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This study was carried out to determine the prevalence of asymptomatic bacteriuria in Prostatitis subjects
attending urology clinic at University of Port Harcourt Teaching Hospital (UPTH). Fifty eight (58) prostatitis
subjects attending urology clinic at University of Port Harcourt Teaching Hospital and 54 apparently
normal subjects working at University of Port Harcourt Teaching Hospital (UPTH) were used for this study.
Inclusion and exclusion conditions were observed in patients’ selection. All the subjects had their blood
Prostate specific antigen (PSA) determined by enzymes linked immunosorbent assay (ELISA). The urine
samples were cultured on Cystine Lactose electrolyte deficient medium (CLED) and Chocolate agar by
Standardized wire loop technique, incubated overnight at 37°C and the isolates identified. There was
significant difference in PSA concentration of prostatitis subjects and controls (P<0.01). Prostatitis
subjects had significant bacteriuria compared with the controls (P<0.05). Klebsiella spp was identified to
be the predominant etiologic agent in prostatitis subjects while S. aureus was the prevalent uropathogen
in controls. The result of this study suggests that bacteriuria is prevalent among elderly men in some
pathological conditions such as Prostatitis. This may be caused by inflammation of prostate leading to
non secretion of prostatic fluid which is bactericidal.
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INTRODUCTION

Horan, 1994). Infection of the urinary tract occurs when
there is introduction of an appropriate organism and a
reason for its persistence and multiplication (Becker,
1986). Because of physiologic changes related to aging
and comorbid illnesses, asymptomatic bacteriuria (ASB) is
a common occurrence in older adults. Neither short-term
nor long-term adverse outcomes attributable to the high
incidence and prevalence of ASB have been shown in this
population  (Manisha Juthani-Mehta, 2009; 2007).
Population studies throughout the world have shown a rise
in the prevalence of asymptomatic bacteriuria with age.
ASB is very uncommon in young men, but for men over the
age of 65, the prevalence ranges from 5 to 21% and is
highest in those men over the age of 90 (Nicolle, 1997).

Urine is the liquid waste excreted from the body. It is
composed of various chemical substances dissolved in the
excess water filtered from the blood by the kidney. Urine
secreted in the kidney is sterile unless the kidney is
infected. Bacteriuria is defined as presence of bacteria in

urine. Significant bacteriuria is the occurrence of 105 or
more bacteria per ml of avoided midstream urine (Kass,
1956). The use of significant bacteriuria to confirm the
presence of urinary tract infection (UTI) has been validated
in several studies (Kass, 1956; Clauge and

*Corresponding author. E-mail: tunde_omoniyi@gmail.com.



Omoniyi et al. 146

The Prostate is an organ which lies at the base of the
bladder around the urethra in males. Prostate enlarge-
ment causes increased frequency of micturition, nocturia
and difficulty in initiating micturition. With advance age it
tends to enlarge (benign prostatic hyperplasia) and may
result in obstruction of the urethra. Occasionally malignant
changes occur. The prostate gland in men may be a focus
of infection and can give rise to fever, dysuria, increased
frequency and perineal pain (Toohey, 1994). Prostatitis is a
common syndrome characterized by infection, pain and /or
inflammation of the prostate or surrounding tissue.
Prostatitis has been reported as the most common urologic
diagnosis for men under the age of Fifty and the third most
common urologic diagnosis for those over Fifty (Collins et
al., 1998). Severe benign prostatic hyperplasia is often
implicated as a risk for recurrent UTl. When possible,
resection of the prostate can assist in reducing recurrent
episodes (Manisha Juthani-Mehta, 2009; 2007).
Laboratory confirmation of UTIs with significant bacteriuria

(2105cfu/ml on urine culture) and pyuria (=10 white blood
cells on urinalysis) was agreed on as minimum necessary
but not sufficient criteria for diagnosis of UTI in this
population (Garner et al., 1988).

