test
   Urodynamic studies (only if lower urinary tract symptoms or 
   outflow obstruction present)
New/optional evaluation
   Serum prostate-specific antigen 
   Prostatic fluid nerve growth factor levels
   Cystoscopy
   Transrectal ultrasound or computerized tomography scan 
   Intra-anal electromyography
   Pelvic floor ultrasound

First 10 mL voided (Urethral) Midstream urine (Bladder) Expressed prostatic secretions First 10 mL voided after massage

Figure 1  Meares-Stamey four glass test.
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the patients.

Imaging studies
CP/CPPS patients are not required to undergo unnecessary 
imaging or endoscopic studies until and unless there is 
evidence of LUTS or bladder outflow obstruction in which 
case urodynamic evaluation helps guide treatment[56]. 
Pelvic imaging such as transrectal ultrasound, computed 
tomography scan or magnetic resonance imaging can be 
helpful in ruling out bladder, prostate, seminal vesicular 
or ejaculatory duct pathology[55]. As pelvic floor muscle 
dysfunction has been contemplated as one of the possible 
causes of CPPS, intra-anal electromyography and pelvic 
floor ultrasound has successfully been used to assess 
higher pelvic resting muscle tone[63].

TREATMENT MODALITIES
Pharmacological
Antibiotics: Despite the fact that bacterial involvement 
is one of the least likely causes of CP/CPPS and there 
are apprehensions surrounding the etiology of CP/CPPS, 
the treatment primarily constitutes of empirical therapy 
and in it antibiotics are amongst the most prescribed 
medications. In a some patients with bacteria identified 
as the primary etiological factor in causing the disease 
the antibiotic therapy helps improve symptoms by 
eradicating the pathogen, however the conducive 
effects of antibiotics have largely been linked to their 
anti-inflammatory activity[17]. 

A randomized multicenter trial by Alexander et 
al[64] conducted to analyze the effect of ciprofloxacin 
over the period of 6 wk in 49 patients, did not result 
in any statistically significant improvement in the NIH-
CPSI score. Another study conducted to infer efficacy 
assessment of levofloxacin[65] proved to be fruitless in 
exhibiting significant improvements in patients NIH-
CPSI score on the other hand a course of tetracycline 
over the period of 12 wk did prove efficacious but the 

study had lacking in several fronts including small 
patient population and use of combination therapy[38]. 
Despite the negative outcomes of the above studies, 
a study undertaken by Canadian Prostatitis Research 
Group did show promising results with likelihood of 
symptom improvement being almost 65% after a 
12-wk course of ofloxacin was administered to CP/CPPS 
patients[66]. 

Recently Choe et al[67] performed a multicenter 
randomized pilot trial to compare the effect of roxithro
mycin with ciprofloxacin and aclofenac in 75 patients 
divided into three groups. Patients were treated for 4 wk 
and subsequently followed for 12 wk. Results obtained 
showed decrease in NIH-CPSI score in roxithromycin 
group comparable to results of the other two groups 
for type ⅢA patients and even lower scores in type ⅢB 
patients. This outcome supports the notion that though 
CP/CPPS is considered primarily to be a non-infectious 
condition, post-antibiotic improvement in symptoms 
attests their definitive role in disease treatment. 

Use of trimethoprim-sulfamethoxizole has also been 
found to improve symptoms in CP/CPPS[68] and a single 
4-6 wk course of trimethoprim-sulfamethoxizole can 
be tried as a first line treatment therapy[58]. In a small 
study, Zhou et al[69] found out that tetracycline was 
able to improve the mean NIH-CPSI scores from 35.6 
± 5.2 to 17.1 ± 2.8 in the treatment group (P < 0.01). 
This result warrants performing further investigations 
to evaluate the effects of tetracycline therapy in CP/
CPPS. Antibiotic use is recommended only in antibiotic 
naive population and should not be considered as 
a monotherapy in patients who had prior antibiotic 
treatment. (Evidence level: 1, recommendation grade: 
A).

