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plementation of RS.  Conclusions:  RS and targeted antibiotic 
prophylaxis prior to PB was associated with a significant re-
duction in IC and hospital admissions. Ceftriaxone could be 
an alternative in cases of known resistance. Past history of FQ 
treatment is associated with increased resistance. 

 © 2016 S. Karger AG, Basel 

 Introduction 

 Transrectal ultrasound (TRUS)-guided prostate biop-
sy (PB) is one of the urological procedures more frequent-
ly performed, with a yearly estimate of over 1,000,000 in 
the United States  [1] . Although it is usually done on an 
outpatient basis with a low rate of complications, infec-
tious events such as urinary tract infections (UTI), pros-
tatitis, bacteremia, and sepsis are among the most feared 
 [2] . Gram-negative bacilli are the most frequently isolat-
ed germs, particularly  Escherichia coli .

  The benefit of prophylactic antibiotic therapy in 
TRUS-guided PB has been reported in placebo-con-
trolled studies, with a reduction in infectious complica-
tions (IC) ranging between 8 and 25%  [3] . A Cochrane 
meta-analysis showed that the number of patients with 
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 Abstract 

  Objectives:  To determine the impact of rectal swabs (RSs) on 
infectious complications (IC) following prostate biopsy (PB). 
 Methods:  A retrospective cohort study was conducted in-
cluding all patients subjected to PB between 2009 and 2013. 
Group B consisted of patients with a RS and group A of pa-
tients without. RS reported the presence of gram-positive or 
negative germs, sensitive or resistant to ciprofloxacin. Anti-
microbial prophylaxis was adjusted to the result. Frequency 
of IC in each group was determined.  Results:  Group B had 
548 (47.20%) patients and group A 613 (52.80%). From group 
B, 250 (45.62%) of the RSs showed fluoroquinolone (FQ)-re-
sistant germs. Forty nine (16.44%) patients with sensitive 
germs vs. 147 (59.51%) with resistant germs had a history of 
previous FQ treatment (p < 0.0001). IC were observed in 33 
(5.49%) patients from group A and in 7 (1.28%) patients from 
group B (p < 0.0001), requiring hospitalization in 4.99 vs. 
1.28%, respectively. IC and hospital admissions were re-
duced in 76.68 and 74.34%, respectively, following the im-
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bacteriuria, bacteremia, fever, and the need for hospi-
talization decreased with the use of antimicrobial pro-
phylaxis  [4] . Fluoroquinolones (FQs) are the gold stan-
dard for prophylaxis, mainly due to properties such as 
a good penetration of the prostatic tissue. However, a 
growing resistance to FQ has led to a 4-fold increase in 
the number of post-biopsy episodes of infection  [5] , 
which in turn has put to question their prophylactic 
usefulness.

  To decrease the rate of IC and to avoid the use of FQ 
in resistant cases, we implemented a rectal swab (RS)/cul-
ture and targeted prophylactic antibiotic therapy proto-
col before TRUS-guided PB in our institution. The pur-
pose of this study was to determine the rate of IC in a 
group of patients with targeted antibiotic prophylaxis pri-
or to PB, compared to cases with non-targeted therapy.

  Materials and Methods 

 A retrospective cohort study was conducted. All male patients 
who underwent PB in our institution (fourth-level, located in 
 Colombia) between February 2009 and July 2013 were included in 
the study. The cohort was divided into 2 groups: group B consisted 
of patients with a RS and group A consisted of patients without. 
Within group A, the prophylactic antimicrobial schemes varied 
over time and were based on recommendations of clinical guide-
lines, our institution resistance profile, and the incidence of 
 infectious adverse events. These schemes included ciprofloxacin, 
ciprofloxacin + metronidazole, ceftriaxone, amikacin, amikacin + 
ciprofloxacin, amikacin + metronidazole, cefuroxime, and metro-
nidazole.

  RS was performed one week prior to PB with the following pro-
tocol. Trained nurses introduce a cotton swab about one centime-
ter long through the anus and place the sample in Amies or Stuart 
medium, and send it to our clinical laboratory. The sample is then 
placed in Todd-Hewitt broth and incubated for 24 h at 35 ± 2   °   C. 
A 0.5 McFarland scale with saline 0–85% is prepared prior to in-
oculation in Mueller-Hinton agar, and a ciprofloxacin disk (5 μg) 
is added. The sample is further incubated (24 h at 35 ± 2   °   C), and 
inhibition halos are assessed after 24 h. Resistance is determined 
and reported based on the Clinical and Laboratory Standards In-
stitute M100 document (sensitive >21 mm, intermediate 16–20 
mm, resistant <15 mm). No samples were taken immediately after 
performing digital rectal examination since lubricants would have 
altered the results.

