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ABSTRACT
Objectives  Patients with acute congestive heart failure 
(HF) regularly undergo urinary catheterisation (UC) at 
hospital admission. We hypothesised that UC has no 
clinical benefits with regard to weight loss during inpatient 
diuretic therapy for acute congestive HF and increases the 
risk of urinary tract infection (UTI).
Design  Retrospective, non-inferiority study.
Setting  Geneva University Hospitals’ Department of 
Medicine, a tertiary centre.
Participants  In a cohort of HF patients, those catheterised 
within 24 hours of diuretic therapy (n=113) were 
compared with non-catheterised patients (n=346).
Primary and secondary outcome measures  The 
primary endpoint was weight loss 48 hours after 
starting diuretic therapy. Secondary endpoints were 
time needed to reach target weight, discontinuation of 
intravenous diuretics and resolution of respiratory failure. 
Complications included the time to a first UTI, first hospital 
readmission and death.
Results  A total of 48-hour weight loss was not 
statistically different between groups and the adjusted 
difference was below the non-inferiority boundary of 1 kg 
(0.43 kg (95% CI: −0.03 to 0.88) in favour of UC, p<0.01 
for non-inferiority). UC was not associated with time to 
reaching target weight (adjusted HR 1.0; 95% CI: 0.7 to 
1.5), discontinuation of intravenous diuretics (aHR 0.9; 
95% CI: 0.7 to 1.2) or resolution of respiratory failure 
(aHR 1.1; 95% CI: 0.5 to 2.4). UC increased the risk of UTI 
(aHR 2.5; 95% CI: 1.5 to 4.2) but was not associated with 
hospital readmission (aHR 1.1; 95% CI: 0.8 to 1.4) or 1-
year mortality (aHR 1.4; 95% CI: 1.0 to 2.1).
Conclusion  In this retrospective study, with no obvious 
hourly diuresis-based diuretic adjustment strategy, weight 
loss without UC was not inferior to weight loss after UC 
within 24 hours of initiating diuretic treatment. UC had 
no impact on clinical improvement and increased the 
risk of UTI. This evidence, therefore, argues against the 
systematic use of UC during a diuretic therapy for HF.

INTRODUCTION
Heart failure (HF) is a major public health 
concern, affecting 2% of the developed 

world’s population.1 Patients with HF are 
hospitalised about once a year, on average.2 
Due to population ageing and the growing 
prevalence of comorbidities, the absolute 
number of hospital admissions for HF is 
expected to increase by as much as 50% over 
the next 25 years.1 3 4

Diuretics are the mainstay treatments for 
volume overload.5 6 Nevertheless, overly 
aggressive or insufficient treatments can result 
in acute kidney injury (AKI), electrolytic 
imbalance, low blood pressure, prolonged 
hospital length of stay (LOS) or early hospital 
readmission.7 8 Assessing adequate response 
to diuretics, for example, measuring diuresis, 

STRENGTHS AND LIMITATIONS OF THIS STUDY
	⇒ The present study is the first to give an insight 
into the hypothetical clinically relevant benefits of 
urinary catheterisation (UC) in the context of heart 
failure (HF).

	⇒ The study preceded the advent of sacubitril or 
sodium-glucose cotransporter-2 inhibitors therapy. 
Nevertheless, in 2021, updated European Society of 
Cardiology guidelines did not evolve regarding di-
uretics or the relevance of UC for the management 
of acute decompensate HF.

	⇒ The study’s retrospective, observational approach 
only allowed us to hypothesise that urinary cathe-
ters were placed for HF management or to facilitate 
diuresis.

	⇒ Since patients are usually not weighed in emergen-
cy rooms, we focused on the weight change from 
days 1 to day 3. Thus, UC’s impact during the first 24 
hours of diuretic therapy was not assessed.

