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An update on antibiotic prophylaxis in
TRUS-guided prostate biopsy
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ince its inception in the 1980s,
transrectal ultrasound (TRUS)-
guided prostate biopsy has
remained the standard tool for
the histological diagnosis of prostate
cancer. There are several advantages
to this technique which have led to the
widespread use of TRUS in the diagnosis
of prostate cancer, such as availability of
cost-effective equipment, ease of training,
and the ability to undertake this under
local anaesthesia in an outpatient-based
setting.

The procedure involves the insertion
of an ultrasound probe into the rectum;
this is used to measure the dimensions of
the prostate, after which a suitable local
anaesthetic is given and the biopsy ‘gun’is
used to take the required biopsies of the
prostate.

Infection, haematuria, dysuria,
haematospermia and blood in the stools
are common complications seen in
patients following TRUS-guided prostate
biopsy. Infection and its consequences,
such as sepsis, is a significant concern and
this review is focused on the evidence for
strategies that may help reduce this risk.

The process of taking prostate biopsies
through the rectum is inevitably associated
with a high probability of introducing
anaerobic or aerobic organisms into the
blood stream and the prostate tissue. The
most commonly introduced organisms
include escherichia coli, streptococcus
faecalis and bacteroides species which are
the common organisms found within the
gastrointestinal tract. TRUS biopsy has

“Alternative approaches
to the TRUS biopsy
procedure are being
considered to overcome
the drawbacks of the
standard procedure.”

been found to be associated with a risk of

bacteriuria (44%) and bacteraemia (16%)

[1], though clinically significant infection is

low when prophylactic antibiotics are used

[2]. One study has reported the incidence

of post TRUS biopsy urinary tract infection

(UTI) to be between 2% and 6% with

approximately 30-50% of these patients

having accompanying bacteraemia [3,4].

Severe sepsis, which has been noted in

01-2.2% of cases following TRUS biopsy,

is frequently accompanied by bacteraemia

31

There is no general consensus on which
particular patients are at an increased risk
of infective complications. However, some
of the risk factors identified are:

« Patients with UTI - the risk of
septicaemia will be increased and
consideration should be given to
deferring the procedure until after
treatment of the infection.

«  Patients with a recent history of travel
to a country where there is a higher
rate of ciprofloxacin resistance.

«  Patients with a history of urinary
retention or with long-term catheter
use.

- Patients with a recent history of
prostatitis (with use of ciprofloxacin).

«  Patients with a previous hospital
admission.

«  Patients with diabetes mellitus, on
steroid medications, orimmuno-
compromised - these patients may
be atincreased risk of infection and
should be considered for a longer
course of antibiotics.

«  Nursing home residents.

«  Obese patients [5].

«  Risk of endocarditis (previous
rheumatic fever, heart valve
replacement or endocarditis [6].

Various antibiotic strategies

Combination vs. mono therapy

In an attempt to make prophylaxis

more effective, some centres have

looked at combining the standard
fluoroquinolones with different antibiotics,
such as ceftriaxone, gentamicin and
metronidazole [8] based on evidence

to suggest that the combined use of

any of these antibiotics is superior to

their single use [9]. Most combination
antibiotic therapies focus on delivering a
fluoroquinolone orally, augmented with
another intravenous antibiotic. Some
studies have suggested this strategy to be
no more effective than mono-antibiotic
therapy, but these have arguably evaluated
lower doses of the intravenous antibiotic.
An IV infusion of gentamicin 8omg, in
addition to oral fluoroquinolone, was
shown not to convey extra protection

than just using fluoroquinolone alone [10].
However, when the combined regimen
included IV gentamicin 250mg, benefits
above that of only oral fluoroquinolones
were seen [11]. Indeed, the same effect was
also demonstrated with cefuroxime 1.5g IV
[12], and with ceftriaxone 1g [13]. However,
the matter is complicated by the fact that
about 30% of fluoroquinolone-resistant

E coliare also resistant to gentamicin

[14]. Consequent ineffectual cover for

this group of organisms could, apart

from exposing the patient to a higher risk
of infection and sepsis, be a dangerous
slippery slope by potentially leading to
more resistant strains.

