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The term “evidence-based medicine” was first coined by Sackett and colleagues as
“the conscientious, explicit and judicious use of current best evidence in making
decisions about the care of individual patients.”1 The key to practising evidencebased medicine is applying the best current knowledge to decisions in individual
patients. Medical knowledge is continually and rapidly expanding. For clinicians
to practise evidence-based medicine, they must have the skills to read and interpret the medical literature so that they can determine the validity, reliability, credibility and utility of individual articles. These skills are known as critical appraisal
skills, and they require some knowledge of biostatistics, clinical epidemiology,
decision analysis and economics, and clinical knowledge.
Evidence Based Reviews in Surgery (EBRS) is a program jointly sponsored by the
Canadian Association of General Surgeons (CAGS) and the American College of Surgeons (ACS) and is supported by an educational grant from ETHICON and
ETHICON ENDO-SURGERY, both units of Johnson & Johnson Medical Products, a division of Johnson & Johnson and ETHICON Inc. and ETHICON
ENDO-SURGERY Inc., divisions of Johnson & Johnson Inc. The primary objective
of EBRS is to help practising surgeons improve their critical appraisal skills. During
the academic year, 8 clinical articles are chosen for review and discussion. They are
selected for their clinical relevance to general surgeons and because they cover a spectrum of issues important to surgeons, including causation or risk factors for disease,
natural history or prognosis of disease, how to quantify disease, diagnostic tests, early
diagnosis and the effectiveness of treatment. A methodological article guides the
reader in critical appraisal of the clinical article. Methodological and clinical reviews of
the article are performed by experts in the relevant areas and posted on the EBRS
website, where they are archived indefinitely. In addition, a listserv allows participants
to discuss the monthly article. Surgeons who participate in the monthly packages can
obtain Royal College of Physicians and Surgeons of Canada Maintenance of Certification credits and/or continuing medical education credits for the current article only by
reading the monthly articles, participating in the listserv discussion, reading the
methodological and clinical reviews and completing the monthly online evaluation and
multiple choice questions.
We hope readers will find EBRS useful in improving their critical appraisal skills
and in keeping abreast of new developments in general surgery. Four reviews are published in condensed versions in the Canadian Journal of Surgery and 4 are published in
the Journal of the American College of Surgeons. For further information about EBRS,
please refer to the CAGS or ACS websites. Questions and comments can be directed
to the program administrator, Marg McKenzie, at mmckenzie@mtsinai.on.ca.
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SELECTED ARTICLE
Pfefferkron U, Sanlav L, Mouldenhauer J, et al. Antibiotic
prophylaxis at urinary catheter removal prevents urinary
tract infections. A prospective randomized trial. Ann of
Surg 2009;249:573–75.

ABSTRACT
Question: Does the use of antibiotic prophylaxis at urinary catheter removal reduce the rate of urinary tract infection? Design: Randomized controlled trial. Setting:
Single centre in Basel, Switzerland. Patients: A total of
239 patients between January 2005 and September 2007
were randomly assigned into 2 groups by an online randomization generator. Intervention: Patients undergoing
elective abdominal surgery with planned perioperative
urethral catheterization were assigned at admission to
receive either 960 mg of trimethoprim-sulfamethoxazole
orally the night before and twice on the day of catheter
removal or no antibiotic prophylaxis. Urinary cultures
were obtained before and 3 days after catheter removal.
Main outcome measures: Occurrence of symptomatic
urinary tract infection (based on the Centers for Disease
Control and Prevention definitions) after catheter
removal. Results: Patients who received antibiotic prophylaxis experienced significantly fewer urinary tract
infections than those who did not (5 of 103 [4.9%] v. 22 of
102 [21.6%], p < 0.001; number needed to treat 6).
Patients who received antibiotic prophylaxis also had less
significant bacteriuria 3 days after catheter removal than
those who did not (17 of 103 [16.5%] v. 42 of 102
[41.2%], p < 0.001). Conclusion: Antibiotic prophylaxis
with trimethoprim-sulfamethoxazole at the time of urinary catheter removal significantly reduces the rate of symptomatic urinary tract infections and bacteriuria in patients
who undergo abdominal surgery and perioperatively
receive transurethral urinary catheters.

COMMENTARY
Most patients undergoing major abdominal surgery have a
urinary catheter inserted at the time of surgery that is
maintained postoperatively to monitor urine output and
because of the possibility of urinary retention. However,
urethral catheters are invasive devices and are one of the
most common causes of nosocomial infections. The
prevalence of bacteriuria increases by 3%–10% per day
after catheter insertion.1 Not only does this cause morbidity, the diagnosis and treatment of urinary tract infections
also increase patient care costs.
The epidemiology of bacteriuria during urethral
catheterization is well documented, and there is consensus
that asymptomatic bacteriuria should not be treated while
the catheter is in situ.2–4 In contrast, it is not clear whether

