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Summary
AIM: To assess and compare the real-world management
of catheters and catheter-associated urinary tract infec-
tions (CAUTI) among Swiss general practitioners and urol-
ogists, encompassing diagnosis, treatment and prophylax-
is.

METHODS: An anonymised online questionnaire was dis-
tributed among Swiss general practitioners and urologists
between January and October 2023 via the networks of
Sentinella and the Swiss Association of Urology. The
questionnaire consisted of questions on catheter manage-
ment, including diagnosis, treatment and prophylaxis of
CAUTI. Analysis was performed by discipline. Fisher’s ex-
act test was applied for comparisons (statistical signifi-
cance with p <0.05).

RESULTS: Out of 175 participating physicians, the major-
ity were involved in catheter management. Urologists ex-
hibited significantly higher levels of competence as com-
pared to general practitioners (67.1% vs 20.9%). Although
no significant differences were observed regarding diag-
nostic approaches between disciplines, unrecommended
diagnostic methods were frequently applied. general prac-
titioners reported that they treated non-febrile CAUTI for
longer durations, while urologists indicated that they treat-
ed febrile CAUTI longer. Additionally, the use of fluoro-
quinolones was more prevalent among general practition-
ers compared to urologists, while prophylactic measures
were more frequently applied by urologists.

CONCLUSIONS: Catheter and CAUTI management entail
significant uncertainty for general practitioners. CAUTI
management varied notably between general practitioners
and urologists in terms of treatment and prophylaxis. The
use of non-recommended diagnostic approaches and
drugs was common. This trend, along with inappropriate
diagnostic methods and prophylaxis, may increase antimi-
crobial resistance and CAUTI morbidity. The study em-

phasises the necessity for diagnostic and antimicrobial
stewardship interventions, and proper training in CAUTI
management for general practitioners and urologists.

Introduction

Urinary tract infections (UTIs) are one of the most com-
mon diseases, affecting more than 150 million people
worldwide every year [1]. Urinary tract infections rank
among the top four most prevalent nosocomial infections;
70–80% of urinary tract infections are catheter-associated
urinary tract infections (CAUTIs) [2], which significantly
increases morbidity and mortality [3]. This imposes a sub-
stantial burden on the healthcare system, leading to pro-
longed hospital stays and escalated costs [3].

Presence of a urinary catheter and duration of catheterisa-
tion are the main risk factors for catheter-associated com-
plications [4]. Furthermore, studies indicate that between
21% and 65% of all catheter insertions are not necessary
[5, 6] and that prolonged catheterisation without indication
is common [7].

Interventions such as confirming the need for catheter-
isation, daily evaluation of this need and education on
catheter management significantly decrease catheter utili-
sation and non-infectious complications in the hospital set-
ting [2, 4]. These measures have also contributed to the re-
duction of CAUTIs [2, 8]. However, there are patients in
whom permanent catheterisation is indicated but in whom
such measures cannot be applied. This cohort of patients is
usually frail and has additional risk factors for infectious
complications such as immunosuppression, diabetes, ad-
vanced age or immobilisation [9]. Therefore, comprehen-
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sive guidelines and corresponding training for catheter and
CAUTI management are urgently needed.

This patient cohort is primarily cared for by general prac-
titioners and urologists. Their decision-making is usually
guided by experience und guideline recommendations. Ad-
herence to guideline recommendations and antimicrobial
stewardship programmes significantly reduce the use of
antimicrobials and the development of antimicrobial resis-
tance [10]. Currently there are various guidelines for diag-
nosis, treatment and prophylaxis of uncomplicated urinary
tract infection [11–13] but only a few target urinary tract
infections in catheterised patients [11, 14–16]. Compared
to urinary tract infections, the real-world management of
CAUTI is complicated by atypical symptoms, misleading
diagnostic measures, unclear guidance for treatment deci-
sions and a lack of evidence on prophylaxis [17].

To establish a foundation for future antimicrobial steward-
ship programmes and recommendations, our study aimed
to assess and compare real-world management of catheters
and CAUTIs among Swiss general practitioners and urolo-
gists encompassing diagnosis, treatment and prophylaxis.