	⇒ A randomised prospective design, with protocols to 
guide rapid diuretic adaptation, would be better able 
to explore the UC’s real potential among HF patients. 
However, considering current evidence and risks, 
such a study may never occur.
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is therefore important and enables rapid treatment 
adjustment. This may be as or even more useful than how 
diuretics are initially administered.7 9

Between one quarter10 and one half of patients11 hospi-
talised for HF undergoes in-dwelling urinary catheter-
isation (UC). The rationale for UC in this population 
sometimes includes managing hypervolaemia11 12 or 
improving comfort during diuretic treatment.13 By maxi-
mising the elimination of liquids while avoiding excessive 
losses, UC could theoretically have a positive impact on 
hospital LOS, readmission rates and even death. Although 
the benefits of UC remain uncertain, the risks of increased 
urinary tract infections (UTI) and traumatic complica-
tions are well known.11 14 15 A recent retrospective study 
of catheterised HF patients showed no impact on LOS 
and an increased risk of infection.11 Little evidence exists 
on UC’s impact on clinically relevant improvements such 
as weight loss, time to improvement of respiratory failure 
or time to discontinuation of intravenous therapy. The 
present study aimed to determine the risks and clinical 
benefits of UC among patients hospitalised for conges-
tive HF, with the a priori hypothesis that HF management 
with UC is not better than without it.

Patients and methods
We conducted a retrospective, non-inferiority, cohort 
study using a pre-existing cohort of patients admitted to 
Geneva University Hospitals’ Department of Medicine 
for acute HF between 01 January 2006 and 01 January 
2010.16 17 Patients were followed for 1 year or until death. 
Reporting and analyses were performed according to the 
Strengthening the Reporting of Observational Studies in 
Epidemiology statement.

Study population
All patients aged 18 years old or more, requiring hospital 
admission for a primary symptom of dyspnoea and a diag-
nosis of acute decompensated HF, were eligible.16 17 Acute 
decompensated HF was diagnosed from patients’ clinical 
presentation, risk factors and treatment responsiveness 
and/or was supported by structural or functional echo-
cardiographic anomalies. Patients with a final diagnosis 
other than HF that explained their dyspnoea, with a low 
NT-proBNP level (<300 ng/L), who were admitted to the 
intensive care unit, whose paper medical charts for the 
index admission were unavailable or who did not receive 
diuretics during their first 7 days of hospitalisation were 
excluded. We compared patients who underwent UC 
within 24 hours of diuretic therapy initiation with those 
not catheterised.

Outcomes
The primary endpoint was the 48-hour weight loss after 
starting diuretic therapy. Secondary endpoints were 
persistent excess weight at 72 hours and at 1 week, the 
time needed to reach clinical improvement (reaching 
target weight (±0.5 kg), discontinuation of intravenous 

diuretics, oxygen supply and continuous positive airway 
pressure (CPAP)) and hospital LOS.

Complications included the proportion of patients with 
UTI, initial diuretic treatment failure, worsening kidney 
function (WKF) and episodes of low blood pressure, 
and time to a first UTI, first hospital readmission and 
death. Initial treatment failure was defined as a need for 
increased doses of diuretics, or a switch from oral to intra-
venous diuretic therapy or from a bolus to a continuous 
intravenous diuretic therapy 2 days or more after the 
initiation of diuretics. Diuretic dose increases before that 
point were considered to be usual treatment adjustments.

Data collection and variable definition
Data extracted from medical charts included preadmis-
sion diuretic use, micturition volumes during diuretic 
therapy, weight at discharge and, for the first 7 days, daily 
information on the UC, weight, diuretics administra-
tion, clinical parameters, oxygen supply and use of CPAP 
therapy.

Volume overload (hypervolaemia) was defined as excess 
weight at diuretic therapy. We calculated excess weight by 
subtracting target weight from other weights measured 
during hospitalisation. Target weight was defined as 
the patient’s weight at discharge or, when unavailable, 
the lowest weight during hospitalisation that did not 
result in increased creatinaemia or low blood pressure. 
Since patients are not always weighed on admission day, 
48-hour weight loss was calculated between days 1 and 3 
after starting diuretic therapy (day 0). When weight on 
day 1 or on day 3 was missing, we took double the mean 
daily weight loss calculated between day 0 and day 4.

Respiratory failure was defined as the need for oxygen 
supply or CPAP. We noted episodes of low blood pressure 
(systolic pressure<100 mm Hg) and the need for saline 
perfusion. Daily doses of torasemide were multiplied by 
two and doses of oral furosemide were divided by two to 
convert daily diuretics use into an equivalent intravenous 
furosemide dosage.18

We obtained patients’ habitual kidney function from 
their general practitioner.17 Kidney function at hospital 
admission and during the first week was extracted from 
the laboratory database. We defined AKI as any kidney 
function at admission lower than its usual value, and WKF 
as kidney function that decreased during hospitalisation 
relative to admission values.17 AKI and WKF were scored 
according to the Kidney Disease: Improving Global 
Outcomes (KDIGO) classification. An absolute increase 
in the creatinine value of 26.4 mmol/L, or a 1.5 to <2 fold 
increase over the baseline creatinine value, was defined 
stage 1. A ≥2 to <3 fold increase was defined as stage 2 
and a ≥3 fold increase or use of dialysis was determined 
as stage 3.

