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Abstract

Background: While antibiotic prophylaxis is recommended to all 
patients undergoing transurethral resection of prostate (TURP), little 
data exist regarding prescribing patterns of urologists prior to this 
procedure. Here, we sought to determine real-world antibiotic 
prophylaxis prescribing patterns at a high volume Canadian insti-
tution and determine compliance rates to recommendations put 
forth by the American Urological Association’s (AUA) Best Practice 
Statement (BPS) on antimicrobial prophylaxis.
Methods: A retrospective chart review of 488 patients undergoing 
TURP was conducted. Electronic medical records were reviewed 
to determine antibiotics prescribed 3 hours preoperatively and 24 
hours postoperatively. For patients without a catheter, compliance 
was defined as those receiving an antibiotic prior to TURP. In 
patients with an indwelling catheter, compliance was defined as 
those receiving antibiotics from two different classes prior to surgery.
Results: Overall, a total of 30 antibiotic regimens were utilized. 
The most common single antibiotic regimens prescribed were cip-
rofloxacin (32%), cefazolin (25%) and gentamicin (3%). In those 
patients with indwelling Foley catheters prior to TURP, a significant 
increase in gentamicin, as well as combination antibiotic regimens, 
was noted. The compliance rate with the AUA BPS in patients with-
out a preoperative catheter was 81%, while the compliance rate 
for patients with an indwelling catheter prior to TURP was 37%.
Interpretation: Collectively, our results demonstrate that prescribing 
patterns vary significantly prior to TURP, with compliance to AUA 
BPS being lower than anticipated. Overall, these results support 
educational efforts in this area, and the development of Canadian 
recommendations to improve uptake by practicing urologists. 

Introduction 

Transurethral resection of prostate (TURP) is a clean contam-
inated surgical procedure for management of benign pros-

tatic hyperplasia (BPH).1-3 The postoperative complications 
of TURP include hematuria, dysuria, fever and bacteriuria.4-6 

Urological manipulation with TURP instrumentation is a 
recognized cause of post-TURP urinary tract infections (UTI), 
as well as possible septicemia.4,7-9 The reported incidence of 
postoperative UTI is between 6% and 60%.4,6,10 Recognized 
sources of infection include urethral bacterial flora, urethral 
catheters, intra-operative or postoperative surgical contami-
nation, and infection transferred from a distant sites.8,11-15 

Moreover, factors which can contribute to increase in risk 
of post-TURP UTI include presence of preoperative infected 
urine, indwelling catheter, advanced age, anatomic abnor-
malities of the urinary tract, smoking, immune-suppression 
and prolonged hospitalization.5,13,16,17

There is strong evidence supporting the use of prophylac-
tic antibiotics prior to TURP procedure. In a meta-analysis 
of 32 randomized controlled trials (RCT) including 4260 
patients, antibacterial prophylaxis prior to TURP significantly 
reduced the incidence of bacteriuria and clinical sepsis.6 

A similar meta-analysis with 28 trials and 4694 patients 
has also shown the benefit of preoperative antibiotic use in 
decreasing incidence of post-TURP bacteriuria, high fever, 
bacteremia and additional antibiotic treatment.4 Clinical effi-
cacy was shown for antibiotic classes including fluoroqui-
onolones, third generation cephalosporins, aminoglycosides 
and trimethroprim-sulfamethoxazole (TMP-SMX).18-25

Based on the available evidence, the 2008 American 
Urology Association (AUA) Best Practice Statements (BPS) 
on Urologic Surgery Antimicrobial Prophylaxis recommends 
use of prophylactic antibiotics for all patients undergoing 
TURP.1 The recommended first-line agents are fluoroquino-
lones or TMP-SMX, with alternatives including aminoglyco-
sides alone or with ampicillin, cephalosporins or amoxicil-
lin/clavulanate <24 hours prior to TURP. In cases where an 
external urinary catheter is present or placed at the time of 
procedure, the AUA BPS recommends additional antibiotic 
treatment for patients with risk factors.1

In contrast to the AUA, there are no standardized Canadian 
consensus statements on the use of prophylactic antibiotics 
for patients undergoing TURP. Moreover, there is a signifi-
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cant lack of literature regarding the actual prescribing pat-
terns of prophylactic antibiotics for this procedure. Thus, as 
consensus among Canadian urologists regarding this issue 
is unknown, we sought to characterize prescribing patterns 
of prophylactic antibiotics prior to TURP in real-world clini-
cal practice in a large Canadian centre. Additionally, we 
compared our results to the recommendations put forth by 
the AUA BPS to measure compliance with this document 
to gain insight into its influence and applicability to our 
healthcare system. This study is part of a larger Physician 
Learning Program undertaken by the Division of Urology at 
the University of Calgary, Calgary, Alberta.