Anti-inflammatories: As prostate inflammation is 
one of the possible etiologies of CP/CPPS, the use of 
anti-inflammatories to curb the inflammation has been 
a mainstay of treatment and plays a discrete role in 
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Midstream urine
(Bladder) Prostate massage

First 10 mL voided 
after massage

Figure 2  Pre- and post-massage two glass test.
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disease management. Mast cells are considered to 
play an important part in pathological process of CP/
CPPS for this reason a small-randomized single center 
study conducted to identify the effect of a leukotriene 
inhibitor zafirlukast did not exhibit promising results[70]. 
Cycloxygenase inhibitors are an important class of 
drugs with important anti-inflammatory effects. 
Rofecoxib, a COX-2 inhibitor, was given to 161 patients. 
Efficacious effects were seen in the treatment group 
against the placebo group but only at high doses given 
to the patients over a span of 6 wk[71]. Non-steroidal 
anti-inflammatory drugs have been commonly used 
in the treatment of CP/CPPS as a first line therapy[72]. 
Few trials are available, one of which was conducted 
by Tuğcu et al[73] who treated CP/CPPS patients with 
Ibuprofen together with doxazosin and thiocolchicoside 
(muscle relaxant) as a triple therapy and compared the 
results with alpha blocker (Doxazosin) monotherapy 
and placebo groups for six months, which displayed 
mean improvement of NIH-CPSI score from 23.1 to 
10.7 in the triple therapy group and 21.9 to 9.2 in 
the the monotherapy group with a stable score in the 
placebo group indicating there is no advantage of triple 
therapy over mono therapy (P < 0.05) in CP/CPPS. 
Similarly, a placebo controlled study to assess the role 
of celecoxib in CP/CPPS by Zhao et al[74] determined 
that 6 wk of celecoxib therapy reduced total NIH-CPSI 
score from 23.91 ± 5.27 to 15.88 ± 2.51, a statistically 
significant decrease in score (P < 0.006). 

Pentosan polysulfate sodium is a FDA approved 
glycosaminoglycan used in interstitial cystitis chiefly 
because of its anti-inflammatory effect on bladder 
mucosa[75]. A 16-wk randomized double-blinded 
multicenter study failed to show its substantial effect in 
improving NIH-CPSI scores in CP/CPPS patients[76]. There 
is an ample room for research and large multicenter 
studies would certainly reveal more information regarding 
the potential effects of pentosan in CP/CPPS patients. 
Keeping in mind the pathogenic role of neurotrophin 
Nerve growth factor in CP/CPPS, a randomized double-
blinded multicenter study was conducted with 62 
patients divided in two groups to evaluate the efficacy 
of tanezumab a humanized monoclonal antibody. 
Tanezumab was given as a single 20 mg intravenous dose 
per day to the treatment group for 6 wk but only modest 
response was observed as compared to the placebo 
group[77]. These results warrant further trials on a larger 
scale to broaden the scope of the available treatment 
options.

Anti-inflammatories play an important role in CP/
CPPS therapy when given as a part of the multimodal 
regimen. (Evidence level: 2, recommendation grade: 
C).

Alpha-adrenergic blockers: Often, men suffering 
from CP/CPPS also present with LUTS such as urgency, 
frequency and incomplete voiding. These manifestations 
along with the fundamental CP/CPPS symptom of 
genitourinary pain give way to the use of α-blockers. 

Alpha blockade is thought to exert its pacifying effects 
on prostate, urethra and bladder neck and in turn 
improve the LUTS along with improvement in NIH-CPSI 
scores especially in alpha-blocker-naive patients[78]. 
Various randomized placebo controlled trials have been 
performed to ascertain effects of alpha-blockers in CP/
CPPS. Alpha-blockers commonly used to minimizing 
LUTS in CP/CPPS are alfuzosin[79,80], tamsulosin[64,81], 
terazosin[82], doxazosin[73] and silodosin[83]. Despite 
the fact that two NIH-sponsored studies failed to 
demonstrate any usefulness of alfuzosin or tamsulosin 
in CP/CPPS[84], beneficial effects of alpha blockers 
are pertinent to their long term use as illustrated in 
a randomized placebo control study by Nickel et al[80] 

performed to evaluate the role of alfuzosin against 
placebo in recently diagnosed alpha-blocker naive CP/
CPPS patients over a period of 12 wk. The study failed 
to demonstrate any significant improvement in the 
NIH-CPSI score of the group treated over the placebo 
group and postulated that long-term therapy might be 
warranted to observe treatment effects. Taken together, 
alpha-blocker monotherapy is not recommended, 
especially in patients previously treated with alpha-
blockers. (Evidence level: 1, recommendation grade: A).