Comorbidity burdens were summarised using Charlson 
index, calculated using the International Classification of 
Diseases, Tenth Revision codes from electronic medical 
charts.19 HF types were stratified into intermediate or 
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reduced left ventricular ejection fraction (LVEF<49%), 
preserved LVEF (LVEF>50%) and unknown LVEF.

We extracted urinary and blood culture information 
from the microbiology laboratory database for each 
febrile episode during hospitalisation. A diagnosis of UTI 
was defined as bacterial growth of 10E3 colony-forming 
units in a urine sample plus the corresponding symptoms 
of a UTI.

Information on death was obtained from Switzerland’s 
national deaths registry and Geneva University Hospi-
tals’ (the only public hospital in the canton) electronic 
databases. We reviewed charts for hospital LOS, place of 
discharge (home vs rehabilitation centre or care home) 
and all-cause and HF-related hospital readmissions within 
1 year.

Statistics
For our analyses, timings (day 0) were set from the first 
day of diuretic use, which could differ from the hospital 
admission day.

Primary analysis and weight evolution
Weight loss analyses during diuretic treatment were 
restricted to patients with volume overload (online 
supplemental figure S1). The primary analysis used a 
linear regression model, where the 48-hour weight loss 
was the dependent variable and UC was the independent 
variable. The model was adjusted for age, sex, Charlson 
index score, preadmission diuretic dose, HF type, admis-
sion heart rate and blood pressure, respiratory failure, 
weight excess at diuretic therapy, first diuretic dose, use 
of continuous intravenous diuretics, AKI and admission 
through the emergency room, based on previous studies 
(online supplemental table S1).9 20 21 To reach non-
inferiority, the upper CI of a between-group difference 
had to be less than 1 kg (in favour of UC). This threshold 
was determined based on daily minimal clinically signifi-
cant weight loss of 0.5 kg (1 kg in 2 days; online supple-
mental statistics S1).22 Unilateral t-test served to test 
non-inferiority.

We performed five sensitivity analyses on the main 
outcome (online supplemental statistics S2). First, a 
multiple imputation method was used to replace missing 
values. The second matched catheterised patients 1:1 with 
non-catheterised patients according to sex and the closest 
value (<10%) of a propensity score. The score included 
all the variables mentioned above except sex. A paired 
t-test was used to test mean differences. The third sensi-
tivity analysis excluded patients with urinary retention. 
The fourth replaced AKI at admission with creatininemia 
and blood sodium. The last sensitivity analysis split the 
continuous confounding variables at their median.

We used linear regression, adjusted for confounders, 
to explore associations between UC and persistent weight 
excess at 72 hours and 1 week. We also tested the inter-
action between UC and time in a mixed effects model 
adjusted for the factors mentioned above. A random inter-
cept for each patient accounted for repeated measures 

across days. The mean expected excess weights of patients 
with and without UC was calculated assuming mean values 
for continuous predictors and a proportion of positive 
categorical predictors similar to the study sample.

Clinical improvements and complications
The unadjusted impact of UC on time-dependent 
outcomes was analysed using Kaplan-Meier survival 
analysis and an unweighted, two-sided, log-rank test to 
compare groups. Analysis of target weight was restricted 
to patients with volume overload. Analyses of intrave-
nous diuretics, oxygen supply and CPAP were restricted 
to patients receiving those therapies. Multivariate Cox 
models were adjusted for age, sex and Charlson comor-
bidity index score. For target weight and the time needed 
to discontinue intravenous diuretics, Cox models were 
further adjusted for all the confounding factors in the 
primary analysis. The proportional hazards assump-
tion was verified using Schoenfeld residuals and a visual 
inspection of the log-minus-log plots (online supple-
mental statistics S3).

