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Abstract Introduction The presence of bacteria in urine is called bacteriuria, which may be
symptomatic or asymptomatic. The manipulation of the urinary tract during urody-
namic study (UDS), which is an invasive procedure, can result in urinary tract infection
(UTI). Studies on the use of prophylactic antibiotics for UDSs are contradictory. Some
investigators concluded that they were valuable and others did not. The objective of
this study is to evaluate the efficacy of antibiotic prophylaxis before UDS. This is a
placebo-control randomized double-blind study.
Methods Two-hundred and seventeen women affected by urinary incontinence were
eligible for this study. All patients had presented negative urine culture previous to the
UDS. They were randomized in four groups: group A received placebo, group B received
500 mg of levofloxacin, group C received 80 mg trimethoprim and 400 mg sulfameth-
oxazole and group D received 100 mg of nitrofurantoin. A urine culture was performed
14 days after the UDS.
Results Weobserved asymptomatic bacteriuria after the UDS in five patients in group
A, one in group B, one in group C and one in group D. Only one patient on group A had
symptomatic bacteriuria. We didn’t observe statistical difference between the groups.
When we recategorized the patients in two groups, the incidence of bacteriuria was
significantly higher in the placebo group compared with the antibiotic group.
Conclusion The conclusion is that antibiotic prophylaxis before the UDS did not
reduce the incidence of UTI in women within the target population.
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Introduction

The presence of bacteria in urine, also called bacteriuria, may
be symptomatic or asymptomatic. When symptomatic, it is
characterized by urinary tract infection (UTI),1 one of the
most prevalent infectious diseases in females. It is more
common in women than in men at a ratio of 8:1.2 The gram-
negative bacterium Escherichia coli is the most prevalent
uropathogen.3 However, the asymptomatic bacteriuria (AB)4

does not seem to have important clinical consequences;
moreover, AB is not associated with comorbidities or com-
plications and should not be treated, except during pregnan-
cy. On the other hand, the treatment of AB is associated with
a higher rate of recurrent symptomatic UTI and may induce
bacterial multidrug-resistance.

The urodynamic study (UDS) is used to evaluate the func-
tional status of the lower urinary tract, providing a pathophys-
iological basis for urinary symptoms, and it is routinely
performed in the investigation of women with lower urinary
tract symptoms (LUTS), such as urinary incontinence, voiding
dysfunction and neurological disorders. Conventional UDS is
divided into a non-invasive test (uroflowmetry) and invasive
tests (filling cystometry, pressure-flow study and the assess-
mentof leakpoint pressure). The invasiveUDS involves theuse
of a small catheter to fill the bladder and to record measure-
ments.5 Although the UDS is considered a low-morbidity test,
the followingmildandself-limitedcomplicationsare reported,
mainly due to catheterization: dysuria, hematuria, voiding
difficulty and bacteriuria.6

The incidence of bacteriuria in women after UDS ranges
from 1,5 to 30%.7–10 Although most of cases are benign, this

condition is a potential risk factor for complicated urinary
infections such as pyelonephritis.11 To reduce the risk of
bacteriuria, it is well established that catheterization should
be performed under aseptic technique and with adequate
lubrication. Unfortunately, it is unclear whether antibiotic
prophylaxis prevents bacteriuria after UDS.

Many of the existing studies were not randomized con-
trolled trials, and employed a wide range of antibiotic
regimens in heterogeneous groups of patients.12

The objective of this study is to evaluate the incidence of
bacteriuria afterUDS and the efficacyof antibiotic prophylaxis
before UDS in women, using different antibiotic regimens.

Methods

This randomized double-blind study was performed in the
department of gynecology at a university in the state of São
Paulo from January of 2009 to December of 2012. A random
number table created the randomization. The sample size
was established expecting to find 10% of differences between
the groups with 5% of significance levels. Therefore, 212
patients were necessary for the study, 53 per group.

An ethical committee approved the study and all patients
gave their informed consent before the UDS. A total of 236
women with LUTS undergoing UDS were recruited.

All patients were screened for bacteriuria before the exam
and only patients with negative urine culture were eligible
for the study. Positive urine culture was considered when
> 105 organisms/mL of a single species was isolated.

The exclusion criteria were the following: positive urine
culture at screening procedure, allergy to specific antibiotics,
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pregnancy, diabetes mellitus, intermittent self-catheteriza-
tion, patients with permanent urinary catheter, current
antibiotic treatment, antibiotic treatment within two weeks
before the UDS, clinical evidence of UTI and genital prolapse
exceeding the genital hiatus.