Material and methods

Study design and setting

A web-based, anonymous survey was conducted among
general practitioners and urologists across Switzerland. In
January 2023, the survey, hosted on the REDCap platform,
was disseminated via the networks of Sentinella, a surveil-
lance system operated by the Swiss Federal Office of Pub-
lic Health (Bundesamt für Gesundheit) for gathering epi-
demiological data in family medicine [18], and the Swiss
Association of Urology (Schweizerische Gesellschaft für
Urologie) through email. Participants were encouraged to
further distribute the survey within their respective institu-
tions of general practitioners and urologists, with a follow-
up reminder sent two weeks later.

The questionnaire comprised 6 demographic questions, 3
about catheter management in general and 15 about
CAUTIs. Responses were structured with predefined op-
tions for most questions, while some allowed for individ-
ual or multiple selections. The questionnaire was provid-
ed in German, French and Italian, with the English version
available in the appendix.

Following the collection of baseline characteristics, par-
ticipants were queried about their involvement in catheter
management. If respondents indicated not being involved
in catheter management, subsequent questions were omit-
ted. Incomplete questionnaires of participants who were
involved in catheter management were still included in
the analysis. Participation was voluntary, and to maintain
anonymity no personal identifiers or written informed con-
sent were obtained from participants. Given the focus on
general practitioners and urologists and the absence of
patient data collection, ethical committee approval was
deemed unnecessary for this study. A study protocol has
not been published or registered before. The dataset can be
obtained from the corresponding author upon request.

Statistical analysis

We conducted descriptive statistical analyses to summarise
the collected data. Categorical variables were presented as
counts and corresponding proportions, while appropriate
descriptive statistics were chosen for continuous variables
based on data distribution; given the non-normal distribu-
tion, we reported median and range.

To compare characteristics between disciplines, two-sided
Wilcoxon rank-sum tests were applied for continuous vari-
ables, while two-sided Fisher’s exact tests were used for
categorical variables to detect significant differences in
proportions between urologists and general practitioners.
Furthermore, Fisher’s exact tests were separately applied
to each survey question to uncover discipline-specific vari-
ations in responses, with separate tests conducted for each
answer category in questions with multiple options.

We considered a p-value less than 0.05 as statistically sig-
nificant. All statistical analyses were performed using R
statistical software (version 4.2.2, The R Foundation for
Statistical Computing, Vienna, Austria).

Results

In total, 175 questionnaires (93 general practitioners and
82 urologists) were completed and 80% of them had no
missing data. Seventeen general practitioners indicated not
being involved in catheter management and were excluded
from further analysis. Urologists were younger than par-
ticipating general practitioners (table 1). The majority of
general practitioners and urologists reported that they re-
placed catheters every 1–3 months, with urologists treating
a higher number of patients with catheter-related issues
and more instances of CAUTIs (table 1). While urologists
generally expressed confidence in catheter management,
over a quarter of general practitioners did not feel compe-
tent in this area (table 1).

Figure 1 shows responses regarding CAUTI diagnosis and
compares respective disciplines. In terms of CAUTI symp-
toms, there were only a few differences between disci-
plines except for confusion, which was more frequently
considered symptomatic by general practitioners, and tes-
ticular pain, which was seen as a typical symptom by urol-
ogists (figure 1A). The most frequent methods used to di-
agnose CAUTI were symptoms and urine culture. In both
disciplines, dipstick test and urine status/sediment were of-
ten used to diagnose CAUTI (figure 1B).