Combination therapy trials: Due to the complex 
nature of the disease, lack of effectiveness of mo
notherapies and the postulated role of multiple patho\
genic factors for CP/CPPS, various combination therapies 
have been devised by researchers to address specific 
etiologic factors. The three A’s of CP/CPPS including 
alpha-blockers, anti-inflammatories and antibiotics are an 
effective combination therapy for CP/CPPS[85]. A recent 
meta-analysis of all the available treatments for CP/
CPPS and their subsequent effects on patient NIH-CPSI 
scores reported multimodal therapy with alpha-blockers, 
anti-inflammatories and anti-biotics was superior to 
monotherapies for optimal disease management[72]. 
Combination therapies with alpha-blockers and anti-
biotics have revealed positive outcomes[64,86], but 
current recommendations are to tailor the treatment 
regimen to the patient’s symptoms. (Evidence level: 2, 
recommendation grade: A).

Phytotherapy: Phytotherapy is one of the alternative 
pharmacotherapies believed to abate the inflammatory 
process that occurs in the prostate, but the exact 
mechanism is still unknown[87]. Phytotherapy includes 
pollen extracts, quercetin and saw palmetto. Various 
pollen extract preparations are available. In one 
randomized double-blinded trial, 60 patients were 
divided into treatment groups that received prostat/
poltit (a pollen extract) or placebo. After 6 mo, the 
pollen treatment group reported marked improvement 
in symptom scores compared to placebo group[88]. A 
larger randomized, multicenter, placebo-controlled 
trial by Wagenlehner et al[89] enrolled 139 participants, 
randomly allotted to treatment and placebo groups. 
The 12-wk study resulted in improvement in pain 
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(P = 0.0086), quality of life (P = 0.0250) and NIH-
CPSI score (P = 0.0126) in the Pollen extract group. 
These studies highlight the fact that pollen extract to 
some extent is effective in the treatment of CP/CPPS. 
(Evidence level: 1, recommendation grade: B).

Quercetin is a bioflavonoid found in plants, as 
well as in green tea, onions and red wine and is a 
known anti-oxidant and anti-inflammatory agent[90]. 
A prospective placebo controlled, double-blind trial by 
Shoskes et al[91] demonstrated mean improvement of 
NIH-CPSI score from 21.0 to 13.1 (P = 0.003) in the 
group taking quercetin. Apart from the quercetin and 
placebo group, a third group received a quercetin 
formulation mixed with digestive enzymes bromelain 
and papain. This group demonstrated an 82% 
improvement in mean NIH symptom scores from 25.1 
to 14.6. (Evidence level: 2, recommendation grade: C)

Saw Palmetto (Serenao repens), a herbal lipid extract, 
is one of the most frequently used phytotherapies 
in symptomatic benign prostatic hyperplasia (BPH) 
patients[92,93], but its use in CP/CPPS still remains 
controversial because of limited number of trials. A 
prospective, randomized open-label study by Kaplan et 
al[94] compared saw palmetto with finasteride, 5-alpha 
reductase inhibitor, in 64 participants. After 1 year, mean 
NIH-CPSI score in the finasteride group decreased from 
23.9 to 18.1 (P = 0.003) and from 24.7 to 24.6 (P = 
0.41) in saw palmetto group. These authors concluded 
that the use of saw palmetto does not improve the 
symptoms in CP/CPPS patients significantly. (Evidence 
level: 3, recommendation grade: C).

