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Abstract 
Background: The incidence of infection associated with transrectal prostate 
biopsy has been increasing largely due to fluoroquinolone resistance (FQR). 
Purpose: To identify the antibiotic prescribing patterns employed when men 
seek medical professionals due to infectious complications of prostate biopsy, 
and employ a quality improvement initiative to improve antibiotic selection. 
Methods: A retrospective review determined the percentage of patients who 
presented to the emergency department (ED) after TRUS biopsy, and whether 
they were given appropriate antibiotic therapy. Prospective quality improve-
ment was initiated by obtaining cultures via rectal swab at the time of trans-
rectal biopsy in order to allow culture results and fluoroquinolone sensitivities 
to be available in the electronic medical record. The provider to guide antibi-
otic selection if the patient returned with infection symptoms could utilize the 
data. Findings: From 10/2009 to 6/2014, 0.5% (9/1724) of patients who un-
derwent TRUS prostate biopsy returned to the ED with infection. Seven pa-
tients had complete data and 4 (0.57%) were given appropriate initial antibi-
otic treatment. To improve antibiotic selection, the 119 men who underwent 
rectal swab culture prior to biopsy 19.3% (23/119) showed FQR on rectal cul-
ture. 4% (5/119) were hospitalized with infection, demonstrating a significant 
increase in infection incidence from retrospective chart review (0.5% to 4%, p = 
0.0013). Of these 5 men, 60% (3/5) had FQR on rectal culture. Conclusions: 
Rectal culture at the time of biopsy may lead to faster recognition of resistant 
bacteria when presented with prostate biopsy infection. 
 

Keywords 
Prostate Biopsy, Infection, Antibiotic Resistance, Fluoroquinolone 

How to cite this paper: Madsen, S.R., 
Rourke, E., Overholser, S. and Liss, M.A. 
(2017) Initial Antibiotic Selection of Patients 
Presenting with Infection after Transrectal 
Prostate Biopsy Leading to a Quality Im-
provement Initiative. Open Journal of Urol-
ogy, 7, 131-137. 
https://doi.org/10.4236/oju.2017.78016 
 
Received: July 27, 2017 
Accepted: August 15, 2017 
Published: August 18, 2017 
 
Copyright © 2017 by authors and  
Scientific Research Publishing Inc. 
This work is licensed under the Creative 
Commons Attribution International  
License (CC BY 4.0). 
http://creativecommons.org/licenses/by/4.0/   

   
Open Access

http://www.scirp.org/journal/oju
https://doi.org/10.4236/oju.2017.78016
http://www.scirp.org
https://doi.org/10.4236/oju.2017.78016
http://creativecommons.org/licenses/by/4.0/


S. R. Madsen et al. 
 

 

DOI: 10.4236/oju.2017.78016 132 Open Journal of Urology 
 

1. Introduction 

Transrectal ultrasound guided (TRUS) prostate biopsy is a widely used, mini-
mally invasive procedure implemented in the initial patient work-up for prostate 
cancer [1]. During the procedure, a needle traverses both the anterior wall of the 
rectum and the prostate, potentially introducing colonic pathogens into the 
prostate and surrounding tissues. The bacteria found in the rectum at the time 
have been confirmed in the blood of post prostate biopsy septicemia confirming 
the bacteria directly come from the rectal flora [2]. Fluoroquinolone (FQ) anti-
biotics have historically been the standard prophylactic therapy used to prevent 
infection following biopsy. Though complications associated with this procedure 
are rare (1% - 6%), the incidence of post-biopsy infections has been increasing 
over the last decade [1] [3] [4] [5] [6]. Additionally, recent studies have demon-
strated an increased incidence of FQ resistance in blood and urine cultures of 
patients presenting with infectious complications after TRUS prostate biopsy [6] 
[7] [8] [9]. Improvement can be made in the initial treatment of patients pre-
senting with infections after prostate biopsy. Our purpose is to identify the anti-
biotic prescribing patterns employed when men seek medical professionals due 
to infectious complications of TRUS prostate biopsy. Due to the high resistance 
rate of trimethoprim/sulfamethoxazole and ciprofloxacin, these medications 
may not be appropriate to treat biopsy complications. We then seek to utilize a 
quality improvement initiative at the Audie L. Murphy Veterans Affairs Hospital 
(ALMVAH) to provide an alternative approach to guide antibiotic selection.  