The epidemiological literature reported that 9-50% of all
men will be diagnosed with Prostatitis at some time in their
life (Stamey, 1980; Roberts et al., 1998). National Institutes
of Health (NIH) consensus classification of prostatitis
syndrome include (a) acute bacterial prostatitis
(b) Chronic bacterial prostatitis (c) Chronic Prostatitis (i)
Inflammatory and (ii) Non Inflammatory (d) Asymptomatic
inflammatory Prostatitis. Acute or chronic bacterial
prostatitis are based on symptoms and identification of
bacteria in the urine or expressed prostate secretions,
chronic pelvic pain syndrome is based on symptoms of
chronic pelvic pain with the last group referring to
asymptomatic patients with coincidental findings of
prostate inflammation in patients undergoing evaluation for
benign prostatic hyperplasia, Prostate cancer or infertility
(Schaeffer, 2000). The diagnosis and treatment of
Prostatitis remains appropriate localization of inflammation
and infection to the prostate (Meares and Stamey, 1968).
This study was designed to compare the prevalence of
asymptomatic bacteriuria in Prostatitis and non prostatitis
subjects attending University of Port Harcourt Teaching
Hospital.

MATERIALS AND METHODS
Subjects

Fifty eight (58) subjects who has Prostate Specific antigen (PSA)
value greater than 4ng/ml (>4.0 ng/ml) attending urology clinic at
University of Port Harcourt Teaching hospital (UPTH) were selected
as test subjects in this study. Fifty four (54) control subjects were
volunteers at University of Port Harcourt Teaching hospital (UPTH)
whose PSA values were below 4.0 ng/mi(<4 ng/ml). The age range of
both controls and prostatitis subjects was 45-80 years. Five of

the Prostatitis subjects were hospitalized while none was hospitalized
nor show symptoms of urinary tract infection among the controls. The
Prostatitis subjects were diagnosed by physicians at the hospital after
rectal examination. Inclusion criteria in this study include pain or
discomfort in the pelvic area (penis, scrotum, perineum, or
thereabouts) for at least 3 months, tender, tense prostate on rectal
exam consistent with a diagnosis of acute prostatitis or soft, tender
prostate without nodules consistent with a diagnosis of chronic
prostatitis and one or more symptoms from the following group:
Disturbances of urination, including frequency, urgency, dysuria,
and/or lower urinary tract obstruction (more commonly seen in
patients with chronic disease), hesitancy, decreased stream, urinary
retention; perineal or low back pain; fevers; or chills. Exclusion criteria
in this study include the presence of cancer of the genitourinary tract,
active urinary stone disease, herpes of the genitourinary system,
bacteriuria (100,000 colonies in a midstream urine) within the past 3
months, antibiotic therapy within the past 3 months, peri-rectal
inflammatory disorders, inflammatory bowel disease, history of pelvic
radiation or systemic chemotherapy, history of intravesical
chemotherapy, documented gonorrhea, chlamydia, mycoplasma, or
trichomonas infection of the urinary tract within the past 3 months,
clinical epididymitis within the past 3 months, urethral stricture of 12
French or smaller, neurological disease or disorder affecting the
bladder and prostate surgery (not including cystoscopy) within the
past 3 months. Blood samples were collected from subjects by
venepuncture for PSA determination in both the control and prostatitis
subjects.

Clean catch midstream urine specimen of all subjects were
collected aseptically into sterile universal bottles and taken
immediately into the laboratory. The urine was cultured on
cysteine lactose electrolyte deficient (CLED) and chocolate agar
by standardized wire loop technique. The microscopic
examination of the urine was then carried out. The Chocolate agar
culture plate was incubated in the absence of oxygen overnight at
37°C while the CLED culture plate was incubated aerobically
overnight at 37°C. The isolates were identified by standard
methods such as Gram staining procedure, oxidase test, motility
test, catalase test, coagulase test, indole test, methyl red test,
Voges-Proskauer and citrate utilization test (Cheesbrough, 2000).
Discrete colonies were counted to determine significant
bacteriuria (300 colonies and above per plate were considered
significant). For microscopic examination, each urine sample was
mixed properly in a test tube and spun at 3000 rpm for 5 min. The
supernatant was discarded and sediment loosened gently by
tapping the bottom of the tube. A drop of sediment was placed on
a clean glass slide, covered with cover slip and viewed under the
microscope using the 10x and 40x objectives.

