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ABSTRACT

Objective: In the present study, we aimed to invastigate the ciprofloxacin resistance in rectal flora of the
patients undergoing prostate biopsy in our department. Additionally, the possible effects of the presence of
ciprofloxacin resistant bacteria in faecal flora on the risk of infective complications after the procedure as
well as the effect of antibiotic prophylaxis on such infectious complications have been evaluated.

Material and methods: A total of 142 patients undergoing transrectal ultrasound-guided prostate biopsy
were included into the study program. Rectal swab samples were taken from all patients prior to biopsy. The
presence of complications have been evaluated after a week following the biopsy procedure. Patients with fe-
ver were also evaluated. The possible correlation between the presence of ciprofloxacin-resistant bacteria in
faecal flora and the risk of urinary tract infection development and the other complications were evaluated.

Results: E. coli bacteria were present in all cultures of rectal swab samples obtained from 142 patients prior
to prostate biopsy. Of all these patients, while ciprofloxacin-resistant E. coli (CR E. coli) grew in 76 (53.5%)
patients; ciprofloxacin susceptible E. coli (CS E. coli) was obtained in 66 (46.5%) patients. In 16 patients
(11.3%), infectious complications were observed. While the infective complications were present in the
14.5% of patients with CR E. coli; they were present in the 7.6% of patients with CS E. coli (p=0.295). High
fever was observed in nine patients (6.3%). Of these nine patients, although six had CR E. coli growth as
detected during culture sensitivity tests; three had CS E. coli growth in their rectal swab culture tests. Sepsis
was observed in three (2.1%) of these patients with high fever. Ciprofloxacin-resistant E. coli grew in all of
the rectal swab cultures obtained from these patients with sepsis.

Conclusion: In the light of our findings we may say that, it will be appropriate to reconsider the ciprofloxa-
cin prophylaxis and prefer to use other prophylactic agents for a certain period of time in populations with
higher rates of resistance to this medical agent. Furthermore, it will be appropriate again to obtain rectal
swab specimens for culture tests before biopsy procedure in order to perform targeted prophylaxis according
to the culture antibiogram test results. This approach will enable us to evaluate the cost- effectiveness of the
procedure in detail.
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Introduction tion of various prophylactic antibiotherapy
protocols before application of prostate bi-
In the diagnosis of prostate cancer transrectal ~ opsy.'”/In the whole world most frequently
ultrasound (TRUS)-guided prostate biopsy” fluoroquinolones are preferred for the pre-
is a standard method.""” However following biopsy prophylaxis.'*!
biopsy, urinary system infections as acute
prostatitis, epididymitis, acute cystitis, and  As aknown fact, basic source of pathogens of
rarely urosepsis might develop.” The most urological infections after biopsy is contami-

important preventive approach is administra-  nation/inoculation. Urology patients sched-
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uled for biopsy mostly have a history of recurrent quinolone
use different from the normal population, and therefore in-
creased possibility of quinolone resistance with uropathogens
of fecal, and urinary origin may be expected. Indeed recently,
increasing number of reports about enhanced quinolone resis-
tance in urologic population have been published.* Testing
of the quinolone resistance with antibiograms, may demon-
strate the effectiveness of pre-biopsy antibiotic prophylaxis,
and its association with infectious complications.

In this study, we aimed to investigate ciprofloxacin resistance
of rectal bacteria in normal flora in patients who underwent
prostate biopsy in our clinic, and the effect of prophylactic
antibiotic use on infectious complications developed follow-
ing biopsy procedure.

Material and methods

This study was conducted in urology department of our hos-
pital between February 2014, and June 2014. For this study
the approval of the Ethics Committee of Dr. Liitfi Kirdar Kar-
tal Training and Research Hospital was obtained. Besides be-
fore the biopsy procedure signed informed consent forms of
all patients were retrieved.