2. Methods 
2.1. Retrospective Review 

A retrospective chart review was performed for all TRUS prostate biopsies per-
formed at ALMVAH within the last 5 years (10/2009 to 6/2014). All patients 
who presented to the Emergency Department (ED) shortly after biopsy were 
identified for further chart review. The patients who returned to the ED for a 
potentially biopsy-related infection were identified, and the antibiotics adminis-
tered in the emergency department were recorded to identify the number of pa-
tients treated with FQ versus any other antibiotic therapy. A simple analysis was 
performed to identify the percentage of patients who presented to the emergency 
department with a biopsy related infection, and the percentage of those return-
ing patients who were treated in the emergency department with appropriate 
antibiotic therapy.  

2.2. Quality Improvement 

In order to determine colonization and FQ resistance, we prospectively cultured 
patients undergoing TRUS biopsy with rectal swab prior to biopsy from July 6th, 
2015 to October 1st, 2015. The Liquid Stuart Medium swab and transport system 
(Copan Diagnostics, Murrieta, CA) was performed immediately prior to place-
ment of the ultrasound probe and sent to microbiology where it was inoculated 
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onto MacConkey agar containing 10 µg/ml of ciprofloxacin (Hardy Diagnostics, 
Santa Maria, CA). As a control, the sample was also inoculated onto regular 
MacConkey agar to ensure that enteric bacteria were indeed on the swab. If after 
the 24-hour incubation there was no growth on the ciprofloxacin-infused Mac-
Conkey agar and there was growth of normal flora on the other agars, the rectal 
flora was assumed to be ciprofloxacin-sensitive. Conversely, any growth of Gram- 
negative (GN) rods on the ciprofloxacin-infused MacConkey agar was presumed 
to be ciprofloxacin-resistant. A representative of each distinct colony morpho-
type was then run through the Vitek 2 analyzer (BioMerieux, Durham, NC) for 
identification by GN cards and for sensitivity testing by Antibiotic Susceptibility 
Testing (AST) cards using Clinical and Laboratory Standards Institute Inter-
pretative Criteria [10]. The result was then placed into the Computerized Patient 
Record System (CPRS) to be available for clinical providers to view the results 
and choose alternate antibiotics. 

3. Results 
3.1. Retrospective Review 

Of the 1724 patients who underwent TRUS prostate biopsy at ALMVAH, 0.5% 
(9) of patients presented to the Emergency department with a biopsy related in-
fection. Of the 9 patients who presented with infection, 78% (7) were treated 
with antibiotics in the ED, one patient received no antibiotic treatment until 
admission to a medicine team, and one patient was treated at an outside hospit-
al. Of those patients treated in the ALMVAH ED, 57% (4 of 7) were given ap-
propriate antibiotic treatment (Figure 1).  
 

 
Figure 1. Flow diagram using ICD9 diagnosis codes 
for prostate biopsy infections at the south Texas vet-
erans affairs medical center from 10/2009 to 6/2014. 
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Of the patients given inappropriate antibiotic treatment in the ED, 2 were 
given trimethoprim-sulfamethoxazole, and one was given ciprofloxacin (Table 
1). 

