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Abstract

Introduction: We aimed to demonstrate the efficacy, safety, and 
convenient use of fosfomycin trometamol in the preoperative anti-
biotic prophylaxis (PAP) of transrectal ultrasound-guided biopsy 
of the prostate (TRUSBP) in this prospective, randomized study.
Methods: Between May 2014 and May 2015, a total of 300 patients 
who underwent TRUSBP were examined prospectively. Patients 
were randomized into two groups: group 1 consisted of 150 
patients who were administered a single dose of 3 g oral fosfomy-
cin as a PAP the night before the procedure; group 2 consisted of 
150 patients who were administered 500 mg oral ciprofloxacin 60 
min before the procedure as a PAP. Post-procedural febrile and 
afebrile infectious complications and pathological characteristics 
of the two groups were compared prospectively.
Results: The mean age of the patients was 63.5±0.6 years in group 
1 and 62.9±0.6 years in group 2. A total of two patients (1.3%) in 
group 1 and nine patients (6.0%) in group 2 experienced afebrile 
urinary tract infection (UTI). Afebrile UTI rate was significantly 
higher in group 2 (1.3% s. 6.0%, p=0,032). Febrile UTI was detect-
ed in two patients in group 2 and one patient in group 1. Urine 
cultures revealed 35.7% fluoroquinolone resistance. As a limita-
tion, although the sample size was appropriate due to the power 
calculation, we believe that comprehensive studies including larger 
patient cohorts are needed to support our findings.
Conclusions: Due to its ease-of-use with only a single dose and 
lower rates of infectious complications (resistant and febrile UTIs), 
fosfomycin trometamol is a strong alternative for antibiotic pro-
phylaxis in TRUSBP. 

Introduction

The aim of PAP in urological interventions is to prevent 
infectious complications by decreasing bacterial coloni-
zation. However, there is no evidence to support a best 
choice of antibiotic and prophylactic regimen. Recent stud-

ies showed that European urologists differed substantially in 
their choice of prophylactic antibiotic.1,2

Although PAP is widely used in endourological interven-
tions, the benefits of PAP were well-documented only in 
TRUSBP (level of evidence [LE]: 1b, grading of recommen-
dation [GR]: A) and transurethral prostate resection (TURP) 
(LE: 1a, GR: A).3 PAP is controversial in other endourological 
interventions, where well-designed, randomized, prospec-
tive studies are needed. In low-risk patients, one-day and 
single-dose PAP is sufficient due to the recommendations in 
TRUSBP. The most commonly used antibiotics are fluoro-
quinolones and trimetoprim-sulfamethoxazole (TMP-SMX); 
however, recent studies pointed to increasing fluoroquino-
lone resistance.4,5

Fluoroquinolone resistance was detected in 35% of 
patients admitted to our clinic in the last three years. To 
prevent infectious complications of TRUSBP, alternative pro-
phylactic regimens, such as fosfomycin (single- or double-
dose), were used.6-8 Fosfomycin has a broad antibacterial 
spectrum of activity against the most common Gram-positive 
(Staphylococcus spp. and streptococci) and Gram-negative 
(Escherichia coli, Enterobacter spp., Klebsiella spp., Proteus 
spp., Citrobacter spp.) bacteria.9,10 fosfomycin has been 
widely recommended and used in the management of 
uncomplicated UTI because of its safety, efficiency, and 
ease-of-administration.11 The rate of resistance against fos-
fomycin is still low, despite its clinical use for decades, 
and there is also no cross-resistance or parallel resistance 
against fosfomycin and other frequently used antibiotics.12,13

Therefore, fosfomycin appears to be a good PAP alternative 
in endourological procedures and TRUSBP. 

