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Abstract: Purpose: Ciprofloxacin, one of quinolinones, is prophylactic used in transrectal prostate biopsy widely, but
there are still few valid evidences about the effects of the antibiotic. The meta-analysis was aimed to assess the
efficacy of ciprofloxacin compared with placebo and other agents used as prophylaxis in transrectal prostate biopsy.
The comparison of single dose and multiple dose regimes was conducted in the meta-analysis. Methods: PubMed,
EMBASE, Cochrane Library and VIP were searched for relevant studies. A meta-analysis of randomized controlled
trials (RCTs) meeting the criteria was performed using Review Manager. Results: Nineteen trials involving 4,083
participants were included in this meta-analysis. Ciprofloxacin was more effective than placebo (RR 0.39; 95%
Cl 0.27, 0.57; p < 0.00001) and other antibiotics (RR 0.52; 95% Cl 0.36, 0.76; p = 0.0006) for the prevention of
infectious complications. For different regimes of ciprofloxacin, single dose of ciprofloxacin was less effective than
multiple dose regime (RR 1.78; 95% Cl 1.13, 2.80; p = 0.01). Conclusions: The prophylactic use of ciprofloxacin in
transrectal prostate biopsy has statistically significant advantages over placebo and other antibiotics. Meanwhile,
multiple dose regimes show more effective in the prevention of infectious complications of prostate biopsy than

single dose of ciprofloxacin.
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Introduction

The use of prostate biopsy has increased dra-
matically with the use of prostate specific anti-
gen screening for prostate cancer. Transrectal
prostate biopsy, one of the most commonly per-
formed urologic procedures, is generally con-
sidered as a safe procedure, but infectious
complications secondary to biopsy are some of
the most common adverse events encountered
in practice [1]. Currently, many urologists use
prophylactic antibiotic therapy to minimize the
infectious complications after the biopsy, but
such therapy does not completely eliminate
infection. Meanwhile, prophylactic strategies
differ between institutions and urologists, with
variations seen in classes of antimicrobial ag-
ents used, duration of use and bowel prepara-
tion regimens employed [2]. The reported infec-
tion rate varies considerably in studies using
different antibiotic regimens [3, 4]. Infectious
complications lead to long hospital stays, pro-
long the time of starting adjuvant therapy and

increase health expenditure [5]. Effective pre-
vention of infection has become an imperative
step for medical staff.

Numerous studies have shown that the prophy-
lactic administration of quinolinones reduces
the incidence of infectious complications after
transrectal prostate biopsy [6, 7]. Ciprofloxacin
is one of second-generation, broad-spectrum
quinolinones with bactericidal activity against
Gram-positive and Gram-negative organisms,
including those resistant to penicillins, cephalo-
sporins, and aminoglycosides [8] and it has
been widely used to prevent infection in the
biopsy. It has also been used to treat infections
including bone and joint infections, intra-ab-
dominal infections, certain types of infectious
diarrhea, respiratory tract infections, skin infec-
tions, typhoid fever, and urinary tract infection-
samong others [9].

The effects of ciprofloxacin in transrectal pros-
tate biopsy have been widely evaluated. How-
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ever, there is controversy over its efficacy on
the prevention of infections in the biopsy com-
pared with other antibiotics and the most opti-
mal regime of ciprofloxacin prophylactic admin-
istered in the procedure remains unclear. For
example, one study in 2003 [10] showed that
ciprofloxacin was more effective than piperacil-
lin/tazobactam in the prevention of infectious
complications in patients undergoing prostate
biopsy, while another research showed that
there were no significant differences on the
incidence of infectious complications between
ciprofloxacin and other antibiotics [3]. In addi-
tion, several studies [11, 12] showed the con-
tradictory conclusions of the comparison bet-
ween different regimes of ciprofloxacin. Aiming
to provide solid conclusions for ciprofloxacin
used as prophylaxis in transrectal prostate
biopsy, we undertook this meta-analysis to
evaluate the efficacy of ciprofloxacin compared
with placebo and other antibiotics in patients
undergoing prostate biopsy, and different
regimes of ciprofloxacin administered was com-
pared as well.