From a total of 236 patients, 19 women were excluded
because they provided no urine sample before the UDS, or
had significant bacteriuria before the procedure. Group A
received placebo, group B received 500 mg of levofloxacin,
group C received 400 mg of sulfamethoxazole and 80 mg of
trimethoprim (SMZ-TMP) and group D received 100 mg of
nitrofurantoin. One single tablet was given to the patients 30
minutes before the UDS.

The remaining 217 patients (average age of 49,1 years-old,
ranging from 23 to 82) were randomized into four groups: 63
patients in Group A, 59 patients in Group B, 48 patients in
Group C and 47 patients in Group D.

TheUDSwasperformedusing amultichannel urodynamic
device (Dynapack 2 Slim, São Paulo, SP, Brazil) in accordance
with the standards prescribed by the International Conti-
nence Society and the International Urogynecological Asso-
ciation.13 The patients were asked to completely empty their
bladder and urinary flow rate was initially measured.

Before the catheterization, the vulva and external urethral
meatus were disinfected with sterile aqueous solution that
contained 10% povidone iodine. After adequate lubrication
with a sterile 2% lidocaine gel, the urethra was catheterized
with a 4F pressure catheter and a 6F-filling catheter. A 10F
rectal balloon catheter was introduced into the rectum to
measure the intra-abdominal pressure. All catheters were
connected to the urodynamicmachine andwere filledwith a
sterile normal saline solution. The filling cystometry was
performed at the filling rate of 50 ml/min, with a sterile

normal saline solution at room temperature, until maximum
bladder capacity was reached. The pressure-flow study was
performed with all catheters in situ, and the catheters were
removed at the end of the investigation. The entire exam
lasted � 30 minutes.

All patients were instructed to collect midstream urine
samples for microbiology laboratory analysis 14 days after
the UDS. Significant bacteriuria was considered when > 105

organisms/ml of single bacteria were isolated.
Groups A, B C and D were compared regarding body mass

index (BMI), parity and menopause status and there were no
differences between them (►Table 1).

However, because of the low frequency of bacteriuria in
this study (N ¼ 9), we opted for including all the patients
who received prophylactic antibiotics (B, C and D) into a
single group, totalizing 154 patients. Therefore, the compa-
rable groups were antibiotic group (N ¼ 154) in contrast
with placebo group (N ¼ 63), and again there were no differ-
ences regarding BMI, parity and menopause status
(►Table 2).

All datawere entered into the Statistical Package for Social
Sciences (SPSS Inc., Chicago, IL, USA), version 16.0 for statis-
tical analysis and graphic representation. A likelihood-ratio
test and a Fisher exact test were used to compare the
prevalence of significant bacteriuria after the UDS in the
different groups, and a Student t-test and an analysis of
variance (ANOVA) test were used for the comparison of
continuous variables. To compare the groups concerning
BMI and parity, the model ANOVA was used, and, when
necessary, the nonparametric Kruskal-Wallis test. To com-
pare the groups in relation to menopause status, the Chi-
square test was used. A significance level of 0.05 was
established for statistical analysis.

Table 1 Demographic information regarding groups A, B, C and D

Groups A
Placebo

B
Levofloxacin

C
SMZ-TMP

D
Nitrofurantoin

p

BMI (kg/m2)

Mean � SD 25.71 � 3.38 26.14 � 3.67 25.79 � 2,90 26.51 � 4.23 0.657þ

Median (Min-Max) 26(17–35) 26(19–35) 25.5(21–34) 26(20–39)

Age (years)

Mean � SD 50.3 � 9.10 48.8 � 10.50 49.8 � 10.30 47.2 � 9.90 0.422þ

Median (Min-Max) 51(29–70) 49 (23–71) 49 (33–77) 45 (28–82)

Parity

Mean � SD 3.19 � 1,.64 3,34 � 1.70 3.15 � 1,.09 2.87 � 1.15 0.613�

Median (Min- Max) 3 (0–9) 3 (0–9) 3 (1–6) 3 (0–6)

Menopause

No (%) 30 (47.6) 34 (57.6) 24 (50) 30 (63.8) 0.324#

Yes (%) 33 (52.4) 25 (42.4) 24 (50) 17 (36.2)

Total n (%) 63 (29%) 59 (27.2%) 48 (22%) 47 (21.6%)

Abbreviations: BMI, body mass index; Kg/m2, kilograms/square meters; Min, minimum; Max, maximum; SD, standard deviation; SMZ-TMP,
sulfamethoxazole - trimethoprim.
ANOVA test þ, Kruskal-Wallis test �, Chi-square test#.
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Results

No adverse reactions were observed among patients who
had received antibiotics.

►Tables 1 and 2 demonstrate that there was no difference
in BMI, age, parity or menopausal status among the groups.
All groups were homogeneous (p > 0.05).

Patients with positive urine culture had higher age and
parity than the patientswith negative urine culture. Also, the
percentage of postmenopausal patients is higher in the
group with positive urine culture than in the one with
negative urine culture (►Table 3).