  Rectal culture reported the presence of germs sensitive or resis-
tant to ciprofloxacin, but not specific bacteria, given that the pur-
pose of the study was to identify FQ resistance to select prophy-
laxis. When sensitive, a dose of 500 mg ciprofloxacin was admin-
istered orally 1 h before the procedure, followed by a dose every 
12 h for 5 days If the resistance was documented, a single dose of 
ceftriaxone (1 g) was administered intravenously 1 h before the 
biopsy (both regimens were assigned by our institution’s Commit-
tee for Infectious Diseases). All patients subjected to PB were con-
sidered free of active infections and were checked for a negative 

urine analysis and/or culture prior to the procedure. Semen cul-
tures and Stamey tests were not performed since active bacterial 
prostatitis cases (confirmed or suspected) were excluded from bi-
opsy, treated and rescheduled.

  Two rectal enemas (16 g monobasic sodium phosphate USP 
and 6 g dibasic sodium phosphate USP (Travad ® )) were adminis-
tered 2 h prior to the procedure. Biopsies were performed under 
local anesthesia (10 ml of 2% xylocaine without epinephrine) with 
a transrectal approach by trained urologists and radiologists. At 
least 12 samples were collected per biopsy, corresponding to 2 
samples per sextant.

  A data collection format was constructed in which the use of 
antibiotics (particularly FQ) during the 6 months prior to the 
biopsy was registered. Following the procedure, all patients were 
monitored for the first month through telephonic interview or 
in person, and they were questioned on the occurrence of fever, 
urinary symptoms, and hospitalizations. When any of the an-
swers were positive, medical records were reviewed for variables 
including vital signs, complete blood count, urinalysis, blood 
and urine cultures, and the need for hospital or intensive care 
unit admission. Patients who were admitted to the emergency 
room with a possible IC and urinary symptoms had urine cul-
tures performed and were treated with antibiotics. Blood cul-
tures were performed when patients developed a fever while be-
ing hospitalized. IC were defined based on the Surviving Sepsis 
Campaign Guidelines, 2013  [6]  and the Global Prevalence Study 
of Infections in Urology 2010 and 2011  [5]  (online suppl. Ap-
pendix 1, see www.karger.com/doi/10.1159/000448595) and pa-
tients were categorized according to the most severe complica-
tion recorded. All the information gathered was noted into a 
digital database.

  Statistical analysis was conducted for measures of central ten-
dency and dispersion using STATA 12.0. The frequency of events 
was recorded as proportions for categorical variables and averages 
for continuous variables. Normality in distribution was deter-
mined and parametric statistics were used to determine the inter-
ference between them.

  Results 

 A total of 1,161 patients were included. Fourteen 
(1.19%) subjects were excluded due to incomplete infor-
mation or non-compliance to the protocol. Group A had 
613 (52.80%) patients and group B had 548 (47.20%).  Ta-
ble  1  summarizes the baseline characteristics of each 
group. No difference was found between patients with a 
past history of PB and those without, with respect to hav-
ing a FQ-resistant germ of the RS (p = 0,681) or develop-
ing an IC (p = 1).

  RSs and cultures (group B) resulted in FQ-sensitive 
germs in 298 (54.38%) of the cases and FQ-resistant 
germs in 250 (45.62%). A history of past treatment with 
quinolones was present in 49 (16.44%) patients with a 
FQ-sensitive germ vs. 147 (58.8%) patients with a FQ-
resistant germ (OR 7.47, 95% CI 5.01–11.12, p < 0.0001)

http://dx.doi.org/10.1159%2F000448595


 Trujillo/Plata/Caicedo/Cataño Cataño/
Mariño Alvarez/Castelblanco/Robledo 

 Urol Int 2016;97:340–346 
DOI: 10.1159/000448595

342

(fig. 1). A lack of exposure to FQ was found to be a pro-
tective factor for IC (OR 0.223, 95% CI 0.097–0.508, p < 
0.0001) conferring a risk reduction of 87.7% (49.2–90.3%).