Materials and methods
Search strategy

The following databases were reviewed by two
reviewers: PubMed, EMBASE, Cochrane Library,
VIP. Additional relevant cited references were
identified from the retrieved papers and review
articles. The range of the search was from Ja-
nuary, 1981 to December, 2015. No language
restrictions were used. Search terms included
‘transrectal prostate biopsy’, ‘ciprofloxacin’, ‘qu-
inolinone’, ‘antibiotics’ and ‘randomized con-
trolled trial (RCT).

Study selection

The study selection was pre-established. In-
clusion criteria: (1) RCTs; (2) Patients undergo-
ing transrectal prostate biopsy; (3) The admin-
istration of ciprofloxacin for experimental group
and placebo or other antibiotics for control
group, or different regimes of ciprofloxacin ad-
ministrated for two groups; (4) The presence
and absence of infectious complications repo-
rted as outcomes. Exclusion criteria: (1) Abstr-
acts only; (2) Patients allergic to antibiotics or
other contradictions of antibiotics; (3) Duplica-
tions; (4) Missing data; (5) Incorrect statistical
analysis performed in the report; (6) Treatment
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of infection rather than prophylaxis. Studies
using additional agents, such as metronida-
zole, were also included.

Data retrieval

Data extracted from the papers included: title,
name of the first author, publication year, the
design of the trial, the details of antibiotic
administration, the duration of follow-up, num-
ber of patients in each arm, number of study
centers, definition of end points, and the num-
ber of end point infection.

Qualitative assessment

The quality of all the included studies was
appraised using the guidelines recommended
by the Cochrane Collaboration [13]. The risk of
bias was evaluated in six categories: random-
ization and sequence generation, blinding me-
thod, allocation concealment, incomplete out-
come data, selective outcome reporting, and
other sources of bias. Every category was ass-
essed according to three rulings: low risk, un-
clear risk, and high risk. The items of random-
ization and sequence generation, blinding me-
thod, and allocation concealment were consid-
ered as key domains and the evaluation was as
follows: low risk of bias (low risk of bias for all
key domains); unclear risk of bias (unclear risk
of bias for one or more key domains); and high
risk of bias (high risk of bias for one or more key
domains). Data were independently reviewed
by two people. Final inclusion of articles was
determined by consensus.

Statistical analysis

The effect of ciprofloxacin on infectious compli-
cations, compared with placebo and other anti-
biotics, and the comparison between different
regimes of ciprofloxacin were estimated by cal-
culating pooled Risk Ratio (RR) and its 95%
confidence intervals (Cl) of the incidence of
infectious complications as dichotomous data.
The significance of RR overall effect was deter-
mined by Z test (P < 0.05 was considered sta-
tistically significant). A fixed effects model was
used when 12 < 50%, otherwise, a random
effects model was adopted. A sensitivity analy-
sis was performed to assess whether inclusion
of the high-risk studies could significantly bias
the result. It was conducted according to high
and not high risk of bias (including low and
unclear risk of bias). Funnel plot was conducted
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Papers identified from strategy
(n=132)

infection rather than pro-
phylaxis. Two papers [28,

A

Potentially appropriate papers
reviewed (n=36)

\ 4

29] were excluded because
there were only abstracts,
and six papers [4, 30-34]

96 papers excluded after initial
screening

were excluded because of

Full paper retrieved (n=33)

v

Papers included in final analysis
(n=14)

A4

no infectious complications
reported as outcomes. Fi-
nally, the 14 papers, includ-
ing 19 RCTs, met the selec-
tion criteria.

3 papers couldn't be retrieved
despite of efforts by electric
retrieval, interlibrary loan and
contacting the authors

19 studies excluded after review:
-Not RCT (n=1)

- Duplications (n=3)

- Not participants undergoing
transrectal prostate biopsy (n=2)
- Improper control arm (n=2)

- Treatment of infection rather than
prophylaxis (n=3)

- Abstracts only (n=2)

-Not infective complications
reported as outcomes (n=6)

Study characteristics

Of all the included papers,
two were published in Ch-
inese [35, 36]. And one
was in Spanish [37]. The
remaining 11 papers were
published in English. In
these included 19 RCTs,
4,083 patients were invol-
ved. Characteristics of the

Figure 1. The diagram showing studies eligible for inclusion in the meta-anal-

ysis.

to check for publication bias. Statistical analy-
sis was performed with Review Manager (Rev-
Man®) (Version 5.0.; The Cochrane Collabora-
tion, Oxford, UK).

