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Recommendations for Antibacterial Prophylaxis in Endourological Procedures
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This review discusses the evidence and newly identified findings of antibiotic
prophylaxis in endourological procedures based on recently published studies.
Endoscopic procedures and surgeries are performed widely to treat a variety of
urologic diseases. The panel of European Association of Urology (EAU) guidelines
on UTIs decided not to make recommendations for specific agents for particular
procedures because there are considerable variations in Europe and worldwide
regarding bacterial pathogens, their susceptibility, and the availability of antibiotic
agents in 2018. In the EAU guidelines, antimicrobial prophylactic therapies cannot
decrease the rate of symptomatic UT! in several procedures, including cystoscopy
and extracorporeal shock wave lithotripsy. Perioperative antibiotic prophylaxis can
be helpful in all patients undergoing endourological treatment, including
ureteroscopic surgery and percutaneous nephrolithotomy. Because the urological
practice is a part of the surgery, most urological treatment can be performed mainly
by surgery. The prevention of surgical infections in each surgical field is a critical
issue, but the evidence and number of guidelines are limited.
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INTRODUCTION

Endoscopic procedures and surgeries are performed
widely to treat a range of urologic diseases. Endoscopy
is usually considered to be a minimally invasive surgical
approach because it allows surgical treatment without a
parietal incision, thereby avoiding the specific complications
of surgical wounds and reducing the level of postoperative
pain [1]. Endoscopic procedures have evolved rapidly in
recent years because of the number of technical innovations
[2] and are considered first-line options for the treatment
of benign prostatic hyperplasia (BPH), stone disease, and

non—muscle-invasive urothelial cancer [3-5].

Antibiotic prophylaxis is an accepted and widely practiced
feature of recent surgery [6]. The prevention and control
of infection is a priority in healthcare worldwide, but the
emergence of antibiotic resistance is a global phenomenon.
Therefore, the rational use of antibiotics is essential in
various surgical procedures, particularly endourologic
surgeries. Ureteroscopic lithotripsy (URSL) and percuta-
neous nephrolithotomy (PCNL) are common endourologic
surgeries performed to treat renal stones [7]. Endourologic
surgery carries the risk of postoperative infection, affecting
up to 1.8% of patients in URSL [8], and 35% in PCNL [9].
In previous studies, urosepsis can occur regardless of the

use of pre-procedural antibiotics [10], In a transurethral
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resection of the prostate (TURP) for BPH, the postoperative
incidence of postoperative urinary tract infection (UTI) has
been reported to be between 6% and 60% [11]. This review
discusses the evidence and newly identified findings of
antibiotic prophylaxis in endourological procedures based

on recently published studies.

EAU GUIDELINES ON UTI AND UROLI-
THIASIS, AUA GUIDELINES AND JUA GUIDE-
LINES

The European Association of Urology (EAU) guidelines
on urological infections guidelines panel compiled these
clinical guidelines to provide medical professionals with
evidence- based information and recommendations for the
prevention and treatment of UTIs; these guidelines are
updated every year. In the EAU guidelines on UTIs, the
clinical guidelines present the best evidence available to
the experts. On the other hand, following the guideline
recommendations will not necessarily result in the best
outcome, Regarding antibiotic prophylaxis, the EAU
guidelines on UTIs suggested two general principles,
including non-antibiotic measures for asepsis and the choice
of agents. In non- antibiotic treatment, urologists and their
hospital should consider and monitor aseptic environments
to reduce the risk of infection within patients (microbiome)
and external (nosocomial/healthcare associated) pathogens
outside the hospital. This should include proper cleaning
and sterilization methods, frequent and thorough cleaning
of operating theaters and recovery areas, and thorough
disinfection of contamination. The surgical team should
prepare for surgery with effective hand washing, proper
protective clothing, and sterile maintenance [12]. Regarding
the choice of agents, the urologists must have knowledge
of each type of procedure, antibiotic susceptibility profile,
and local pathogen prevalence for virulence to establish
written regional guidelines. The EAU guidelines panel on
UTI decided not to make recommendations for specific
agents for specific procedures regarding the susceptibility
and availability of bacterial pathogens and antimicrobial
agents because of the significant differences between
Europe and the rest of the world in 2018. In the EAU
guidelines on urolithiasis, the panels suggested that drainage
should be performed for several days in patients who had

clinically significant infections and obstructions before

performing stone surgery, and a urine culture or microscopy
should be performed prior to surgery [4].