The association between UC and LOS was tested using 
a linear regression model adjusted for confounding 
factors and in which LOS was log-transformed to correct 
for skewed data. Logistic regression was used to adjust 
binary outcomes for confounders. Comparisons of char-
acteristics between groups were performed using the Χ2 
test or Fisher’s exact test, where appropriate, for categor-
ical variables. The Mann-Whitney test was used for contin-
uous variables as these were not normally distributed. 
Except for the primary outcomes, all analyses were two 
sided, with a significance level set at 5%. All analyses were 
performed using STATA, V.12.0, and R statistical software, 
V.4.0.0.23

RESULTS
Of 640 potential participants in the HF register, 174 had 
no available paper medical chart and 7 had no diuretic 
therapy within the first 7 days, leaving a cohort of 459 
patients of whom 113 underwent UC within the first 24 
hours (24.6%). Only four of these patients had docu-
mented urinary retention. Catheterised patients were 
older, more often women, more frequently experienced 
respiratory failure or AKI and received higher initial 
diuretic doses (table  1). Urinary catheters were placed 
for a median of 4 days (IQR: 2–8). Diuresis was recorded 
more often among patients with UC (58.0%) than 
patients without (41.2%, p<0.01).

Excess weight under diuretic therapy
At diuretic therapy initiation, 342 patients carried 
excess weight and were included in the primary anal-
ysis (online supplemental figure S1). In adjusted linear 
regressions, being catheterised was not associated with 
significantly greater 48-hour weight loss than not being 
catheterised (0.43 kg in favour of UC (95% CI: −0.03 to 
0.88)). The upper CI of between-group difference was 

https://dx.doi.org/10.1136/bmjopen-2021-053632
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https://dx.doi.org/10.1136/bmjopen-2021-053632
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Table 1  Characteristics of participants with and without Urinary catheterisation (UC)

Characteristic Cohort (N=459) With UC (N=113) Without UC N=346) P value

Age (years), median (IQR) 81 (73–86) 83.5 (76–89) 80 (71–85) <0.001

Male 248 (55.2%) 52 (47.3%) 196 (57.8%) 0.053

Admitted through ER 398 (86.7%) 97 (85.8%) 301 (87.0%) 0.754

Night-time admission (19:00–07:00) 169 (36.8%) 37 (32.7%) 132 (38.1%) 0.301

Current smoker 79 (18.0%) 18 (17.3%) 61 (18.1%) 0.844*

High blood pressure 331 (73.7%) 83 (73.7%) 248 (73.2%) 0.709

Diabetes 135 (30.1%) 34 (30.9%) 101 (29.8%) 0.812

Myocardial infarct 27 (6.1%) 6 (5.5%) 21 (6.3%) 0.762*

LVEF<50% 203 (45.2%) 46 (40.7%) 157 (45.4%) 0.686

Stroke 52 (11.8%) 18 (16.1%) 34 (10.2%) 0.076*

Peripheral vascular disease 76 (17.2%) 23 (21.1%) 53 (15.9%) 0.242*

Dementia 30 (6.8%) 9 (8.3%) 21 (6.3%) 0.482*

COPD 66 (14.7%) 16 (14.5%) 50 (14.7%) 0.958*

Oncological disease 32 (7.2%) 8 (7.3%) 24 (7.2%) 0.963*

Liver disease 24 (5.4%) 7 (6.4%) 17 (5.1%) 0.598*

CKD

 � II 174 (38.7%) 39 (35.4%) 135 (39.2%) 0.380

 � III 154 (34.4%) 40 (36.4%) 114 (33.6%)

 � IV 22 (4.9%) 6 (5.5%) 16 (4.7%)

 � V 2 (0.5%) 0 2 (0.6%)

Charlson comorbidity index, median (IQR) 3 (1–4) 3 (2–4) 3 (1–4) 0.115

Preadmission medication

 � ACE/ARB 290 (64.6%) 65 (59.1%) 225 (66.4%) 0.165

 � Beta-blocker 204 (45.4%) 49 (44.5%) 155 (45.7%) 0.829

 � Aldosterone inhibitor 62 (13.8%) 14 (12.7%) 48 (14.2%) 0.753*

 � Diuretics 239 (52.1%) 66 (58.4%) 173 (50.0%) 0.120

Admission characteristics

 � Median sodium level (mmol/L) at admission (IQR) 137 (134–140) 137 (133–139) 138 (135–140) 0.022

 � Median NT-proBNP level (ng/L) at admission (IQR) 6377 (3069–13254) 7700 (4080–16204) 6206 (2700–12101) 0.124