We aimed to demonstrate the efficacy, safety, and ease-
of-use of fosfomycin in the PAP of TRUSBP. To the best of 
our knowledge, this trial represents the first prospective, 
randomized, controlled study comparing the use of single-
dose fosfomycin with single-dose 500 mg oral ciprofloxacin 
in the PAP of TRUSBP.
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Methods

This study was done in a tertiary referral centre in Izmir, 
Turkey, and approved by the hospital ethics committee. 
All patients were informed and filled in the informed con-
sent form. A total of 300 patients admitted to our clinic for 
TRUSBP from May 2014 to February 2015 were included 
in the study. An elevated prostate-specific antigen (PSA) 
level (>2.5 ng/ml), abnormal digital rectal examination, and 
previous prostate pathologies (such as high-grade prostate 
intraepithelial neoplasia [HPIN]) were considered as prostate 
biopsy indications. The urine tests and urine cultures were 
clean in all study patients. The patients with a history of 
UTI, indwelling urinary catheters, and antibiotic use within 
a month of study initiation were excluded. 

Patients were randomly divided into two groups. 
Randomization was performed using envelopes; a total of 
300 envelopes (150 per group) were placed into the box 
and mixed. The biopsy nurse selected one of the enve-
lopes blindly. Thus patients were randomly selected to 
use a single dose of 3 g oral fosfomycin as PAP the night 
before the procedure (group 1) and 500 mg oral ciprofloxa-
cin 60 min before the procedure (group 2). Gardiner et al 
assessed serum, urine, and prostatic tissue (transition zone 
and peripheral zone) fosfomycin concentrations using liq-
uid chromatography tandem mass spectrometry following a 
single 3 g oral fosfomycin dose within 17 hours of surgery 
in healthy men undergoing a transurethral resection of the 
prostate for BPH.7 Mean overall prostate fosfomycin levels 
were 6.5 ± 4.9 μg/g (range, 0.7–22.1 μg/g) at 602.87 (420-
1046) min after fosfomycin administration, with therapeutic 
concentrations detectable up to 17 hours following the dose. 
This is why we preferred to give patients fosfomycin the 
night before the procedure. 

In group 2, we administered 500 mg oral ciprofloxacin 
60 min before the procedure as a PAP, according to EAU 
guideline recommendations.3 A fleet enema was self-admin-
istered at home by all patients the night before the biopsy. A 
combined local anesthesia was used as periprostatic nerve 
block and 2% lidocaine jelly instilled intrarectally. Biopsy 
specimens were obtained 15 minutes after the application 
of local anesthesia. Transrectal ultrasound was performed 
in lithotomy position by the urologist with a multiplanar, 
multifrequency probe attached to the BK Medical Flex Focus 
ultrasound scanner. Prostate volume was calculated with the 
prostate ellipsoid formula: volume (V) = 0.52 (L x W x H) 
(L: cephalocaudal diameter; W: width; H: antero-posterior 
diameter). In each patient, 12 core biopsy specimens were 
obtained by an automated biopsy gun with a disposable, 
18-gauge biopsy needle. All patients were informed of the 
possible complications of TRUSBP. Emergency admission 
to our clinic was recommended when patients developed 
a fever of >38.0 ° C, severe irritative voiding symptoms, 

and/or macroscopic hematuria. All patients were asked to 
attend a follow-up visit in the first week and first month a er 
biopsy. Physical examination, urine test, and culture were 
done in follow-up visits.

Afebrile UTI was defined as a fever < 38°C and dysuria 
accompanied by pyuria.6,14 Pyuria was defined as the pres-
ence of > 10 white blood cells in 1 mm3 of midstream urine. 
Febrile UTI was defined as a fever > 38°C accompanied by 
one symptom of the lower urinary tract (i.e., urgency, fre-
quency, dysuria, or suprapubic tenderness), with or without a 
positive urine culture.6,15 Patients with febrile UTI were hospi-
talized and treated with intravenous antibiotics and antibiotic 
was switched to an oral form when they were discharged. 
All patients with afebrile UTI were treated by oral antibiotics 
due to the culture antibiogram. Post-procedural febrile and 
afebrile infectious complications and pathological character-
istics of two groups were compared prospectively.

Statistical analyses were performed with SPSS version 
21.0 (Chicago, IL) statistical software package. Two groups 
were compared with independent samples t test and chi-
square test. Statistical significance was set as a p value of 
<0.05.