In the American Urological Association (AUA) guidelines
on the surgical management of stones published in 2016,
clinicians are required to perform urine analysis before the
interventional treatment [13,14], A urine culture should be
obtained in patients with clinical or laboratory signs of
infection, On the other hand, the AUA guideline panels
have not published recommendations on UTIs except for
acute uncomplicated cystitis and pyelonephritis, and
catheter-associated UTI [15,16],

The Japanese Urological Association (JUA) published their
guidelines on the prevention of perioperative infections
in the urological field, including open, laparoscopic and
endoscopic surgeries, and treatment of postoperative
infections [17]. The JUA guidelines suggested that the several
guidelines of urology were different from those of general
surgery, because urological surgeries include many endo-
urological procedures that can result in urine exposure in

the surgical field.

CYSTOSCOPY

In the EAU guidelines for UTIs, the panel suggested that
antibiotic prophylaxis offered no benefit in the proportion
of urinary infections with symptoms after cystoscopy. Two
systematic reviews and meta-analyses have been published
[18,19]. The meta-analysis study regarding antibiotic
prophylaxis for cystoscopy reported by Garcia-Perdomo
et al. [19] included seven randomized controlled trial (RCT)s
with a total of 3,038 participants, The outcome of symp-
tomatic UTI was measured by five trials of moderate quality
overall and meta-analysis revealed a benefit in the use of
antibiotic prophylaxis, Subgroup analysis, however, show-
ed that only two studies were classified as having a low
risk of bias: Cam et al. [20] and Garcia-Perdomo et al,
[21], who both reported no significant differences. This
study found moderate evidence against recommending
antimicrobial prophylactic therapy to prevent UTI and
asymptomatic bacteriuria in patients undergoing cystoscopy
with sterile urine. The other meta-analysis study for flexible
cystoscopy reported by Carey et al. [18] included seven
RCTs with a total of 5,107 participants. Antibiotic prophy-
laxis did reduce the number of cases of symptomatic (odds
ratio [OR], 0.34; 95% confidence interval [CI], 0.25 to 0.47)
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and asymptomatic bacteriuria (OR, 0.4; 95% CI, 0.29 to
0.54) but the number required for treatment were high.
Therefore, the authors could not advocate the use of
antibiotic prophylaxis for routine flexible cystoscopy pro-
cedures. The absolute risk of post-procedural UTI in
well-resourced countries is low, In addition, a large number
of procedures are performed. The use of prophylactic
antibiotics carries the high risk of contributing to increasing
antimicrobial resistance. Therefore, the EAU guidelines
strongly recommend against the use of antibiotic prophy-
laxis in patients undergoing flexible or rigid cystoscopy.
In the JUA guidelines [17], antibiotic prophylaxis also is
not necessary for patients without the risk factors. On the
other hand, if bacteriuria or UTI findings are detected prior
to cystoscopy, an attempt should be made to avoid the
use of antimicrobial agents that are expected to be effective,
In addition, they recommended antibiotic prophylaxis for
patients with risk factors, such as the presence of a urethral
catheter or ureteral stent, intermittent self-catheterization,
urinary retention, and a recent history of UTIs if there is
no detection of bacteriuria or UTI before cystoscopy [22].

Two guidelines recommend routine antibiotic prophy-
laxis be avoided in patients without the risk factors who
are undergoing flexible or rigid cystoscopy. Nevertheless,
it is recommended to check for bacteriuria before the
procedure, and prophylactic antibiotics should be consi-

dered in patients with the risk factors.

TRANSURETHRAL RESECTION OF PROSTATE

The EAU guidelines on UTIs recommended that single
dose antibiotic prophylaxis can reduce the rate of clinical
UTI following TURP. A systematic review of prophylactic
antibiotics in TURP is well documented. The most recent
systematic review reported by Mrkobrada et al. [23] included
a total of 28 trials (4,694 patients) comparing antibiotics
versus the placebo. The incidence of infection-related
adverse events was higher in patients who underwent TURP
without prophylactic antibiotics, Bacteriuria, bacteremia,
and fever were noted in 23,4%, 4.0%, and 26.9% of patients,
respectively. Antibiotics reduced the rates of bacteriuria
(RR, 0.34; 95% CI, 0.30 to 0.40), bacteremia (RR, 0,84;
95% CI, 0.71 to 0.99), and fever (RR, 0.25; 95% CI 0.11
to 0.560) significantly. No side effects associated with