Regarding CAUTI treatment, the majority of urologists
and general practitioners stated that they treated a
catheterised patient less than once per year with antibiotics
(figure 2A). Choice of antibiotic was primarily based on
the last urine culture by both disciplines (figure 2B). In
non-febrile CAUTI, urologists indicated that they favoured
treating patients for 5 days, while general practitioners in-
dicated 7 days (figure 2C). Co-trimoxazole was reported
to be the mainly prescribed antibiotic by both disciplines.
While fluoroquinolones were still frequently applied by
general practitioners (17.1%), they were barely used by
urologists (2.4%) (figure 2D). In febrile CAUTI, general
practitioners declared that they treat for around 7–10 days
and urologists preferred to treat for 10 days (figure 2E).
In contrast to urologists, fluoroquinolones were reported
to be the most frequently prescribed antibiotics for febrile
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CAUTI by general practitioners (36.8%). Urologists’ main
choice was intravenous (i.v.) cephalosporins (figure 2F).

After empirical treatment, most questionees would adjust
the administered antibiotic according to urine culture (fig-
ure 3A, table S1). Increasing fluid intake emerged as the
primary prophylactic measure (see figure 3B). With the ex-
ception of optimising catheter care and vaccination, urol-
ogists statistically applied all prophylactic measures more
frequently (see figure 3B). If bladder irrigation was per-
formed, general practitioners reported preferring saline so-
lution and urologists tap water (figure 3C, table S2). Gen-

eral practitioners indicated that they refer patients to
urologists for further management. Urologists performed
an ultrasound instead (figure 3D, table S3).

Discussion

This study is the first real-world assessment of catheter and
CAUTI management among Swiss general practitioners
and urologists. It reveals that despite uncertainties among
general practitioners regarding CAUTI management, the
diagnostic approach for CAUTI is similar between general

Table 1:
Characteristics.

Characteristic General practitioner (n = 93) Urology (n = 82) p-value Missing data

Age, median and range 55 18–77 48 28–70 0.001 0

Years of experience as a medical professional, median and range 25 1–50 20 2–45 0.006 0

Sex, n and % 0.411 0

Female 31 33.3% 22 26.8%

Male 62 66.7% 60 73.2%

Medical facility where you work, n and % <0.001* 0

General practitioner practice 93 100%

Urological practice 37 45.1%

District hospital 9 11.0%

Cantonal hospital 21 25.6%

University hospital 8 9.8%

Rehabilitation hospital 4 4.9%

Other 3 3.7%

Do you look after patients who are permanently supplied with a uri-
nary catheter? n and %

<0.001* 0

No 17 18.3% 0

Rarely 40 43.0% 1 1.2%

Yes 10 10.8% 0

Yes and I change transurethral 5 5.4% 0

Yes and I change suprapubic 1 1.1% 0

Yes and I change both 20 21.5% 81 98.8%

At what interval do you usually perform catheter changes in asymp-
tomatic patients? n and %

<0.001* 17

<2 weeks 1 1.2%

2–4 weeks 6 7.9% 2 2.4%

1–2 months 33 43.4% 41 50.0%

2–3 months 22 29.0% 38 46.3%

>3 months 4 5.3% 0

Only if needed 11 14.5% 0 <0.001*

During the past 12 months, how many patients with transurethral
and/or suprapubic catheters did you see on average per week for
catheter-related concerns? n and %

<1 61 80.2% 10 12.2% 17

1–5 14 18.4% 34 41.5%

5–10 1 1.3% 28 34.2%

11–25 0 9 11.0%

>50 0 1 1.2%

How often do you diagnose an urinary tract infection in a
catheterised patient per year? n and %

0.089* 24

<1/year 19 25.7% 14 18.2%

1/year 22 29.7% 22 28.6%

2–3/year 22 29.7% 19 24.7%

4–5/year 4 5.4% 2 2.6%

>5/year 7 9.5% 20 26.0%

Do you feel competent in managing catheters and recurrent urinary
tract infections in catheterised patients? n and %

<0.001* 25

No 3 4.5% 0

Rather no 16 23.9% 0

Rather yes 34 50.8% 24 32.9%

Yes 14 20.9% 49 67.1%

* p-value based on available data.
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practitioners and urologists. However, it also underlines
differences in CAUTI treatment and prophylaxis between
the disciplines.

