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A B S T R A C T

Objective: To use existing clinical trial data to assess the impact of prophylactic antibiotics on the 1-year UTI
rate among people with different neurologic diseases, and to determine if UTIs impact renal function.
Methods: We conducted a secondary analysis of community dwelling participants with a neurologic disease
and intermittent catheter use who participated in a 12-month randomized trial (AnTIC) of low dose antibiotic
prophylaxis. We calculated incident rate ratios (IRR) of symptomatic UTIs that required antibiotics. Renal
function was assessed using the estimated glomerular filtration rate.
Results: We identified 138 patients who had a neurologic disease (multiple sclerosis (25%), spinal cord injury
(21%), spina bifida (18%), and other disorders (36%)). The incidence of symptomatic, antibiotic treated urinary
infections was 1.48 per person–year in the prophylaxis group, and 2.51 per person–year in the usual care group;
the IRR was 0.59 (95% CI 0.46, 0.76) in favor of continuous antibiotic prophylaxis. The IRR was lowest (most
protective) among those with spinal cord injury (IRR 0.23, p < 0.01) and highest (least protective) in those
with spina bifida (IRR 0.85, p = 0.57). There were small, non-significant decreases in renal function that did
not differ by randomization. There were no significant differences in pre- and post-study renal function based
on the number of UTIs participants experienced.
Conclusion: Continuous antibiotic prophylaxis may be more effective for certain patient populations with
neurologic lower urinary tract dysfunction. Renal function is not significantly impacted by a higher number
of UTIs over the course of one year.
. Introduction

In adults, neurogenic lower urinary tract dysfunction (NLUTD) is
efined by the International Continence Society as the abnormal func-
ion of either the bladder, bladder neck, and/or its sphincters due to a
eurologic disorder [1]. Patients with spinal cord injury (SCI) and mul-
iple sclerosis (MS) often have lesions of the central nervous system that
esult in neurogenic detrusor overactivity (leading to incontinence),
nd detrusor sphincter dyssynergia or detrusor underactivity (leading
o incomplete bladder emptying) [2]. Patients with NLUTD from SCI
r MS can experience significant morbidity from urinary tract infec-
ions [2]. After SCI, urinary infections are a high priority secondary
ealth complication, and may be associated with significant morbidity
uch as urosepsis [3,4]. In patients with MS, urinary infections are one
f the most common reasons for hospitalization, and a potential trigger
or MS relapse, which can have significant neurologic and quality of
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life consequences for patients [5]. Urinary infections are a common
potential complication of intermittent catheter (IC) usage, which is of-
ten necessary in neuro-urologic patients who cannot effectively empty
their bladder [6]. The reported rates of UTIs in neurologic patients is
quite variable, however most studies suggest that IC users have a mean
frequency of 2–3/year [7,8].

Unfortunately, there are few interventions available to help patients
who use IC and have frequent, bothersome urinary infections [9]. The
evidence does not support the use of supplements such as cranberry
or medications such as methenamine [9,10], and there are financial
barriers and a relatively small effect size with the use of hydrophilic
intermittent catheters (which may reduce the risk of UTI by 19%) [11].
Intravesical bladder irrigations are a potentially effective option, but
they are not always easy to implement in clinical practice [12]. The use
of continuous antibiotic prophylaxis in the neuro-urologic population is
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limited by a lack of published evidence in this patient population [13,
14] The AnTIC trial provided the highest level of evidence to weight the
risk and benefits of continuous antibiotic prophylaxis among IC users,
however the population was not specific to patients with NLUTD [15].
Different neuro-urologic conditions have specific functional limitations,
unique comorbidities, and immunologic differences that may limit the
generalizability of the AnTIC trial to all people with neurological lower
urinary tract dysfunction. In addition, the neuro-urological population
is at risk of renal deterioration [16]; it has been hypothesized that
urinary tract infections could contribute to renal dysfunction [17],
although to our knowledge a causative association has not been proven.
Our objective was to conduct a secondary analysis of the AnTIC trial
participants who had a neuro-urologic disease to better understand the
efficacy and risks of continuous antibiotic prophylaxis in this patient
population.

