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Abstract
Background: Chronic prostatitis has been a common disease reported with high frequency in ankylosing
spondylitis (AS) even from decades ago. Infectious (Chlamydia trachomatis) or non-infectious (uric acid) prostatitis
can hypothetically trigger vertebral inflammation in AS. This study aimed to assess the features of chronic prostatitis
in patients with AS compared to healthy controls.
Methods: A cross-sectional study including male patients with AS and healthy controls who agreed to undergo a
prostate examination was conducted. Structured clinical interviews, prostate physical examinations, and cytological,
biochemical, and microbiological tests on urinary samples collected before and after standardized prostatic
massage (pre- and post-massage test) were performed.
Results: Ninety participants (45 AS patients, mean age: 52.5 ± 10.0 years, with longstanding disease, 12.4 ± 6.9 years,
and 45 controls, mean age: 52.8 ± 12.1 years) were included. National Institutes of Health - Chronic Prostatitis
Symptom Index (NIH-CPSI) scores were similar in the AS and control groups (4.0 [1.0–12.0] vs. 5.0 [1.0–8.5], p =
0.994). The frequencies of symptoms of chronic prostatitis (NIH-CPSI Pain Domain ≥4) were also similar in both
groups (23.3% vs. 22.7%, p = 0.953). Results of polymerase chain reaction tests for Chlamydia trachomatis were
negative in all tested urinary samples, and uric acid concentrations and leukocyte counts were similar in all pre- and
post-massage urinary samples.
Conclusions: In this study, chronic prostatitis occurred in male patients with AS, but its frequency and
characteristics did not differ from those found in the healthy male population of similar age.
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Background
Ankylosing spondylitis (AS) is the most common form of
spondyloarthritis, mainly affecting the sacroiliac joints and
spine. In severe cases, it can even cause progressive calcification and ankylosis, often in an ascending nature through
its longitudinal ligaments. In addition, extra-articular
manifestations may also occur, such as uveitis [1].
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In 1958, Mason et al. described a strikingly high frequency (83%) of prostatitis in men with AS based on the
cytological analysis of urethral fluids obtained after prostatic massage [2]. However, these results have never
been reproduced since then. More recently, an Icelandic
survey identified prostatitis in 27% of male patients with
AS based on medical record reviews, and the authors
suggested that prostatitis was the second most frequent
extra-articular manifestation of AS [3].
Chronic prostatitis could not only be a consequence of
AS, but also a cause of the disease. It is hypothesized that
the spread of pathogen-associated molecular patterns
(PAMPs) or damage-associated molecular patterns
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(DAMPs) through the pelvic and vertebral lymphatic vessels from chronic prostate inflammation caused by an infectious (Chlamydia trachomatis) or non-infectious agent
(uric acid) could induce vertebral inflammation [4].
To the best of our knowledge, the characteristics of
prostatitis in AS patients have yet to be investigated and
compared to a healthy control group using current standardized clinical and laboratory procedures to specifically assess these hypotheses.
The current classifications of chronic prostatitis were
established in 1999 by the US National Institutes of
Health (NIH) as the following: chronic bacterial prostatitis (CBP, NIH category II), inflammatory chronic prostatitis/chronic pelvic pain syndrome (CP/CPPS, NIH
category IIIa), and non-inflammatory CP/CPPS (NIH
category IIIb) [5]. The Meares-Stamey 4-glass test [6] or
its simplified version by the Nickel’s 2-glass test [7], also
known as the pre- and post-massage test (PPMT), are
the standard criteria for diagnosis using urinary samples
collected after prostatic massage, in which NIH category
II is confirmed with positive bacteriological culture results and NIH category IIIa with positive leukocyte
counts. However, most men with chronic prostatitis
symptoms are classified as NIH IIIb, with negative cultures and normal leukocyte counts at PPMT given the
lack of biomarkers for this condition.
In this study, we first aimed to assess whether chronic
prostatitis symptoms were more frequent or more severe, and whether urinary leukocyte counts at PPMT
were higher in patients with AS than in healthy controls.
Second, we also aimed to evaluate uric acid concentrations, bacterial growth, and presence of Chlamydia trachomatis in urinary samples obtained after prostatic
massage in order to investigate possible causes of
chronic prostatitis in this group.