Neuromodulatory drugs: Neurological dysfunction 
has been implicated as a prime culprit in men with 
CP/CPPS. Depression and psycho-emotional changes 
usually accompany neurogenic pain in CP/CPPS[95,96]. 
Thus, anxiolytics and anti-depressants might have 
a therapeutic role in disease management. Several 
uncontrolled trials have been performed to evaluate 
different pharmacological interventions for neuropathic 
pain symptoms. Recently, Giannantoni et al[97] conducted 
a small study to analyze the effectiveness of duloxetine 
being given as part of a multidrug regimen for CP/CPPS. 
After 16 wk of treatment in 38 men, randomly divided 
into two groups, one of which received an alpha-
blocker (Tamsulosin) and saw palmetto, while the other 
group received triple therapy with an alpha-blocker 
(Tamsulosin), saw palmetto and duloxetine. Significant 
improvement in total NIH-CPSI score (25.1-14.17, P 
< 0.01) was observed in the group receiving the triple 
therapy. The anticonvulsants pregabalin and gabapentin 
play a major role in chronic pain syndromes treatment 
and also have been used in CP/CPPS[98]. A multi-center 
randomized double-blinded placebo controlled trial 
failed to show significant NIH-CPSI score improvement 
in participants receiving pregabalin[99]. Nonetheless well-
controlled studies are required to investigate possible 
benefits of these drugs in the management of CP/CPPS. 
Neuromodulatory drugs should not be recommended 

as a primary treatment modality for CP/CPPS (Evidence 
level: 2, recommendation grade: B).

Hormonal therapy: Finasteride is a 5-α reductase 
inhibitor used as a treatment to alleviate symptoms and 
prevent surgical intervention in men with BPH[100]. It 
blocks the conversion of testosterone to the more potent 
dihydrotestosterone. The use of finasteride in CP/CPPS 
needs further study because of the lack of data that 
supports its positive role in improving patient symptoms. 
Nickel et al[101] conducted a placebo-controlled, 
randomized trial to determine the effectiveness of 
finasteride in reducing CP/CPPS symptoms. Only 
75% of participants receiving finasteride had > 25% 
improvement in the subjective oral assessment and a 
similar trend was observed in the NIH-CPSI scores. Use 
of mepartricin, an estrogen-lowering drug[102], has been 
tested in a small placebo controlled trial. It was found to 
be effective in decreasing the NIH-CPSI score from 25.0 
to 10.0 in the treatment group along with a statistically 
significant decrease in scores of pain (11.0-4.0) and 
quality of life (10.0-5.0)[103]. Despite the fact that this 
study displayed some benefit of mepartricin in CP/CPPS 
patients, larger multicenter center studies are still 
required to confirm the results. Hormonal therapy is 
not considered as a first line treatment in CP/CPPS and 
should be reserved in patients with symptoms of BPH 
(Evidence level: 2, recommendation grade: C). 

Others: Recently a 12-mo randomized placebo controlled 
double-blinded study was conducted to observe the 
effects of immunostimulation in CP/CPPS by giving an 
oral immunostimulatory agent known as OM-89, which 
is a lysed pathogenic E. coli extract[104]. The study did 
not demonstrate a significant difference in improvement 
of NIH-CPSI scores between the treatment and the 
placebo groups despite the fact that the long term 
therapy was well tolerated by the patients[105]. Hormonal 
therapies as yet are only advisable to patients with CP/
CPPS with prior symptoms of prostatic hyperplasia. Use 
of allopurinol[106,107] and oral corticosteroids[108] in the 
management of CP/CPPS remains uncertain and their 
effects have not comprehensively studied and more 
detailed and well planned trials are necessary to ascertain 
the therapeutic role these drugs. (Evidence level: 3, 
recommendation grade: C).

Complementary and interventional therapies
Physical therapy, myofascial trigger point release 
and pelvic floor biofeedback: Large number of 
patients with CP/CPPS also have pelvic floor muscle 
dysfunction[109] and myofascial pain. In order to relax 
these pelvic muscle and decrease the pain associated 
with hypersensitive regions in muscles or fascia, pelvic 
floor physical therapy and myofascial trigger point 
release has been devised. Researchers from stanford 
have identified various myofascial trigger points[47] 
and have devised a protocol accordingly employing 
myofascial trigger point release physical therapy along 
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with paradoxical relaxation technique in CP/CPPS 
patients. The beneficial effect of this treatment can be 
assessed by one of their trials which resulted in a 72% 
rate of moderate to marked improvement of symptoms 
along with improvement in NIH-CPSI scores with a 
median decrease of 10.5 (P < 0.001) in markedly and 
6.5 (P = 0.008) in moderately improved groups of CP/
CPPS patients[110].