A total of 175 patients in whom biopsy was indicated were
included in the study. Indication of prostate biopsy was deter-
mined for patients with abnormal digital rectal examination
findings and/or those whose prostate- specific antigen (PSA)
levels above 2.5 ng/mL. Before the procedure, microscopic
analysis, and cultures of the urine samples were performed,
and rectal swabs were obtained from all patients. Thirty-three
patients were excluded from the study because their rectal
swabs could not be evaluated, and the study was maintained
with a total of 142 patients. Treatment of the patients who
were receiving anticoagulants was discontinued 7 days be-
fore biopsy. For prophylaxis, the patient was given oral cip-
rofloxacin for a total of 7 days (500 mg bid the day before
the biopsy, 500 mg in the morning of the biopsy, and 500 mg
bid for 5 days after biopsy). Before the biopsy bowel cleans-
ing enemas were used, and local anesthetic lidocaine was in-
jected. Before and after the procedure povidone-iodine. was
applied on the rectum. None of the patients required intrave-
nous sedation, and narcotic analgesic.

Biopsy procedure was performed using 7.5 MHz transrectal
probe (Pie Medical 240 Parus 402150 ultrasound system), and
sterile attachment. Biopsy was performed while the patients
were in the left lateral decubitus position with their knees,
and hips in flexion. All TRUS-guided biopsies were obtained
from 12 quadrants (standard sextant 6 quadrants plus bilateral
base, middle lobe, apex, and lateral lobes) using an automatic

biopsy gun, and 18 gauge, 22 cm long thin biopsy needle. The
pieces obtained were placed in preprepared bottles numbered
one by one which contained 10% formol, and sent to pathol-
ogy laboratory of our hospital for histopathological analysis.

One week after biopsy, all patients were called up, and ques-
tioned for the presence of complications. Treatment, and moni-
torization of all patients with complications were maintained
in our urology service, and outpatient clinic. The patients who
were applied to the hospital with complaints of fever, urinary
retention, and dysuria, and pyuria in complete urinalysis were
evaluated as patients with infectious complications.

Procedural complications seen in patients, and their incidence
rates were evaluated. The observed complications were classi-
fied based on their grades (Grade 1: Complications regressed
without the need for treatment, Grade 2: Complications re-
gressed with ambulatory treatment, Grade 3: complications
treated during hospitalization). The correlation between the pre-
existing ciprofloxacin-resistant intestinal bacteria and develop-
ment of urinary infection, and other complications after prostate
biopsy was evaluated.

Statistical analysis

Data were expressed as mean + standard deviation. For statis-
tical analysis of data GraphPad Prism 5.0 program, nonpaired
t, and chi-square tests were used. P<0.05 was accepted as the
level of statistical significance.

Results

A total of 142 male patients aged between 47-81 (mean,
66.24+7.32 years) were included in the study. Growth of E.
coli was detected in all rectal swab cultures of the patients
who underwent prostate biopsies. Besides growth of cip-
rofloxacin-resistant E.coli (CR E.coli) (n=76; 53.5%), and
ciprofloxacin —sensitive E.coli (CSE.coli; n=66; 46.5%) was
detected in respective number of patients. When the patients
were evaluated as for ciprofloxacin-resistance, a significant
difference was not detected between CR E. coli, and CS E.
coli patients as for mean age, prostate volume, number of pa-
tients with abnormal rectal examinations, and prostate cancer,
and mean C Reactive Protein (CRP) values (p>0.05, Table 1).

The patients were grouped as those with less (n=61), and more
than 65 (n=81) years of age in order to evaluate correlation of
advanced age with complications developed after prostate biop-
sy. A significant difference was not detected between age groups
as for E.coli in rectal swab cultures resistant to antibiotherapy
(p=0.613).

As complications high fever (n=9), dysuria (n=12), hematuria
(n=26), rectal bleeding (n=18), hematospermia (n=18), and
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acute urinary retention (n=5) were observed. In many patients
with complications more than one concomitant complication
was observed. A significant correlation was not detected be-
tween minor complications, and age, while hematospermia
was observed in 67%, and 33% of the patients aged less, and
more than 65 years of age, respectively (p=0.04). Any sig-
nificant difference was not detected between the age groups
regarding both infectious, and non-infectious complications
(p=0.486).