The PSA determination was done using TECO prostate specific
antigen enzymes linked immunosorbent assay (ELISA) reagent
produced by TECO diagnostics, USA. The PSA reagents were
brought to room temperature while the coated wells were secured
in the holder. Twenty five (25 ul) microlitre of standards, sample
and controls were pipetted and dispensed into respective well
while 100 ul of conjugate reagent was pipetted into each well,
mixed thoroughly and incubated for 30 min. The contents of each
well were discarded by decanting, blotted dry with absorbent
paper. The wells were washed using 300 ul wash solution. The
washing was repeated twice then 100 ul of tetramethylbenzene
(TMB) solution was added into each well, mixed and incubated at
room temperature in the dark for 15 min. Fifty microlitre (50 ul) of
stop solution was added to each well, mixed till colour changes
from blue to yellow and absorbance read at 450 nm using
spectrophotometer. The result of the unknown was extrapolated
from the curve prepared from the standards (Chen, 1995; Junker
et al., 1997; Horton et al., 1988).

The data were subjected to some statistical analysis and reported
as Percentage (%), mean and Standard deviation (SD). PSA Values
were reported as Mean + SD while student’s t-test was
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Table 1. Prevalent bacterial isolates in prostatitis and control.

Isolates Prostatitis No (%) Control No (%) P Value

Klebsiella sp 21(36.20) 2(3.70) <0.05

Staphylococcus aureus 8 (13.80) 14(25.90) <0.05

Proteus sp 7 (12.10) 1(1.90) <0.05

E. coli 8 (13.80) 8 (14.80) >0.05

P. aeruginosa 0 (0.00) 1(1.90) >0.05

No bacteria growth 14(24.10) 28 (51.80) <0.05

Table 2. Age distribution and prevalence of significant bacteria in prostatitis subjects.
Age Significant No of isolates (%) No

Group group Status No of bacteriuria Klebsiella Proteus bacteria
(Years) subjects No (%) S. aureus spp E.coli  P. aeruginosa growth
A 45.55 ProsaTiTIS 28 21(75.00) 15(53.57)  5(17.86) 0(0.00) 1(3.57) 0(0.00) 7(25.00)
ConTrROL 30 9(30.00) 0(0.00) 7(23.33) 0(0.00) 2(6.67) 0(0.00) 21(70.00)
B 56-65 ProsaTiTIS 10 6(60.00) 2(20.00) 1(10.00) 2(20.00) 1(10.00) 0(0.00) 4(40.00)
ConTROL 10 6(60.00) 0(0.00) 3(30.00) 0(0.00) 3(30.00) 0(0.00) 4(40.00)
c 66-75 ProsTaTiTIS 16 14(87.50) 3(18.75) 2(12.50) 3(18.75)  6(37.50) 0(0.00) 2(12.50)
ConTrOL 12 10(83.33) 2(16.67) 4(33.33) 1(8.33) 3(25.00) 0(0.00) 2(16.67)
D 76-80 ProsTaTiTIS 3(75.00) 1(25.00) 0(0.00) 2(50.00) 0(0.00) 0(0.00) 1(25.00)
ConTROL 2 1(50.00) 0(0.00) 0(0.00) 0(0.00) 0(0.00) 1(50.00) 1(50.00)

used to test for differences between treatment groups using
Statistical Package for Social Sciences (SPSS) version 16.A
value of P<0.05 was accepted as significant.

RESULTS

Klebsiella spp was isolated in 21(36.20%) in prostatitis
subjects while only 2(3.70%) had the organism isolated
from their urine in control subjects. The incidence of
Staphylococcus aureus was 14(25.90%) in control while in
Prostatitis subjects it was 8(13.80%).Proteus spp isolated
from the urine of Prostatitis subject was 7(12.10%) while
only 1(1.90%) was the incidence in the control. E. coli had
incidence of 8(13.80%) and 8(14.80%) in both prostatitis
and control respectively while Pseudomonas aeruginosa
had 1(1.90%) occurrence in control without any occurrence
in Prostatitis subjects (0(0.00%)) as shown in Table 1.

In group A, 21 (75%) subjects had significant bacteriuria
in prostatitis. Klebsiella spp. accounted for 15(53.57%), S.
aureus 5 (17.86%), Proteus Spp. and E. coli 1(3.57%)
while 7(25%) had no bacteria growth. The respective
control (A control) had 9(30.00%) prevalence of significant
bacteriuria with S. aureus 7 (23.33%) and E. coli 2(6.67%)
being the isolates.

The prevalence of significant bacteriuria in prostatitis
subjects in group B was 6(60%) with prevalence of
Klebsiella spp. at 2 (20.00%), S. aureus 1 (10.00%),
Proteus spp. 2 (20.00%) and E. coli 1(10.00%) while
4(40%) had no bacteria isolated in their urine. In the
control subjects of group B, 6(60) had significant
bacteriuria consisting of S. aureus at 3(30.00%), and E.
coli 3(30.00%).