Methods
We conducted a cross-sectional study including all male
patients with AS attending an outpatient rheumatology
public service who agreed to undergo prostate examination between 2015 and 2019. To be included in this
study, these patients needed to fulfill the 1984 New York
modified criteria for AS [8]. Exclusion criteria included
the acute presence of urinary symptoms, use of antibiotics in the last 30 days, use of uric acid-lowering therapy, use of diuretics, and any previous diagnosis of
prostatic disease. The control group comprised volunteers who attended the outpatient urology service, presenting without any current disease for prostate cancer
screening.
All participants were interviewed using the validated
versions of the National Institutes of Health - Chronic
Prostatitis Symptom Index (NIH-CPSI) [9], International
Prostate Symptom Score (IPSS) [10] and, in the AS group,
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the Bath Ankylosing Spondylitis Disease Activity Index
(BASDAI) [11], with further calculation of Ankylosing
Spondylitis Disease Activity Score (ASDAS) [12] based on
serum C-reactive protein (CRP) levels (nephelometry).
Erythrocyte sedimentation rate (ESR) (Westergren) and
serum prostate-specific antigen (PSA) were also measured
(chemiluminescence) prior to prostate palpation. Participants were defined as having prostatitis symptoms if they
expressed concern of perineal pain or discomfort, and
their NIH-CPSI pain domain score (ranging from 0 to 21)
was ≥4 [13]. These cases were also defined as having moderate to severe prostatitis symptoms if their NIH-CPSI
pain domain scores were ≥ 8 [14].
The prostate physical examination was performed in
all participants by an experienced urologist (ED or CN),
with a 30-s standardized prostatic massage procedure.
Midstream urine samples were collected immediately before and after the prostatic massage. Leukocyte counts
were performed in Neubauer chambers, cultures were
performed with the seeding of urine samples in the
growth medium ChromID CPS® (Biomerieux, France),
and uric acid urinary concentrations were measured by
uricase reaction. Polymerase chain reaction (PCR) assays
for Chlamydia trachomatis were also performed in postmassage urinary samples of AS patients using GeneXpert
CT/NG (Xpert)® (Cepheid, USA) assay. Clinical and laboratory data of participants with positive microbiological test results (cultures or PCR) were then analyzed
separately from the whole group.
This study was approved by the National Committee
on Ethics in Research (44,333,115.0.0000.0121), and a
written informed consent was obtained from all patients.
The sample size was estimated as 41 participants in each
group in order to verify a difference of two points in the
median NIH-CPSI score (from 4 to 6) with a 95% confidence level and 80% statistical power. Statistical analysis
was performed using IBM SPSS® v20.0. Normality of
data distribution was tested using the KolmogorovSmirnov test, and the normally distributed data are presented as mean ± standard deviation, in which differences between means were tested by Student’s t-test.
Non-parametric data are presented as median interquartile ranges, and the differences between medians were
evaluated by Mann-Whitney U test. Additionally, differences between proportions were tested using the chisquare test.

Results
Ninety men were included, including 45 patients with
AS and 45 controls. Regarding microbiological examination, all tested urinary samples (post-massage urine in
the AS group) showed negative results for C. trachomatis. The cultures showed positive results with more than
105 colony-forming units (CFU)/mL in both pre- and
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post-massage samples (suggesting bacterial cystitis) in
two participants - one AS patient with Escherichia coli
and one control with Enterococcus faecalis. The culture
result was positive in the post-massage sample and negative in the pre-massage sample (suggesting bacterial
prostatitis) in one AS patient with Enterococcus faecalis.
These patients were treated as indicated and excluded
from further analysis. The clinical and blood laboratory
data of the participants included in the study are presented in Table 1. All AS patients underwent regular
treatment, and those who were not under treatment
with anti-tumor necrosis factor (TNF) agents were using
different
combinations
of
non-steroidal
antiinflammatory drugs (NSAIDs) and non-biological
disease-modifying antirheumatic drugs (DMARDs).
The urinary data comparison between the groups is
presented in Table 2. All cases with symptoms of prostatitis in the AS group had leukocyte counts in postmassage samples lower than 20,000/mm3 and were classified as non-inflammatory chronic prostatitis/chronic
pelvic pain syndrome (CP/CPPS, NIH-IIIb).

Discussion
In our study, 23.3% of patients with AS had symptoms
of chronic prostatitis (NIH-CPSI pain scores ≥4), which
resembled the frequency of chronic prostatitis (27%) described in the 2010 epidemiological study conducted in
Table 1 Clinical characteristics and blood laboratory tests of AS
patients and controls (excluding participants with positive
urinary cultures - two in the AS group and one in the control
group)
AS (n = 43)

Controls (n = 44)

p

Age (years)

52.5 ± 10.0

52.8 ± 12.1

0.882

Disease duration (years)

12.4 ± 6.9

Anti-TNF treatment

35 (86.0%)

BASDAI

4.9 ± 1.7

ASDAS

2.7 ± 0.6

NIH-CPSI

4.0 [1.0–12.0]

5.0 [1.0–8.5]

0.944

NIH-CPSI (Pain Domain) ≥ 4

10 (23.3%)

10 (22.7%)