Results

The patient characteristics of both groups are summarized 
in Table 1. There were no significant differences between 
the two groups in age and PSA levels. 

The pathological results are shown in Table 2. Chronic 
prostatitis is defined as an increased number of inflamma-
tory cells within the prostatic parenchyma by pathologists. 
Although chronic prostatitis was found more in group 2 
(26% vs. 37%), it was not statistically significant (p=0.081). 
A total of two (1.3%) patients in group 1 and nine (6.0%) 
patients in group 2 experienced afebrile UTI. Afebrile UTI 
rate was significantly higher in group 2 (1.3% vs. 6.0%, 
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Table 1. The comparison of patient characteristics and 
infectious complications of the groups

Patient characteristics Group 1 Group 2
p value
(95% CI)

Patients (N) 150 150

Age (years)
mean±SD (range)

63.5±7.5
(43−82)

62.9±7.6
(42−82)

0.50*  
(-1.13-2.29)

Total PSA (ng/ml)
mean±SE (range)

12.9±1.8
(0.6−153)

12.0±1.2
(1.6−104)

0,679*  
(-3.32-5.09)

Prostate volume (cm3)
mean±SD (range)

53.1±22.5
(12−138)

51.3±24.6
(15−180)

0,544* 
(1.83−2.01)

Afebrile UTI
N (%)

2 (1.3%) 9 (6.0%) 0.032**

Febrile UTI
N (%)

1 (0.6%) 2 (1.3%)

*Independent samples t-test; **Chi-Square test. PSA: prostate-specific antigen; SE: 
standard error of mean; SD: standard deviation; UTI: urinary tract infection.
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p=0,032). Febrile UTI was detected in two patients in group 
2 and one patient in group 1. The mean length of hospital 
stay due to infectious complications was five days in group 
1 and seven days in group 2. E. coli was the most common 
isolated pathogen from urine cultures in all patients (11/14, 
78.6%). The other isolated bacteria, K. pneumoniae, was 
detected in three patients (21.4%). Urine cultures revealed 
35.7% fluoroquinolone-resistant strains, all of which were 
extended-spectrum beta-lactamase (ESBL)-producing E.coli
and K. pneumoniae.

There were no side effects due to the antibiotic regimen 
in either group. Microbiological characteristics and culture 
results of patients with afebrile and febrile UTIs are shown 
in Table 3.

Discussion

TRUSBP is one of the most common urological interventions 
worldwide for prostate cancer diagnosis. The complications 
of TRUSBP are bleeding, pain, infection, lower urinary tract 
symptoms, urinary retention, erectile dysfunction, and mor-
tality.16 Although hematuria and hematospermia are com-
mon, they are self-limiting. Severe hematuria, hematosper-
mia, and rectal bleeding are uncommon.

Infectious complications are the most common reason 
for post-TRUSBP hospitalization.17 The incidence of post-
TRUSBP sepsis was found to be 0.1%−5.0% in the litera-
ture.18,19 Perioperative antibiotic prophylaxis is widely used 
to prevent these infectious complications.3

Before biopsy, risk factors for PAP should be consid-
ered. The risk of post-interventional infectious complica-
tions depends on the patient’s physical status, the type of 
urological intervention, surgical field contamination, and the 
presence of general risk factors, including diabetes mellitus, 
older age, immune system deficiency, a history of UTI or 
urogenital infection, indwelling catheters, bacterial burden, 
and previous instrumentation.3,20

Although antibiotic prophylaxis is used to reduce these 
infectious complications, wide variability in antibiotic choice 
has been reported.1,2 Since fluoroquinolones have a broad 
spectrum of activity against most Gram-negative organisms 
and a good prostatic tissue penetration, they are widely used 
for antibiotic prophylaxis in TRUSBP. However, prolonged 
use of fluoroquinolones has resulted in increasing micro-
bial resistance;21,22 recent years have shown an increase in 
resistant E. Coli.23,24 Fluoroquinolone resistance was detected 
in 35% of patients admitted to our clinic in the last three 
years, which is similar to recent reports in TRUSBP.25,26 In 
our study, the overall infectious complication rate was 4% 
and the rate of fluoroquinolone resistance was 35.7%. To 
prevent these infectious complications of TRUSBP, rectal 
swab cultures should be obtained before the procedure to 
guide choice of appropriate antibiotics.27 Further, alternative 

prophylactic regimens, such as fosfomycin single- or double-
dose have come into use. We used single-dose fosfomycin 
for PAP of TRUSBP in this study.