antibiotic prophylaxis were recorded in those studies. Berry

and Barratt [24] performed a meta-analysis of 32 RCTs (4,260
patients), and confirmed that the use prophylactic antibiotics
prior to TURP reduced significantly the incidence of both
bacteriuria (RR, 0.65; 95% CI, 0.56 to 0.73) and clinical
septicemia (RR, 0.77; 95% CI, 0.55 to 0.88). The other
meta-analysis came to the same conclusion [25], JUA [17]
and the Canadian Urological Association (CUA) [23] guide-
lines also recommended that prophylactic antibiotics be
considered in patients who undergo TURP. All guidelines
recommend the use of antibiotic prophylaxis in men under-
going TURP because of the reduced risk of febrile UTI
after TURP procedures. In addition, it is advisable to treat
asymptomatic bacteriuria before performing other urolo-
gical procedures that are likely to cause mucosal bleeding.
In the guidelines for the Antibiotics use in urinary tract
infection published by the Korea Centers for Disease Control
& Prevention in 2018, asymptomatic bacteriuria should be
screened and treated before any procedures that could

involve mucosal bleeding, including TURP.

TRANSURETHRAL RESECTION OF BLAD-
DER TUMOR (TURBT)

EAU guidelines on UTIs recommended the use of
antimicrobial prophylactic therapy for patients who undergo
TURBT and have a high risk of post-operative sepsis.
Optionally, low-risk patients can be considered as not
requiring prophylactic antibiotics [26]. The incidence of
postoperative UTIs in TURBT ranged from 10% to 40%
[27,28]. A literature review found one systematic review
that included two trials with a total of 152 participants
[29]. The two reviewed trials found no difference in the
rate of bacteriuria and neither had clinical UTI events, or
reported clinical UTI,

The studies by Delavierre et al. [30] and MacDermott
et al. [31] are relatively outdated and included a small number
of patients, Both studies reported no significant decrease
in the incidence of bacteriuria after TURBT using antibiotic
prophylaxis (24,1% in the placebo vs, 9.4% in antimicrobial
prophylaxis; 17% in placebo vs. 4.5% in antimicrobial
prophylaxis). Delavierre et al. [30] reported that both groups
had no incidence of symptomatic UTI. On the other hand,
both studies did not perform further analysis according
to the presence of risk factors for post-operative UTI,

including the tumor size and preoperative urinary tract
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catheterization, Appell et al. [32] reported that occult
bacterial colonization to the bladder tumor caused postope-
rative UTI, even if the preoperative urine was sterile, and
the incidence of UTIs after TURBT was higher than that
after TURP, Therefore, the JUA guidelines [17] recommend
the use of prophylactic antibiotics in patients undergoing
TURBT based on Japanese circumstances. Overall, the use
of antibiotic prophylaxis to reduce infectious complications

may be considered in high-risk patients undergoing TURBT,

EXTRACORPOREAL SHOCK WAVE LITHO-
TRIPSY (ESWL)

ESWL is now a common procedure for renal and ureter
stones less than 1 or 2 cm in size, breaking the calculi
without making a wound and invasiveness [33]. The
incidence of symptomatic UTI after ESWL was quite low
in 3% (0% to 10%) of patients without preoperative
bacteriuria [17]. The EAU guidelines on UTIs recommended
that prophylactic antibiotics be avoided in patients
undergoing ESWL because of the lack of benefit in reducing
infectious complications and the possible risk of increasing
bacterial resistance and the side effects of antibiotics. Two
systematic reviews and meta-analyses for the use of
prophylactic antibiotics in patients without bacteriuria
undergoing ESWL were identified. The study published
by Lu et al. [34], included nine RCTs with a total of 1,364
patients, Antibiotic prophylaxis could not improve the
symptoms, and decreased neither the post-ESWL fever and
bacteriuria, nor the incidence of UTI after ESWL, Mrkobrada
et al, [23] included eight randomized studies with a total
of 940 participants, This study also found no evidence that
prophylactic antibiotics for ESWL help reduce infections
[23]. Hsieh et al. [35] reported RCT with 274 patients. The
results showed no benefit of using a single dose of
levofloxacin (500 mg) for preventing pyuria, bacteriuria,
and febrile UTI after ESWL [35]. In contrast, there were
several factors related to bacteriuria. Patients with large
infected stones (>2 cm) had a high risk of febrile UTI
following ESWL [36]. A previous study reported that patients
with stones greater than 3 cm in diameter have a significantly
higher rate of bacteriuria than those with renal stones 0.4
to 3 cm in diameter (20% vs. 10%) [37]. In addition, struvite
stones were found to be associated more frequently with

bacteriuria after ESWL than other types of stones (17.3%

vs. 2.1%) [38]. Honey et al. [39] reported a prospective
case-series of 526 shockwave lithotripsy patients. In this
study, among the 389 patients included, only eight high
risk cases received selective antimicrobial prophylaxis, They
documented very low rates of UTI (0.3%) and asymptomatic
bacteriuria (2.8%). According to this result, they suggested
that antibiotic prophylaxis for ESWL provides no benetfit
except for those at a high risk of infection. The CUA
guidelines and JUA guidelines also recommend that
prophylactic antibiotics is unnecessary for patients who had
no pre-ESWL bacteriuria because of the low incidence of
post-ESWL symptomatic UTIs or bacteremia following
ESWL. These guidelines, however, recommend that
antibiotic prophylaxis be considered for those with the risk
factors of developing pyelonephritis after ESWL, such as
preoperative bacteriuria, repeated ESWL, infected stones,

and stones with a size of =2 cm.