  Forty patients from the total sample presented with IC, 
33 (5.49%) of which belonged to group A and 7 (1.28%) 
to group B; this difference was statistically significant (p = 
0.0001) (table 2). Urine culture was performed in 36 pa-
tients that required in-hospital management (3.13% of 
the entire cohort); 29 belonged to group A and 7 to group 
B. Urine culture results and isolated germs are summa-
rized in  table 3 . Blood culture was performed in 23 of the 
hospitalized patients; only 4 (17.39%) had bacterial 

1,161 patients
underwent PB

Group A
No rectal culture

n = 613

Group B
Rectal culture

n = 548

Resistant to FQ
n = 250

Sensitive to FQ
n = 298

No prior
treatment FQ

n = 249
(83.56%)

Prior
treatment FQ

n = 49
(16.44%)

No prior
treatment FQ

n = 103
(40.49%)

Prior
treatment FQ

n = 147
(59.51%)

14 patients excluded
due to incomplete

information in
medical records

  Fig. 1.  Study profile. 

Table 1.  Baseline characteristics of groups A and B

Variable Group A (n = 613) Group B (n = 548)

Age, years, median (range) 62 (39–97) 62.4 (33–92)
Prostate-specific antigen, ng/ml, median (range) 7.72 (0.36–258) 7.00 (0.30–112)
Past history of prostate biopsy, n (%) 50 (18.66)† 142 (26.79)¶
Past history of FQ treatment, n (%) 4 (1.29)†† 196 (35.96)§

 † n = 268 due to missing data.†† n = 309 due to missing data.¶ n = 530 due to missing data.§ n = 545 due to missing data.

Table 2.  IC discriminated by groups A and B

Infectious complication Group A 
(n = 613), %

Group B 
(n = 548), %

Sepsis 23 (3.83) 6 (1.10)
Bacteremia 3 (0.50) 0 (0)
Urinary tract infection 3 (0.50) 0 (0)
Isolated fever 2 (0.33) 0 (0)
Prostatitis 1 (0.17) 0 (0)
Epididymitis 1 (0.17) 1 (0.18)
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growth and 3 had the same germ as in the urine culture. 
All of these patients belonged to group A. Out of the 7 
patients belonging to group B who developed an IC, 3 
(42.86%) had had a resistant germ in the RS and had re-
ceived prophylaxis with ceftriaxone accordingly. Urine 
culture results in 2 of these patients were positive for FQ-
sensitive germs ( table 4 ).

  Hospitalization was indicated in 4.99% of those be-
longing to group A compared to 1.28% of group B, which 
represents a decrease of IC and hospital admissions of 
76.68 and 74.34%, respectively (OR 0.246, 95% CI 0.11–
0.56, p < 0.001). The most common IC in both groups was 
sepsis.  Table 3  shows the frequency of IC per group. There 
was no mortality in either group.

  Discussion 

 FQs currently constitute one of the most widely used 
type of antibiotics for PB prophylaxis due to its ability to 
penetrate prostatic tissue. A recent multicenter study re-
ported that 92.5% of the patients that underwent PB re-
ceived FQ  [5] . However, the duration of therapy is differ-
ent in most studies  [7, 8] .

  Despite prophylaxis, IC remain the most dreaded 
among physicians  [9] . Asymptomatic bacteriuria, UTI, 
and epididymitis are the most frequent IC, but more se-
vere cases such as meningitis, vertebral osteomyelitis, 
sepsis, and septic shock have also been reported  [10] . 
However, their frequency varies considerably. Simsir et 

Table 4.  Summary of findings in patients from group B with IC

Patient RS FQ resistance status Prophylactic scheme Urine culture – FQ resistance status

1 Resistant Ceftriaxone 1 g IV SD Sensitive

2 Resistant Ceftriaxone 1 g IV SD –

3 Resistant Ceftriaxone 1 g IV SD Sensitive

4 Sensitive 500 mg ciprofloxacin PO before PB + BID × 5 days –

5 Sensitive 500 mg ciprofloxacin PO before PB + BID × 5 days –

6 Sensitive 500 mg ciprofloxacin PO before PB + BID × 5 days Resistant

7 Sensitive 500 mg ciprofloxacin PO before PB + BID × 5 days Sensitive

Table 3.  Isolated germs in urine cultures from patients with IC following transrectal PB

Variable Group A (n = 29) Group B (n = 7)

Positive urine culture, n (%)* 18 (81.82) 4 (18.18)
Fluoroquinolone resistance, n (%) 4 (80.00)† 1 (20.00)