Single-dose vs. multiple dose and long-
term vs. short-term

The evidence for single-dose regimens
(administered on the day of the procedure,
30-60 minutes before the biopsy)
compared to multi-dose regimens (oral
antibiotics taken across a number of days
before and after the procedure) is far

more contested. There is evidence that
suggests that the use of multiple dose
regimens confers a greater protection
against infection rates, particularly the use
of norfloxacin one week prior to procedure
[15]. Norfloxacin used for three days post
procedure was also shown to significantly
reduce infection rates [16]. The beneficial
effect of multiple dose regimens is also
evidenced when combination therapies
are used for a longer time [17], although

a potential bias in this publication is that
the ciprofloxacin and metronidazole
combination was administered two hours
prior to the procedure, which is arguably
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not the optimum time for adequate
prophylaxis.

Overall, it does seem that the majority

of evidence does not support the use of
multiple dose regimens. This was most
convincingly shown when one team of
researchers followed infection rates at
both 5and 15 days post biopsy [18,19] and
found little statistical difference when
comparing it to single dose regimens.
Though this phenomenon is most studied
with the use of ciprofloxacin [20,21], it was
also demonstrated with other antibiotics,
and with both oral and intravenous use
[22].

When can alternative antibiotics be
considered?

The use of alternative antibiotics, such as
carbapenam, amikacin or fosfomycin, has
also been studied in TRUS-guided prostate
biopsies. These antibiotics have been shown
to significantly reduce the risk of sepsis

post biopsy. The resistance to these broad
spectrum antibiotics in the rectal flora

is very low and therefore they are good
alternatives to the fluoroquinolones used

in standard practice. However, in the long
term the widespread use of such non-
standard regimes may lead to increased
resistance to these antibiotics and therefore
diminish our options for the treatment of
sepsis post TRUS biopsy.

Targeted antibiotic therapy
The widespread use of broad-spectrum
antibiotics has led to the development of
multi-drug resistant E coli; therefore, the
shortest course of the appropriate antibiotic
to protect the patient from serious clinical
consequences is desirable. The percentage
of fluoroquinolone-resistant E coli
recovered from urinary tract infections has
increased 4.4 fold from 2004 to 2006 [4,23].
In addition, fluoroquinolone-resistant
E coliin rectal flora is a risk factor for
infectious complications after TRUS-guided
biopsy [16,24]. One of the mechanisms of
fluoroquinolone resistance is the activity of
extended spectrum beta lactamases (ESBL)
that enzymatically mediate resistance
to extended-spectrum third-generation
cephalosporins and monobactams, while
not affecting carbapenems [25].

It has been shown through several
case-control studies that the previous
use of third-generation cephalosporins
and fluoroquinolones remains an
independent risk factor for infections
caused by ESBL-producing organisms,
compared to treatment-naive patients [26].
Antibiotic consumption within 30 days
has been shown to be associated with an
increased risk of post TRUS biopsy infection

“More recently resistant forms of bacteria have become
more prevalent, which calls for different strategies
to be looked at when deciding on appropriate

prophylaxis.”

secondary to ESBL producing organisms
[27]. Another study demonstrated that
previous use of fluoroquinolones also
increased the risk of ESBL-producing E coli
and K pneumonia infections [28].

A case-control retrospective cohort
study conducted by Akduman et al. [29]
compared those patients who had received
prolonged courses of antibiotics to those
who had not. A three-week course of
levofloxacin was used to treat a sudden
increase in prostate specific antigen (PSA)
in asymptomatic patients, based on the
assumption that this was a consequence
of prostatitis and that the use of antibiotics
may reverse the PSA reading and thereby
reduce the need for a biopsy. The authors
reported a staggering 3% overall rate of
sepsis in this study. Among those patients
who became septic, 65% had received three
weeks of levofloxacin treatment, compared
with 35% who did not receive levofloxacin.
They reported that 100% of the isolates
were resistant to fluoroquinolones and,
even more worryingly, about half of them
were also ESBL producers. ESBL bacteria
are more difficult to treat because they
are resistant to many drugs, including
cephalosporin.

Ciprofloxacin-resistance has been
reported in a wide range, from 6.5% to
75.5%. As discussed earlier, ciprofloxacin-
resistant E coli has been implicated in
increased risk of post-biopsy infectious
complications, and consequently a better
understanding of the mechanism of
this is required. The cellular events for
development of resistance are thought to
be:

. Mutation in the target enzyme DNA
gyrase.