The prevalence of E. coli in Prostatitis subjects in group
C subject was 6(37.50%), while other isolates include
Klebsiella spp. 3 (18.75%), Proteus spp. 3 (18.75%) and S.
aureus 2 (12.50%) in 14(87.5%) subjects with significant
bacteria growth. In the corresponding control subjects,
10(83.33%) had significant bacteria growth. S. aureus has
the highest prevalence at 4 (33.33%), others include E. coli
3(25.00%), Klebsiella sp. 2(16.67%) while Proteus sp. was
the least prevalent at 1(8.33%).

In group D subjects, the prevalence with significant
bacteria growth was 3(75%). Klebsiella spp. was isolated
in 1(25.00%) and Proteus spp. 2(50.00%) in the urine. The
respective control showed significant bacteriuria in 1(50%)
with P. aeruginosa occurring in 1(50.00%) as shown in
Table 2.

The total PSA concentration (ng/ml) in Prostatitis subject
of 13.55 +7.80 was significantly higher than 1.74
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Table 3. Prostate specific antigen (PSA) concentration in prostatitis subjects.

Prostate specific antigen(PSA) ng/ml

Group Age group (Years) Prostatitis Control P value
A 45-55 13.15+7.75 1.74 +0.60 <0.01
B 56-65 10.70 £ 4.32 1.68 +0.68 <0.01
C 66-75 13.56 £7.33 1.56 +0.40 <0.01
D 76-80 23.43 £12.50 2.53+2.33 <0.01
Total 13.55+7.80 1.70 £ 0.65 <0.01
Mean + SD.

+ 0.60 in control. In group A, the PSA concentration (ng/ml)
was 13.15 in Prostatitis subject while it was 1.74 £0.60 in
control (P<0.01). The PSA concentration (ng/ml) of 10.70 +
4.32 in Prostatitis subject was significantly different from
1.68 + 0.68 of the control (P<0.01)in group B. Also the PSA
concentration (ng/ml) of 13.56 + 7.33 in Prostatitis subjects
in group C was significantly higher than 1.56 + 0.40 of the
control (P<0.01) while the PSA concentration (ng/ml) of
23.43 + 1250 in Prostatitis subject was significantly
different from 2.53 + 2.33 obtained in controls in group D
(P<0.01) as shown in Table 3.

DISCUSSION

The study was carried out to ascertain prevalence of

bacteriuria in prostatitis. With the criterion of 10
colonies/ml of urine for significant bacteriuria, this study
revealed a higher prevalence of urinary tract infection (UTI)
in prostatitis subjects compared to the controls (P<0.05).
The prevalence obtained in this study was higher than
study by Stamey and Pfau (1970).This may be due to
absence of good marker like PSA for proper diagnosis
before this time. The use of PSA as a better marker in
diagnosis and management of adenocarcinoma of the
prostate has been reported (Stamey et al., 1987) while
Dalton (1989) reported elevated PSA in patients with acute
bacteria Prostatitis. Prostatic fluid has bactericidal activity
which helps prevent infection. In Prostate hypertrophy or
Prostatitis, there is no secretion of the prostatic fluid which
makes the prostate gland prone to infection by
microorganism.

Also the result of this study showed Klebsiella spp. as
the prevalent uropathogen in Prostatitis subjects, followed
by S. aureus, E. coli and Proteus Species. The occurrence
of Klebsiella spp. and E. coli may be from subjects own gut
while Proteus spp which is associated with the use of
instrument or obstruction may be from renal abnormalities
(Brooks et al., 1998a). Several authors, Becker (1986),
Drucker et al. (1983) and Olusanya and Olutiola (1984)
have noted that most common uropathogens in UTI such
as E. coli are enteric. In the control subjects S. aureus was
the most prevalent

organism, followed by E. coli, Klebsiella spp, Proteus spp.
and P. aeruginosa. The control subject with P. aeruginosa
reported a history of surgical operations suggesting the
occurrence of the organism might be from the use of
instrument (Smith and Easman, 1990). Ubiquitous nature
of S. aureus (Brooks et al., 1998b) may be the reason for
its high prevalence in both Prostatitis and control subjects.
The prevalence of bacteriuria in Prostatitis subjects may be
fatal with decline in renal function and increase mortality
rates. The cause of asymptomatic bacteriuria in the elderly
is multifactorial, but incomplete emptying of the bladder is
believed to be the primary source (Brooks et al., 1998b;
Ribeiro et al., 2002; Baldassarre and Kaye, 1991; Nicolle,
2003; Reid and Nicolle, 1999) especially in pathological
condition like Prostatitis. Bacteria gain access to the
urinary tract by the ascending route from the perineum and
are typically eliminated by urine flow. CLED agar was used
as a culture medium in this study because its electrolyte
deficiency prevents the swarming of Proteus species and
good colonial differentiation with most urinary pathogen
(Baker et al., 2000).