Grade 1 (n=60), Grade 2 (n=6), and Grade 3 (n=3) complica-
tions developed in respective number of patients and three
patients had to be treated on inpatient basis. In all of these
patients sepsis, and related high fever were observed. In three
patients ciprofloxacin-resistant E.coli was grown in rectal
swab cultures. Three patients who developed sepsis survived
(Table 2).

Among patients presented with high fever following biopsy
procedures, growth of CR E. coli was detected in rectal swab
cultures of 6 cases. In none of the patients with bleeding,
and hematospermia blood transfusion was n required and 3 of
these patients received inpatient treatment because of concur-
rent high fever.

When patients were evaluated based on ciprofloxacin —resis-
tance in rectal swab cultures, infectious complications were
seen in CR E. coli (14.5%), and CS E. coli (7.6%) groups in
respective percentage of patients (p=0.295), while non-infec-
tious complications were observed in 39.5% of CR E. coli,
and 39.4% of CS E. coli patients (Table 3).

Discussion
Transrectal ultrasound-guided prostate biopsy is a frequently

applied, reliable, and well-tolerated method.”? However de-
spite measures taken before, and during biopsy, unwanted mi-

Table 1. General demographic characteristics of the patients

CRE.coli CSE.coli

Variables (n=76) (n=66) p*

Age (year) 66.11+0.83 66.41+0.94 0.808
Prostate volume (mL) 51.27£2.70 4691+2.31 0.222
PSA (ng/mL) 10.41+1.10 18.49+3.19 0.015
CRP (mg/L) 9.11x1.80  6.30+0.81 0.164
Abnormal DRE finding, n (%) 17 (22.3) 20 (30.3) 0.339
Prostate cancer, n (%) 21 (27) 17 (25) 0.851

CR E. coli: Ciprofloxacin-resistance E. coli; CS E. coli: Ciprofloxacin-sensitive E. coli;
PSA: Prostate specific antigen; CRP: C Reactive Protein; DRE: Digital Rectal Examination

*Non-paired t test

nor, and major complications can occur following biopsy.®!
One of the frequently seen complications which may cause
significant morbidities is development of infection. Antimi-
crobial prophylaxis used to prevent this complication has
been included in standard procedures.”’ Various treatment
protocols have been published about pre-biopsy prophylaxis,
and post-biopsy antibiotherapy. Tekdogan et al.l'%! from Tur-
key could not detect a significant difference among different
treatment protocols as for infectious complications.'” The
antibiotic used, its dose, route of administration, and dura-
tion of treatment are still debatable issues. Indeed after biop-
sy many different microorganisms (E. coli, lactobacilli, en-
terococcus, klebsiella, staphylococci and various anaerobic
agents) can lead to infectious complications. In post-biopsy
positive urine cultures most frequently E. coli is isolated.!'!1?
Nowadays, in pre-biopsy prophylaxis ciprofloxacin is the
most frequently preferred antibiotic.

In a review article, Loeb et al.'* observed post-biopsy infec-
tious complications in 0.5-17.5% of the patients, while in-
cidence rates of sepsis ranged between O, and 3.6 percent.
Infectious complications were indicated as the most frequent
reason for hospitalization.!¥ In the guidelines of European
Association of Urology, increase in the incidence of post-
biopsy infection related to antimicrobial resistance has been
indicated." Within years a significant increase in the inci-
dence of fluoroquinolone-resistant urinary system infections

Table 2. Distribution of the complications observed

based on the grade of the complications

Grade of the complications

Complications 1 2 3 Total
High fever 0 6 3* 9
Dysuria 7 4 1 12
Hematuria 22 3 1 26
Rectal bleeding 14 2 2 18
Hematospermia 18 0 0 18
Urinary retention 4 0 1 5

*The patient received inpatient treatment because of urosepsis

Table 3. Total number of infectious, and non-infectious

complications in patients divided in groups based on
ciprofloxacin -resistance in rectal swab culture

Infectious Non-infectious Lack of
complication complication  complication
CRE. coli 11 (14.5%) 30 (39.5%) 43 (56.6%)
CS E. coli 5 (7.6%) 26 (39.4%) 38 (57.6%)

CR E. coli: Ciprofloxacin- resistant E. coli; CS E. coli: Ciprofloxacin-sensitive E. coli
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has been observed.[!3 In multi-center studies where patients
with urinary infection have been evaluated in many geo-
graphic regions of Turkey, rates of quinolone-resistance of E.
coli strains isolated from urine cultures have been reported to
range between 8.3, and 38 percent.!'!"!