A total of nine patients (4,1%) presented positive urine
culture 14 days after the UDS: one patient in Group B, one in
Group C, one in Group D and six in the placebo group (Group
A). There was no statistical difference in significant bacteri-
uria among the groups, p ¼ 0.125 (►Table 4). The placebo
group had a significantly higher percentage of positive urine
culture in contrast with the ATB group, 6 versus 3, p ¼ 0.019
(►Table 5).

From the total of nine patients with positive bacteriuria,
only one patient in group A demonstrated symptoms of UTI,
such as dysuria, polacyuria and pelvic pain 1 week after UDS.

Table 2 Comparison of recategorized groups antibiotics and placebo in relation to variables BMI, parity and menopause

Groups Antibiotic
B, C, D

Placebo
A

Total p

BMI (kg/m2)

Mean þ SD 26.14 � 3.63 25.71 � 3.38 26.02 � 3.56 0.421&

Median (Min-Max) 26 (19–39) 26 (17–35) 26 (17–39)

Age (years)

Mean þ SD 48.6 � 10.2 50.3 � 9.1 49.1 � 9.9 0.281&

Median (Min-Max) 48 (23–82) 51 (29–70) 49 (23–82)

Parity

Mean þ SD 3.14 � 1.38 3.19 � 1.64 3.15 � 1.46 0.804&

Median (Min-Max) 3 (0–9) 3 (0–9) 3 (0–9)

Menopause

No (%) 88 (57.1) 30 (47.6) 118 (54.4) 0.201#

Yes (%) 66 (42.9) 33 (52.4) 99 (45.6)

Total 154 (70.9%) 63 (29.1%) 217 (100)

Abbreviations: BMI, body mass index; Kg/m2, kilograms/square meters; Min, minimum; Max, maximum; SD, standard deviation.
Student t-test &, Chi-square #.

Table 3 Comparison of the results of urine culture in relation to BMI, parity and menopausal variables

Variable urine culture negative positive p

BMI

Mean (SD) 25,95 (3.53) 27,56 (4.07) 0.186���

Median (Min-Max) 26 (17–39) 28 (22–34)

Age (years)

Mean (SD) 48.8 � 9.9 55.9 � 8.8 0.036���

Median (Min-Max) 48.5 (23–82) 52 (46–70)

Parity

Mean (SD) 3.1 (1.41) 4,44 (1.94) 0.006���

Median (Min-Max) 3 (0–9) 4 (2–9)

Menopause

No 116 (55.8) 2 (22.2) 0.049##

Yes 92 (44.2) 7 (77.8)

Total 208 (100) 9 (100)

Abbreviation: Min, minimum; Max, maximum; SD, standard deviation.
���Student t-test; ## Fisher exact test.
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The remaining patients experienced no symptoms of UTI,
characterizing asymptomatic bacteriuria.

The most common uropathogen was Escherichia coli
(77,8%) followed by Staphylococcus aureus and Enterococcus
faecalis (11,1% each).

Comparing urodynamic variables in relation to the maxi-
mum flow rate,medium flow rate, bladder capacity and post-
void residue, no difference was found among patients with
positive or negative urine culture (►Table 6).

Discussion

The UDS is an invasive test associated with low subjective
and objective morbidity. It is well tolerated and accepted by

the female population, and only a small proportion of
patients experience a mild degree of pain, anxiety and
embarrassment - complications which could be prevented
by adequate previous exam orientation.14,15

Wide-ranging rates of significant bacteriuria have been
reported after UDS in patients without antibiotic prophylax-
is. Okorocha et al9 reported a rate of 19.6% of positive urine
culture 48–72h after UDS. Bombieri et al8 found an overall
incidence of 8% of significant bacteriuria. Urine specimen
were obtained 2 to 7 days after UDS, and 4 patients were
identified with transient bacteriuria and other 4 patients
with positive urine culture only 7 days after the exam. The
study concluded that infection could have been initiated
either at the time of the test or later due to minor trauma
after urethral catheterization.

Table 5 Comparison of antibiotic and placebo groups with respect to significant bacteriuria

ATB Placebo Total p&

Negative Urine Culture 151 57 208 0.019

Positive Urine Culture 3 6 9

Total 154 63 217

Abbreviation: ATB, antibiotic group.
&Fisher test.

