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Abstract

Introduction: Prophylactic antibiotics are used before or at the beginning of diagnostic or therapeutic
intervention to reduce post-intervention infections.

Objectives: The aim of this study was to compare the administration of prophylactic antibiotics in urological
procedures of Imam Reza hospital in Tabriz with the standard protocol.

Patients and Methods: This cross-sectional study was performed on common urological cases including 400
patients who undergo open or endoscopic surgery who received antibiotic prophylaxis before surgery to
prevent urinary tract infections.

Results: The mean age of the patients was 49.59 + 17.60 years; 51.5% of the patients were female. The most
common cystoscopy procedure was performed with a frequency of 27.25% and the most common antibiotic
used was cefazolin with a frequency of 34.25%. It was observed that there was a discrepancy between the
type of antibiotic in 4.4% and a discrepancy between the dose of antibiotics used and the standard guideline
in 5.5%. The mean duration of drug administration in the studied patients was 3.28+1.59 days with a mean
of three days. Regarding duration of antibiotic use, in 26% of cases was contrary to the standard guideline.
Additionally, in 11.25% of cases, the continuation of prophylactic antibiotics in the studied patients was
contrary to the standard guideline.

Conclusion: In the present study, the time of administration of prophylactic antibiotics before urological
surgeries was the most consistent with the standard guideline. In addition, most cases of discrepancy

between dose and type of antibiotic were related to stent replacement and cystoscopy.

Introduction

Urologists use a variety of surgical
procedures to treat urological problems (1).
Today, urological procedures have changed
from open surgery to endoscopic and
laparoscopic procedures (2). Infection at the
site of surgery and urinary tract infections
after surgery are common causes of inability
in patients leading to pyelonephritis and
other infectious complications (3,4).
Prophylactic antibiotics are used before or
at the beginning of diagnostic or therapeutic
intervention to reduce post-intervention
infections (2).

Many inappropriate prophylactic
antibiotics are used in various surgeries.
Drugs increase the risk of surgical site
infection, which requires treatment with
broad-spectrum antibiotics that increase
the cost and length of hospital stay (5). On
the other hand, drug side effects can also be
caused by the use of prophylactic antibiotics
(2). These include allergic reactions, which

Key point

In a cross-sectional study on 400 patients who
undergo open or endoscopic surgery, who received
antibiotic prophylaxis before surgery to prevent
urinary tract infections; we found, the time of
administration of prophylactic antibiotics before
urological surgeries was the most consistent with
the standard guideline. In addition, most cases of
discrepancy between dose and type of antibiotic
were related to stent replacement and cystoscopy.

can range from skin rashes to anaphylactic
shock. Besides, prophylactic antibiotics
alter the natural flora, which can lead to
colitis due to clostridium difficile (5). The
effectiveness of prophylactic antibiotics
in surgical interventions is determined by
patient-related factors, including surgical
intervention and the organism causing the
infection (3). The antibiotic used should
cover the common microorganisms causing
the infection in the procedure (6).
Prophylaxis is used only when the benefits
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outweigh the risks and costs, therefore, antibiotics should
be prescribed based on high-level studies (3,6). There
are protocols for prescribing prophylactic antibiotics in
surgical interventions (1).

Objectives

According to the high prevalence of urological procedures
and the fact that there is no standard protocol in Iran,
prescribing prophylactic antibiotics in urological
procedures is a matter of tact and is not a function of a
specific protocol, which reduces the effectiveness of
the drug and increases drug resistance, duration of
hospitalization, postoperative complications and costs
for the health care system and the patient, hence; there
is a need for a study that compares prescribed antibiotics
with standard protocols to use the results to prescribe
antibiotics more effectively. Therefore, the aim of the
present study was to compare the administration of
prophylactic antibiotics in urological procedures of Imam
Reza hospital in Tabriz with the standard protocol.

Patients and Methods

Study design

In this cross-sectional study, 400 common urological cases
that undergo open or endoscopic surgery and receive
antibiotic prophylaxis before surgery to prevent urinary
tract infection were included during 2019-2020. Inclusion
criteria were hospitalization for urological procedure,
negative urine culture at the time of hospitalization, need
to prophylactic antibiotics and satisfaction to participate
in the study. Exclusion criteria were receiving antibiotics
during the last three weeks and, having immunodeficiency
diseases, diabetes and age under 18 years.

The information required for this study was extracted
from patients’ files and entered in the data collection form
and compared with the standard protocol of antibiotic
prophylaxis in urological surgery. In this way, the
researcher referred to the patients’ files and extracted the
required information and entered in the relevant research
checklist consisting of age, gender, weight, reason for
hospitalization, type of surgery performed, preoperative
diagnosis, postoperative diagnosis, duration of surgery,
smoking or addiction, name, dose and time of receiving
preoperative antibiotics, name, dose and time of receiving
antibiotics after surgery, method of taking antibiotics after
discharge, and compliance with standard protocol.

The method of sampling was census which began after
the approval of the ethics committee. All patients were
included in the study based on inclusion and exclusion
criteria and then the frequency of various surgeries was
determined. Then patients were grouped based on the
type of surgery performed and other study variables were
evaluated.

Statistical analysis
After collecting data, they were statistically analyzed using

SPSS version 18. Independent ¢ test was used to examine
the relationship between quantitative variables such as age
and compliance of antibiotics with the standard and chi-
square test was used to examine the relationship between
qualitative variables such as gender. Kolmogorov-Simonov
test was used to evaluate the normality of the data.
Additionally, to investigate the relationship between age,
type of surgery, antibiotic dose and number of antibiotics
with the standards based on chi-square coefficient and P
value less than 0.05 was considered significant.