Methods 

We conducted a retrospective chart review and electronic 
health record review of 488 patients who underwent either 
standard TURP, transurethral resection in saline (TURIS; 
Olympus, Center Valley, PA), or GreenLight laser (American 
Medical Systems; Minnetonka, MN) photovapourization of 
prostate (PVP) between September 2009 and June 2010 in 
Calgary, Alberta, Canada (herein referred to as the “TURP” 
group). Informed consent was obtained by all participating 
urologists, which included all members of the Division of 
Urology at the University of Calgary. Ethics approval for the 
study was granted by the Chair of Conjoint Health Research 
Ethics Board of the University of Calgary. 

Sunrise Clinical Manager (SCM), an electronic health 
records system which includes medical orders, medication 

administration records, as well as diagnostic imaging and 
laboratory results, was reviewed to obtain all antibiotics pre-
scribed 3 hours prior to surgery and 24 hours post-surgery. 
This was supplemented by manual chart review. Additional 
variables collected included patient demographics, urgency 
of procedure and preoperative catheter status.

Patients were categorized according to preoperative cath-
eter status and analyzed for agent(s) and administration time 
of the pre-TURP antibiotic regimen utilized. Compliance 
with the 2008 AUA BPS was then determined. For patients 
without a catheter, compliance was defined as those receiv-
ing an antibiotic prior to TURP. In patients with an external-
ized indwelling urinary catheter preoperatively, compliance 
was defined as those receiving antibiotics from two different 
classes prior to surgery. This represents our interpretation 
of the AUA BPS which states, “In cases where an external 
urinary catheter is present prior to or is placed at the time 
of the procedure, additional antimicrobial treatment (≤24 
hours) is recommended in patients with risk factors.” Risk 
factors listed include the presence of an externalized urinary 
catheter.

Results 

For the 9-month study period, 488 patients were identified. 
Data analysis on prescribing patterns was conducted on 
all 488 patients (Table 1, Fig. 1) The most common single 
antibiotic regimens prescribed were ciprofloxacin (32%), 
cefazolin (25%) and gentamicin (3%), respectively. The 

Fig. 1. Pie chart depicting antibacterial prophylaxis for all TURP patients. Antibiotics given 3 hours preoperatively to 24 hours 
postoperatively were tabulated. Percentages of total patients receiving given antibiotic regimen are depicted. Septra: Septra DS; 
Cipro: ciprofloxacin; Gent: gentamicin; TMP-SMX: trimethroprim-sulfamethoxazole. 
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most common combinations of antibiotics prescribed were 
cefazolin with ciprofloxacin (8%), cefazolin with TMP-SMX 
(2%) and cefazolin with gentamicin (4%). Of the total num-
ber of patients, 74 (15%) received no antibiotic prophylaxis 
prior to TURP. 

A total of 328 (67%) patients had no indwelling catheter 
prior to surgery. When looking at the antibiotic regimens 
(Table 2, Fig. 2), 211 (64%) patients received a single anti-
biotic. Of the total 328 patients, 35% received ciproflox-
acin, 24% cefazolin, 3% gentamicin, 1% TMP-SMX and 
1% nitrofurantoin. A total of 51 (16%) patients received 
two antibiotics from two separate classes. The most com-
mon combinations were 6% cefazolin with ciprofloxacin, 
3% cefazolin with TMP-SMX, 2% cefazolin with gentami-
cin, and 1% ciprofloxacin with gentamicin. Three patients 
received antibiotic combinations from three separate classes; 
1 patient received ampicillin with gentamicin and ciproflox-
acin, and 2 patients received cefazolin with gentamicin and 
ciprofloxacin. In this population, 63 (19%) patients received 
no antibiotic prophylaxis prior to their surgery. 