In a study by Atilgan et al.!® urine culture positivity was de-
tected in 13 (3.3%) patients, and growth of E. coli was detected
in all of these cultures."® Feliciano et al.'® reported infectious
complication rate of 2.4% (1% in febrile cases) in patients in
whom fluoroquinolone was used for prophylaxis. In the same
study, in 17 of 19 patients with positive urine cultures, growth of
E.coli was observed. In 14 of these 17 patients E. coli resistant
to fluoroquinolones were reported. Choi et al.!"! detected febrile
post-biopsy urinary system infection in 3.1% of their patients.
In the same study in 80% of the patients with positive culture,
as a pathogenic agent E. coli was isolated, and in 88% of these
patients resistance to fluoroquinolones was detected In the same
study, 5-fold increase in infectious complications, and gradual
increase in fluoroquinolone resistance have been observed in re-
cent years. In a study by Kandemir et al.* urine antibiograms of
83 of 99 (83.8%) patients demonstrated fluoroquinolone resis-
tance, and a significant increase in antimicrobial resistance rates
after the year 2008 when compared with previous years. Uddin
et al.?!! reported infectious complications in their 91 (30.7%)
patients. However in our study 11.3% of our patients biopsized
under ciprofloxacin prophylaxis infectious complications devel-
oped.

Upon demonstration of resistance to quinolone, antimicrobial
prophylaxis had been achieved with amoxicilline trihydrate,
and during this treatment period, decrease in quinolone re-
sistance down to 57% had been also observed.?In the same
study, similarly, as antimicrobial prophylaxis with gentami-
cin was maintained for longer periods of time, rate of devel-
opment of resistance to this antibiotic increased from 20% up
to 57 percent. In a study performed by Kehinde et al.l'%!, sep-
sis had been observed in 8% of the patients under ciprofloxa-
cin prophylaxis, but in only 1.7% of the patients who had
received ciprofloxacin plus amikacin prophylaxis. In another
study performed, in 50% of the infectious complications de-
veloped after biopsy fluoroquinolone —resistant bacteria had
been held responsible, and empirical treatment with cephalo-
sporines or amikacin was recommended until culture-specific
treatment was initiated.’®

Presence of ciprofloxacin-resistant bacteria in fecal flora has
been reportedly ranged between 1, and 63%, in various publi-
cations issued by many centers. Liss et al.l?” estimated fluo-
roquinolone resistance as 20.5% in rectal swab cultures of the
patients who had been biopsized. Steensels et al.?* detected
ciprofloxacin-resistant E. coli in rectal swab cultures of 22%

of biopsized patients, and pointed out to significant infection
risk in these patients. Duplessis et al.**'isolated ciprofloxa-
cin-resistant E. coli from pre-biopsy rectal swab cultures in
14% of their patients. However in our study, growth of cip-
rofloxacin —resistant E. coli was detected in 53.5% of pre-
biopsy rectal swab cultures which was higher than incidence
rates reported in other studies. In our study, the percentage
of infectious complications in the group which demonstrated
ciprofloxacin-resistant E. coli in rectal swab cultures was
nearly 2-fold higher than those detected in CS E. coli group.
However, we think that because of inadequate number of pa-
tients in our study, a statistically significant result could not
be obtained (7.6 vs. 14.5%, p=0.295). Besides post-biopsy
sepsis did not develop in any patient in whom ciprofloxacin-
sensitive E. coli had been isolated.

