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Surveillance of healthcare-associated 
infections (HAI), 10 years ago

United States
• SSI
• CLABSI
• CAUTI
• CDI

Switzerland
• SSI
• (HAI point prevalence study)

Sax et al, Ther Umsch 2004

Catheter-associated urinary 
tract infection (CAUTI)



“Jonas, would  you be 
interested in helping 
with…?”



A pilot project is born

• First collaboration between Patient Safety Switzerland and the National Center 
for Infection Prevention

• Focus not only on CAUTI but also non-infectious complications of catheterization
• Goals were...to raise awareness for one type of device-associated infection across 

Switzerland, determine the burden of urinary catheter complications, and reduce 
catheterization

Lo et al, Strategies to prevent CAUTI in acute care 
hospitals: 2014 Update, Infect Control Hosp Epidemiol
2014. 
Saint et al, A program to prevent CAUTI in acute care, 
NEJM 2016.



• 2015-2017
• 4 U.S. acute care hospitals
• 2076 patients enrolled and 

followed for 30d after 
catheterization

• 124 w/ symptoms and Foley 
in place

Saint et al, JAMA Intern Med 2018 



The study in a nutshell

• Pre/post intervention study, 2015-18
• Evidence-based intervention bundle
• Primary endpoint: urinary catheter utilization 
• Piloting CAUTI surveillance & intervention

Harris et al, CID 2004



Intervention bundle

Less frequent
Catheter insertion only when indicated
> Indication list, consider alternatives

Shorter
Catheter to be removed as soon as possible
> Daily reevaluation, with reminders or stop orders

Safer
Catheter to be placed and maintained correctly
> Healthcare worker education, clarifying responsibilities

Note. Hospitals were free to design how they delivered the intervention



Intervention bundle

Developed by an 
interdisciplinary expert panel



Ann Arbor criteria for appropriate use

Meddings et al, Ann Arbor criteria for appropriate urinary catheter use in hospitalized medical patients, Ann Intern Med 2015.



Houdini criteria for urinary catheterization

 Gross hematuria
 Urinary obstruction
 Urologic surgery
 Open sacral decubitus ulcers in incontinent patients 
 Need for tracking ins & outs (I&O) for instability 
 “no code”/comfort care/hospice care
 immobility due to physical constraints

Trovillion et al, SHEA 2011, Dallas (abstract #592)



Reminders & stop orders

Meddings et al, CID 2010.(Re-catheterization rates similar across groups)



Setting up the surveillance

• 2 x 3 months: 
• August until October 2016 (baseline)
• August until October 2017 (post-intervention)

• Data, captured by CTU Bern, on:
• Catheter utilization
• Infectious complications (symptomatic CAUTI*)
• Non-infectious complications
• Process variables:

• Indicated catheter 
• Reevaluation of the indication

• Sample size calculation: 17,048 patients overall required to detect a 
10% relative reduction in utilization

*catheter-associated urinary tract infections, definition according to NHSN



Definitions

CAUTI (NHSN, CDC)
• Catheter > 2 calendar days in place, and – if 

removed – removal within past 2 calendar 
days

• Urine culture
• max. 2 different pathogens
• at least 1 pathogen with ≥ 105 CFU/ml

• Clinical symptoms (at least one)
• Fever > 38°C (ear)
• Suprapubic tenderness
• Flank pain/tenderness
• Frequency/urgency (if catheter removed)
• Dysuria (if catheter removed)

Non-infectious complications
• Urethral bleeding = frank hemorrhage from 

the urogenital tract
• Gross hematuria = blood-tinged urine
• Paraphimosis = constriction of the prepuce
• Catheter obstruction = absence of urine flow
• Incorrect positioning = need to reposition a 

recently placed catheter
• Unintentional catheter removal = removal not 

ordered by the medical team
• Catheter reinsertion = Reinsertion required 

within 24h of removing a first catheter

Aaronson et al, J Urol 2011. 



Fair representation in a multilingual country

• 7 pilot hospitals
• Rural/regional/academic
• 3 language areas



Catheter utilization 

*significant change (p = 0.001)

Baseline (N=13,171) Intervention (N=12,709)



Complications, infectious and non-infectious

*significant change (p < 0.001)

Symptomatic CAUTI
Baseline: n=17
Intervention: n=16

Non-infectious complications
(Data from 6 pilot hospitals)
Baseline: n=533
Intervention: n=337

Baseline 
(N=13,171 / N=8,887)

Intervention 
(N=12,709 / N=8,409)



Indicated catheters

Baseline (n=2,666) Intervention (n=2,237)

Data from 6 pilot hospitals

*significant change (p < 0.001)



Reevaluation of the indication

*significant change (p < 0.001)

Baseline (N=5,339) Intervention (N=5,143)

Data from 4 pilot hospitals



• First intervention study to tackle both CAUTI and non-infectious complications, 
but no impact on CAUTI

• Basis for developing national CAUTI surveillance 
• No explicit implementation indicators (but process indicators)

Journal of Hospital Infection 2020



After the pilot study comes the…

www.swissnoso.ch



Rolling out (voluntary) CAUTI surveillance and 
intervention

Surveillance started 1/1/2022
n=20 hospitals 

Intervention started 4/1/2023
n=3 hospitals
(Train-the-trainer workshop)