FQ-resistant isolated germs E. coli (n = 2) E. coli (n = 1)
E. coli ESBL-producing (n = 1)
Staphylococcus haemolyticus (n = 1)

FQ-sensitive isolated germs E. coli (n = 11) E. coli (n = 1)
Streptococcus agalactiae Pseudomonas aeruginosa (n = 1)
E. coli + S. agalactiae (n = 1) E. coli + Klebsiella pneumoniae (n = 1)
E. coli + Staphylococcus epidermidis + Enterococcus 
faecalis (n = 1) * No germ was isolated in 14 urine cultures (11 from group A and 3 from group B).† Three of these patients had prophylaxis with ciprofloxacin 500 mg PO BID for 5 days and one patient received 2 doses of ami-

kacin 500 mg IM BID × 1 day plus metronidazole 500 mg PO TID × 3 days.
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al.  [11]  reported a rate of sepsis of 3.06% in a sample of 
2,023 patients in Turkey. De Jesus et al.  [12]  reported a 
14.4% rate of post-PB IC consisting of 1.7% sepsis, 9.2% 
UTI, 0.6% orchitis, and 0.6% prostatitis. A nationwide 
survey conducted in Japan that included the information 
from 212,065 PB performed between 2004 and 2006, re-
ported a 2.22% rate of IC, with epididymitis occurring in 
0.06%, prostatitis in 0.9%, UTI in 0.09%, and sepsis in 
0.07% of the cases  [13] . In a North American cohort of 
1,446 PB patients recruited between 2001 and 2010, 2.77% 
had IC of which 2.14% were UTIs and 0.62% developed 
sepsis  [14] . In our institution during 2009, we found a 7% 
rate of post-PB IC  [15]  and Agresott-Guerra et al.  [16]  
found a 4.3% rate of IC in a population similar to this 
study.

  Most studies show a progressive increase in post-PB 
IC that is possibly due to the growing antibiotic resistance 
 [16, 17] . Nam et al.  [18]  conducted a study with 75,190 
patients who underwent PB and reported a significant in-
crease in the rate of infection-related hospital admission 
from 1% in 1996 to 4.1% in 2005. Hospital admittance due 
to IC ranges between 0.62 and 6.3%  [14, 19, 20] . Carignan 
et al.  [2]  conducted a case-and-control study in Canada 
with a sample of 5,798 patients, and showed an increasing 
incidence of IC from 0.42 per 100 biopsies during 2002–
2009 up to 2.15 per 100 biopsies during 2010–2011. Of the 
48 IC cases, they reported 42% had bacteremia and 66.7% 
of the patients required hospitalization.

  Increasing resistance to FQ antibiotics is a plausible 
explanation for the occurrence of these data. In our co-
hort, antibiotic resistance was reported in 45.62% of the 
cases and previous use of FQ in 58.8% of the patients, sug-
gesting a strong relationship between these 2 findings. In 
a previous study of 141 PB carried out in Thailand, Siri-
boon et al.  [21]  found an association between previous 
antibiotic use and antimicrobial resistance, notably 
 ESBL-production (22.2 vs. 40.7%) and ceftriaxone resis-
tance (28.2 vs. 48.1%). Furthermore, they found that cip-
rofloxacin resistance was significantly higher in patients 
who received antibiotic prophylaxis (adjusted OR 11.52, 
95% CI 1.65–80.6, p = 0.014) compared to those who did 
not.

  Several strategies have been deployed in an effort to 
reduce the rate of IC and its economic impact. Rectal an-
tisepsis with povidone-iodine prior to the procedure has 
shown variable results, though a reduction in the rate of 
epididymitis is evident in some studies  [22, 23] . Another 
alternative is the use of enemas. A Cochrane review con-
cluded that the use of enema with antibiotics reduced the 
risk of bacteremia compared to the use of antibiotics 

alone (RR 0.25, 95% CI 0.08–0.75), but there were no dif-
ferences for fever or infection  [4] . Changing antibiotic 
prophylaxis schemes is yet another strategy. Some studies 
report decreased infections when adding ciprofloxacin to 
schemes of amoxicillin-clavulanate  [24] . Conversely, re-
placing ciprofloxacin by amoxicillin-clavulanate and 
gentamicin increased the frequency of infections  [25] . 
Another study showed that mixing 1 g of ceftriaxone with 
the periprostatic lidocaine injection was associated with 
a lower rate of sepsis  [26] . Furthermore, other authors 
suggest that the length of the prophylaxis course may also 
play an important role, since prolonging prophylaxis be-
yond 24–48 h may increase the emergence of resistant 
bacterial strains  [27] . In our study, prophylaxis with oral 
ciprofloxacin was continued for 5 days after the proce-
dure.