A randomized, multi-center, feasibility trial performed 
by FitzGerald et al[111] evaluated the effectiveness 
of physical therapy in urological chronic pelvic pain 
syndromes with global therapeutic massage (GTM) 
vs myofascial physical therapy (MPT). In the study, 
45% participants had CP/CPPS and 42% received GTM 
and 48% received MPT. MPT resulted in improved 
symptom scores (P = 0.0003) in CP/CPPS patients 
but was only significantly better than GTM on the 
urinary symptom scale of the NIH-CPSI (-3.9 vs -0.3, 
P = 0.007). 

Along with myofascial trigger point release, the 
rationale behind physical therapy is to restore proper 
use of pelvic floor muscles. Pelvic floor biofeedback and 
pelvic floor re-education were investigated by Cornel 
et al[112] in a study using rectal Electromyogram probes 
to monitor therapy response. Pelvic floor biofeedback 
helped improve the NIH-CPSI score from 23.6 to 11.4 
(P < 0.001) along with a decreased pelvic muscle tone 
(P < 0.001). Similarly He et al[41] used pelvic floor 
biofeedback in 21 patients and attained comparable 
results with improvement in NIH-CPSI score (P < 0.05) 
along with improvement urodynamics (P < 0.05). 
Nadler[113] had previously demonstrated the beneficial 
effects of biofeedback and bladder training in CP/CPPS 
patients in a small pilot study. Overall, these results 
point towards therapeutic benefit when targeting pelvic 
floor muscle dysfunction for CP/CPPS patients.

Acupuncture: Acupuncture has been put forward as 
a safe and beneficial procedure for CP/CPPS patients. 
Recently several publications have evaluated the role of 
acupuncture[114-117], though the exact mechanism of pain 
relief is unknown. But, its utility in other neuropathic pain 
entities has already been established[114]. A recent review 
found acupuncture effective in ameliorating CP/CPPS 
pain symptoms and the authors endorsed acupuncture 
as part of a standard CP/CPPS treatment[118]. 

A pilot study to determine the validity of acupuncture 
use to improve CP/CPPS symptoms was performed. 
Chen et al[115] provided acupuncture therapy for 6 wk 
in men refractory to standard therapy. Total NIH-CPSI 
score decreased from 28.2 to 8.5. The NIH-CPSI pain 
(14.1-4.8), urinary (5.2-1.3), and NIH-CPSI quality-of-
life (8.8-2.3) scores all decreased after a median follow-
up of 33 wk. Although this had significant limitations 
including small study population and the lack of control 
and placebo groups, acupuncture achieved impressive 
results and highlighted a need for randomized placebo 
controlled studies. Lee et al[116] compared acupuncture 

with sham acupuncture and found out that 32 (73%) 
of 44 participants responded with 4.5 points decrease 
in NIH-CPSI score on average in the acupuncture group 
compared to the score of 21 (47%) participants in the 
sham group (P = 0.03). After 24 wk 32% participants 
in the acupuncture group demonstrated long-term 
response as compared to 13% participants (P = 0.04) 
in sham acupuncture group without any additional 
treatment. 

Electroacupuncture was noted to significantly 
reduce NIH-CPSI scores (details) at 6 wk compared to 
sham electroacupuncture and to medical advise and 
exercise regimens[119]. 

In a recent randomized double-blinded trial, results 
of acupuncture and sham acupuncture in CP/CPPS 
were compared over the period of 10 wk. In sham 
acupuncture, participant’s short needles were placed 
0.5 cm away from the true acupuncture points. 
Clinical response criterion was achieved in 73% of the 
acupuncture participants compared with 47% of sham 
acupuncture participants (P = 0.017). Higher levels of 
β-endorphins and leucine-enkephalin levels were noted 
in the acupuncture group (P < 0.01)[117]. A recent 
systemic review analyzed 27 clinical trials including 
890 patients and concluded that acupuncture can be 
contemplated as an efficacious treatment modality in 
CP/CPPS[120]. Nevertheless, high quality randomized, 
placebo-controlled trials are needed to investigate 
acupuncture as a first-line treatment modality for CP/
CPPS.