Fosfomycin is a phosphonic acid derivative (cis–1,2-
epoxypropyl phosphonic acid). It acts by inhibiting pyru-
vyltransferase, a cytoplasmic enzyme that catalyzes the 
first step in the biosynthesis of peptidoglycans and was 
initially described and isolated in 1969 from cultures of 
Streptomyces species.28 Fosfomycin has a broad-spectrum 
activity against Gram-positive and Gram-negative bacteria 
and was approved for the treatment of uncomplicated UTIs. 

Previous studies showed that fosfomycin, administered 
as a single oral dose, is generally safe and well-tolerated. 
The most frequent adverse events of fosfomycin are diar-
rhea, headache, nausea, and abdominal pain. The resistance 
rates against fosfomycin are still low, despite its clinical 
use; therefore, fosfomycin could also be recommended in 
endourological procedures if PAP is indicated.11 Gardiner 
et al prospectively assessed the penetration of fosfomycin 
into benign prostatic tissue in a large cohort of otherwise 
healthy men undergoing TURP.7 They detected that oral 
fosfomycin achieved sufficient concentrations in most cases 
and pointed out that fosfomycin may be a potential option 
for prophylaxis pre–TRUSBP and possibly for the treatment 
of multidrug-resistant Gram-negative bacterial prostatitis. 

There are few reports about the use fosfomycin as a PAP 
in TRUSBP. Ongun et al compared single-dose fosfomycin 
with single-dose levofloxacin and 500 mg oral ciprofloxa-
cin twice daily administered for five days starting one day 
before the procedure in a retrospective study and Lista et 
al compared double doses of fosfomycin with 500 mg oral 
ciprofloxacin twice daily administered for five days starting 
one day before the procedure in a prospective randomized 
study.6-8 Fosfomycin was found to be as safe and as effec-
tive as ciprofloxacin and levofloxacin in these two studies. 

As far as we know, our study represents the first prospec-
tive, randomized, controlled study comparing single-dose 
fosfomycin with single-dose 500 mg oral ciprofloxacin in 
the PAP of TRUSBP. In the present study, febrile UTI was 
observed in only one patient and afebrile UTI was detected 
in two patients in the fosfomycin group. Afebrile UTI rate 

Prophylactic single dose fosfomycin in prostate biopsy

Table 2. The comparison of pathological results of the 
groups

Pathological results
Group 1
N=150

Group 2
N=150

p value

Prostate cancer, N (%) 36 (24.0%) 39 (26.0%) 0.729*

Chronic prostatitis, N (%) 39 (26.0%) 56 (37.3%) 0.081*

BPH, N (%) 45 (30.0%) 36 (24.0%) 0.317*

BPH, N (%) 30 (20.0%) 19 (12.7%) 0.116*

HPIN, N (%)
*Chi-Square test. BPH: benign prostate hyperplasia; HPIN: high-grade prostatic 
intraepithelial neoplasia.
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was significantly higher in the ciprofloxacin group. 
Our results revealed that single-dose fosfomycin is as 

effective and as safe as single-dose 500 mg oral ciprofloxa-
cin in the antibiotic prophylaxis for prostate biopsy. The 
main advantages of fosfomycin includes its simple oral use 
as single dose and lower cost compared to intravenous anti-
biotic prophylaxis regimens. 

Conclusions

Its ease-of-use (single dose) and lower rates of infectious 
complications, including resistant and febrile UTIs, makes 
fosfomycin a strong alternative for antibiotic prophylaxis in 
TRUSBP. Further studies with larger sample size are required 
to support the findings of this study. 
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