A total of 160 (33%) patients had an indwelling urinary 
catheter prior to TURP. Of these, 91 (58%) patients received 
a single antibiotic regimen. The most common agents pre-
scribed were ciprofloxacin (24%), cefazolin (25%), gentamicin 
(4%) and TMP-SMX (3%) (Table 3, Fig. 3). In total, 50 (30%) 
patients received two different antibiotics. The most common 
combinations were 7% cefazolin with gentamicin, 2% cip-

rofloxacin with TMP-SMX, 2% cefazolin and TMP-SMX, and 
2% ciprofloxacin and gentamicin. Eight (5%) patients received 
three different antibiotics and 1 patient (0.6%) received four 
different antibiotics. A total of 12 (7%) patients in this group 
received no antibiotic prophylaxis prior to TURP. 

The compliance rate with the AUA BPS in patients with-
out a preoperative catheter was 81%, while the compliance 
rate for patients with an indwelling catheter prior to TURP 
was 37% (Fig. 4).  

Discussion 

The use of routine antibiotic prophylaxis prior to TURP is 
supported by level A evidence and recommended for all 
patients undergoing this procedure by the AUA’s BPS on 
antimicrobial prophylaxis.1 However, there is a paucity of 
literature describing urologists’ prescribing patterns with 
respect to choice of antibiotic regimen in patients with and 
without risk factors for infection, particularly in the Canadian 
healthcare system. In the present study, we assessed an 
online medical charting system to capture preoperative 
antibiotics prescribed by urologists for patients undergoing 
TURP. This study evaluates prescribing practices and com-
pliance with the AUA BPS only; we do not correlate these 
with outcomes, such as infection rates.

Overall, antibiotic prophylaxis regimens varied signifi-
cantly, underscoring a lack of consensus with respect to 

Fig. 2. Pie chart depicting antibacterial prophylaxis for patient without indwelling catheter. Antibiotics given 3 hours preoperatively to 24 
hours postoperatively were tabulated. Percentages of total patients without preoperative indwelling catheters receiving a given antibiotic 
regimen are depicted. Septra: Septra DS; Cipro: ciprofloxacin; Gent: gentamicin; TMP-SMX: trimethroprim-sulfamethoxazole.



optimal antibiotic choice prior to this procedure. Moreover, 
compliance with AUA BPS recommendations was lower 
than expected, suggesting either a lack of awareness amongst 
urologists regarding this document, conflicting opinion on 
its validity or applicability to their practice, and/or error. 
As the use of prophylactic antibiotics has significant effects 
on patient outcomes, development of drug resistance and 
cost to healthcare systems, we believe these results highlight 
the need for further research, and the development and dis-
semination of Canadian consensus regarding optimal drug 
selection prior to this common urological procedure. 

There is a lack of evidence to suggest the routine use 
of one class of antibiotics versus another, with aminogly-
cosides, flourquinolones, cephalosporins and TMP-SMX all 
demonstrating efficacy in large meta-analyses.6,18-25 This is 
further supported by a RCT demonstrating equivalent out-
comes with the use of levofloxacin versus TMP-SMX as 

antibiotic prophylaxis for TURP.2 As such, the wide variety 
of antibiotic regimens used by urologists at our institution 
is understandable as no single agent stands out as superior 
with respect to efficacy (Fig. 1). In addition to efficacy, how-
ever, the safety, cost, convenience, as well as local bacterial 
resistance patterns, are considered in the selection of an 
antibiotic.1 While these factors were not included in our data 
analysis, it is logical that their combination contributed to 
urologists’ antibiotic choice and may explain differences in 
prescribing patterns. Hence, our results support the initia-
tion of prospective studies to determine the most efficacious 
antibiotics, as well as the factors that influence urologists’ 
prescribing patterns prior to this procedure. 