Posterior tibial nerve stimulation and sacral 
neuromodulation: United States Food and Drug 
Administration has approved sacral nerve stimulation 
and posterior tibial nerve stimulation for use in CP/
CPPS patients with urinary symptoms. Despite the fact 
that these therapies have been approved, they are still 
not considered first line treatments[121]. Both therapies 
have improved NIH CPSI scores, but larger and better-
designed multicenter trials are still required in order to 
include them into the treatment algorithm[122-124].

Botulinum toxin injection: Botulinum toxin is a 
potent neurotoxin already being used in different 
muscular and neurological disorders. Likewise its use 
has been advocated in the treatment of CP/CPPS 
patients when multi-therapy is employed[125]. 

Others: Several other techniques including prostatic 
massage, sitz bath and frequent ejaculations are 
prescribed, but they only have a supportive role in 
the treatment of CP/CPPS. Nickel et al[126] devised a 
comprehensive 8-wk program consisting of cognitive 
behavioral therapy (CBT) in patients with CP/CPPS in 
order to help the patients manage their condition and in 
turn improve their quality of life (QoL). This technique 
was again tested by Tripp et al[127] and obtained 
satisfactory results. Patients displayed improved scores 
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in the categories of pain, disability and catastrophizing. 
Follow-up CPSI scores were significantly decreased (P 
= 0.007) in particular, significant decrease was noted in 
CPSI pain (P = 0.015) and QoL domains (P = 0.013). 
These results support the use of CBT, but additional 
randomized controlled trials are required to assess its 
long-term effects in CP/CPPS patients. 

These interventions are helpful in CP/CPPS patients
with pelvic floor muscle dysfunction and help relieve the 
symptoms significantly (Evidence level: 4, recommendation 
grade: C).

Surgical treatment
Surgical treatments have been found to help patients 
suffering from CP/CPPS refractory to other types of 
treatments. Various types of surgical interventions are 
available but their level of benefit is still questionable.

Transurethral needle ablation: Transurethral needle 
ablation (TUNA) is already one of the primary treatment 
methods with clinical efficacy BPH/LUTS[128]. Its 
therapeutic effect in CP/CPPS is yet to be determined 
because of the limited number of studies available. A 
Pilot study performed by Aaltomaa et al[129] along with 
the studies conducted by Lee et al[130] and Chiang et 
al[131] have shown favorable outcomes in the patients, 
but further prospective trials are still required[130].

Transurethral balloon dilation: Transurethral balloon 
dilation (TUBT) is another treatment modality offered 
to CP/CPPS patients, though, as in the case of TUNA, 
limited number of studies only allows TUBT to be offered 
as a secondary treatment choice. A small study by 
Lopatin et al[132] performed TUBT on 7 patients presenting 
with bladder neck or prostatic urethra obstruction which 
improved the overall symptoms of CP/CPPS in all the 
participants. 
 
Transurethral microwave therapy: Transurethral 
microwave therapy (TUMT) is one of the primary 
treatments BPH. In CP/CPPS patients, TUMT have been 
used and results obtained are promising though its use 
as a first line therapy is not recommended[5]. 

Extracorporeal shockwave therapy and Extra
corporeal magnetic stimulation: Most recently, 
extracorporeal shock wave therapy has been shown to 
have potential benefit in CP/CPPS patients. Zimmermann 
et al[133] followed 34 patients for 12 wk and found 
significant improvement in patients pain and QoL. 
They followed their initial trial with a double-blinded, 
placebo-controlled, randomized trial with 60 patients. 
Extracorporeal shockwave therapy was significantly 
effective in improving pain, QoL and voiding symptoms[134].