2. Methods

We performed a secondary analysis of a multicentered, randomized,
clinical trial that was carried out in the United Kingdom [15]. Briefly,
community dwelling adults that were using IC were invited to par-
ticipate. They had to have two urinary infections related to IC, or a
hospital admission for a urinary infection, in the year prior to random-
ization. They were randomized to either low dose continuous antibiotic
prophylaxis (nitrofurantoin 50 mg, trimethoprim 100 mg, or cefalexin
250 mg), or no antibiotic prophylaxis (usual care), and randomization
was stratified by ≥4 urinary infections in the past year, neurologic
diagnosis, and gender. Outcome assessors, but not participants, were
blinded to treatment allocation. Participants were assessed periodically
over the 12-month trial period, and submitted asymptomatic urine
samples at 3, 6, 9 and 12 months, and perineal swabs at 6 and 12
months. The primary outcome was symptomatic urinary infections
that were treated with antibiotics (based on quarterly reviews and
participant reports). Secondary outcomes of interest in this analysis
were culture positive symptomatic urinary infections, kidney function,
antibiotic related adverse events, and the change in frequency of an-
timicrobial resistance. The measure of kidney function was estimated
glomerular filtration rate (eGFR) based on serum creatinine; eGFR
was calculated using the CKD-EPI formula which takes into account
gender, and race [18]. At baseline, creatinine clearance was calculated
using serum creatinine to ensure all participants had a creatinine
clearance >45 mL/min. This trial was registered at ISRCTN (67145101)
and EudraCT (2013-002556-32), and appropriate institutional ethics
approvals are detailed in the original paper [15].

For this analysis, we only considered the patients who self-identified
as having a neurologic disease affecting the lower urinary tract. This
group was further categorized into four a priori diagnostic groups:
multiple sclerosis, spinal cord injury, spina bifida, and other.

3. Statistical methods

The primary analysis was the relative difference in symptomatic
urinary infections that required antibiotics between the continuous
prophylactic antibiotic group and the usual care group. An exploratory
analysis was carried out within each of the four neuro-urologic diag-
nostic groups. Means and standard deviations (SD) or medians and
interquartile range (IQR) are reported depending on the normality of
the data. Like the original analysis, all participations who had at least
6 months of continuous follow-up were included in the modified inten-
tion to treat analysis, and incidence rate ratios (IRR) were calculated
to account for variable follow-up periods. This same analytic approach
was used for the secondary outcome of culture-positive symptomatic
urinary infections.

The incidence of antibiotic resistance was compared using a chi-
squared test to determine if rates of resistance were significantly dif-

ferent between the continuous antibiotic group and the non-continuous

2

antibiotic group using the 9–12 month surveillance urine samples.
Univariate analysis of change in kidney function was done using a
two-sample t-test. All analyses were done in STATA version 16. We
reported IRR and 95% confidence intervals; a 𝑝-value is reported for the
comparisons between the control group and the continuous antibiotic
group, with a p<0.05 considered significant.

4. Results

The original AnTIC trial screened 1743 participants between Novem-
ber 25 2013 and January 29 2016. Of the 404 participants, 361
had at least 6 months of continuous follow-up and were included in
the original published analysis [15]. Of these, 38% (138/361) had a
neurologic disease, including MS (25%, n = 35), SCI (21%, n = 29),
spina bifida (18%, n = 25), and other disorders (36%, n = 49), and
were included for this analysis. The ‘‘other’’ neurologic disease group
included most commonly: neurodegenerative diseases, other congenital
lesions, lumbar disc disease, and prior pelvic surgery. Among the 138
participants with a neurologic disease, 11 participants in the prophy-
laxis group stopped prophylaxis during the 12-month study period,
and 12 participants in the non-prophylaxis group started prophylaxis
during the 12-month study period. The baseline characteristics of the
neuro-urologic cohort are shown in Table 1 (and further detailed
in Appendix A). Prior to enrollment in the trial, approximately 2/3
people in each trial arm had a self-reported frequency of ≥4 UTIs
in the past year, and most did IC approximately 5x/day (with single
use catheters). Approximately 40% of participants in each group had
baseline bacteriuria.