The PSA concentration in Prostatitis subject in group D
years was the highest, followed by group C, suggesting
that PSA concentration increased as age increases (Table
3). PSA levels tend to increase with age; this increase is
related to prostate volume. Most PSA is made in the
transition zone (TZ) of the prostate and this region of the
prostate increases in volume in men with Benign Prostate
Hyperplasia (BPH). Studies have also shown an increase
in PSA level in men with signs and symptoms of urinary
tract infection (UTI) and a positive bacterial culture. These
studies demonstrated that most of these men had a
median PSA level increase of 14.1 ng/mL during the acute
phase of an infection, which remained elevated for some
time, taking up to 6 months to return to baseline levels
(Zackrisson et al., 2003; Bafiez et al., 2007). Toohey
(1994) reported that prostate tend to enlarge with advance
age causing fever, dysuria, increased frequency and
perineal pain while severe benign prostatic hypertrophy
has often been implicated as a risk for recurrent UTI
(Manisha Juthani-Mehta, 2009; Manisha Juthani-Mehta,
2007). Therefore this group of subjects should always be
screened for Prostatitis and



bacteriuria.

Also group C years had the highest prevalence of
bacteriuria in Prostatitis subjects, with E. coli being the
most prevalent uropathogen. In group A; Klebsiella spp.
was the prevalent uropathogen followed by S. aureus.
These 2 groups of subjects had the highest PSA con-
centrations and bacteriuria while subjects in group B had
the least PSA concentration vis-a-vis bacteriuria. This
confirms study of Dalton (1989) showing elevation of PSA
concentration in acute bacteria Prostatitis.

This may be as a result of non secretion of prostatic fluid
in this group of subjects as confirmed by the elevation of
PSA thus making the prostate gland prone to infection by
microorganism. Population studies through-out the world
have shown a rise in the prevalence of asymptomatic
bacteriuria with age. Asymptomatic bacteriuria (ASB) is
very uncommon in young men, but for men over the age of
65, the prevalence ranges from 5 to 21% and is highest in
those men over the age of 90 (Nicolle, 1997). UTIs are the
second most common cause of infectious disease
hospitalization in adults 65 years or older after lower
respiratory tract infections (Curns et al., 2005).

Pyuria is defined as the presence of white blood cells in
a person’s urine. It is usually indicative of a host response
to a stimulus, such as bacteria in the urine. Pyuria is
common (>90% prevalence) even in asymptomatic
bacteriuria, and therefore does not help distinguish
asymptomatic bacteriuria from “true” urinary tract infection
requiring treatment (Nicolle, 1997). How-ever, the absence
of pyuria in an immunocompetent host does make “true
infection” unlikely. Pyuria was not used as a reliable index
of the presence of disease because it may be absent
during the process or may occur in disorders other than
bacterial infection such as extreme dehydration, trauma
secondary to instrumentation or calculi, chemical
inflammation, renal tuberculosis, acute glomerulonephritis,
non bacterial gastroenteritis and respiratory infection
(Lennette et al., 1985). Alausa et al. (1979) also reported
that factors such as urine PH and techniques of
examination influence the detection of pyuria. This explains
why PSA concentration was used to confirm cases of
Prostatitis rather than pyuria.

The result of this study carried out in a teaching hospital
in Nigeria showed the presence of symptomless UTI in
prostatitis (prostate inflammation) probably caused by lack
or low secretion of the prostatic fluid. However, duration of
prostatitis was not taken into account during this study.
Furthermore our study gives an insight into prevalent
etiologic bacteria agents. Additionally, study on
chemotherapeutic intervention could provide a good option
in treatment of these uropathogen.

CONCLUSION

This study has shown that significant bacteriuria is
prevalent in Prostatitis subjects hence Prostatitis subjects
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should always be screened and treated for bacteriuria.
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