The inhomogeneity may stem from varying levels of pro-
fessional experience, training and decision-making be-
tween general practitioners and urologists. Guideline rec-
ommendations are a key basis for decision-making. A
handbook on urological diseases, including CAUTI, was
recently published for Swiss general practitioners but has
not gained widespread recognition, partly because it was
not endorsed by medical societies [19]. Furthermore, gen-
eral practitioners, like urologists, could refer to interna-
tional guidelines such as those from the European As-
sociation of Urology (EAU), which summarise CAUTI
management [11]. Additionally, the European Association
of Urology Nurses (EAUN) recently issued recommenda-
tions on catheterisation, defining CAUTI as a syndrome in-
volving an indwelling catheter for over two days, a posi-
tive urine culture for at least one pathogen and symptoms
like fever, flank pain or dysuria [16].

Other national European guidelines either lack recommen-
dations regarding catheter management and CAUTI [13]
or contradict those of the EAU and EAUN, as seen in dis-
crepancies regarding aspects such as the timing of urine
sampling and catheter changes, the duration of treatment
and the choice of antimicrobial agents [16, 20]. For exam-
ple, the EAU and EAUN recommend taking the urine sam-

ple after changing the catheter, treatment as recommend-
ed for complicated urinary tract infections and choosing
a corresponding antibiotic adjusted to local resistance pat-
terns following the evidence-based medicine (EBM) rec-
ommendations. [11, 12, 16, 21]. Whereas, for example, the
French urological guidelines recommend taking the sam-
ple from the indwelling catheter and changing it 24 hours
later [20]. While the EAU guidelines do not specify a
routine catheter replacement interval, the EAUN suggests
that silicone catheters can remain in place for up to 12
weeks according to manufacturer recommendations. How-
ever, they emphasise that the decision should be individ-
ualised based on factors like encrustation or CAUTIs [11,
16]. Ultimately, in day-to-day practice, especially for gen-
eral practitioners, actively seeking out various guidelines
proves challenging. They see, diagnose and manage a wide
array of diseases and the workload would simply be over-
whelming.

Antimicrobial stewardship interventions, particularly
guideline adherence, reduce hospital stays, morbidity, an-
timicrobial use and resistance rates [22, 23]. The absence
of or discrepancies in these recommendations can create
uncertainty, as observed among general practitioners in
this study, potentially leading to unnecessary treatment, in-
creased morbidity and the development of antimicrobial
resistance in CAUTI management.

Figure 1: Diagnosis of CAUTI. (A) Which signs/symptoms do you usually base your diagnose of an urinary tract infection in a catheterised pa-
tient on? (B) How do you usually diagnose an urinary tract infection in a catheterised patient? Answers depicted by discipline (light blue, gen-
eral practitioner; dark blue, urologists). P-value based on available data, considered significant if ≤0.05. CT: computed tomography.
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Good clinical practice relies not only on guideline adher-
ence but also on clinical routine. In this study, nearly half
of the general practitioners reported limited involvement
in catheter management, with urologists handling more
catheter-related cases and CAUTIs, which may contribute
to the higher level of uncertainty among general practi-
tioners. Despite their relatively limited experience, gener-
al practitioners and urologists showed similarities in prac-
tices, aligning with EAU and EAUN guidelines, such as
changing catheters every 3 months and basing diagnoses
on symptoms and urine culture [11, 16]. Surprisingly, both
disciplines frequently chose smelly urine and cloudy urine
as diagnostic symptoms, even though it is explicitly men-
tioned in guidelines that odorous or cloudy urine is neither
a sign for CAUTI nor urinary tract infection [11, 20, 23].
Interestingly, even rather atypical symptoms such as reduc-
tion of general condition and confusion were frequently
considered by both disciplines as being suggestive of
CAUTI or urinary tract infection. Both general practition-
ers and urologists appear to recognise the importance of
atypical CAUTI symptom assessment in this frail patient
cohort, understanding – [24, 25], as recommended by
EAUN guidelines [16] – that it extends beyond merely as-
sessing voiding symptoms.