it should be treated after catheter removal. Harding and
colleagues5 showed that two-thirds of women with asymptomatic bacteriuria while catheters were in situ continued
to harbour bacteria 2 weeks after catheter removal; of these
women, one-quarter experienced a symptomatic urinary
tract infection (UTI). Additionally, there is no consensus
on whether antibiotics should be prescribed prophylactically at the time of the catheter removal to prevent UTIs.
A survey of urologists, geriatricians, microbiologists, infection control nurses and continence advisors in the UK
found that 19% of respondents prescribe antibiotics in all
cases when the catheter is removed, 41% prescribe antibiotics in selected cases (e.g., presence of prosthesis,
immunosuppression) and 40% never prescribe antibiotic
prophylaxis.6
There has been 1 small, underpowered trial where the
aim was to determine whether ciprofloxacin given at the
time of urinary catheter removal would decrease the incidence of subsequent UTI.7 Forty-eight patients were randomly assigned to receive ciprofloxacin or placebo. Four
(16%) patients in the ciprofloxacin group experienced
UTIs compared with 3 (13%) in the placebo group. The
failure to show a significant difference in the rate of UTIs
may be because only 1 dose of antibiotics was given,
because the infections were caused by Enterococci, which
were resistant to ciprofloxacin, or because the trial was
underpowered.
Thus, the trial by Pfefferkorn and colleagues8 attempts
to answer this important question. Patients undergoing
abdominal surgery were randomly assigned to receive
antibiotic prophylaxis with trimethoprim-sulfamethoxazole
or ciprofloxacin at the time of catheter removal (treatment
group) or to receive no treatment (control group). In contrast to the previous study by Wazait and colleagues,7
patients in the treatment group received 3 doses of antibiotics (1 dose the night before catheter removal and
2 doses the day of removal). Most patients underwent open
colorectal resections. More than 90% of patients in both
groups received epidural analgesia postoperatively for an
average of 5–6 days. Urinary catheters were left in situ
until the epidural was removed, with a mean length of
catheter placement of 6.5 days in the treatment group and
7 days in the control group. Post–catheter removal UTIs
occurred in 5 of 103 (4.9%) patients who received prophylaxis compared with 22 of 102 (21.6%) patients in the control group (p < 0.001). The number needed to treat was 6
(i.e., 6 patients would have to be prescribed prophylactic
antibiotics to prevent 1 UTI).
Whereas it appears that all patients should receive oral
antibiotics around the time of urinary catheter removal,
there are some issues to consider. First, overall, the trial by
Pfefferkorn and colleagues8 was well done. The sample size
was calculated to detect a 10% decrease in the rate of
symptomatic UTIs. Patients were similar in both groups.
There was no blinding, but a urologist who was unaware of
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the treatment group assessed whether the patient had a
symptomatic UTI. Of concern, however, is that the
authors did not perform an intention-to-treat analysis.
Also, 34 patients were excluded from analysis because they
received prolonged perioperative antibiotics (n = 2) or
postoperative antibiotics (n = 21) or because they did not
complete all of the examinations (n = 11). Ideally, all but
those who received extra antibiotics (23 of the 34 excluded
patients) should have been included in the analysis. However, the validity of the trial is probably not jeopardized
because the proportion of patients excluded was relatively
small (15%), and they were distributed fairly evenly
between the groups.
There are also issues that might limit the generalizability of the trial results. First, about 20% of patients in
the control group experienced UTIs, a rate that is higher
than one would expect. A recent review of the American
College of Surgeons National Surgical Quality Improvement Project (NSQIP) found that only 2.6%–4.1% of
patients experienced postoperative UTIs after colorectal
resections.9 Some of the differences in the reported rates
between the 2 studies might be because of the intensity of
the follow-up in the trial by Pfefferkron and colleagues,8
but nevertheless the baseline rate in the trial seems high.
Second, the pre-eminent approach to limiting morbidity
from UTIs caused by urinary catheters is to remove the
catheters as soon as possible, and this does not seem to
have been the practice at this centre. The current literature suggests that urinary catheters can be safely removed
1–2 days after a colorectal resection, even with a thoracic
epidural in place. 10,11 The current shift to “fast-track
surgery” includes the early removal of urinary catheters,
which has reduced the rate of UTIs from 24% to 4%.12
One might also question whether the benefits of routine
prophylaxis outweigh the harms. A number needed to
treat of 6 means that 6 patients would receive antibiotic
prophylaxis to prevent the occurrence of 1 symptomatic
UTI. Thus, 18 doses of antibiotic would be given prophylactically to 6 people compared with 6 doses to
1 patient requiring antibiotics for treatment of a UTI
(assuming a 3-day therapeutic course of treatment twice
daily). The difference in cost is relatively small. However,
prescribing prophylaxis routinely might lead to the emergence of antimicrobial resistance in the institution as well
as development of Clostridium difficile colitis in a small
proportion of patients. On the other hand, many patients
undergoing major abdominal surgery are elderly, and
UTIs can cause significant morbidity, including sudden
confusion and loss of appetite and delayed hospital discharge, in elderly patients.
Thus, whereas this study suggests that antibiotics given at
the time of catheter removal might be worthwhile in
patients with a urinary catheter indwelling for a long time,
further research is needed to address the question of the risk
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of symptomatic UTIs and the management of asymptomatic
bacteriuria at the time of catheter removal. In particular,
long-term studies in larger cohorts of patients are required
to systematically address the question of emergence of
antimicrobial resistance and the long-term consequences of
routine prescription of antibiotics after catheter removal. In
the meantime, surgeons should be vigilant in removing
catheters as soon as possible, and within 24–48 hours in
most patients who have had major abdominal procedures.
Antibiotic prophylaxis may be indicated in patients who have
a catheter in situ for a long period of time.
Competing interests: None declared.
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