. Changes in cell wall porin size
(decreased penetration).

. Active efflux.

Some of the risk factors for colonisation

with quinolone-resistant strain are:

. Increasing age.

. Travel to developing countries where
resistance is prevalent.

. Prior quinolone use, presumably via
alteration of gut flora.

Horcajada et al. proposed three broad
mechanisms for the emergence of resistant

E coli: unmasking of present resistant
bacteria in low numbers, acquisition of
new resistant bacteria, and selection of
intermediate strains to become resistant
[30].

One of the proposed preventative
measures to reduce post-biopsy infection
due to fluoroquinolone-resistant E coliis to
tailor antibiotic prophylaxis by performing
pre-biopsy rectal culture in high-risk
patients. This would provide a method of
choosing targeted antibiotics by identifying
resistant strains [31,32]. Although attractive,
there are however difficulties with this
approach. When a targeted prophylaxis
is used for TRUS biopsy, the rectal culture
needs to be performed before TRUS biopsy
to allow time for microbiological cultures
and antimicrobial sensitivity results. The
time interval between the rectal culture and
biopsy has not been clearly established, and
thereis concern that the flora might change
over time and with age, although this may
not be as relevant in the short term [33,34].
There are also no statistical measures of
performance for screening rectal cultures
for the purpose of targeted prophylaxis.

Nevertheless, the potential benefit of
knowing the fluoroquinolone-resistance
status of a patient is three-fold:

«  Topotentially prevent post biopsy
infection.

«  Toreduce the use of fluoroquinolones
when they may be ineffective.

«  Toavoid the development of further
antibiotic resistance.

A systematic review has shown that

targeted antibiotic therapy prior to TRUS-

guided prostate biopsy reduces the risk of

urosepsis in areas with a high prevalence

of fluoroquinolone resistance, facilitated

by pre-biopsy swabs [31]. The availability of

PCR would enable results to be obtained

rapidly.

Other preventive measures
Alternative approaches to the TRUS
biopsy procedure are being considered to
overcome the drawbacks of the standard
procedure. Infectious complications could
be reduced by avoiding the rectal route
altogether and employing a trans-perineal
route, which is increasingly being used for
targeted and saturation biopsies. However,
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this approach is disadvantaged by the
requirement for general anaesthesia and

the relatively fewer number of urologists

who are able to perform this procedure,
which precludes its use indiscriminately for
all men with an elevated serum PSA. The

use of narrower criteria for selection of men
considered at high-risk of developing prostate
cancer and the use of pre-biopsy MRl criteria
are other options.

Furthermore, the use of iodine / povidone
soaked swabs has a distinct beneficial
effect. Studies have shown that the use of
iodine swabs, when in combination with
prophylactic antibiotics, dramatically
decreases both the amount of bacteria
cultured and the infection rates post biopsy
35].

Enemas to cleanse the rectum are also
used in certain centres prior to TRUS-
guided biopsies. The rationale behind using
this method is to decrease the number
of microbes present within the rectum
pre-biopsy. However, no significant positive
outcomes have been demonstrated so far
from this intervention.

Conclusion
Thereis no doubt that antibiotics reduce
the risk of infective complications following
prostate biopsy. The length of antibiotic
therapy will depend on the patient’s risk
factors and the local policies or pathways. In
healthy individuals or those with minimal risk
factorsitis appropriate to prescribe a single
dose or a one-day regimen. Antibiotics other
than quinolones should be considered for
prophylaxis during TRUS biopsy based on a
knowledge of local quinolone resistance and
individual risk factors. Consideration should
also be given for rectal swabs prior to biopsy
to be able to offer targeted prophylaxis.
What is clear though is that we need to
find ways of augmenting the current use
of fluoroquinolones, whether it is by using
combination therapy, targeted antibiotics, or
the use of iodine-soaked swabs.

References

1. Lindert KA, Kabalin JN, Terris MK. Bacteremia and
bacteriuria after transrectal ultrasound guided
prostate biopsy.J Urol 200;164:76-80.

2. Sieber PR,Rommel FM, Theodoran CG, et al.
Contemporary prostate biopsy complication rates
in community-based urology practice. Urology
2007;70:498-500.

