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Antibiotics for elevated prostate specific antigen: Where do we stand?
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a b s t r a c t

Objective: The empiric use of antibiotics for elevated prostate specific antigen (PSA) is practiced by many
urologists worldwide. This study aims to investigate the effect of antibiotics on the degree of PSA change,
linking it with histopathology results.
Materials and Methods: This is a prospective randomized study. Patients presenting with a high PSAwere
randomized into two groups. Group 1 received antibiotics for a period of 4 weeks, while Group 2 did not
receive any antibiotics. Both groups had repeated samples of PSA measured 6 weeks from their initial
presentation. All patients underwent transrectal ultrasound-guided biopsy of the prostate. Results of PSA
measurements and the degree of change were correlated with results of histopathology.
Results: Eighty-four patients completed the study. Their mean age± standard deviation was
66.8 ± 6.9 years. Group 1 included 44 patients, while Group 2 included 42 patients. Prostate cancer (PCa)
was detected in 50% and 35.7% of Group 1 and Group 2 patients, respectively (p ¼ 0.52). No statistically
significant difference in the mean change in PSA level (D PSA) between both groups was noted (p ¼ 0.54).
In Group 1, a more significant lowering of PSA was documented in PCa than in non-PCa patients
(p ¼ 0.008). No statistically significant relationship between D PSA and Gleason score in both groups was
present.
Conclusion: The empiric use of antibiotics does not hold any benefit for patients presenting with an
elevated PSA. Also, the degree of change in PSA does not correlate with results of transrectal ultrasound-
guided biopsy of the prostate.
Copyright © 2016, Taiwan Urological Association. Published by Elsevier Taiwan LLC. This is an open access

article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction

Prostate cancer (PCa) is a significant medical condition with an
increasing incidence worldwide.1 In addition to a pathologic diag-
nosis, prostate-specific antigen (PSA) measurement is considered
an essential method for detecting PCa. Although PSA is prostate
specific, it is not cancer specific, as such it can be elevated in
nonmalignant conditions such as benign prostatic enlargement and
prostatitis.2 A serum PSA value of 4 ng/mL has long been used as a
cut-off value for performing prostate biopsy; however, in recent
years the threshold has been reduced to 2.5 ng/mL as a significant
proportion of men harbor PCa at levels lower than what was pre-
viously recommended.3

In clinical practice, many urologists tend to administer empiric
antibiotics for patients presenting with moderately elevated PSA

principally aiming at reducing unnecessary prostate biopsies. Few
studies have been made to provide scientific evidence for this
practice.2e7 Although most of them did find a significant reduction
in serum PSA after antibiotic treatment, they had one or more
weaknesses in their methodology such as retrospective design,7

absence of a control group,4 or failure of obtaining pathologic re-
sults from all participants.5,6

In this randomized prospective study we aim to evaluate the
effect of antibiotic therapy on patients presenting with an elevated
serum PSA level and perform a prostate biopsy on all participants in
an attempt to correlate histopathologic results with the degree of
PSA change.

2. Materials and methods

This is a prospective randomized study conducted at the uro-
oncology unit in a tertiary care center. Between March 2011 and
December 2014, patients referred with an elevated serum PSA and
meeting the inclusion and exclusion criteria were included in this
study. The inclusion criteria were patients presenting with an
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elevated serum PSA level (PSA > 4 ng/dL). While the exclusion
criteria were the presence of symptoms of urinary tract infection or
prostatitis, history of prior prostate surgery, biopsy or radiotherapy,
any abnormal finding on digital rectal examination (DRE), urinary
catheterization during the previous 4 weeks, previous use of 5-a
reductase inhibitors, hypersensitivity to any medical ingredient in
the quinolone group, and presence of bacterial growth or pyuria in
urine samples obtained from asymptomatic patients. All study
participants signed an informed consent and the Internal Review
Board (Hamad Medical Corporation) approved the study protocol
carrying the Internal Review Board number 12144/12.

Prior to their enrollment in the study, all patients were primarily
assessed with DRE, urinalysis, and culture. Using computer gener-
ated randomization tables, eligible patients were randomly divided
into two groups. Group 1 patients received empiric antibiotic
therapywith ciprofloxacin 500mg twice daily for a total of 4 weeks,
while Group 2 patients did not receive any antibiotic therapy. Six
weeks after their initial presentation, a repeat serum PSA test was
performed for all patients followed by transrectal ultrasound-
guided biopsy of the prostate (TRUSBP).

PSA measurement was performed using the Architect i2000SR
analyzer (AbbottManufacturing Inc., Abilene, TX, USA). The total PSA
assay is a two-step immunoassay to determine the presence of total
PSA (both free PSA and PSA complexed to a1-antichymotrypsin) in
human serum, using a chemiluminescent microparticle immuno-
assay with flexible assay protocols. This method of measurement is
easy to use, accurate, precise, and suitable for a routine clinical
laboratory.8

TRUSBP was performed according to the standards of care set by
our institute. Prophylactic antibiotics included: oral ciprofoxacin
500mg and a single intravenous injection of 1.5 g cefuroxime given
30 minutes prior to the procedure. Patients were placed in the left
lateral decubitus position, and a DRE was first performed using
lidocaine hydrochloride 2% sterile gel (Rialocaine, Ryiadh Pharma,
Saudi Arabia) anesthetic ointment. A 7.5-MHz transducer (Accuvix
v10, Madison Ultrasound System, Samsung Town, Seoul, South
Korea) was gently advanced into the rectum and 10 mL of lidocaine
hydrochloride 2% (Xylocaine, Pharmaceutical Solutions Industry,
Jeddah, Saudi Arabia) was injected locally on both prostate edges.
After obtaining the measurements, an 18-G needle loaded in a
spring-action biopsy device was used to obtain the specimens. A
12-core biopsy is the standard at our institution.