 � Median haemoglobin level (g/L) at admission (IQR) 123 (109–137) 119 (107–133) 125 (110–138) 0.115

 � Median creatinin level (mmol/L) at admission (IQR) 107 (85–148) 116 (89–197) 104 (83–138) 0.005

 � Heart rate (beat/min), median (IQR) 81 (70–94) 82.5 (70–91) 80 (69.5–95) 0.785

 � Mean blood pressure (mm Hg), median (IQR) 90 (80–100) 88.3 (78.3–100) 90 (80.3–100) 0.162

AKI

 � I 143 (31.5%) 46 (41.8%) 97 (28.6%) 0.002*

 � II 24 (5.3%) 9 (8.2%) 15 (4.4%)

 � III 5 (1.1%) 3 (2.7%) 2 (0.6%)

Respiratory failure 371 (80.8%) 105 (92.9%) 266 (76.9%) <0.001*

 � Needs oxygen supply 365 (79.5%) 104 (92.0%) 261 (75.4%)

 � CPAP 75 (16.3%) 27 (23.9%) 48 (13.9%)

 � Volume overload 342 (74.5%) 86 (76.1%) 256 (74.0%) 0.654

 � Target weight (kg), median (IQR) 69.2 (58.1–80.8) 70 (58–81.4) 68.7 (58.6–80.5)

Intravenous therapy 431 (93.9%) 108 (95.6%) 323 (93.4%) 0.391*

Continuous intravenous diuretic therapy 42 (9.2%) 15 (13.4%) 27 (7.8%) 0.076*

Initial diuretic doses (mg), median (IQR) 40 (30–80) 60 (40–90) 40 (20–60) <0.001

Only UC within 24 hours of diuretic therapy initiation was considered. Values are numbers (percentage) unless otherwise stated.
*Fischer test.
ACE/ARB, angiotensin converting enzyme inhibitor or angiotensin receptor blockers; AKI, acute kidney injury; CKD, chronic kidney disease by CKD-EPI 
classification; COPD, chronic obstructive pulmonary disease; CPAP, continuous positive airway pressure therapy; ER, emergency room; LVEF, left ventricular ejection 
fraction; UC, urinary catheterisation.
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below the non-inferiority boundary of 1 kg (p<0.01 for 
non-inferiority).

In sensitivity analysis, the results were in line with 
the primary analysis (online supplemental table S2). 
In the propensity score-matched analysis, 64 patients 
with UC were matched with 64 patients without a cath-
eter (none had urinary retention). The difference in 
weight loss was 0.29 kg (95% CI: −0.3 to 0.88; p<0.01 for 
non-inferiority).

Patients with UC did not have a statistically lower 
persistent excess weight at 72 hours: the difference was 
0.27 kg (95% CI: −0.52 to 1.1; p=0.50) in unadjusted 
and 0.24 kg (95% CI: −0.17 to 0.64; p<0.001 for non-
inferiority) in adjusted linear regression. At 1 week, 
the excess weight difference between patients with and 
without UC was −0.09 kg (95% CI: −1.0 to 0.8; p=0.84) in 
unadjusted and −0.14 kg (95% CI: −0.89 to 0.60; p=0.01 
for non-inferiority) in adjusted linear regression. Simi-
larly, there was no statistically significant interaction 
between UC and daily excess weight changes in the mixed 
effects model (p=0.55; figure 1).

Clinical improvement
Time to reach target weight and time needed to discon-
tinue CPAP were not statistically different between 
patients with and without UC in both unadjusted and 
adjusted analysis (figure  2, table  2). UC tended to be 
associated with a longer time to discontinuation of an 
intravenous diuretic or discontinuation of oxygen supply 
(figure 2), but the associations disappeared after adjust-
ment for confounders (table 2).

The median hospital LOS was identical for patients 
with and without UC (12 days, IQR: 9–18). However, 
fewer UC patients were discharged directly home from 
hospital (57.3% vs 73.7%; adjusted OR 0.6 (95% CI: 0.3 
to 0.9; p<0.01)).

Complications
The proportions of initial treatment failures, low blood 
pressure episodes and patients with WKF were not statisti-
cally different between groups (table 2).