Similarities between general practitioners and urologists
were also seen in the frequent use of dipstick and urine
sediment, even though they are highly unspecific in
catheterised patients due to common asymptomatic bac-
teriuria (ABU), pyuria and microhaematuria [11, 23].

Catheterisation leads to bacterial colonisation of the
catheter and bladder within a few days, resulting in ABU.
However, the mere presence of ABU without symptoms
indicative of an infection should not be misinterpreted as a
CAUTI. Basing decision-making for CAUTI treatment on
these diagnostic measures can lead to antibiotic treatment
when not necessary, does not provide benefits [23, 26] and
can even harm due to side effects and the development of
antimicrobial resistance [27].

This study identified significant differences in antimicro-
bial choices for CAUTI treatment. Both disciplines use
co-trimoxazole as the primary antibiotic for non-febrile
CAUTIs, despite it not being a first-line recommendation
for complicated UTIs by the EAU. Urologists primarily
treat febrile CAUTIs with i.v. cephalosporins, aligning
with EAU recommendations and the logistical ease within
a hospital setting [11]. General practitioners frequently use
fluoroquinolones for both non-febrile and febrile CAUTIs.
While the EAU still recommends fluoroquinolones for
complicated UTIs in non-hospitalised patients, the Euro-
pean Commission’s restriction on fluoroquinolone use
calls for highly restrictive application, especially in frail,
permanently catheterised patients due to rising antimicro-
bial resistance and severe adverse events [28–30].

General practitioners and urologists reported different du-
rations of treatment, varying between 5–7 days for non-
febrile and 7–10 days for febrile CAUTIs. Guidelines rec-
ommend treatment for 7–14 days and indicate that duration

Figure 2: Treatment of CAUTI. (A) How often do you prescribe an antibiotic for an urinary tract infection per catheterised patient per year? (B)
How do you choose the antibiotic for empiric therapy? (C) How long do you usually treat catheterised patients with an antibiotic for a non-
febrile urinary tract infection in average? (D) Which antibiotic do you usually choose for the empirical therapy of a non-febrile urinary tract in-
fection? (E) How long do you usually treat catheterised patients with an antibiotic for a febrile urinary tract infection in average? (F) Which an-
tibiotic do you usually choose for the empirical therapy of a febrile urinary tract infection? Answers depicted by discipline (light blue, general
practitioner; dark blue, urologists). P-value based on available data, considered significant if ≤0.05. i.v.: intravenous.
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should be closely related to the underlying abnormality. If
a patient is haemodynamically stable and the prostate is not
involved, a shorter course of treatment can be considered
[11].

In cases where empirical treatment proves to be resistant,
more than one-third of general practitioners and nearly a
quarter of urologists only adjust treatment in the absence of
clinical improvement. It is one of the principles of antimi-

Figure 3: Prophylaxis of CAUTI. (A) What do you usually do after receiving the results of the urine culture when the detected germ proves to
be resistant to the antibiotic administered? (B) Do you usually enact additional measures to reduce recurrent urinary tract infection in
catheterised patients? (C) If you perform regular bladder irrigation, which fluid do you use for this? (D) Do you initiate further diagnostic mea-
sures for recurrent urinary tract infection in catheterised patients? Answers depicted by discipline (light blue, general practitioner; dark blue,
urologist). P-value based on available data, considered significant if ≤0.05. CT: computed tomography; GP: general practitioner.
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crobial stewardship to adjust to a less broader antibiotic
[12] and in case of resistant bacteria to minimise early re-
infection and selection of antimicrobial resistance [31–33].

An increase in drinking quantity was the primary prophy-
lactic measure chosen. However, urologists implemented
more prophylactic measures than general practitioners, po-
tentially because they are more familiar with managing
prophylaxis in recurrent urinary tract infections. To date
there are no recommended prophylactic measures specific
to CAUTI, which is reflected in the inhomogeneity of
our results. However, recently published EAUN guidelines
recommend an increase in drinking quantity to decrease
catheter encrustation whereas bladder irrigation is not rec-
ommended for preventing CAUTI [16]. Bladder irrigation
is commonly performed as standard management of long-
term urinary catheters, but it remains a controversial
method. A Cochrane review based on studies of poor
methodological quality found inconclusive evidence for
the role of bladder irrigation in preventing CAUTIs [34].
Even though not recommended by guideline recommenda-
tions, bladder irrigation (with tap water) is frequently used
in Switzerland. A recent study showed that bladder irriga-
tion with tap water reduced CAUTI occurrence and antibi-
otic use [35].