3.2. Quality Improvement 

From July 6th 2015 until January 1st, 2016 we retrospectively reviewed charts of 
men who underwent prostate biopsy at the South Texas Audie Murphy Veterans 
Hospital and received a rectal culture at the same time. We documented their 
antibiotic use, rectal culture result at biopsy, and infection rate. We identified 
119 men of which 33 (28%) received an 80mg of gentamicin in addition to a FQ 
for prophylaxis. The rectal culture results showed a 19.3% (23/119) FQR and 5 
patients (4%) were hospitalized with infection. This is a significant increase in 
infections complications (0.5% to 4%, p = 0.0013). Sixty percent (3/5) of patients 
hospitalized for post prostate biopsy infection had FQR E. coli confirmed with 
blood and/or urine cultures (Table 2).  
 
Table 1. Initial antibiotic selection in men presenting with infection symptoms after 
transrectal prostate biopsy. 

Patient Antibiotics Given Retrospective Appropriate treatment* 

1 Ceftriaxone Yes 

2 Ceftriaxone Yes 

3 Trim-Sulfa No 

4 Ciprofloxacin No 

5 Trimethoprim-Sulfamethoxazole No 

6 Ceftriaxone Yes 

7 Zosyn + Gentamycin Yes 

*Appropriate treatment is based on the resistance profile of E. coli isolated from the rectum at the time of 
prostate biopsy at our institution. If the overall resistance level to a particular antibiotic is >20%, this anti-
biotic may not be considered an appropriate first choice. The providers did not have access to culture data 
as this data was collected by ICD9 diagnosis codes, while the rectal cultures were started after this data was 
obtained. Therefore, this table represents the possibility to improve antibiotic prescribing habits IF culture 
data would have been known. 

 
Table 2. Culture and sensitivities for TRUS biopsy related infection requiring hospitaliza-
tion. Amp = Ampicillin; A/S = Ampicillin/Sulbactam; Cipro = Ciprofloxacin; T/S = Tri-
methoprim/Sulfamethoxazole; Gent = Gentamicin. 

Trus  
Infection 

Rectal  
Culture 

Rectal Culture  
Resistance 

Blood culture  
Resistance 

Urine Culture  
resistance 

1 Incomplete N/A Amp, T/S, A/S, Cipro Amp, T/S, A/S, Cipro 

2 FQR E. coli Amp, T/S, Gent, Cipro Amp, T/S, Gent, Cipro No Growth 

3 FQR E. coli Cipro only 
No resistant  
antibiotics 

Cipro Only 

4 
No FQR  
organism 

N/A 
No resistant  
Antibiotics 

No Growth 

5 
No FQR  
organism 

N/A No growth 
No Resistant  
Antibiotics 
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Patient one had insufficient specimen for speciation of rectal culture and was 
hospitalized twice for insufficient treatment of FQR E. coli. Patient two and 
three had a positive FQR E. coli rectal swab with complete sensitivities available 
within 48 hours of hospitalization allowing for prompt transition from IV to oral 
antibiotics and decreased length of stay compared to patient one, who remained 
hospitalized until blood and urine culture sensitivities were completed. Patients 
four and five had negative rectal cultures but a positive urine or blood culture for 
E. coli and were transitioned to oral antibiotics hospital day six and three respec-
tively.  

4. Discussion 

Infection associated with TRUS prostate biopsy is an uncommon presentation to 
most Emergency Departments; however increased from historical 0.5% to nearly 
4% in the 6 months of our study (p = 0.0013). Therefore, providers in emergency 
departments may not be fully aware of the current increase of infections com-
plications from fluoroquinolone resistance E. coli that has caused the majority of 
infections. Trimethoprim sulfamethoxazole or another fluoroquinolones would 
not be appropriate antibiotic selections for men presenting with infectious com-
plications from prostate biopsy.  

Our examination of the antibiotic resistance profiles of the 21 patients that 
were colonized with fluoroquinolone resistant E. coli (Figure 2) show a similar 
resistance profile as published in other studies [11]. 