Fluoroquinolone resistance in rectal swab culture, has been
significantly correlated with post-biopsy development of in-
fection, and hospitalization.” As determined in various stud-
ies, fluoroquinolone —resistant rectal swab culture positivity
increases the risk of infection nearly 4 times, and probability
of hospitalization for 5-fold.??’ Among fluoroquinolone-resis-
tant bacteria, mostly E. coli has been observed.?? As one of
the reasons for increased incidence of quinolone —resistant
bacteria in rectal flora in recent years, long-term fluoroqui-
nolone use has been blamed. Use of fluoroquinolone during
6 months before biopsy has been determined as an important
risk factor for ciprofloxacin resistance detected in cultures of
rectal flora.?*

Since in biopsized patients, bacteria localized on rectal re-
gion inoculate in prostate tissue, urine, and blood vessels and
may lead to infectious complications, presence of resistant
bacteria in rectum conveys much greater importance.”! Al-
though it has not been confirmed that bacteria in rectal flora
lead to infection following biopsy, presence of resistant intes-
tinal bacteria has been assumed to increase risk of infection
with resistant bacteria. Therefore, the state of resistance of
strains isolated from rectal swab cultures against prophylac-
tic agents other than fluoroquinolones will aid in the determi-
nation of the most accurate regimen to be applied for biopsy
procedures. The patients received targeted antimicrobial pro-
phylaxis before biopsy based on the results of the antibio-
grams of the culture material, and any sign of infection was
not observed in any patient after biopsy.[**?! Analyses of cost-
effectiveness have demonstrated much lower cost of targeted
prophylaxis relative to standard prophylaxis.’?®

In conclusion, in our study, higher rates of post-biopsy infec-
tious complication, and also ciprofloxacin- resistant E. coli in
rectal flora were detected. Therefore, quinolone prophylaxis
should be re-considered, and in communities with higher re-
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sistance rates, another prophylactic agent should be used at
least for a certain period of time or it will be appropriate to
obtain culture of the rectal swab, and administer target-direct-
ed prophylaxis based on antibiotic susceptibility test results
after re-evaluation of cost-effectiveness of the procedure.

Ethics Committee Approval: Ethics committee approval was received
for this study from the ethics committee of Dr. Liitfi Kirdar Kartal
Training and Research Hospital (12.06.2012 /9).

Informed Consent: Written informed consent was obtained from pa-
tients who participated in this study.

Peer-review: Externally peer-reviewed.

Author Contributions: Concept — M.B.H., F.T., RH.; Design —
MBH., ET., RH.; Supervision - G.A.O., MKD., AK, O.Y.; Re-
sources — F.T., RH., G.A.O., O.Y.; Materials - MBH., FT.,, RH.,
G.A.O.; Data Collection and/or Processing — G.A.O., MK.D., AK;
Analysis and/or Interpretation - M.K.D., A K., 0O.Y.; Literature Search
—M.B.H.,FET.,R.H.; Writing Manuscript - M.B.H., E.T.,R.H.; Critical
Review -MK.D.,AK., 0.Y.

Conflict of Interest: No conflict of interest was declared by the au-
thors.

Financial Disclosure: The authors declared that this study has received
no financial support.

References

1. Ramey JR, Halpern EJ, Gomella LG. Ultrasonography and biopsy
of the prostate. In: Wein AJ, Kavoussi LR, Novick AC, Partin AW,
Peters CA, editors. Campbell-Walsh urology. 9th ed. Philadelphia:
Saunders-Elsevier; 2007. p. 2883-95.

2. Simsir A, Kismali E, Mammadov R, Gunaydin G, Cal C. Is it pos-
sible to predict sepsis, the most serious complication in prostate
biopsy? Urol Int 2010;84:395-9. [CrossRef]

3. Zaytoun OM, Vargo EH, Rajan R, Berglund R, Gordon S, Jones
JS. Emergence of Fluoroquinolone-resistant Escherichia coli as
Cause of Postprostate Biopsy Infection:Implications for Prophyla-
xis and Treatment. Urology 2011;77:1035-41. [CrossRef]