URETEROSCOPY

In the EAU guidelines on UTI, the panels suggested that
antimicrobial prophylactic therapy can reduce the rate of
symptomatic UTI following ureteroscopic surgery. In a
systematic review in 2008 [29], two randomized studies with
a total of 233 participants reported that prophylactic
antibiotic therapy reduced the risk of bacteriuria but not
clinical UTI [8,40]. Those two RCTs on UTI following urete-
roscopy provided low grade evidence because they were
published in 1990 [40] and 2003 [8]. In 2015, Lo et al.
[41] from Taiwan reported a systematic review and meta-
analysis on the effectiveness of prophylactic antibiotics
against post-URSL. In total, four trials enrolling 500 patients
met the inclusion criteria and were subjected to meta-
analysis. Prophylactic antibiotic therapy decreased signi-
ficantly the incidence of postoperative pyuria (RR, 0.65;
95% CI, 0.51 to 0.82) and bacteriuria (RR, 0.26; 95% CI,
0.12 to 0.60; p=0.001). Patients who underwent prophy-
lactic antibiotic therapy tended to have a lower febrile UTI
rate, even though there was no significant difference. They
concluded that antibiotic prophylaxis can decrease the
incidence of pyuria and bacteriuria after ureteroscopy. On
the other hand, they failed to prove that a single dose
of prophylactic antibiotics can reduce the rate of UTI
significantly because of the low incidence of postoperative

febrile UTIs. The rate of bacteriuria was reduced using
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antibiotic prophylaxis. The EAU panel discussion consi-
dered that despite the low quality evidence suggesting no
benefit in reducing the risk of clinical UTI, clinicians and
patients would prefer to use prophylaxis to prevent kidney
infection or sepsis. Ideally, this should be examined in
a robustly designed clinical study.

In the EAU guidelines on urolithiasis, UTI should always
be treated if stone surgery is planned [4], In patients with
a clinically significant infection and obstruction, pre-
operative drainage should be performed for several days
before starting stone surgery. In addition, a urine culture
or urinary microscopy should be performed before surgery
[42]. To prevent infection following ureteroscopy and
percutaneous stone surgery, however, there has been no
clear-cut evidence until now [41].

In the JUA guidelines, postoperative UTIs occur easily
and sometimes develop into febrile UTIs, because these
obstructions are present or the procedure is invasive [17].
In particular, ureterorenoscopic observations of the upper
urinary tract sometimes take a long time, resulting in
invasiveness. The operation time and operative invasiveness
depend on the individual. The operative invasiveness also
depend on the type of ureterorenoscope (rigid or flexible,
size, etc.). For these reasons, it is difficult to unify
antimicrobial prophylaxis. Therefore, they recommended
routine prophylaxis in the JUA guidelines based on Japanese
circumstances. The CUA guidelines suggested that peri-
procedural antibiotics be considered in patients undergoing
ureteroscopy and the choice of specific agent for prophylaxis
should be based, in part, on the regional epidemiology
of antibiotics resistance in potential uropathogens [23].

These guidelines recommended perioperative antibiotic
prophylaxis in all patients undergoing endourological treat-

ment,

PERCUTANEOUS NEPHROLITHOTOMY

In the FAU guidelines on urolithiasis, ESWL and retrograde
intrarenal surgery are recommended as the first-line
treatment for renal stones <2 cm in length, and PCNL
is recommended as a first-line treatment for renal stones
=2 cm [7,43]. The EAU guidelines on UTIs recommended
that single dose antibiotic prophylaxis can reduce the rate
of clinical urinary infection following PCNL. The CUA guide-

