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URINARY TRACT INFECTIONSO R I G I N A L   P A P E R

Ciprofloxacin: single versus multiple doses in transrectal 
ultrasound guided prostate biopsy
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Introduction There is rising concern regarding overuse of fluoroquinolones due to severe musculo-
skeletal and neurological side effects, and development of resistant microorganisms. In June 2019, the 
European Commission recommended fluoroquinolones should not be used routinely for prophylaxis  
in urological surgical procedures. Methods to reduce unnecessary exposure to fluroquinolones should 
be investigated.
The aim of this article was to determine differences in hospital admission secondary to sepsis following 
transrectal ultrasound (TRUS) guided prostate biopsies between patients who received single vs. multiple 
doses of fluoroquinolones.
Material and methods A retrospective analysis (June 2017–September 2018) of 200 consecutive TRUS 
biopsies at a single centre was undertaken. Group 1 (n = 100) received 750 mg ciprofloxacin 1-hr before 
their procedure followed by 3 days of ciprofloxacin 250 mg BD. Group 2 (n = 100) received a single  
dose of 750 mg ciprofloxacin 1-hr before the procedure. Midstream urine (MSU) culture results were  
examined pre-biopsy and 7 days post-biopsy. Data was also gathered on readmission rates to hospital  
as a result of urosepsis.
Results A total of 1% of patients in each group required hospital admission secondary to Escherichia coli 
sepsis.  A further 4% (n = 4) in Group 1 developed a urinary tract infection requiring antibiotic treatment 
post biopsy compared with 1% (n = 1) in Group 2. There was no statistically significant difference in deve- 
lopment of infectious complications post-biopsy between the two groups (p >0.05).
Conclusions A single prophylactic dose of 750 mg of ciprofloxacin 1-hour pre-biopsy is as effective as mul-
tiple doses for TRUS guided prostate biopsy. Avoiding an unnecessary and prolonged course of fluoroqui-
nolones has advantages in reducing potential side effects and development of resistant pathogens.
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fluoroquinolones have been associated with side ef-
fects such as tendinopathy, neurological complica-
tions such as peripheral neuropathy and cognitive 
disturbance and gastrointestinal upset. Incidence  
of side effects reported with fluoroquinolone use has 
been between 3 and 13%. Higher doses are associated 
with more severe side effects [4].
In June 2019, the European Commission recom-
mended fluoroquinolones should not be used in pre-
vention of infection in urological surgical procedures 

INTRODUCTION

Fluoroquinolones have been widely utilised in uro-
logical practice due to their broad coverage of gram-
negative bacteria and high concentrations found in 
the urinary tract. More recently however, concerns 
have been raised regarding their use. Several reports 
have been published demonstrating the develop-
ment of enteric bacterial resistant strains secondary 
to overuse of fluoroquinolones [1, 2, 3]. In addition, 
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RESULTS

Data from 200 patients was included in the final 
analysis. The median age was 73 years (range 49–84).  
All pre-biopsy MSU samples were negative for infec-
tion prior to TRUS guided prostate biopsies. A total 
of 62 patients (62%) were diagnosed with prostate 
cancer in Group 1, while 65 patients (65%) had this 
diagnosis in Group 2 (p >0.05).
In Group 1, only one patient (1%) developed Esch-
erichia Coli (E. coli) sepsis confirmed on urine and 
blood cultures. This necessitated hospital admis-
sion and management with intravenous antibiotics. 
Another patient (1%) developed a symptomatic UTI 
with positive urine cultures (E. coli) and was treated 
with oral antibiotics as an outpatient. In Group 2, 
one patient (1%) was admitted to hospital with sep-
sis and positive urine cultures (E. coli) which was 
treated with IV antibiotics. Four patients (4%) devel-
oped symptomatic UTI as proven by MSU and were 
treated in community with oral antibiotics. There 
were no patients requiring high dependency support, 
radiological or surgical intervention in either group. 
A comparison between groups 1 and 2 has demon-
strated that there is no significant difference between 
rates of hospital admission with sepsis or symptom-
atic UTI treated in the outpatient setting (p >0.05).

DISCUSSION

TRUS guided prostate biopsy is a nonsterile proce-
dure and necessitates passage of a needle through the 
rectal wall – due to the high likelihood of infection, an-
tibiotic prophylaxis is required to reduce the risk [9].
Protocols for prophylactic antibiotics for TRUS 
guided prostate biopsy vary between NHS Trusts in 
the UK and are dependent on local policy. The rates  
of UTI and sepsis following TRUS guided prostate 
biopsy reported in literature are 2.5–9.2% and up to 
1%, respectively [11]. A large population-based study 
performed in Australia revealed a 1.7% rate of re-
admission due to infection within 7 days following 
TRUS biopsies [10].
The Enterobacteriaceae family are responsible for up 
to 80% of UTIs [12]. Extended spectrum beta lacta-
mases (ESBL) present a serious challenge to antibi-
otic treatment of UTIs as they are encoded on a large 
plasmid that adds to the resistance determinants  
for antibiotics including fluoroquinolones [13].
The trends of resistance of facultative anaerobic 
gram-negative bacilli of Citrobacter-Enterobacter-
Serratia genera (CES) UTIs of inpatients and out-
patients have been investigated in a 10-year survey 
which found that ESBL producing organisms were 
detected in up to 9% and 29% from outpatients and 