4. Batura D, Rao GG, Nielsen PB. Prevalence of antimicrobial re-
sistance in intestinal flora of patients undergoing prostatic biopsy:
implications for prophylaxis and treatment of infections after bi-
opsy. BJU Int 2010;106:1017-20. [CrossRef]

5. Liss MA, Chang A, Santos R, Nakama-Peeples A, Peterson EM,
Osann K, et al. Prevalence and significance of fluoroquinolone re-
sistant Escherichia coli in patients undergoing transrectal ultrasound
guided prostate needle biopsy. J Urol 2011;185:1283-8. [CrossRef]

6. Feliciano J, Teper E, Ferrandino M, Macchia RJ, Blank W, Grun-
berger I, et al. The incidence of fluoroquinolone resistant infec-
tions after prostate biopsy: are fluoroquinolones still effective
prophylaxis? J Urol 2008;179:952-5. [CrossRef]

7. Lee SH, Chen SM, Ho CR, Chang PL, Chen CL, Tsui KH. Risk
factors associated with transrectal ultrasound guided prostate ne-

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

edle biopsy in patients with prostate cancer. Chang Gung Med J
2009;32:623-7.

Efesoy O, Bozlu M, Cayan S, Akbay E. Complications of transrec-
tal ultrasound-guided 12-core prostate biopsy: a single center ex-
perience with 2049 patients. Turk J Urol 2013;39:6-11. [CrossRef]
Enlund AL, Varenhorst E. Morbidity of ultrasound-guided trans-
rectal core biopsy of the prostate without antibiotic prophyla-
xis. A prospective study in 415 cases. BJU Int 1997;79:777-80.
[CrossRef]

Tekdogan U, Tuncel A, Eroglu M, Unsal A, Atan A, Balbay
MD. The efficiency of prophylactic antibiotic treatment in pati-
ents without risk factor who underwent transrectal. Turk J Urol
2006;32:261-7.

Kapoor DA, Klimberg IW, Malek GH, Wegenke JD, Cox CE,
Patterson AL, et al. Single-dose oral ciprofloxacin versus place-
bo for prophylaxis during transrectal prostate biopsy. Urology
1998;52:552-8. [CrossRef]

Cam K, Kayikc1 A, Akman Y, Erol A. Prospective assessment of
the efficacy of single dose versus traditional 3-day antimicrobi-
al prophylaxis in 12-core transrectal prostate biopsy. Int J Urol
2008;15:997-1001. [CrossRef]

Loeb S, Vellekoop A, Ahmed HU, Catto J, Emberton M, Nam R, et
al. Systematic review of complications of prostate biopsy. Eur Urol
2013;64:876-92. [CrossRef]

Cuevas O, Oteo J, Lazaro E, Aracil B, de Abajo F, Garcia-Cobos
S, et al. Spanish EARS-Net Study Group. Significant ecological
impact on the progression of fluoroquinolone resistance in Esche-
richia coli with increased community use of moxifloxacin, levof-
loxacin and amoxicillin/clavulanic acid. J Antimicrob Chemother
2011;66:664-9. [CrossRef]

Kehinde EO, Al-Maghrebi M, Sheikh M, Anim JT. Combined cip-
rofloxacin and amikacin prophylaxis in the prevention of septice-
mia after transrectal ultrasound guided biopsy of the prostate. J
Urol 2013;189:911-5. [CrossRef]

Sumer Z, Coskunkan F, Vahaboglu H, Bakir M. The resistance of
Escherichia Coli strains isolated from community-acquired uri-
nary tract infections. Adv Ther 2005;22:419-23. [CrossRef]
Arslan H, Azap OK, Ergonul O, Timurkaynak F. Risk factors for
ciprofloxacin resistance among Escherichia coli strains isolated
from community acquired urinary tract infections in Turkey. J An-
timicrob Chemother 2005;56:914-8. [CrossRef]

Atilgan D, Gengten Y, Koliik¢ii E, Kili¢ S, Uluocak N, Parlaktag
BS, et al. Comparison between ciprofloxacin and trimethoprim-
sulfamethoxazole in antibiotic prophylaxis for transrectal prostate
biopsy. Turk J Urol 2015;41:27-31. [CrossRef]