  Performing rectal cultures prior to PB to target anti-
microbial prophylaxis seems to have a favorable effect, 
but this has been assessed mainly through non-ran-
domized studies. One study administered ciprofloxacin 
to all patients except those who showed resistance to 
quinolones. Those patients who showed resistance to 
quinolones underwent targeted therapy according to 
the antimicrobial resistance profile, reporting an ab-
sence of IC  [28] . Taylor et al.  [29]  showed a non-statis-
tically significant reduction in the frequency of sepsis 
using targeted prophylaxis with rectal culture versus 
standard prophylaxis (0 vs. 2.6%, p = 0.12). Liss et al. 
 [30]  reported similar findings in a retrospective analysis 
of 5,355 prostate biopsies. The incidence of post-PB 
sepsis between the empirical versus targeted prophy-
laxis group was not significantly different (0.56 vs. 
0.44%, p = 0.568), however, targeted therapy prevented 
the use of more than one broad-spectrum empirical an-
tibiotic.

  The rate of FQ-resistance in patients with pre-PB rec-
tal culture ranges between 3.7 and 25%  [30–33] . In our 
study, FQ-resistance was 45.62%. It is also notable that 
41.2% of the patients with no past history of quinolone 
use showed resistance to this antibiotic. The indiscrimi-
nate use of antibiotics for the treatment of urinary tract 
disorders and other conditions, and the use of antibiotics 
in food products may be factors contributing to resistance 
 [34] .

  Steensels et al.  [35]  carried out a prospective study in 
which RSs were performed immediately prior to the bi-
opsy. Of 236 cultures, 178 (75%) had FQ-sensitive strains 
of  E. coli , which differs greatly from our 54%. In the re-
maining 58 cases, 52 had FQ-resistant strains of  E. coli  
and the other 6 grew  Pseudomonas aeruginosa  (n = 2), 
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 Comamonas kerstersii  (n = 2),  Candida albicans , and  Pro-
teus mirabilis . Overall, 22% of the patients were found to 
have a FQ-resistant germ. Similar to our study, the main 
risk factor for having a FQ-resistant strain was the use of 
FQ during the 6 months prior to the biopsy (p < 0.01), and 
repeat biopsy was not found to be a risk factor. Only 7% 
of the patients had IC, all of them caused by ciprofloxa-
cin-resistant strains and 6 patients (2.5%) developed sep-
sis, 5 of them with resistant strains.

  In a systematic review of 9 studies with 4,571 pa-
tients by Cussans et al.  [36] , 45% (2807) had pre-biopsy 
RSs. FQ-resistance was found on an average in 23% of 
the patients. IC and sepsis were more likely to happen 
with non-targeted prophylaxis. Absolute risk reduction 
was 3.83% (95% CI 2.94–4.93), and based on their find-
ings 27 men would need to receive targeted antimicro-
bial therapy to prevent one case of IC (95% CI 21.2–
34.1).

  Our study documented a statistically significant re-
duction in the number of IC and hospital admissions, 
with the implementation of a pre-PB rectal culture pro-
tocol. Additionally, we had a rate of 17.39% positive blood 
cultures, which is lower in comparison to other series. 
Limitations of this study include its retrospective and 
non-randomized design, and that no risk factors (such as 
previous urinary sepsis, bacterial prostatitis, organ trans-

plantation and immunosuppression) were assessed. Iden-
tifying specific bacteria rather than just FQ-resistance 
might be helpful in further reducing IC. However, our 
results are sufficient evidence for us to implement RSs as 
a strategy to lower the rate of IC.

  Conclusions 

 Performing a RS and culture prior to PB and targeting 
antimicrobial prophylactic therapy accordingly, resulted 
in a statistically significant decrease in IC and the need for 
hospitalization in our cohort. We consider that this ap-
proach should be considered as a standard of care. Al-
though FQ are still the drug of choice, in cases of known 
resistance a single dose of ceftriaxone might be a safe al-
ternative. In our country, resistance to FQ is high and past 
history of FQ use appears to be a significant risk factor, 
but randomized prospective studies are needed to con-
firm this finding.
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