including transrectal ultrasound (TRUS) guided 
prostate biopsy [5]. A sepsis rate of around 1% has 
been reported in the published literature following 
TRUS biopsy when prophylactic antibiotics are given. 
Fluoroquinolones are commonly used for prophylaxis 
in TRUS guided prostate biopsy – ciprofloxacin has 
been demonstrated to penetrate effectively into pros-
tate tissue [6]. Antibiotic agents such as gentamicin, 
fosfomycin, and amikacin have also been suggested 
as alternatives but some of them have to be adminis-
tered either intravenously or intramuscularly.
There is inconsistent evidence regarding the use  
of combination versus single antibiotic prophylaxis 
for TRUS guided prostate biopsy in the literature 
[7, 8]. Further investigation is required to identify  
a minimum dose of fluoroquinolone required to 
achieve a satisfactory reduction in infectious com-
plications whilst limiting potential for side effects  
or antibiotic resistance.
The difference in hospital admission rates second-
ary to urosepsis was investigated for patients who 
received a single dose versus multiple doses of fluo-
roquinolones as prophylaxis following TRUS guided 
prostate biopsy.

MATERIAL AND METHODS

The Norfolk and Norwich University Hospital is  
a tertiary referral centre in Norfolk, United King-
dom, covering a population of 1,000,000. Around 
400 TRUS biopsies are performed in the outpatient 
setting per year, in addition to the trans-perineal ap-
proach. 
Electronic records at our centre were reviewed to re-
trieve data of 200 consecutive men who underwent 
TRUS guided prostate biopsy between June 2017 and 
Sep 2018. Data was gathered for 100 patients before 
and 100 patients after a change in antibiotic prescrib-
ing policy. Group 1 (n = 100) received single dose  
of 750 mg ciprofloxacin an hour before TRUS guided 
prostate biopsy followed by a 3-day course of cipro-
floxacin 250 mg twice daily. Group 2 (n = 100) recei-
eved a single dose of 750 mg ciprofloxacin an hour 
before TRUS guided prostate biopsy and received  
no further doses. In order to identify the incidence  
of urinary tract infection (UTI) and hospital admis-
sions secondary to sepsis following TRUS biopsy 
in each group, MSU culture results were examined 
for pre- and post-biopsy samples, as were admission 
rates to hospital and / or positive blood culture re-
sults within 7 days of the procedure.
Data between Groups 1 and 2 were compared, and 
assessment of statistical significance was dose us-
ing Fishers Exact test, with a significance level set 
at 0.05.
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inpatients respectively [9]. The combination of devel-
oping resistant CES strains and their intrinsic non-
susceptibility to many antibiotics limit the therapeu-
tic alternatives for outpatients in particular.
Studies examining resistance patterns and epide-
miology of E. coli and Klebsiella associated urinary 
tract infections in both inpatients and outpatients, 
have suggested that E. coli is the most common iso-
late (56% for outpatients vs. 42% for inpatients) with 
higher resistance pattern to several antibiotics in-
cluding fluoroquinolones in inpatients. The develop-
ment of antibiotic-resistant pathogens causing UTIs 
present serious therapeutic challenges especially in 
outpatients settings [14].
To date, there is no consensus regarding the most ef-
fective approach to antibiotic prophylaxis around the 
time of TRUS biopsy. Some studies have suggested 
that multiple dose therapy is better [7], whilst other 
studies reported no difference in outcomes between 
both single or multiple doses [8]. This study adds to 
the body of literature [12, 14] to suggest that there 
is no statistically significant difference in the rate 
of infections or sepsis requiring hospital admission 
between patients who had a single versus multiple 
doses of prophylactic antibiotic for TRUS guided 
prostate biopsy.

Based on our data, we believe that our findings add 
an evidence of efficacy of single prophylactic dose of 
ciprofloxacin compared to multiple doses of ciproflox-
acin in prophylaxis for TRUS guided prostate biopsy. 
This might significantly help reduce the potential 
side effects in view of recent rising concerns about 
this issue.
Our study has some limitations which include its 
small sample size and retrospective nature. Further 
prospective randomised controlled studies are re-
quired to validate our data.

CONCLUSIONS

These findings provide evidence of the equivalent ef-
ficacy of a single prophylactic dose of ciprofloxacin 
compared to multiple doses of ciprofloxacin in pro-
phylaxis for TRUS guided prostate biopsy. This re-
duction in dose serves to limit the potential adverse 
side effects associated with fluoroquinolones. Our 
recommendation is to apply the current protocol  
of single dose of ciprofloxacin 750 mg 1 hour prior  
to the procedure.
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