During the 12-month study period, the incidence of symptomatic,
antibiotic treated urinary infections was 1.48 per person–year (95% CI
1.12, 1.96) in the prophylaxis group, and 2.51 per person–year (95%
CI 2.05, 3.07) in the usual care group. The IRR was 0.59 (95% CI 0.46,
0.76) in favor of continuous low-dose antibiotic prophylaxis. In the
continuous prophylaxis group, 42% (29/69) had no urinary infections
during the study, compared to 17% (12/69) in the non-prophylaxis
group. The IRR for each of the neuro-urologic diagnostic groups are
shown in Table 2; There was a statistically significant IRR among those
with SCI, and the other neurologic disorders group. People with SCI
had the largest magnitude of UTI reduction with antibiotic prophylaxis
(IRR 0.23, 95% CI 0.11–0.50) compared with spina bifida which had
the least magnitude of UTI reduction (IRR 0.85, 95% CI 0.49–1.48). The
secondary outcome of culture positive symptomatic urinary infections
had similar results to the primary outcome of all self-reported UTIs
requiring an antibiotic (Table 2). It was not possible to further restrict
the analysis to febrile urinary infections, or to urinary infections associ-
ated with a hospital admission due to low numbers of events. Of those
expressing a preference at the end of the 12 months, 30/38 (79%) of
the prophylaxis group, and 33/43 (77%) of the non-prophylaxis group
wished to continue with their randomized management strategy.

At baseline, the two groups did not differ significantly in antimi-
crobial resistance to nitrofurantoin, trimethoprim, or cephalexin. In
the asymptomatic urine samples submitted at 9–12 months, there was
insufficient evidence to confirm there was a significant difference be-
tween groups in resistance to nitrofurantoin (4/18 [22%] participants
with at least one isolate from the prophylaxis group vs 2/24 [8.3%]
participants with at least one isolate from the control group; p = 0.20),
trimethoprim (8/18 [44%] participants vs 6/24 [25%] participants;
p = 0.19), or cefalexin (4/18 [22%] participants vs 2/24 [8.3%]
participants; p = 0.20). Treatment related adverse events were lower
in the prophylaxis group (Appendix B).

The mean difference in the eGFR of participants who were random-
ized to receive low dose prophylaxis compared to those who were not
was similar (Table 3). Among people who had 0, 1, 2, or ≥3 UTIs during
the 12-month period (irrespective of randomization status), an end of
study eGFR was available for 71% (98/138); the change in eGFR was
minimal, and did not follow an exposure-response gradient (Table 4).
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Table 1
Baseline characteristics. Data are n (%), median (IQR) or mean (SD).

Prophylaxis group Usual care group

n = 69 n = 69

Age 47.9 (14.1) 52.3 (13.8)

Male 34 (49%) 36 (52%)

Number of UTIs in year prior to randomization

<4 25 (36%) 27 (39%)

≥4 44 (64%) 42 (61%)

Route of catheter

Urethral 67 (97%) 68 (99%)

Catheterisable channel 2 (3%) 1 (1%)

Creatinine clearance, mL/min (median, IQR) 114.5 (92.0, 135.2) 116.4 (96.1, 142.4)

Frequency of IC 4.7 (1.9) 4.8 (2.1)

Baseline urine culture results

Positive 30 (43%) 27 (39%)

Negative 29 (42%) 25 (36%)

Missing data 10 (14%) 17 (25%)
Table 2
Incidence rates (IR) and incidence rate ratios (IRR) of the primary outcome, compared between the prophylaxis and the usual care groups.

Prophylaxis Usual care group
n = 69 n = 69

IR (95% CI) IR (95% CI) IRR (95% CI) p value

Self-report UTIs requiring antibiotics

Neurogenic disease overall 1.48 (1.12, 1.96) 2.51 (2.05, 3.07) 0.59 (0.46, 0.76) <0.001
MS (n = 35) 1.76 (0.98, 3.15), n = 16 2.54 (1.90, 3.38), n = 19 0.69 (0.43, 1.12) 0.133
SCI (n = 29) 0.54 (0.21, 1.38), n = 15 2.37 (1.36, 4.12), n = 14 0.23 (0.11, 0.50) <0.001
Spina bifida (n = 25) 1.86 (1.09, 3.16), n = 14 2.18 (1.20, 3.97), n = 11 0.85 (0.49, 1.48) 0.569
Other neurologic disorders (n = 49) 1.67 (1.11, 2.50), n = 24 2.70 (1.95, 3.76), n = 25 0.62 (0.42, 0.91) 0.016