Results
Study selection

As shown in the flow diagram (Figure 1), the
search of PubMed, EMBASE, Cochrane Library,
VIP and reference lists yielded 132 articles.
Totally 96 papers were discarded after initial
screening. Three full texts [14-16] of the remain-
ing 36 papers couldn’t be retrieved despite of
efforts by electric retrieval, interlibrary loan and
contacting the authors. The remaining 33 pa-
pers were carefully read and 19 articles were
excluded because they did meet the criteria.
Specifically, one paper [17] was excluded bec-
ause it was not RCT and three [18-20] were
excluded because they were duplications. Two
papers [21, 22] were excluded because the
participants were not undergoing transrectal
prostate biopsy. Two papers [23, 24] were
excluded because of improper control arm.
Three papers [25-27] were excluded because
that ciprofloxacin was used for treatment of
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included trials are shown in
Table 1.

Risk of bias within studies

Of the 19 RCTs included, no trial had high risk
of bias in blinding method, while one trial [38]
had high risk of bias in randomization and one
[38] had high risk of bias in allocation conceal-
ment. Totally one trial [38] was evaluated as
high risk and 18 were unclear risk. An overview
of the risk of bias is summarized in Table 1.

Results of meta-analysis

Ciprofloxacin verse placebo: Four trials [6, 7,
35, 36], involving 959 participants, compared
ciprofloxacin with placebo in preventing infec-
tious complications. Obviously, ciprofloxacin in
transrectal prostate biopsy has statistically sig-
nificant advantages over placebo (RR 0.39;
95% Cl 0.27, 0.57; p < 0.00001) with I> = 15%
(Figure 2).

Ciprofloxacin verse other antibiotics: Six trials
[3, 10, 38-40] involving 1408 participants,
compared ciprofloxacin with other antibiotics.
Ciprofloxacin was more effective than other
antibiotics (RR 0.52; 95% CI 0.36, 0.76; p =
0.0006) for the prevention of infectious compli-
cations with 1?2 = 21% (Figure 3). One trial with
high risk of bias was included in these six trials
and the result was unchanged when sensitivity
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Table 1. Summary of trials included in the meta-analysis

The

Number of

Number of

) ) ) Interventions in the experimental ) A Interventions in the control Risk of bias
Author Year Center duration of patients in the ex- P patients in the Outcomes Rank
. group group
follow-up  perimental group control group A CFO
Agbugui 2014 14 months 42 Ciprofloxacin (500 mg, 12 hourly) and 45 Ciprofloxacin (500 mg, 12 Fever, bacteriuria UL Uu
metronidazole (400 mg, 8 hourly) for 1 day hourly) and metronidazole (400
mg, 8 hourly) for 5 days
Aron a 2000 27 months 79 A single dose of ciprofloxacin (500 mg) 75 Placebo, twice a day for 3 days  Fever, urinary tract UulLuUu
and tinidazole (600 mg) infection, prostatitis
Aron b 2000 27 months 79 A single dose of ciprofloxacin (500 mg) 7 Ciprofloxacin (500 mg) and Fever, urinary tract UulLuUu
and tinidazole (600 mg) tinidazole (600 mg), twice a day infection, prostatitis
for 3 days
Bosquet 2006 4 months 86 Tobramicin (100 mg), one dose 30 71 Tobramicin (100 mg), one dose  Fever Uuuuu
minutes before biopsy and another one 30 minutes before biopsy and
8 hours afterwards and ciprofloxacin 500 another one 8 hours afterwards
mg, one dose 30 minutes before biopsy
and afterwards they continue with the
ciprofloxacin every 12 hours during 3 days
Briffaux 2009 12 months 139 A single dose of ciprofloxacin (1000 mg) 149 Ciprofloxacin (1000 mg), for Asymptomatic bac- UulLuUu
3 days teriuria, prostatitis
Cama 2008 6 years 130 A single dose of ciprofloxacin (500 mg) 131 Ciprofloxacin (500 mg), twice a  Fever, urinary tract UL uUu
day for 3 days infection
Cam b 2008 6 years 130 A single dose of ciprofloxacin (500 mg) 139 Ceftriaxone (1000 mg) Fever, urinary tract UulLuUu
infection
Chan 2012 20 months 188 An amoxicillin-clavulanate (1000 mg) + 179 An amoxicillin-clavulanate alone Fever, chills, rigor UulLuUu
ciprofloxacin group (250 mg), one dose (1000 mg), one dose before and
before and two doses after biopsy two doses after biopsy
Cormio 2002 / 66 Ciprofloxacin (500 mg), twice a day for 72 Piperacillin/tazobactam (2250  Fever, asymptonat- Uuuuu
7 days mg), twice a day for 2 days icbacteriuria, unary
tract infection
Heidari 2014 6 months 80 Ciprofloxacin (500 mg) and metronidazole 80 Ciprofloxacin (500 mg) and Bacteriuria, urinary Uuuuu
(500 mg) at 2 hours before the biopsy metronidazole (500 mg), from 3 tract infection, fever
days before the biopsy
Kapoor 1998 14 months 227 Ciprofloxacin (500 mg) 230 Placebo Bacteriuria, urinary UuLuu
tract infection
Lista 2014 15 months 312 Ciprofloxacin (500 mg), every 12 hours 359 Fosfomycin-trometamol (3000 Fever, bacteriuria HLUU
during 5 days mg), 24 h before and 24 h after
biopsy
Roach 1991 / 28 Ciprofloxacin (500 mg), 12 hours before 27 Gentamicin (1.5 mg/kg) Bacteremia, bac- Uuuuu
the schedule biopsy and a dose 12 hours teriuria
after the first dose
Yang a 2001 30 months 64 A single dose of ciprofloxacin (500 mg) 62 A placebo, twice a day for 3 days Fever, urinary tract UulLuUu
and metronidazole (400 mg) infection
Yang b 2001 30 months 64 A single dose of ciprofloxacin (500 mg) 66 Ciprofloxacin (500 mg) and Fever, urinary tract UulLuUu
and metronidazole (400 mg) metronidazole (400 mg), twice a infection
day for 3 days
10347 Int J Clin Exp Med 2016;9(6):10344-10353