lines also recommended that peri-procedural antibiotics be

considered in patients undergoing ureteroscopy and PCNL
[23]. They suggested that the choice of a specific agent
for prophylaxis should be based, in part, on the local
epidemiology of drug resistance in potential uropathogens.
Seyrek et al, [44] compared sulbactam-ampicillin and
cefuroxime antibiotics for the prophylaxis of PCNL and
determine the optimal regimen for prophylactic antibiotic
maintenance to prevent systemic inflammatory response
syndrome (SIRS). In their study, 198 patients, in whom
PCNL had been performed, were randomized prospectively
into two groups regarding the type of prophylactic anti-
biotics including sulbactam-ampicillin in group 1 and
cefuroxime in group 2. In the positive culture rates, there
was no difference between the two groups. SIRS was
observed in 13 (43.3%) patients in group 1 and 17 patients
(56.7%) in group 2 (p=0.44). In the relationship between
the duration of antibiotic maintenance and SIRS develop-
ment, there was no difference between the two groups
(p=0.95 for group 1; p=0.39 for group 2). Two patients
had urosepsis after PCNL, and one patient died from septic
shock, They concluded that sulbactam-ampicillin and cefu-
roxime antibiotics can be used safely for prophylaxis in
patients undergoing PCNL and single dose administration
would be sufficient. Tuzel et al. [45] compared two different
protocols of antibiotic prophylaxis in PCNL, In their pro-
spective study, 73 patients with preoperative sterile urine
were divided into single-dose or short-course antibiotic
prophylaxis groups. The patients in group 1 (n=36) were
given only a single dose of ceftriaxone during the induction
of anesthesia, while group 2 (n=37) were given oral third-
generation cephalosporin after ceftriaxone until ne-
phrostomy catheter withdrawal. Fever of >38C (p=0.52)
developed in four (11.1%) patients in group 1 and six
(16.2%) patients in group 2. Positive stone cultures
developed in eight patients, Of those, three (8.3%) were
in the first group and five (13.5%) were in the second
group (p=0.47). The urine sent for culture on the
nephrostomy catheter withdrawal day had positive results
in three and two patients for groups 1 and 2, respectively
(p=0.54). The authors suggested that both antibiotic prophy-
laxis methods were similar in terms of preventing septic
complications and recommended a single-dose antibiotic
prophylaxis protocol to patients undergoing PCNL.

In the EAU guidelines on urolithiasis, antibiotic prophy-

laxis decreased significantly the rate of post-operative fever
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Table 1. Recommendations according to the guidelines for antibiotic prophylaxis in endourological procedures

Guidelines
Procedure Risk factor European Association American Urological Japanese Urological Canadian Urological
of Urology Association Association Association
Cystoscopy Most patients Not recommended Not recommended  Not recommended Not recommended
High risk patients (the presence of Not mentioned Not mentioned Recommended Recommended
a urethral catheter or ureteral
stent, intermittent
self-catheterization, urinary
retention, and recent history of
UTls, etc.)
TURP? All patients Recommended Recommended Recommended Recommended
TURBT? All patients Weakly recommended Recommended Recommended Not mentioned
ESWL Most patients Not recommended Not recommended  Not recommended Not recommended
High risk patients (preoperative Not mentioned Recommended Recommended Recommended
bacteriuria, repeated ESWL,
infected stones, and stones with
a size of =2 cm, etc.)
Ureteroscopy All patients Recommended Recommended Recommended Recommended
Percutaneous All patients Recommended Recommended Recommended Recommended

nephrolithotomy

TURP: transurethral resection of prostate, TURBT: transurethral resection of bladder tumor, ESWL: extracorporeal shock wave lithotripsy, UTI: urinary

tract infection.

YAsymptomatic bacteriuria should be screened and treated before procedures with mucosal bleeding including TURP and TURBT.

and other complications in patients with negative baseline
urine culture [4]. In addition, EAU guidelines recommended
that single dose administration is sufficient and perioperative
antibiotic prophylaxis can be performed on all patients
undergoing endourological treatment with a high strength

rating in the guidelines recommendation.

CONCLUSIONS

Most urological practice consists of surgical procedures
because the field of urology is a division of surgery. In
particular, endourologic procedures have been developed
with an improvement of endoscope and instrumentation,
Although the prevention of perioperative infections in each
surgical field is a very important issue, the evidence and
number of guidelines are limited. In addition, quinolone
resistance has been reported to be higher in Korea than
in other countries, Furthermore, the resistance rate of
domestic pathogens against trimethoprim-sulfamethoxazole
antibiotics, which is recommended as a primary antibiotic
for urinary tract infections in US or Europe, is also high.
This is why it is difficult to apply other national guidelines
directly to Korea, Most reported studies have used first
or second generation cephalosporin or quinolone series

as antibiotic prophylaxis. Although no prophylactic anti-

biotics have been established for Korea, this paper recom-
mends that the first or second generation cephalosporin
be used as antibiotic prophylaxis, Therefore, guidelines
should be developed based on Korean circumstances (Table
.
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