Culture positive symptomatic urinary infection
Neurogenic disease overall 0.73 (0.49, 1.07) 1.42 (1.08, 1.88) 0.51 (0.36, 0.72) <0.001
MS (n = 35) 0.61 (0.24, 1.53), n = 16 1.84 (1.28, 2.64), n = 19 0.33 (0.16, 0.69) 0.003
SCI (n = 29) 0.27 (0.11, 0.64), n = 15 1.26 (0.62, 2.58), n = 14 0.21 (0.07, 0.64) 0.006
Spina bifida (n = 25) 1.14 (0.57, 2.31), n = 14 1.09 (0.49, 2.42), n = 11 1.05 (0.50, 2.21) 0.903
Other neurologic disorders (n = 49) 0.83 (0.46, 1.50), n = 24 1.35 (0.80, 2.28), n = 25 0.62 (0.35, 1.07) 0.088
Table 3
Renal function: mean (SD) glomerular filtration rate (GFR) at baseline and 12 months, with comparison between groups of
change from baseline. Data are mean (SD).

Prophylaxis Usual care group Mean difference (95% CI),
p-value

All neurogenic disease n = 69 n = 69
eGFR (baseline) 99.2 (34.3) (n = 69) 101.5 (28.8) (n = 69)
eGFR (12 months) 98.4 (32.4) (n = 46) 94.9 (31.5) (n = 52)
eGFR (change) −0.6 (15.2) (n = 46) −5.5 (17.0) (n = 52) 4.89 (−1.62, 11.4), 0.14
Table 4
Renal function based on number of UTIs during the 12 month study period (including patients from both trial arms). Mean
(SD) of the estimated glomerular filtration rate (eGFR) at baseline and 12 months, with comparison between groups of change
from baseline. Data are mean (SD).

eGFR Baselinea eGFR Baselineb eGFR 12 months Mean difference, p-value

UTI frequency: 0 93.5 (26.1), n = 41 91.8 (24.7), n = 24 93.9 (28.1), n = 24 2.0, p = 0.58
UTI frequency: 1 97.5 (27.1), n = 25 95.1 (22.1), n = 20 89.9 (24.5), n = 20 −5.2, p = 0.12
UTI frequency: 2 102.9 (26.7), n = 31 100.2 (27.3), n = 21 96.8 (26.1), n = 21 −3.4, p = 0.29
UTI frequency: 3+ 107.0 (40.7), n = 41 108.0 (44.7), n = 33 102.3 (40.6), n = 33 −5.7, p = 0.07

aFor all participants.
bRestricted to participants with GFR collected at 12 months (included in paired t-test).
. Discussion

Intermittent catheter users with neurologic disease often have nu-
erous risk factors for urinary infections [8]. While there are several

mportant interventions that can be recommended by physicians, there
3

is often not a non-antibiotic method to substantially decrease these
infections. This secondary analysis of the AnTIC trial offers some ad-
ditional important results for patients that are commonly seen by
neuro-urologists (such as SCI, MS or spina bifida). First, despite the
added potential risk factors for UTIs, the neurologic patient population
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experienced a very similar incidence rate of UTIs compared to the
full AnTIC population: 1.5 versus 1.3 (full AnTIC population [15])
in prophylaxis group and 2.5 versus 2.6 (full AnTIC population) in
the non-prophylaxis group. This suggests that in this clinical trial
patient population, neurologic disease is not an additive risk factor for
urinary infections. Second, the use of continuous low-dose prophylactic
antibiotics resulted in approximately 1 less self-reported UTI/year, and
on average 0.7 less febrile UTIs/year. Interestingly, there was some
heterogeneity in the effect of prophylactic antibiotics based on type of
neurologic disease, with patients with spina bifida potentially deriving
less benefit compared to patients with SCI. Despite this, satisfaction
within the two trial arms was quite similar; this suggests that the
extra UTI/year may not have been overly meaningful to participants.
Third, similar to the general population [15], continuous low dose
antibiotic prophylaxis does result in a consistent pattern of greater
numbers of patients with antibiotic resistance, however the sample size
in this secondary analysis was small and this did not show statistical
significance. Fourth, among those with neurologic disease, antibiotic-
related adverse events were uncommon and mild with continuous low
dose antibiotic prophylaxis. The non-prophylaxis arm experienced more
adverse events, likely due to the increased need for treatment dose
antibiotics during the study period. Fifth, there was not a significant
change in renal function, as measured by eGFR, among patients with
NLUTD based on the use of continuous low dose prophylactic antibi-
otics; when stratified by the number of UTI’s experienced during the
12 months, there was no apparent step-wise or statistically significant
change in eGFR.