All-cause and HF-related readmissions were not statis-
tically different between patients with and without UC 

Figure 1  Predicted excess weight (kg) over time (days) for patients with (black line) and without (green line) urinary 
catheterisation (UC). Mean expected excess weights and their CIs were calculated using an adjusted mixed effects model 
assuming mean values for continuous predictors and a proportion of positive categorical predictors similar to the study sample. 
UC had no statistical effect on excess weight evolution over time (p for interaction=0.55).

https://dx.doi.org/10.1136/bmjopen-2021-053632
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Figure 2  Time to reach clinical improvement for patients with urinary catheterisation (black line) and controls (green line): 
(A) time to reach target weight; (B) time to discontinuation of intravenous diuretics; (C) time to discontinuation of continuous 
positive airway pressure therapy; and (D) time to discontinuation of oxygen supply.

Table 2  Clinical improvements and adverse outcomes with and without urinary catheterisation

Time to clinical improvement With UC Without UC HR Adjusted HR*

Time to target weight (d), median (IQR) 6 (3–7) 6 (3–7) 1.1 (0.8–1.5) 1.0 (0.7–1.5)

Time to switch/discontinuation of intravenous diuretics (d), median (IQR) 4 (2–8) 3 (1–6) 0.8 (0.7–1.0) 0.9 (0.7–1.2)

Time to discontinuation of CPAP (d), median (IQR) 4 (2–6) 4 (2–5) 1.2 (0.7–2.2) 1.1 (0.5–2.4)

Time to discontinuation of oxygen supply (d), median (IQR) 4 (2–8) 3 (1–7) 0.8 (0.6–1.0) 0.9 (0.7–1.2)

Time to adverse events With UC Without UC HR Adjusted HR†

Urinary tract infection, n (%) 37 (32.7%) 46 (13.3%) 2.9 (1.8–4.8)‡ 2.5 (1.5–4.2)‡

One-year all-cause hospital readmission, n (%) 56 (50.9%) 193 (56.9%) 1.1 (0.8–1.4) 1.1 (0.8–1.4)

One-year heart failure-related hospital readmission, n (%) 28 (25.5%) 91 (26.8%) 1.1 (0.7–1.7) 1.1 (0.7–1.7)

One-year mortality, n (%) 51 (50.0%) 101 (33.4%) 1.7 (1.2–2.4)‡ 1.4 (1.0–2.1)

Other secondary outcomes With UC Without UC OR Adjusted OR†

Initial treatment failure 23 (26.7%) 78 (30.5%) 0.8 (0.5–1.4) 0.8 (0.4–1.4)

Low blood pressure episode
Need of saline perfusion

49 (43.7%) 154 (44.6%) 1.0 (0.6–1.5) 1.1 (0.7–1.7)

 � Need of saline perfusion 24/49 (49.0) 67/154 (43.5)

Worsening of renal function

 � 0 82 (74.6%) 260 (76.7%) 1.1 (0.7–1.8)§ 1.1 (0.7–1.8)§

 � 1 27 (24.6%) 73 (21.5%)

 � 2 1 (–) 6 (1.8%)

Values are numbers unless otherwise stated.
*Models were adjusted for age (continuous), sex (binary), Charlson index score (continuous), preadmission diuretic dose (continuous), heart failure type (categorical), 
admission heart rate and blood pressure (continuous), respiratory failure (binary), weight excess at diuretic therapy (continuous), first diuretic dose (continuous), use 
of continuous intravenous diuretics (binary), acute kidney injury (categorical) and admission through the emergency room (binary).
†Models were adjusted for age (continuous), sex (binary), Charlson index score (continuous).
‡P value<0.05.
§OR of changing to a worse category.
CPAP, continuous positive airway pressure therapy; HR, hazard ratio; OR, Odds ratio; UC, urinary catheterisation.
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(table 2 and figure 3). Half the patients with UC and one-
third without UC were dead at 1 year. The difference was 
not statistically significant after adjustment (table 2).

UC patients were at a higher risk of suffering from a 
UTI, and this association persisted in adjusted analyses 
(table 2 and figure 3). Multiple UTIs occurred in nine UC 
patients (8.0%) and in five patients without UC (1.2%, 
p<0.01). Patients with a UTI had a longer hospital LOS 
(15 days (IQR: 10–21) vs 11 days (IQR: 8–17), p<0.001) 
and an increased 1-year mortality rate (52.5% vs 34.0%, 
adjusted HR 1.5; 95% CI: 1.1 to 2.3; p=0.038).