0.953

NIH-CPSI (Pain Domain) ≥ 8

6 (14.0%)

5 (11.4%)

0.716

IPSS

6 [2.5–13.5]

2.5 [0.0–12.0]

0.105

IPSS > 8

14 (32.6%)

13 (29.5%)

0.499

PSA (ng/mL)

1.2 ± 1.1

1.8 ± 2.0

0.324

CRP (mg/L)

3.2 [2.8–3.3]

2.3 [1.0–2.6]

0.011*

ESR (mm/h)

4 [3–5]

3 [2–5]

0.857

Uric acid (mg/dL)

5.8 ± 1.3

5.5 ± 1.2

0.624

ASDAS Ankylosing spondylitis disease activity score, AS Ankylosing spondylitis,
BASDAI Bath ankylosing spondylitis disease activity index, NIH-CPSI National
Institutes of Health - Chronic Prostatitis Symptom Index, IPSS International
Prostate Symptom Score, PSA Prostate-specific antigen, TNF Tumor necrosis
factor, CRP C-reactive protein, ESR Erythrocyte sedimentation rate. Data are
presented as mean ± standard deviation (for normally distributed data),
median [interquartile range] for non-parametric data

Iceland [3]; however, chronic prostatitis symptoms were
equally frequent in the control group (22.7%) of our
study. The frequencies of moderate to severe prostatitis
symptoms (NIH-CPSI pain scores ≥8) were also similar
between the AS (14.0%) and control groups (11.4%),
which resembled the overall prevalence of chronic prostatitis in the general male population, estimated to be
8.2% [15]. The median values of the NIH-CPSI and IPSS
scores were also compared between the AS and control
groups. In our study, post-massage urinary leukocyte
counts were not elevated in chronic prostatitis cases in
the AS group, which meant that all of them could be
classified as non-inflammatory chronic prostatitis (NIHIIIb classification). This was the most frequent form of
chronic prostatitis and was recently conducted to the
broader definition of “chronic pelvic pain syndrome”
(CPPS) for this entity [16]. Thus, the characteristics of
the chronic prostatitis cases in AS patients described in
our study were quite similar to those expected in the
general adult male population. Our results suggested
that chronic prostatitis was a frequent finding in the
adult male population, irrespective of the presence of
AS.
Our findings did not support the pioneering study by
Mason et al., which described an impressive frequency
of 83% of chronic prostatitis, defined by the presence of
≥10 polymorphonuclear leukocytes per high-power microscopy field in post-massage prostatic fluids [2].
Leukocyte counts in the post-massage samples were
similar in the AS and control groups in our study. However, we may consider that current treatment of AS with
anti-TNF agents may also be a therapy for chronic prostatitis, and they could have influenced our results, reducing the severity of prostatitis in the AS group (86.0% of
AS patients were using anti-TNF agents) [17]. Another
possible confounding factor in our study was the fact
that our control group was composed of healthy men
who were interested in the prostatic cancer screening.
This could have led to a bias in our control group toward a higher severity of prostatitis symptoms. Before
making any definitive conclusions, we believe that our
findings need to be reassessed by other investigators.
Our study did not identify the etiologic factors that we
tested as causative agents of prostatitis in patients with
AS. All post-massage urinary samples showed negative
results for C. trachomatis in a highly sensitive PCR
assay, and uric acid concentrations did not differ between pre- and post-massage urine samples. Thus, our
results did not support the hypothesis that spreading of
PAMPs or DAMPs from the prostate contributes to the
pathogenesis of AS [4]. However, the long duration of
disease in our study group may have diminished urinary
findings that could have been present in the early course
of untreated disease. Prostate assessment in the early
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Table 2 Comparison of pre- and post-massage urinary tests between AS patients and healthy controls (excluding participants with
positive urinary cultures)
pre-massage

post-massage

AS

control

p

AS

control

Leukocyte count (/mm3)

2000 [1000-6000]

2000 [1000-5250]

0.603

3000 [2000-5000]

3000 [1000-11,475]

p
0.704

Uric acid (mg/dL)

53.3 ± 29.4

54.9 ± 24.8

0.782

55.3 ± 24.9

51.2 ± 28.9

0.480

AS Ankylosing spondylitis; Data are presented as mean ± standard deviation (for normally distributed data) or median [interquartile range] for non-parametric data

and untreated AS or undifferentiated spondyloarthtitis
could be a field for further research.

Conclusions
In the present study, chronic prostatitis/chronic pelvic
pain syndrome (CP/CPPS) occurred in male patients
with longstanding ankylosing spondylitis (AS) under
standard treatment (mainly based on anti-TNF agents);
however, in this population, the frequency and characteristics of prostatic disease did not differ from those
found in healthy controls of similar age.
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