A previous Cochrane review identified only four clinical trials which
assessed continuous low dose antibiotic prophylaxis in adult IC users
with neurologic disease [14]. These studies were published between
1980–1993, represented only 240 patients, and often included symp-
tomatic and asymptomatic bacteriuria in their primary outcome defini-
tion. Current evidence suggests that the risk of symptomatic infection
in patients with NLUTD with asymptomatic bacteriuria is low, and
probably should not be treated in most situations, making these results
difficult to interpret [19]. This study adds to the previous limited
literature on patients with NLUTD. Shared decision-making should be
carried out in patients with NLUTD who use intermittent catheters,
and the benefits of on average one fewer urinary infection/year should
be balanced against the likely development of antibiotic resistance.
However, the context of this shared decision-making is important to un-
derstand that patients place substantial importance on urinary infection
prevention [20,21], and may be ambivalent to the risks of antibiotic
resistance [22]; therefore the physician must still act as a gatekeeper
and consider the broader risks of antibiotic resistance.

We did identify variability in the efficacy of prophylactic antibiotics
based on the type of neurologic disease. This suggests that not all
patients with neurologic lower urinary tract dysfunction may be able to
expect the same efficacy with continuous low dose prophylactic antibi-
otics. This may be driven by the epidemiologic specifics of the different
diseases; for example, patients with spina bifida are often treated with
prophylactic antibiotics as children, and most have received numerous
treatment courses of antibiotics by the time they reach adulthood. This
may have altered their microbiome, or otherwise negatively impacted
the efficacy of low dose antibiotics [23]. This contrasts with those
with SCI, who had an otherwise normal bladder and low risk of
antibiotic exposure prior to the injury. The neurologic disease states
themselves may also respond differently to urinary infection, meaning
that antibiotics may play a more or less important role in the prevention
of urinary infections [24]. Ultimately this is a hypothesis generating
result, which requires prospective study to determine if there really is a
difference in the efficacy of continuous low-dose antibiotic prophylaxis
across different disease states.

The impact of urinary infections on renal dysfunction in adults is
not well understood. While it is well known that urinary infection in
childhood when the kidneys are still developing can result in kidney
4

damage, this is less likely in fully developed adult kidneys. In healthy
women, acute pyelonephritis may lead to renal scars in after 10–
20 years, however this is rarely associated with renal dysfunction [25].
A cohort study of Korean patients with traumatic spinal cord injury
found that those with chronic kidney disease had a 5-fold increased
risk of previous recurrent urinary infections (defined as >3 hospitaliza-
tions/year) [17]. However it is likely that many of these admissions
were for sepsis, or pyelonephritis, which do have a risk of kidney
injury [26]. It is also impossible to determine if this is an association
or a causative relationship. Most of the participants in this study likely
experienced bacterial cystitis, which should not directly impact long-
term renal function. However, several economic analyses of different
intermittent catheters include progressive renal dysfunction as a com-
plication of urinary infection [27], and this often weights the analysis of
quality-adjusted years towards any catheter with a slightly lower risk
of urinary infections. Our results suggest that there is no statistically
significant impact on renal function when considered self-reported UTIs
that require antibiotics; the impact of more serious infections, and the
long-term impact of these infections still needs to be assessed.

While we feel that these results are unique and important (especially
given the general lack of high-quality randomized clinical trials in
neurourology), there are limitations that are necessary to acknowledge
to put our results in context. We conducted a post-hoc analysis of a
randomized trial with the intention of providing neurogenic-specific re-
sults; however, the study was not specifically designed for this purpose,
therefore the details around the neurologic diseases were limited, and
patients were only stratified in the randomization by neurologic disease
as a binary variable. The sample sizes for the individual neurologic
diseases were small, therefore our confidence intervals for many of the
IRR estimates are wide and our statistical power was limited; because
of this we could not use multivariable models. As such, our results
around the individual neurologic diseases should be further assessed
in future prospective studies. Finally, serum creatinine was the only
measure of renal function that was collected in this study, and it has
limited sensitivity in some patients with neurologic disease due to
reduced muscle mass; [17] longer periods of follow-up are necessary
to understand if UTIs influence renal function over a person’s lifetime.