DISCUSSION AND CONCLUSION
Among patients admitted to medical wards for acute 
HF, the strategy of abstaining from UC did not lead 
to inferior initial weight loss when compared with the 
strategy of UC within the first 24 hours. Besides, UC 
had no impact on clinical improvement such as the 
time needed to reach target weight, discontinue intra-
venous diuretics or improve respiratory failure, and 
hospital LOS. Furthermore, UC did not prevent exces-
sive diuresis resulting in low blood pressure episodes or 
WKF, and it was associated with a higher risk of a UTI.

There are few appropriate indications for UC,14 and 
7%–50% of UCs are done outside these indications 
(online supplemental table S3).24 25 Rates of UC subse-
quent to HF vary greatly and could be very high. In 
one study, more than half of haemodynamically stable 
patients underwent UC.11 The rationale for UC in HF 
is weak yet somehow based on beliefs that it facilitates 
urine elimination and increases comfort by decreasing 

toilet visits. However, there is good evidence that UC 
does not increase the comfort of patients undergoing 
diuretic therapy, even at high dosages.13 Most guide-
lines on UC good practice do not list HF as a stan-
dard indication.26 Through their Choosing Wisely 
campaigns, Swiss and American authorities recommend 
avoiding in-dwelling UC for urine output monitoring 
in stable patients who can void or for patient or staff 
convenience.27 28 Indication lists, authorities’ recom-
mendations and financial penalties have reduced the 
overall inappropriate use of UC.14 An American study 
showed that the proportion of UC among HF patients 
decreased by 8% between 2009 and 2014.10

Catheter-associated UTIs (CAUTIs) are the second 
most common infections associated with patients hospi-
talised for HF after Clostridium-related infections.29 
Previous reports among HF patients found associations 
between CAUTI and increased risks of discharge to a 
skilled care facility, longer hospital LOS, higher total 
hospital costs and in-hospital mortality.11 29 Condom 
catheters are a better option when diuresis affects older 
patients with a disability: they lead to fewer complica-
tions,30 are more comfortable and are less painful than 
UC.13

The present study is the first to consider the asso-
ciation between UC and clinically relevant outcomes 
in the context of HF. Using a register and significant 
adjustments to potential confounding factors further 
strengthened our findings. However, the study has 
limitations. First, the cohort preceded some important 
advances in HF management (eg, sacubitril treatment 

Figure 3  Time to reach unfavourable outcomes for patients with urinary catheterisation (black line) and controls (green 
line): (A) time to first urinary tract infection; (B) time to first all-cause hospital readmission; (C) time to first heart failure-related 
readmission; and (D) time to death.
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or sodium-glucose cotransporter-2 inhibitors) that 
may have changed readmission risk and mortality. 
Nevertheless, there were no changes in the 2021 Euro-
pean Society of Cardiology guidelines concerning the 
management of acute HF using diuretics, or the rele-
vance of UC in this indication.3 We thus believe that 
our study’s conclusions remain valid today. Second, 
the study’s retrospective, observational approach only 
allowed us to hypothesise that urinary catheters were 
placed for HF management. To minimise these issues, 
we only selected UCs which occurred in the first 24 
hours of diuretic therapy. Third, since patients are 
usually not weighed in emergency rooms, we focused 
on the weight change from day 1 to day 3. Thus, UC’s 
impact during the first 24 hours of diuretic therapy was 
not assessed. A randomised prospective design, with 
protocols to guide rapid diuretic adaptation, would be 
better able to explore the UC’s real potential among 
HF patients. However, considering current evidence 
and risks, such a study may never occur. It is of note 
that records of the amount of urine passed were only 
available for half of the patients, with or without UC. 
Thus, checking for adequate diuresis after treatment 
with diuretics might be a simpler, safer recommenda-
tion than UC for improved HF management. Finally, 
some medical charts could not be retrieved, but their 
unavailability was random and unrelated to their UC 
status or outcomes. Thus, there is little risk that unavail-
able charts biased the results.

In this retrospective study, with no obvious hourly 
diuresis-based diuretic adjustment strategy, weight loss 
without UC was not inferior to weight loss after UC 
within 24 hours of initiating diuretic treatment. UC 
had no impact on the clinically relevant outcomes of 
time to reach target weight, time to resolve respiratory 
failure and hospital LOS. The lack of benefits and the 
increased risk of a UTI preclude systematic UC for the 
management of HF.
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