Table 6 Comparing urodynamic variables in relation to the maximum flow rate, medium flow rate, bladder capacity and postvoid
residual

Urine culture Negative Positive Total p

Maximum flow rate (mL/s)

Mean (SD) 22.8 (8,97) 24.44 (6.71) 22.87 (8.88) 0.588

Median (Min-Max) 21 (6–56) 25 (15–35) 21 (6–56)

Medium flow rate (mL/s)

Mean (SD) 11.92 (4.96) 13.44 (6,78) 11.98 (5.04) 0.375

Median (Min-Max) 11 (2–26) 12 (6–28) 11 (2–28)

Bladder capacity (mL)

Mean (SD) 396.44 (90,2) 408.67 (95,45) 396.95 (90.23) 0.692

Median (Min-Max) 400 (200–700) 400 (270–508) 400 (200–700)

Postvoid residual (mL)

Mean (SD) 10.15 (36.1) 8.89 (26.67) 10.1 (35.72) 0.917

Median (Min-Max) 0 (0–400) 0 (0–80) 0 (0–400)

Total 208 9 217

Abbreviations: Min, minimum; Max, maximum; mL, milliliters; mL/s, milliliters/seconds; SD, standard deviation.

Table 4 Comparison of groups with respect to significant bacteriuria

Group A Group B Group C Group D Total p#

Negative Urine Culture 57 58 47 46 208 0.125

Positive Urine Culture 6 1 1 1 9

Total 63 59 48 47 217

#Likelihood-ratio test.
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Quek and Tay6 observed that the bacteriuria found in
patients 7 days after UDS resolved spontaneously in 70% of
the cases, 14 days after the test, without antibiotic therapy,
concluding that most of the urinary infection cases are self-
limited. Based on this study’s conclusions,we chose to collect
midstream urine samples for microbiology laboratory anal-
ysis 14 days after UDS.

In our study, the incidence of bacteriuria 14 days after UDS
was 9.5% in the placebo group. Since all patients had sterile
urine culture before the procedure, it is considered that
bacteriuria resulted from the catheterization during the
UDS. However, only one patient was symptomatic, account-
ing for only 0.5% of UTI in the total of our study.

Although we did not find statistical significance in the
incidence of significant bacteriuria between the four groups
separately, when we divided the patients into two groups
(placebo versus antibiotic prophylaxis), it has been observed
that patients who received placebo experienced more posi-
tive urine culture (9.5%) than the antibiotic group (1.9%).
Based on these findings, antibiotic prophylaxis substantially
reduced the bacteriuria.

Kartal et al16 evaluated the effectiveness of a single
500 mg dose of oral ciprofloxacin for preventing bacteriuria
after UDS and concluded that urinary infection decreased
from 14 to 1% with antibiotic prophylaxis.

Peschers et al17 determined the efficacy of cotrimoxazole
administration after UDS to prevent UTIs. Unfortunately,
they did not find differences between the groups due to
the small size of the sample.

In 2012, a systematic review concluded that prophylactic
antibiotics reduced the risk of bacteriuria after UDSs among
the female population; moreover, the number of patients
who needed to be treated with antibiotics to prevent bacte-
riuria was of 13.4. Unfortunately, there is not enough evi-
dence suggesting that the prophylactic antibiotics would
also reduce symptomatic and complicated UTIs.18

The low incidence of bacteriuria after UDS, which is
sometimes transient, and the lackof evidence of real benefits
of prophylaxis on reducing asymptomatic bacteriuria have
led some authors to recommend the use of antibiotics after
UDS only in high-risk patients. Choe et al19 considered that
patients with recurrent UTI and a previous history of urolog-
ic procedures are susceptible to developing bacteriuria after
UDS. Dass et al20, in accordance to our study, observed that
older women experienced a significantly increased risk of
urinary infection after UDS.

We also found that postmenopausal women demonstrat-
ed higher rates of positive urine culture, which illustrates
that climacteric patients have an increased risk of UTIs due to
the fact that the decrease of vaginal lubrication reduces the
number of lactobacillus, which can be the cause of the
growth of vaginal bacteria.21 In our study, patients with
positive urine culture had the mean parity higher, but they
did not have more genital prolapse or post-void residue.

The poor correlation between the occurrence of urinary
symptoms and the development of bacteriuria has already
been highlighted by others8 and is confirmed here. A recent
systematic review has reported that the use of prophylactic

antibiotics before the UDS must be evaluated, especially
concerning the possibility of adverse effects. Antibiotic pro-
phylaxis has reduced the riskof bacteriuria after UDSs in nine
trials, but there was not enough evidence to suggest that
symptomatic bacteriuria was also reduced. Thus, there is
no scientific evidence for this course of prophylactic
treatment.22

In conclusion, it has been observed that patients who did
not receive antibiotic prophylaxis before UDS developed
bacteriuria 14 days after the examination more frequently
than those who received antibiotic prophylaxis. However,
the antibiotic prophylaxis before the UDS did not reduce the
incidence of UTI in women within the target population.
Within the group who developed bacteriuria 14 days after
the UDS, there weremore patients in postmenopausal status
and with higher parity and age.
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