6. Conclusions

Continuous low dose prophylactic antibiotics significantly reduces
urinary infections in patients with neurogenic disease who use inter-
mittent catheters, however, there may be a risk of antibiotic resistance.
The efficacy of this approach may vary based on the type of neurologic
disease. Renal function was not significantly impacted by continuous
low dose prophylactic antibiotic use in this patient population and did
not seem to be significantly related to the number of urinary infections
during a one year period.
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Table A.1
Baseline characteristics by neurologic disease.
Multiple Sclerosis

Factor Level Prophylaxis No prophylaxis

N 16 19
Age, mean (SD) 49.8 (10.7) 56.1 (12.5)
Sex Male 3 (19%) 9 (47%)

Female 13 (81%) 10 (53%)
Baseline UTI
episodes

<4 6 (38%) 11 (58%)

>=4 10 (63%) 8 (42%)
Catheter Route Urethra 16 (100%) 19 (100%)
Frequency CIC,
mean (SD)

3.0 (1.5) 3.7 (1.6)

htCreatClear,
mL/min, median
(IQR)

118.0 (92.7, 127.4) 111.4 (105.7, 121.4)

Baseline study
culture

No Growth 7 (44%) 4 (21%)

Pure Growth of
1 or 2 isolates

8 (50%) 10 (53%)

Missing 1 (6%) 5 (26%)

Spinal cord injury

Factor Level Prophylaxis No prophylaxis

N 15 14
Age, mean (SD) 53.2 (9.6) 54.3 (17.0)
Sex Male 12 (80%) 9 (64%)

Female 3 (20%) 5 (36%)
Baseline UTI
episodes

<4 7 (47%) 5 (36%)

>=4 8 (53%) 9 (64%)
Catheter Route Urethra 15 (100%) 13 (93%)

Mitrofanoff 0 (0%) 1 (7%)
Frequency CIC,
mean (SD)

4.8 (1.8) 6.1 (1.2)

CreatClear, mL/min,
median (IQR)

105.4 (87.0, 135.3) 127.4 (101.2, 155.2)

Baseline study
culture

No Growth 5 (33%) 3 (21%)

Pure Growth of
1 or 2 isolates

7 (47%) 6 (43%)

Missing 3 (20%) 5 (36%)

Spina bifida

Factor Level Prophylaxis No prophylaxis

N 14 11
Age, mean (SD) 34.5 (10.1) 42.7 (10.9)
Sex Male 7 (50%) 6 (55%)

Female 7 (50%) 5 (45%)
Baseline UTI
episodes

<4 6 (43%) 3 (27%)

>=4 8 (57%) 8 (73%)
Catheter Route Urethra 13 (93%) 11 (100%)

Mitrofanoff 1 (7%) 0 (0%)
Frequency CIC,
mean (SD)

5.6 (1.3) 4.8 (1.5)

CreatClear, mL/min,
median (IQR)

124.3 (103.2, 142.6) 133.3 (119.0, 187.5)

Baseline study
culture

No Growth 5 (36%) 4 (36%)

Pure Growth of
1 or 2 isolates

8 (57%) 6 (55%)

Missing 1 (7%) 1 (9%)

Other neurologic disease

Factor Level Prophylaxis No prophylaxis

N 24 25
Age, mean (SD) 51.0 (16.0) 52.6 (12.5)
Sex Male 12 (50%) 12 (48%)

Female 12 (50%) 13 (52%)
Baseline UTI
episodes

<4 6 (25%) 8 (32%)

>=4 18 (75%) 17 (68%)

(continued on next page)
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Table A.1 (continued).
Catheter Route Urethra 23 (96%) 25 (100%)

Mitrofanoff 1 (4%) 0 (0%)
Frequency CIC,
mean (SD)

5.2 (1.9) 5.0 (2.6)

CreatClear, mL/min,
median (IQR)

100.4 (91.5, 138.8) 112.2 (90.2, 134.4)

Baseline study
culture

No Growth 12 (50%) 14 (56%)

Pure Growth of
1 or 2 isolates

7 (29%) 5 (20%)

Missing 5 (21%) 6 (24%)

Table B.1
Adverse events associated with a treatment antibiotic from the urinary tract infection
record form over the 12 months of trial participation (participant reported).

Prophylaxis Usual care group
n = 69 n = 69

Any adverse event 10 (14.5%) 26 (37.7%)*
Skin rash 0 (0%) 1 (1%)
Nausea 9 (13%) 18 (26%)
Diarrhea 4 (6%) 11 (16%)
Thrush 5 (7%) 10 (14%)
Other antibiotic side effects 2 (3%) 5 (7%)

*p = 0.002.

Data availability

The data that support the findings of this study are available from
the corresponding author upon reasonable request.
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