As no Canadian recommendations exist to guide urolo-
gists on optimal antibiotic prophylaxis prior to TURP, we 
analyzed our practice patterns in reference to recommenda-
tions published by the AUA’s BPS. We found that compli-
ance with these recommendations was lower than antici-
pated; 19% of patients undergoing elective TURP, who did 
not arrive at the operating room with an indwelling catheter, 
did not receive preoperative antibiotic prophylaxis (Fig. 4). 
This suggests that a lack of awareness or acceptance of the 
BPS may exist, highlighting the need for further research and 
focused education on this topic. Moreover, as both lack of 
knowledge and low compliance may be attributed to low 
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Table 1. Antibacterial prophylaxis for all TURP patients

Regimen Antibiotic(s) used
No. 

patients
Single agent Cefazolin 120

(n=302) Ciprofloxacin 155

Gentamicin 16

TMP-SMX 6

Nitrofurantoin 3

Norfloxacin 1

Cephalexin 1

Two agents Cefazolin + Ciprofloxacin 41

(n=101) Cefazolin + Gentamicin 18

Cefazolin + TMP-SMX 12

Ciprofloxacin + Gentamicin 6

Ciprofloxacin + TMP-SMX 5

Ampicillin + Gentamicin 6

Cefazolin + Levofloxacin 1

Ciprofloxacin + Cephalexin 1

Ciprofloxacin + Levofloxacin 1

Gentamicin + Nitrofurantoin 3

Cefazolin + Flagyl 1

Amoxicillin + Clavulin 1

Amoxicillin + Cefazolin 1

Gentamicin + TMP-SMX 1

Ampicillin + Ciprofloxacin 1

Tobramycin + Ciprofloxacin 1

Piperacillin + Tazobactam 1

Three agents Ampicillin + Gentamicin + Ciprofloxacin 2

(n=11) Cefazolin + Gentamicin + Ciprofloxacin 5

Cefazolin + Ciprofloxacin + Ceftriaxone 1

Cefazolin + Gentamicin + Nitrofurantoin 2

Gentamicin + Ciprofloxacin + TMP-SMX 1

No antibacterial prophylaxis 74

Total 488
TURP: transurethral resection of the prostate; TMP-SMX: trimethroprim-sulfamethoxazole.

Table 2. Antibacterial prophylaxis for patients without 
indwelling catheter

Regimen Antibiotic(s) used
No. 

patients
Single agent Cefazolin 120

(n=211) Cefazolin 80

Ciprofloxacin 116

Gentamicin 10

TMP-SMX 2

Nitrofurantoin 2

Norfloxacin 1

Two agents Cefazolin + Gentamicin 18

(n=51) Cefazolin + Ciprofloxacin 21

Cefazolin + Gentamicin 7

Cefazolin + TMP-SMX 9

Ciprofloxacin + Gentamicin 3

Ampicillin + Gentamicin 5

Gentamicin + Nitrofurantoin 2

Cefazolin + Flagyl 1

Ciprofloxacin + TMP-SMX 1

Amoxicillin + Clavulin 1

Amoxicillin + Cefazolin 1

Three agents Ampicillin + Getamicin + Ciprofloxacin 1

(n=3) Cefazolin + Gentamicin + Ciprofloxacin 2

No antibiotic prophylaxis 63

Total 328
TMP-SMX: trimethroprim-sulfamethoxazole.



readership of the BPS, we feel that Canadian recommen-
dations may have farther-reaching effects. Alternatively, as 
no Canadian clinical trials investigating prophylactic anti-
biotics have been conducted, urologists may question the 
applicability of the AUA recommendations to our healthcare 
system. Hence, a lack of faith in the AUA BPS may account 
for our observed low compliance rates. Future studies will 
be required to determine this and are of upmost importance 
in developing successful interventions for changing practice 
if deemed necessary.

As preoperative catheter status is a significant risk fac-
tor for increased post-TURP bacteriuria and infection,26 we 
further characterized prescribing patterns in this patient 
population. While this has not been previously described, 
surveys of urologists have highlighted the significantly varied 
choice of agent used as prophylaxis.27 Similarly, we also 
observed diverse antibiotic regimens in this patient popula-
tion, again highlighting a lack of consensus among urologists 
for optimal choice of agent (Fig. 3). The use of gentamicin 
significantly increased for patients with indwelling catheters, 
suggesting the preferential use of this agent in this setting; 
this finding was also consistent with previous studies.27 

Compliance with the AUA BPS was also quantified for 
patients with indwelling catheters. We interpret the AUA 
BPS to suggest that patients with indwelling catheters 
require two antibiotics from different classes prior to TURP.1 