The 12-core TRUSBP specimens were assessed for adequacy
and individually stored in different containers, each labeled with
the patient's identification and with a number mapped according
to their designated site. The containers were assessed in the his-
topathology department and examined by a qualified pathologist
who reported the findings according to the College of American
Pathologists guidelines.9 If adenocarcinoma was diagnosed, the
report usually included the length of each biopsy and the per-
centage of cancer involvement in each biopsy, the Gleason
grade(s) and the extent of any high-grade (Gleason 4 or 5)
component, the number of biopsy cores positive for cancer, and
their location.

The first PSA result is denoted as PSA1, while the second PSA
result as PSA2. The change in PSA (D PSA) is calculated by sub-
tracting PSA2 from PSA1. A negative result indicates a reduction in
PSA level, while a positive result indicates an elevation in PSA
level.

The data was presented as the mean (standard deviation) for
continuous variables, and the frequency and percentage for ordinal
and nominal variables. Continuous and categorical variables were
assessed using t test and Chi-square test, respectively. A p
value < 0.05 was considered statistically significant. All data were
analyzed using SPSS version 20 (IBM, Armonk, NY, USA).

3. Results

A total of 92 patients met the inclusion and exclusion criteria
and were included in the study. Eight patients were lost to follow-
up and did not attend for repeat PSA testing or TRUSBP and were
excluded from the study. The mean age± standard deviation of the
study populationwas 66.8 ± 6.9 years. Prostate cancer was detected
in 37 patients. A comparison between Group 1 and Group 2 patients
is presented in Table 1. Group 1 included 44 patients, while Group 2
included 42 patients. PCawas detected in 50% and 35.7% of Group 1
and Group 2 patients, respectively (p ¼ 0.52). A drop in PSA level
was detected in 27 (61%) patients and 21 (50%) patients of Group 1
and Group 2, respectively (p ¼ 0.23). No statistically significant
differences in histopathology results were detected between pa-
tients with and without a drop in PSA (Figure 1).

Group 1 patients had a statistically significant D PSA between
PCa (þPCa) and non-PCa (ePCa) patients,e1.02 ± 2.9 and 1.03± 2.4,
respectively (p¼ 0.008). No statistically significant D PSAwas noted
in Group 2 patients (p¼ 0.77; Table 2). A correlation between D PSA
and Gleason score of PCa patients in both groups is presented in
Table 3. No statistically significant D PSA in relation to Gleason
score was found between both groups (p ¼ 0.17).

4. Discussion

Serum PSA is a nonspecific marker that can be elevated in
noncancerous conditions. This prospective randomized study ex-
plores the common use of empiric antibiotic therapy for elevated
PSA prior toTRUSBP and for the first time correlates prostate biopsy
results, specifically Gleason score, to antibiotic use and the degree
of change in PSA. Overall, empiric therapy with ciprofloxacin was
not associated with statistically significant difference in mean D
PSA before and after treatment. Paradoxically patients with PCa
who received antibiotics had a significant reduction in their PSA
level before biopsy (D PSA ¼ �1.02 ± 2.9, p ¼ 0.008).

An understanding of the motives behind the empiric use of
antibiotics for high PSA is of great importance. Many urologists tend
to use this management strategy principally because of the pres-
ence of numerous studies linking inflammation in the prostate to
increased PSA levels.5,10,11 The extent of disruption of epithelial
integrity caused by inflammatory infiltrate is the main etiology
behind this observation. Subclinical prostatitis was detected in up
to 40% of patients with an elevated PSA in one study.11 Carver et al10

also reported 32% chronic prostatitis National Institute of Health
type-4 cases in a randomly chosen group of 300 men. However,
while antibiotics might be useful in bacterial prostatitis, almost all
cases of asymptomatic prostatitis (National Institute of Health

Table 1
Comparison between study groups.

Group 1 (n ¼ 44) Group 2 (n ¼ 42) p

Age (y) 65.4 ± 6.9 64.8 ± 7.2 0.98
PSA 1 7.7 ± 2.9 7.2 ± 3.4 0.45
PSA 2 7.6 ± 3.4 7.4 ± 3.4 0.85
D PSA 0.16 ± 2.8 �0.2 ± 2.4 0.54
PSA decline 27 (61) 21 (50) 0.23
Histopathology
PCa 22 (50) 15 (35.7) 0.52
BPH 22 (50) 27 (64.2)
Chronic inflammation 4 (9) 3 (7.1)
ASAP 2 (4.5) 2 (4.7)

Data are presented as n (%) or mean ± standard deviation.
ASAP ¼ atypical small acinar proliferation of indeterminate significance;
BPH ¼ benign prostatic hyperplasia; Pca ¼ prostate cancer; PSA ¼ prostate specific
antigen; D PSA ¼ change in prostate specific antigen.
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