Results

The mean age of the patients was 49.59+17.60 years with a
median of 49 years. The minimum age of patients was 19
years and the maximum was 79 years. Regarding gender,
most of the patients were female (51.5%). The frequency
of the type of surgery performed in the studied patients is
shown in Figure 1. As can be seen, the highest frequency is
related to cystoscopy.

Comparing the type of antibiotic and the prescribed
dose of prophylactic antibiotics in the studied patients
with the standard guidelines in the present study, it was
observed that there was a discrepancy between the type of
antibiotic (4.3%) and a discrepancy in dose of antibiotic
(5.5%) with the standard guideline (Figures 2 and 3).

Comparing the type of antibiotic and the prescribed dose
of prophylactic antibiotics in the studied patients with the
standard guidelines in the present a discrepancy between
the type of antibiotic (4.3%) and a discrepancy in dose of
antibiotic (5.5%) with the standard guideline were seen.
The mean duration of drug administration in the studied
patients was 3.28+1.59 days with a mean of three days.
The minimum time for antibiotic administration was one
day and the maximum was seven days. Regarding duration
of antibiotic administration, in 26% of cases in the studied
patients had discrepancy with the standard guideline.
Accordingly, 11.25% of case about the time for continuing
prophylactic antibiotic had discrepancy with the standard
guideline (Figures 2 and 3).

Discussion

The present study showed that in 4.3% of cases there
was a discrepancy between the type of antibiotic with
the standard guideline and in 5.5% of cases there was a
discrepancy between the dose of antibiotic used and the
standard guideline. Additionally, depending on the type
of surgery performed, most of the differences in the type
of antibiotic were related to stent replacement and then
cystoscopy, respectively. Inastudy conducted in Melbourne
(7) and in a study conducted in Nicaragua (8) prescribing
prophylactic antibiotics in the patient who were candidates
for surgery was not contrary to the standard protocols.
In a study in France, in 53% of surgical patients from
orthopedic, reconstructive, gastrointestinal, urological,
and cardiovascular wards, there was a correlation between
prophylactic antibiotics and guidelines (9), compared with
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Figure 1. Type of surgery performed in the studied patients
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Figure 2. Discrepancy between the type of antibiotic with the standard guideline.

only 19% in Switzerland. Patients received experimental
treatment and only 22% of patients received inappropriate
antibiotics (10). The correct and consistent prescribing of
prophylactic antibiotics or discontinuation of antibiotics
in our study was highly observed in comparison with
other studies, which could be a sign of high awareness
of surgical teams about the importance of antibiotics in
preventing surgical site infection. This rate was 81% (11)
in study studies in the United States and 84% in Spain (12).
The results obtained in the present study showed that in
11.3% of cases, the time of administration of prophylactic
antibiotics in the studied patients is contrary to the
standard guideline. In our study, regarding duration of
antibiotic administration, in 26% of cases in the patients
studied, it was contrary to the standard guideline. In a study
conducted in Turkey in 2015, consistent with our study,

40.6% of cases (13) and in a study conducted in Germany
in 41.1% of cases (14), the duration of prophylactic
antibiotics was not appropriate. The results obtained in
our study were better and considering about 40% of the
non-compliance with the guideline in the mentioned
studies, it seems that surgeons’ concern about infection
following discontinuation of prophylactic antibiotics leads
to a longer duration of antibiotic administration. On the
other hand, in our study, there were sterile urological
surgeries that can influence the surgeon’s opinion about
continuing to use antibiotics for a longtime. Disadvantages
of overuse and long-term use of antibiotics as prevention
include drug toxicity and harmful side effects, increased
risk of microbial resistance not only in surgical patients
however, in the hospital as a whole and the possibility of
super-infection with resistant bacteria and increased costs
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Figure 3. Discrepancy between the dose of antibiotic with the standard guideline.

for the patients and for the hospital that should be seriously
considered (15). In the present study, the most common
antibiotics used for prophylaxis were cefazolin and then
gentamicin + amoxicillin (Table 1). As in previous studies
(16), cefazolin was the most common antibiotic. Due to the
risk of kidney and ear toxicity following gentamicin use,
adherence to the guideline seems necessary. In the present
study, more than one type of prophylactic antibiotic was
used in a limited number of patients, which was consistent
with the guideline compared to similar studies. The use
of multiple drugs increases drug interactions, decreases
long-term efficacy due to resistance, and increases cost
(17). In general, the best method of prevention for most
surgeries is intravenous injection. In the present study,
intramuscular injection was used for some patients, but it is
not suitable for prevention in surgery because it has several
pharmacokinetic problems such as slow and unpredictable
absorption, which in the end causes low plasma levels of
the drug and delay in timely reaching when antibiotics are
delivered to the surgical site (18).

Conclusion
According to the results obtained in this study, it

Table 1. Type of antibiotic used as prophylactic antibiotics

Antibiotic Percent
Gentamicin + Co-amoxiclav 2
Tazobactam + piperacillin 6.25
Gentamicin 6.75
Ciprofloxacin 10
Co-amoxiclav 15.75
Gentamicin+ amoxicillin 25
Cefazolin 34.25

can be concluded that in the present study, the time
of administration of prophylactic antibiotics before
urological surgeries, the type and dose of the drug were
most consistent with the standard guideline. Besides, most
cases of discrepancy between dose and type of antibiotic
were related to stent replacement and cystoscopy.

Limitations of the study

Generally, the sample size was small. However, further
studies with larger sample size are needed to investigate
the status of prophylactic antibiotics administration in
surgeries.
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