3. Otrock ZK, Oghlakian GO, Salamoun MM, et al.
Incidence of urinary tract infection following
transrectal ultrasound guided prostate biopsy at a
tertiary-care medical center in Lebanon. Infect Control
Hosp Epidemiol 2004;25:873-7.

4. Zaytoun OM, Vargo EH, Rajan R, et al. Emergence of
fluoroquinolone-resistant escherichia coli as cause
of post prostate biopsy infection: implications for
prophylaxis and treatment. Urology 2011;77:1035-41.

5. Dromigny JA, Nabeth P, Juergens-Behr A, Perrier-
Gros-Claude JD. Risk factors for antibiotic-resistant
escherichia coli isolated from community-acquired
urinary tract infections in Dakar, Senegal. J Antimicrob
Chemother 2005;56:236-9.

20.

21.

22.

23.

24,

25.

26.

Aron M, Rajeev TP, Gupta NP. Antibiotic prophylaxis
for transrectal needle biopsy of the prostate: a
randomized controlled study. BJU Int 2000;85:682-5.
Hori S, et al. Changing antibiotic prophylaxis for
transrectal ultrasound-guided prostate biopsies:

are we putting our patients at risk? BJU Int
2010;106:1298-302.

Bootsma AMJ, Laguna Pes MP, Geerlings SE, Goossens
A. Antibiotic prophylaxis in urologic procedures: a
systematic review. Eur Urol 2008;54:1270-86.

Raman JD, Rjepaj C, Otteni C. A single 80mg
intravenous gentamicin dose prior to prostate
needle biopsy does not reduce procedural infectious
complications. Cent Eur J Urol 2015,68:229-31.
Raman JD, Lehman KK, Dewan K, Kirimanjeswara

G. Povidone iodine rectal preparation at time of
prostate needle biopsy is a simple and reproducible
means to reduce risk of procedural infection. J Vis Exp
2015;21(103).

Lorber G, Benenson S, Rosenberg S, et al. A single
dose of 240mg gentamicin during transrectal
prostate biopsy significantly reduces septic
complications. Urology 2013;82:998-1002.

Rumaihi KA, Majzoub AA, Younes N, Shokeir A. Does
intravenous cefuroxime improve the efficacy of
ciprofloxacin for preventing infectious complications
after transrectal prostate biopsy? A prospective
comparative study. Arab J Urol 2012;10:388-93.

Pace G, Carmignani L, Marenghi C, et al.
Cephalosporins periprostatic injection: are really
effective on infections following prostate biopsy? Int
Urol Nephrol 2012;44:1065-70.

Liss MA, Chang A, Santos R, et al. Prevalence and
significance of fluoroquinolone resistant Escherichia
coliin patients undergoing transrectal ultrasound
guided prostate needle biopsy. J Urol 2011;185:1283-
8.

Aus G, Hermansson CG, Hugosson J, Pedersen KV.
Transrectal ultrasound examination of the prostate:
complications and acceptance by patients. BrJ Urol
1993;71:457-9.

Norberg M. Transrectal ultrasound and core biopsies
for the diagnosis of prostate cancer. A study of
pre-treatment investigation strategy for patients
with suspected prostate cancer. Acta Radiol Suppl
1994;393:1-21.

Heidari Bateni Z, Shahrokh H, Salimi H, et al.
Single-dose versus multiple-dose ciprofloxacin plus
metronidazole prophylaxis in transrectal ultrasound-
guided biopsy of the prostate: a randomized
controlled trial. Acta Med Iran 2014;52:664-70.
Briffaux R, Coloby P, Bruyere F, et al. One preoperative
dose randomized against 3-day antibiotic prophylaxis
for transrectal ultrasonography-guided prostate
biopsy. BJU Int 2009;103:1069-73.

Briffaux R, Merlet B, Normand G, et al. [Short or long
schemes of antibiotic prophylaxis for prostate biopsy.
A multicentre prospective randomised study]. Progrés
en Urol 2009;19:39-46.

BulutV, Sahin AF, Balaban Y, et al. The efficacy of
duration of prophylactic antibiotics in transrectal
ultrasound guided prostate biopsy. Int Braz J Urol
2015;41:906-10.