Choi JW, Kim TH, Chang IH, Kim KD, Moon YT, Myung SC, et
al. Febrile urinary tract infection after prostate biopsy and quinolo-
ne resistance. Korean J Urol 2014;55:660-4. [CrossRef]
Kandemir O, Bozlu M, Efesoy O, Giintekin O, Tek M, Akbay E. The
incidence and risk factors of resistant E. coli infections after prostate
biopsy under fluoroquinolone prophylaxis: a single-centre experien-
ce with 2215 patients. J] Chemother 2016;28:284-8. [CrossRef]
Uddin MM, Ho HSS, Ng LG, Cheng CWS. Transrectal prostate
biopsy sepsis: trends 1n 1ts bacteriology and antibiotic prophyla-
x1s 1n a single center over 8 years. Eur Urol 2010;9(Suppl 1)84.
[CrossRef]


https://doi.org/10.1159/000296290
https://doi.org/10.1016/j.urology.2010.12.067
https://doi.org/10.1111/j.1464-410X.2010.09294.x
https://doi.org/10.1016/j.juro.2010.11.088
https://doi.org/10.1016/j.juro.2007.10.071
https://doi.org/10.5152/tud.2013.002
https://doi.org/10.1046/j.1464-410X.1997.00144.x
https://doi.org/10.1016/S0090-4295(98)00296-9
https://doi.org/10.1111/j.1442-2042.2008.02147.x
https://doi.org/10.1016/j.eururo.2013.05.049
https://doi.org/10.1093/jac/dkq471
https://doi.org/10.1016/j.juro.2012.08.237
https://doi.org/10.1007/BF02849859
https://doi.org/10.1093/jac/dki344
https://doi.org/10.5152/tud.2015.22120
https://doi.org/10.4111/kju.2014.55.10.660
https://doi.org/10.1179/1973947815Y.0000000001
https://doi.org/10.1016/S1569-9056(10)60171-6

Hamarat et al. Infective complications in patients after transrectal ultrasound- guided prostate biopsy and the role of ciprofloxacin resistant
Escherichia coli colonization in rectal flora

22.

23.

24.

Liss MA, Taylor SA, Batura D, Steensels D, Chayakulkeeree M,
Soenens C, et al. Fluoroquinolone resistant rectal colonization
predicts risk of ifectious complications after transrectal prostate
biopsy. J Urol 2014:pii: S0022-5347(14)03744-6.

Steensels D, Slabbaert K, De Wever L, Vermeersch P, Van Pop-
pel H, Verhaegen J. Fluoroquinolone-resistant E. coli in intestinal
flora of patients undergoing transrectal ultrasound-guided prostate
biopsy-should we reassess our practices for antibiotic prophylaxis?
Clin Microbiol Infect 2012;18:575-81. [CrossRef]

Duplessis CA, Bavaro M, Simons MP, Marguet C, Santomauro M,
Auge B, et al. Rectal cultures before transrectal ultrasound-guided

25.

26.

prostate biopsy reduce post-prostatic biopsy infection rates. Uro-
logy 2012;79:556-61. [CrossRef]

Puig J, Darnell A, Bermidez P, Malet A, Serrate G, Baré M, et al.
Transrectal ultrasound-guided prostate biopsy: is antibiotic proph-
ylaxis necessary? Eur Radiol 2006;16:939-43. [CrossRef]

Taylor AK, Zembower TR, Nadler RB, Scheetz MH, Cashy JP, Bo-
wen D, et al. Targeted antimicrobial prophylaxis using rectal swab
cultures in men undergoing transrectal ultrasound guided prostate
biopsy is associated with reduced incidence of postoperative in-
fectious complications and cost of care. J Urol 2012;187:1275-9.
[CrossRef]


https://doi.org/10.1111/j.1469-0691.2011.03638.x
https://doi.org/10.1016/j.urology.2011.09.057
https://doi.org/10.1007/s00330-005-0076-2
https://doi.org/10.1016/j.juro.2011.11.115