Admittedly, this is a subjective interpretation of the BPS, 
which only states that “additional antibiotic prophylaxis is 

required for those with risk factors.” The use of two antibiot-
ics from two different classes was felt to be appropriate given 
the increased risk of resistant organism infections in these 
patients. Using this definition we found that compliance 
with the BPS was only 37% (Fig. 4). This is likely at least 
a slight underestimate, as we could not accurately capture 
patients who were appropriately treated preoperatively in 
a targeted manner based on culture and sensitivity results, 
which the AUA BPS also considers appropriate. If we con-
sidered compliance for these patients to be defined in the 
same way as those without a catheter, it would be calculated 
at 93%; however, we feel that these patients would have 
been under-treated. 

Along with the reasons for poor compliance listed above, 
it is also possible, in this setting, that prescribing practice 
is affected by the often semi-urgent nature of the cases, or 
the fact that many patients are transferred to the care of an 
on-call surgeon, creating a gap in preoperative care. Once 
again, this underscores the necessity of further prospective 
studies investigating optimal antibiotic choice in this set-
ting, as well as related educational efforts. In the short-term, 
measures, such as including catheter status and review of 
cultures in the preoperative briefing, may help raise aware-
ness of the potential need for additional antibiotics in these 
patients.

The main limitation of this study is its retrospective nature. 
Additionally, the subjective interpretation of the AUA BPS is 
also a limitation and may bias our results and underestimate 
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Fig. 3. Pie chart depicting antibacterial prophylaxis for patient with indwelling catheter. Antibiotics given 3 hours preoperatively to 24 hours 
postoperatively were tabulated. Percentages of total patients with pre-operative indwelling catheters receiving a given antibiotic regimen 
are depicted. Septra: Septra DS; Cipro: ciprofloxacin; Gent: gentamicin; TMP-SMX: trimethroprim-sulfamethoxazole.
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compliance rates for patients with indwelling catheters at 
the time of TURP. 

Conclusion 

Antibiotic prescribing patterns prior to TURP vary consider-
ably, reflecting a lack of consensus among optimal choice 
of agent for this procedure. While the AUA BPS recom-
mends the routine use of antibiotic prophylaxis for TURP, 
compliance among urologists is poor, particularly in those 
patients with indwelling catheters at the time of surgery. 
Our work highlights the need for further prospective studies 
investigating optimal choice of antibiotic regimens prior to 
TURP. Moreover, investigation of those factors contribut-
ing to low compliance with AUA guidelines is necessary to 
determine whether these patterns reflect lack of knowledge 
among urologists regarding this topic versus inapplicability 
of the recommendations to our population or healthcare 
system. Overall, the lack of consensus and compliance high-
lighted in our study suggests the need for the development 
of Canadian guidelines. 
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Table 3. Antibiotic prophylaxis for patients with indwelling 
catheter

Regimen Antibiotic(s) Used
No. 

patients 
Single agent Cefazolin 120

(n=91) Cefazolin 40

Ciprofloxacin 39

Gentamicin 6

TMP-SMX 4

Nitrofurantoin 1

Two agents Cephalexin 1

(n=50) Cefazolin + Ciprofloxacin 20

Cefazolin + Gentamicin 11

Ciprofloxacin + TMP-SMX 4

Cefazolin + TMP-SMX 3

Ciprofloxacin + Gentamicin 3

Cefazolin + Levofloxacin 1

Ciprofloxacin + Cephalexin 1

Ciprofloxacin + Levofloxacin 1

Getnamicin + TMP-SMX 1

Gentamicin + Nitrofurantoin 1

Ampicillin + Gentamicin 1

Ampicillin + Ciprofloxaxacin 1

Tobramycin + Ciprofloxacin 1

Three agents Piperacillin + Tazobactam 1

(n=7) Cefazolin + Gentamicin + Ciprofloxacin 3

Cefazolin + Ciprofloxacin + Ceftriaxone 1

Cefazolin + Gentamicin + Nitrofurantoin 1

Getamicin + Ampicillin + Ciprofloxacin 1

No antibacterial prophylaxis 12

Total 160
TMP-SMX: trimethroprim-sulfamethoxazole.