Tobias- 2003
Machado a

Tobias- 2003
Machado b

Tobias- 2003
Machado ¢

Li Jiuzhi 2013

12 months

12 months

12 months

45 months

64

64

64

117

Efficacy of ciprofloxacin in transrectal prostate biopsy

A single dose of ciprofloxacin (500 mg)

A single dose of ciprofloxacin (500 mg)

A single dose of ciprofloxacin (500 mg)

Ciprofloxacin (500 mg), one dose 60
minutes before the biopsy and twice a day
for 3 days after the biopsy

46

71

76

105

Ciprofloxacin (500 mg), for 3
days

Chloramphenicol (500 mg), for
3 days

Norfloxacin (400 mg), for 3 days

Placebo

Fever, acute urinary
retention

Fever, prostatitis,
urinary tract infec-
tion, orchiepididy-
mitis

Fever, prostatitis,
urinary tract infec-
tion

Fever, bacteremia,
prostatitis, prostatic
abscess, sepsis and
shock

R: randomization sequence generation; B: blinded method; A: allocation concealment; C: complete outcome data addressed; F: free of selective reporting; O: free of other bias; L: low risk; H: high risk; U: unclear risk.
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ciprofloxacin placebo Risk Ratio Risk Ratio
Study or Subgroup  Events  Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Aron 2000a 14 79 23 75 28.2% 0.58[0.32,1.04) —
Kapoor 1998 12 227 31 230 36.8% 0.39[0.21, 0.74) ——
Li Jiuzhi 2013 5 17 21 105 265% 0.21 [0.08, 0.55) —
Yang 2001a 2 64 7 62 85% 0.28[0.08, 1.28] B
Total (95% CI) 487 472 100.0%  0.39[0.27,0.57] L 2
Total events 33 82 )

Heterogeneity: Chi*= 3.53, df=3 (P=0.32), F=15%

Test for overall effect. Z= 4.91 (P < 0.00001) 100

I 4 U
0.01 0.1 1 10
Favours experimental Favours control

Figure 2. Comparison of the effect of ciprofloxacin and placebo on prevention of infectious complications. 95% Cl,
95% confidence interval, RR risk ratio.