Attention is brought to gentamicin because 28% of men in our study were 
deemed “at risk” for infection and were given this antibiotic to prevent infection. 
Two specific issues relating to gentamicin are important to discuss including 
weight based dosing and secondary resistance. First, gentamicin should be dosed 
by the patient’s weight. The American Urologic Association Best Practice Policy 
Statement on Urologic Surgery Antimicrobial Prophylaxis recommends 5 mg/kg 
dosing [12]. After discussion with our pharmacy department, they feel that 2 
mg/kg dosing was sufficient for prostate biopsy prophylaxis. The vast majority of 
our patients are over 80 kg, which means at least a dose of 160 mg would be needed 
for sufficient antimicrobial coverage. Second, 38% of the 21 fluoroquinolone 
 

 
Figure 2. FQR E. coli rectal swab resistance profile. N = 24. 
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resistant isolates present in the rectum at the time of prostate biopsy were also 
resistant to gentamicin. Therefore, a cephalosporin would be a better choice for 
augmented prophylaxis regimens or the culture should be done prior to the bi-
opsy to provide culture-directed antibiotics prophylaxis.  

The purpose of the study was to improve antibiotic selection upon presenta-
tion for transrectal prostate biopsy infection. Our 5-year retrospective review of 
TRUS biopsies at the ALMVAH demonstrated only 9 cases of biopsy related in-
fection ending in June of 2014. All patients were initially evaluated in the emer-
gency department, however 3 patients either received inappropriate antibiotic 
treatment, or appropriate antibiotic treatment was delayed until after Urology 
had been consulted. The overall low incidence of TRUS biopsy related infections 
might contribute to the delay in appropriate antibiotic selection by emergency 
department providers or primary care physicians. The impetus is on the urolo-
gist to educate the patient to not only seek prompt treatment for febrile illness or 
suspected infection after biopsy but to remind the patient to bring the antibiotic 
bottle with them to the emergency room. We also could perform a rectal culture 
at the time of biopsy in order to expedite the process of correct antibiotic selec-
tion if the patient returns to the emergency department.  

Therefore, to improve antibiotic selection a rectal swab culture was taken at 
the time of biopsy to guide providers in the selection of appropriate antibiotic 
treatment for patients with biopsy related infections. We performed rectal cul-
tures on 119 men and when the culture was available, the emergency room pro-
viders were able to view the results in the electronic medical record system. This 
essentially eliminated inappropriate antibiotic selection and allowed from prompt 
treatment of antibiotics.  

Strengths of the study include the retrospective large cohort at the diverse 
Veterans Affairs medical center in San Antonio Texas. The ideal scenario would 
be to perform the rectal culture 2 weeks prior to the prostate biopsy in order to 
change prophylaxis. Unfortunately, many centers are unable to accomplish this 
goal due to various logistics including patient, physician, laboratory, and exper-
tise factors. The technique of applying an opportunity for improvement in the 
selection of antibiotics if a patient returns due to infectious complications could 
not only provide initial experience in the rectal culture technique for physicians 
and their respective laboratories, but provide valuable information to providers 
for antibiotic selection. Weaknesses of the study include the small number of pa-
tients with infection and inability to provide multivariable analysis on other 
causes of infection due to low numbers. On average infection only happens in 
1% - 3% of the prostate biopsy population.  

5. Conclusion 

Our study shows a very significant rise in prostate biopsy infection. Historically, 
these infections may not have been treated appropriately due to the rare occur-
rence and lack of awareness of this infectious problem unique to the specific pa-
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tient population. We believe that the introduction of rectal cultures prior to 
prostate biopsy or at the time of biopsy, along with education of emergency de-
partment providers regarding the high level of FQ resistance in TRUS prostate 
biopsy patients may lead to improved initial antibiotic selection, reduced use of 
broad spectrum antibiotics, and decreased hospital stay. Further investigation of 
the potential benefits of rectal swab culture taken at the time of biopsy can aid in 
determining the possible benefits of rectal swab culture in patient care. 
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