Kim et al[135] used a recent technique known as 
extracorporeal magnetic stimulation to treat CP/CPPS. 
In their study 46 patients were enrolled and the 
treatment was provided for 6 wk. The patients were 

followed 24 wk post treatment. More than 70% of the 
patients registered a positive outcome of the treatment 
with an improvement in NIH-CPSI (P < 0.05) and pain 
scores (P < 0.05). Results for this study are promising 
but it would be too early to say if it can be included 
as a primary mode of treatment until and unless 
more multicenter trials are performed and validate its 
effectiveness. 

The above interventions are reserved for patients 
with refractory symptoms and should not be offered 
as first line treatment modality (Evidence level: 2, 
recommendation grade: A).

Transurethral resection of prostate and Prosta
tectomy: Transurethral resection of prostate and 
prostatectomy have been reserved only for CP/CPPS 
patients with intractable pain and is not routinely 
recommended because it involves significant morbidity 
and persistence of symptoms post-surgery[39,96] 
(Evidence level: 4, recommendation grade: D).

Multimodal therapy
CP/CPPS is a heterogeneous syndrome, which makes 
it difficult to treat. Monotherapies have worked in some 
of the patients, but there is no data to support the 
use of a single therapy in most patients. Monotherapy 
failed to find major success in treating the disease 
because it acts against a single target but there are 
multiple etiologies that likely lead to the development 
of the disease[136]. 

A more tailored treatment approach was required 
to treat this condition with varied symptomatology and 
consequently Shoskes et al[137] and Nickel et al[138] came 
up with a phenotypic approach for the management of 
CP/CPPS. The UPOINT phenotypic approach comprises 
of six clinical domains including Urinary symptoms, 
Psychosocial dysfunction, Organ specific findings, 
Infection, Neurologic dysfunction and Tenderness of 
muscles[136]. Recently sexual dysfunction was included 
in this phenotypic approach, which led to the modified 
UPOINTS system after a study showed sexual dys
function domain correlated with the NIH-CPSI score 
significantly[139,140]. 

To test the treatment efficacy of the UPOINT 
system, a prospective study was conducted, including 
100 patients treated with multimodal therapy. Men 
were re-evaluated after 26 wk. The treatment proved 
to be effective and almost 86% patients experienced 
at least a 6-point decrease in NIH-CPSI score and 
total improvement in NIH-CPSI scores were from 25.2 
± 6.1 to 13.2 ± 7.2 (P < 0.0001). These results are 
comparable to some of the large monotherapy trials[141]. 

An algorithm has been constructed to provide 
individualized therapy based on the phenotypes within 
the UPOINT system (Figure 3). Because of the fact that 
monotherapies give modest therapeutic outcomes, a 
multimodal treatment approach would be considered 
more rational and should be considered as a primary 
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recommendation based on patients phenotype.

CONCLUSION
CP/CPPS has been baffling the physicians since long 
because of its complex etiology and difficult-to-treat 
nature. No single etiological factor has been linked 
strongly to CP/CPPS, instead a cluster of factors cause 
symptoms in CP/CPPS patients. This relates to the fact 
that monotherapy does not always proves effective in 
treating the symptoms. Primary role of the Urologist is to 
rule out differentials that present with similar symptoms 
as CP/CPPS and utilize diagnostic modalities that cause 
minimum physical and psychological distress to the 
patients and provide most accurate results. Multimodal 
therapy such as UPOINT has been beneficial because 
of its role in influencing multiple constituents that lead 
to CP/CPPS. Overall CP/CPPS should not be considered 
as a localized pathology and a centralized approach 
is recommended to reverse or halt the progression of 
symptoms. There is still space for development of novel 
therapeutic regimens including the development of 
a vaccine that can be offered to CP/CPPS patients. 
Psychological stress should always be ruled out and 
psychiatric counseling needs to be offered along with 
pharmacological treatment. Pelvic floor biofeedback 
along with acupuncture proved to help patients but 
larger multicenter studies are still required to prove its 
effectiveness in CP/CPPS patients. It is recommended 
that physicians keep in touch with new researches 
and treatments coming out for CP/CPPS, in order 
to provide their patients a chance for an up to date 

and improved treatment opportunities. For now the 
best available strategy would be to individually tailor 
treatment plan for each patient.  
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