ciproﬂoxacin other antibioticss Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M_-H, Fixed, 95% Cl
Cam 2008b 2 130 2 139 26%  1.07(0.15,7.48)
Cormio 2002 4 66 2 72 26% 2.18(0.41,11.52) —
Lista 2014 20 312 40 359 50.3%  0.58(0.34,0.96) —
Roach 1991 7 28 13 27 17.9%  0.52(0.24,1.10) —=—
Tobias-Machado 2003b 2 64 13 71 16.7%  0417[0.04,0.73
Tobias-Machado 2003¢ 2 64 8 76 9.9%  0.30(0.07,1.35) —_—
Total (95% Cl) 664 744 100.0%  0.52[0.36, 0.76] L 4
Total events 37 78
Heterogeneity. Chi*= 6.30, df= 5 (P=0.28); F= 21% :u o1 u= , 1=0 100:

Test for overall effect: Z= 3.42 (P = 0.0006)

Favours experimental Favours control

Figure 3. Comparison of the effect of ciprofloxacin and other antibiotics on prevention of infectious complications.

95% Cl, 95% confidence interval, RR risk ratio.

single dose  multiple dose Risk Ratio Risk Ratio

Study or Subgroup Events Total Events  Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Aron 2000b 13 79 11 77 420%  1.15[055 2.41] _i
Briffaux 2009a 7139 7 149 255% 1.07 [0.39, 2.98]
Cam 2008a 2 130 0 13 1.9% 5.04 [0.24,103.94] +
Heidari 2014 21 80 5 80 18.8% 4.20[1.67,10.59] I
Tobias-Machado 2003a 2 64 1 46 4.4% 1.44[0.13,15.38] -
Yang 2001b 2 64 2 66 7.4% 1.03[0.15,7.10] -1
Total (95% CI) 556 549 100.0% 1.78 [1.13, 2.80] ’
Total events 47 26

i SRR = - - R I 1 t !
Heterogeneity: Chi*= 6.39, df=5{(P=0.27); F= 22% 0.01 01 1 10 100

Test for overall effect. Z= 2.51 (P = 0.01)

Favours experimental Favours control

Figure 4. Comparison of the effect of single dose and multiple-dose regimes of ciprofloxacin on prevention of infec-

tious complications. 95% Cl, 95% confidence interval, RR risk

analysis was performed (RR 0.47; 95% Cl 0.28,
0.80; p = 0.006).

Single dose versemultiple dose: Six trials [6,
10-12, 36, 39] involving 1105 participants,
compared single dose of ciprofloxacin with mul-
tiple dose regime. It shows that single dose of
ciprofloxacin was less effective than multiple
dose regimes statistically with 12 = 22% (RR
1.78; 95% Cl 1.13, 2.80; p = 0.01) (Figure 4).
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ratio.

Risk of bias across studies

As was mentioned above, funnel plots were
drawn. The funnel plots (Figure 5) did not show
significant visual asymmetry.

Discussion

Complications, including hemorrhage and
infection, occur frequently in patients undergo-
ing transrectal prostate biopsy, reaching 79.3%

Int J Clin Exp Med 2016;9(6):10344-10353
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- SE(log[RR])

[=]
I

RCTs, we found that cipr-
ofloxacin had advantages
over placebo and other pro-
phylactic antibiotics. Cipro-
floxacin’s bacteria antibac-
terial activity is 2-4 times of
norfloxacin and enoxacin
and it has an antibacterial
effect on Enterobacteriac-
eae, Pseudomonas aerugi-
nosa, Haemophilus influen-
zae, Neisseria gonorrhoe-
ae, Streptococcus, Legion-
ella, Staphylococcus aure-
RR, us [8], some of which were

Figure 5. Funnel plot of trials included.

[41]. Bacteriuria, the incidence of which is
20%-65%, is the most frequent infectious com-
plication following biopsy. In addition, fever,
chill, prostatitis and unary tract infection, as
infectious complications, have bad effects on
patients’ rehabilitation as well [42]. Uncontro-
lled infectious complications may result in sep-
ticemia, a serious complication which may lead
to death [41, 42].

The administration of prophylactic antibiotics is
able to reduce the incidence of infectious com-
plications. Quinolinones, especially ciprofloxa-
cin, are widely prophylactic administered in
operations and were recommended by Clinical
practice guidelines for antimicrobial prophy-
laxis in surgery [43] in preventing infection
after transrectal prostate biopsy. Some studies
showed that quinolinones administered pro-
phylactically could reduce postoperative infec-
tious complications after transrectal prostate
biopsy to 1%-4% and even below [44-486].
Quinolinones’ efficacy in prostate biopsy was
also confirmed in several meta-analyses [47,
48]. However, towards each antibiotic belong-
ing to quinolinones, such as ciprofloxacin, there
is still little valid evidence of its efficacy and its
proper regimes. The solid conclusion on cipro-
floxacin prophylactic used in prostate biopsy is
urgently needed.