In case of recurrent CAUTI, general practitioners usually
referred patients to urologists and urologists performed an
ultrasound. According to "EbM Guidelines" [12], an ultra-
sound is the main diagnostic measure for recurrent CAUTI
in order to check for causative pathologies such as blad-
der stones. In 2005, a study showed that approximately one
third of general practitioners had an ultrasound available
[36]. This together with the uncertainty in CAUTI manage-
ment could explain why general practitioners refer patients
to the specialist.

One limitation of our study was that it was not based on
direct observations, which did not allow accounting for re-
call and reporting biases. Further, our survey results may
not adequately represent CAUTI practices among gener-
al practitioners and urologists, as the overall response rate
cannot be reproduced and was potentially low. However,
it is conceivable that compliance with CAUTI guidelines
in non-respondents is not considerably higher than in those
respondents who are less interested in this topic. Lastly,
the CAUTI literature is highly heterogeneous, and even if
the recommendations are classified as strong, many criti-
cal clinical questions are not addressed, which complicates
the interpretation of the study results regarding these rec-
ommendations.

In the real-world management of catheters and CAUTIs,
similarities and differences between general practitioners
and urologists are evident. Some of these align with com-
mon recommendations and antimicrobial stewardship prin-
ciples, while others deviate from them. Catheter and CAU-
TI management entail significant uncertainty for general
practitioners. Even urologists, the presumed specialists, do
not always act in accordance with recommendations and
antimicrobial stewardship principles.

CAUTI management varied notably between general prac-
titioners and urologists in terms of treatment and prophy-
laxis. Use of drugs not recommended by guidelines was
common. This trend, along with inappropriate diagnostic
methods and prophylaxis, may increase antimicrobial re-

sistance and CAUTI morbidity. general practitioners and
urologists might benefit from closer collaboration and ex-
change of knowledge. Joint training sessions could be or-
ganised in which specific clinical questions from routine
practice are discussed between the two specialties. Col-
laborative conferences could be held, general practitioners
could gain access to guidelines from other specialties and
shared professional literature could be published. The
study emphasises the necessity for diagnostic and antimi-
crobial stewardship interventions, and proper training in
CAUTI management for general practitioners and urolo-
gists.
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Appendix
Questionnaire

Questions and answer options in brackets

– Which country do you work in? [ Austria | France |
Germany | Switzerland ]

– Age [ Free-text answer ]

– Years of experience as a medical professional [ Free-
text answer ]

– Sex [ Female | Male ]

– Which type of medical facility do you work in? [ Uro-
logical practice | District hospital | Cantonal hospital |
University hospital | Rehabilitation hospital | Other ]

– Do you care for patients using a permanent urinary
catheter? [ No | Rarely | Yes | Yes and I change
transurethral | Yes and I change suprapubic | Yes and I
change both ]

– At what interval do you usually perform catheter
changes in asymptomatic patients? [ <2 weeks | 2–4
weeks | 1–2 months | 2–3 months | >3 months | Only if
needed ]

– During the past 12 months, how many patients with
transurethral and/or suprapubic catheters did you see on
average per week for catheter-related concerns? [ < 1 |
1–5 | 5–10 | 11–25 | 26–50 | >50 ]

– How often do you diagnose an urinary tract infection in
a catheterised patient per year? [ <1/year | 1/year | 2–3/
year | 4–5/year | >5/year ]

– Do you feel competent in managing catheters and recur-
rent urinary tract infections in catheterised patients? [
Somewhat no | Somewhat yes | Yes ]