Intervention tools
Intervention manual
Materials: Indication list, pocket card, eye catcher, training video
Application (“CCM-CAUTI”) for observation of catheter insertion
Train-the-trainer workshops, group coachings

training videoapp CCM-CAUTI

eye catcher

indication list

pocket card



Intervention tools now accompanied by 
“implementation indicators”
CAUTI Intervention – Erfassungsformular Implementierungsindikatoren (Version 1.1)

Einbezogene Organisationseinheiten (OE) /Abteilungen:

Einbezogene Organisationseinheiten gemäss Fachgebietscodes 
der ECDC:

Implementierungsindikatoren:

Intervention Indikationsliste Re-Evaluation Schulung Beobachtung (CCM CAUTI)

Indikator F1 P1 F2 P2 F3 F4 P4

Messziel Ist die Indikationsliste sichtbar 
(physische Liste) bzw. leicht 
zugänglich (digitale Liste)?

Wie hoch ist der Anteil 
eingelegter Katheter mit 
dokumentierter Indikation 
gemäss Indikationsliste?

Wird die Notwendigkeit des 
Katheters täglich während der 
Visite re-evaluiert?

Wie hoch ist der Anteil 
dokumentierter Re-
Evaluationen?

Sind alle relevanten 
Mitarbeitenden geschult?

Wird die Kathetereinlage 
regelmässig mit CCM-CAUTI 
beobachtet?

Wie hoch ist der Anteil korrekt 
eingelegter Katheter bei den 
Beobachtungen mit CCM-
CAUTI?

Messzeitpunkt/-periode

Zähler Anzahl Orte, an denen die 
Indikationsliste zum Zeitpunkt 
der Messung sichtbar bzw. 
leicht zugänglich ist:

Anzahl Katheter mit 
dokumentierter Indikation 
gemäss Indikationsliste in der 
Messperiode:

Anzahl Re-Evaluationen auf der 
Visite bei Katheter-
Patientinnen/Patienten in der 
Messperiode:

Anzahl dokumentierte Re-
Evaluationen in der 
Messperiode:

Anzahl Mitarbeitende, die zum 
Zeitpunkt der Messung geschult 
sind:

Anzahl beobachtete 
Kathetereinlagen in der 
Messperiode:

Anzahl beobachtete fehlerfreie 
Kathetereinlagen in der 
Messperiode:

Nenner Anzahl vorab definierte und bei 
der Messung überprüfte Orte 
insgesamt: 

Anzahl eingelegte Katheter in 
der Messperiode:

Anzahl beobachtete Visiten bei 
Katheter-Patientinnen/
-Patienten in der Messperiode:

Anzahl Kathetertage in der 
Messperiode:

Anzahl Mitarbeitende, die zum 
Zeitpunkt der Messung 
Katheter einlegen dürfen:

Mindestanzahl Beobachtungen 
in der Messperiode:

Anzahl beobachtete 
Kathetereinlagen in der 
Messperiode:

2 3

Indikatorwert #DIV/0! #DIV/0! #DIV/0! #DIV/0! 0% 0% #DIV/0!

GOI Score #DIV/0! #DIV/0! #DIV/0! #DIV/0! 1 1 #DIV/0!

F: Fidelity (Umsetzungstreue), P: Penetration (Durchdringung)

Hinweise zum Ausfüllen des Tabellenblatts: 
Bitte füllen Sie die gelben Felder aus. Die grünen Felder stellen die Indikatoren und die GOI Scores dar und sind mit Formeln hinterlegt, d.h. sie werden automatisch aus den eingefügten Werten berechnet.
Bitte nennen Sie in der Zeile 2 die in die Intervention einbezogenen Organisationseinheiten/Abteilungen und kreuzen Sie in der Zeile 3 die einbezogenen Organisationseinheiten gemäss ECDC Fachgebietscodes an.
Bitte geben Sie in der Zeile 8 pro Indikator den konkreten Zeitpunkt der Messung (F1, F3) bzw. die Messperiode (P1, F2, P2, F4, P4) an.



Implementation questions

Is the indication list visible (physical list) or readily available (digital list)? F 
What percentage of inserted catheters have a documented indication? P
Is the necessity of ongoing catheterization being evaluated on a daily basis? F
What is the percentage of documented reevaluations? P
Are all HCP who insert catheters trained in doing so? F
Is the catheter insertion observed with the IT app on a regular basis? F
What is the percentage of correctly placed catheters when observed? P



Aspects covered: Fidelity, penetration

Burnham et al, Clin Infect Dis 2020.



Implementation indicators are a diagnostic tool -
but may not tell us how to fix a problem

Three factors deemed relevant for 
success:
• Setting an implementation 

agenda
• Having the necessary (human and 

material) resources
• Boundary spanners, individuals 

who help overcome intra-
institutional segregation

BMJ Qual Saf 2018



Conclusions

• 3-item bundle decreased urinary catheter utilization in a pilot 
intervention study – forming the basis for national CAUTI surveillance

• Make your study endpoint one that likely is impacted by the 
intervention

• A negative intervention study could be due to 1) poor choice of 
intervention, 2) insufficient power, or 3) poor implementation

• Design implementation indicators into your intervention study



Thank you for your attention!
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