This meta-analysis focused on the efficacy of
ciprofloxacin in preventing infections for pa-
tients undergoing transrectal prostate biopsy.
Overall, through pooling data from eligible
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100 reported in infection after
prostate biopsy [49]. So
pharmacodynamics of cip-
rofloxacin determines its

efficacy in prophylactic administered in tran-
srectal prostate biopsy. In addition, ciprofloxa-
cin is widely distributed in the body after
absorption, and effective drug levels can be
reached in prostate, lung and urogenital tract
tissues. This property also contributes to cipro-
floxacin’s efficacy in prostate biopsy.

The results of the meta-analysis also showed
that single dose of ciprofloxacin was less effec-
tive than multiple doses in preventing infec-
tious complications. The conclusion may result
from the half-time of ciprofloxacin. The half-
time of ciprofloxacin (3.3-4.9 h) is short, com-
pared with levofloxacin (5.1-7.1 h) and pefloxa-
cin (10-12 h). One study also showed that
infectious complications such as chill and fever
often occur 5-16 hours after the biopsy and
duration of fever and prostatitis reaches 4.8
+2.6 days, 4.0+1.0 days respectively [49]. So a
single dose of ciprofloxacin prophylactic admin-
istered in transrectal prostate biopsy may not
prevent infectious complications as effectively
as multiple-dose regimes.

However, a study showed that quinolinones
administered recently may act as one of risk
factors of acute infection after prostate biopsy
[50]. And another study showed that 90 per-
centages of patients with infectious complica-
tions from transrectal prostate biopsy were
resistant to quinolinones. This may result from
the abuse of antibiotics, which lead to the high
prevalence of antibiotic-resistant strains of
Enterobacteriaceae [51]. So in order to reduce

Int J Clin Exp Med 2016;9(6):10344-10353
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the side effect of quinolinones in prostate biop-
sy, itis imperative for us to research on the effi-
cacy of each kind of quinolinones, such as cip-
rofloxacin, and optimize the regimes of quino-
linones administered.

In addition, some studies also demonstrated
the clinical value of targeted antimicrobial
method in prevention of postoperative infec-
tions in patients undergoing transrectal pros-
tate biopsy [35, 52]. Due to the abuse of antibi-
otics, drug-resistant pathogenic bacteria beco-
me increasing frequent and formidable [52].
Targeted antimicrobial prophylaxis, guiding the
administration of antibiotics according to anal
swab culture, was associated with a notable
decrease in the incidence of infectious compli-
cations after transrectal prostate biopsy and
should be further studied for its advantages.

To our knowledge, this is the first meta-analysis
assessing a certain antibiotic administered for
the prevention of postoperative infection in tr-
ansrectal prostate biopsy. We examined 14 ar-
ticles, using infectious complications including
fever, unary tract infection, prostatitis and so
on as outcomes and focused on comparison of
other agents and different regimes. We used
comprehensive methods to make the results
solid including sensitivity analysis and the
results were stable and reliable.

One weakness of this meta-analysis was that
the number of trials included was limited. For
ciprofloxacin verse placebo, only four trials we-
re included. In the other two comparisons, six
trials were included respectively. The limited
numbers of trials may result in bias of results
and more trials on the efficacy of ciprofloxacin
should be conducted further.

In conclusion, the meta-analysis shows that the
prophylactic use of ciprofloxacin in transrectal
prostate biopsy has significant advantages ov-
er placebo and other antibiotics. And multiple-
dose regime of ciprofloxacin shows more effec-
tive in the prevention of infectious complica-
tions of prostate biopsy than single dose. In
addition, drug-resistant resulted from abuse of
quinolinonesand targeted antimicrobial prophy-
laxis should be researched further and consid-
ered by perioperative medical staff. It is of great
importance to optimize the prophylactic use of
antibiotics in transrectal prostate biopsy acco-

10351

rding to more RCTs and provide guidelines for
the administration of antibiotics.
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