– On which signs/symptoms do you usually base your di-
agnosis of an urinary tract infection in a catheterised pa-
tient? [ Burning | Suprapubic pain | Perineal pain |
Haematuria | Cloudy urine | Urine smell | Flank pain |
Fever | Reduction of general condition | Confusion |
Testicular pain ]

– How do you usually diagnose an urinary tract infection
in a catheterised patient? [ Symptoms | Examination |
Ultrasound | CT | Dipstick test | Urine status and sedi-
ment | Urine culture | Blood test ]

– How often do you prescribe an antibiotic for an urinary
tract infection per catheterised patient per year? [ <1 |
1× | 2–3× | 4–5× | >5× ]

– How do you choose the antibiotic for empirical thera-
py? [ Last urine culture | Local resistances | Empirical
]

– On average, how long do you usually treat catheterised
patients with an antibiotic for a non-febrile urinary tract
infection? [ Single-dose treatment | 3 days | 5 days | 7
days | 10 days | 14 days ]

– Which antibiotic do you usually choose for the empiri-
cal therapy of a non-febrile urinary tract infection? [ flu-
oroquinolone | co-trimoxazole | nitrofurantoin | fos-
fomycin | oral cephalosporin | amoxicillin ± clavulanic
acid ]

– On average, how long do you usually treat catheterised
patients with an antibiotic for a febrile urinary tract in-
fection? [ Single-dose treatment | 3 days | 5 days | 7
days | 10 days | 14 days | 3 weeks ]

– Which antibiotic do you usually choose for the empiri-
cal therapy of a febrile urinary tract infection? [ fluoro-
quinolone | co-trimoxazole | nitrofurantoin | fosfomycin
| oral cephalosporin | amoxicillin ± clavulanic acid | i.v.
cephalosporin | i.v. carbapenems | other ]

– What do you usually do after receiving the results of the
urine culture when the detected germ proves to be resis-
tant to the antibiotic administered? [ Adjustment | Ad-
justment in the absence of clinical improvement | No
adjustment ]

– Do you usually take additional measures to reduce re-
current urinary tract infections in catheterised patients?
[ None | Drinking quantity | Frequent catheter changes
| Optimising care | Different catheter material |
Transurethral -> suprapubic catheter | Plant-based
medication | Bladder irrigation | Acidifying urine | Vac-
cination | D-Mannose | Continuous antibiotics | Med-
ication to limit bladder activity ]

– If you perform regular bladder irrigation, which fluid do
you use for this? [ Saline solution | Tap water |
Hyaluronic acid/chondroitin sulphate | Disinfectant |
Other ]

– Do you initiate further diagnostic measures for recur-
rent urinary tract infections in catheterised patients? [
No | Treatment only | Ultrasound | Referral for an ul-
trasound | CT | Referral to urologist (if a general prac-
titioner) | Other ]

Table S1:
What do you usually do after receiving the results of the urine culture when the detected germ proves to be resistant to the antibiotic administered?

n total General practi-
tioner

% Urologist % p-value

Adjustment 104 46 64.8% 58 77.3% 0.136

Adjustment in the absence of clinical improvement 42 25 35.2% 17 22.7%

No adjustment 0 0 0 0 0
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Table S2:
If you perform regular bladder irrigation, which fluid do you use for this?

n total General practi-
tioner

% Urologist % p-value

Saline solution 25 11 84.6% 14 32.6% 0.018

Tap water 18 1 7.7% 17 39.5%

Hyaluronic acid / chondroitin sulphate 3 0 0 3 7%

Disinfectant 6 0 0 6 14%

Other 4 1 7.7% 3 7%

Table S3:
Do you initiate further diagnostic measures for recurrent urinary tract infections in catheterised patients?

n total General practi-
tioner

% Urologist % p-value

No, treatment only 32 24 35.8% 8 11% <0.001

Ultrasound 51 8 11.9% 43 58.9%

Referral for an ultrasound 5 5 7.5% 0 0

Computed tomography 4 0 0 4 5.5%

Referral to urologist (if a general practitioner) 32 30 44.8% 2 2.7%

Other 16 0 0 16 21.9%
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