Sabbagh R, McCormack M, Péloquin F, et al. A
prospective randomized trial of 1-day versus 3-day
antibiotic prophylaxis for transrectal ultrasound
guided prostate biopsy. CanJ Urol 2004;11:2216-19.
Cam K, Kayikci A, Akman Y, Erol A. Prospective
assessment of the efficacy of single dose versus
traditional 3-day antimicrobial prophylaxis in 12-core
transrectal prostate biopsy. IntJ Urol 2008;15:997-
1001.

Zaytoun OM, Anil T, Moussa AS, et al. Morbidity of
prostate biopsy after simplified versus complex
preparation protocols: assessment of risk factors.
Urology 2011;77:910-14.

Minamida S, Satoh T, Tabata K, et al. Prevalence of
fluoroquinolone-resistant Escherichia coli before and
incidence of acute bacterial prostatitis after prostate
biopsy. Urology 2011;78:1235-9.

Ozden E, Bostanci Y, Yakupoglu KY, et al. Incidence of
acute prostatitis caused by extended-spectrum beta-
lactamase-producing Escherichia coli after transrectal
prostate biopsy. Urology 2009;74:119-23.

TugcuV, Polat H, Ozbay B, et al. Percutaneous versus
transurethral cystolithotripsy. J Endourol 2009;23:237-
41.

27.

28.

29.

30.

31

32.

33.

34,

35.

Kanafani ZA, Kmeid J, Nawar T, et al. Retrospective case
series of infections caused by carbapenem-resistant
enterobacteriaceae at a tertiary care centre in Lebanon.
Int J Antimicrob Agents 2016,47:415-16.

Lautenbach E, Patel JB, Bilker WB, et al. Extended-
spectrum beta-lactamase-producing escherichia coli
and klebsiella pneumoniae: risk factors for infection
and impact of resistance on outcomes. Clin Infect Dis
2001;32:1162-71.

Akduman B, Akduman D, Tokg6z H, et al. Long-term
fluoroquinolone use before the prostate biopsy

may increase the risk of sepsis caused by resistant
microorganisms. Urology 2011;78:250-5.

Horcajada JP, Busto M, Grau S, et al. High prevalence

of extended-spectrum beta-lactamase-producing
enterobacteriaceae in bacteremia after transrectal
ultrasound-guided prostate biopsy: a need for
changing preventive protocol. Urology 2009;74:1195-
9.

Duplessis CA, Bavaro M, Simons MP, et al. Rectal
cultures before transrectal ultrasound-guided prostate
biopsy reduce post-prostatic biopsy infection rates.
Urology 2012;79:556-61.

Taylor AK, Zembower TR, Nadler RB, et al. Targeted
antimicrobial prophylaxis using rectal swab cultures
in men undergoing transrectal ultrasound guided
prostate biopsy is associated with reduced incidence
of postoperative infectious complications and cost of
care.J Urol 2012;187:1275-9.

Claesson MJ, Cusack S, O’Sullivan O, et al. Composition,
variability, and temporal stability of the intestinal
microbiota of the elderly. Proc Natl Acad Sci USA
2011;108:4586-91.

Maslow JN, Lee B, Lautenbach E. Fluoroquinolone-
resistant Escherichia coli carriage in long-term care
facility. Emerg Infect Dis 2005;11:889-94.

Park DS, Oh JJ, Lee JH, et al. Simple use of the
suppository type povidone-iodine can prevent
infectious complications in transrectal ultrasound-
guided prostate biopsy. Adv Urol 2009; Epub.

Dafader MS Hossain,

Urology Registrar, Depart-
ment of Urology &
Nephrology, Darent Valley
Hospital, Dartford.

Tamani Jayaward-
hana,

Foundation Doctor,
Department of Urology &
Nephrology, Darent Valley
Hospital, Dartford.

Sanjeev Madaan,

Consultant Urologist,
Department of Urology &
Nephrology, Darent Valley
Hospital, Dartford.
Visiting Professor
Canterbury Christchurch
University

E: Sanjeev.madaan@
nhs.net

Declaration of competing
interests:
None declared.

urology news | NOVEMBER/DECEMBER 2016| VOL 21 NO 1 | www.urologynews.uk.com



