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EPIDEMIOLOGY

• Point-prevalence study: 
• 10.5% inpatients with CVC
• 48.6% inpatients with PVC

• Infections are frequent:
• Example: Almost 27%-43% of ICU-acquired BSI are due to catheters

• Infections cost ↑:
• CLABSI $42,201 versus non-CLABSI HOB $34,243 versus control ca $9000 (non-

ICU) 
• CLABSI $70,407 versus non-CLABSI HOB $57,262 versus control ca $15000 (ICU)
• PVC €11,597 for cases and €6,789 for controls

• Mortality ↑:
• CAVE: S. aureus > CoNS

• Preventability: ↑ ↑
• >50% of CLABSI are preventable

Zingg W et al. Euro Surveill. 2019 Aug;24(32):1800603. Tabah A, Buetti N et al. the Eurobact2 study. Intensive Care Med. 2023 Feb;49(2):178-190. Kalvin C et al. Infection 
Control & Hospital Epidemiology (2023), 1–7. Drugeon B et al. J Hosp Infect. 2023 May;135:67-73. Schreiber PW et al. ICHE. 2018. doi: 10.1017/ice.2018.183. 



EPIDEMIOLOGY

Overall trends - Increasing incidence in CVC infections

• Among COVID-19 patients  Even if reduction of CVC-infection in 
       COVID-19 patients  

Sands KE et al. JAMA Netw Open. 2023 Apr 3;6(4):e238059. SPIADI (national France data). Available from: https: www.spiadi.fr. 

http://www.spiadi.fr/


EPIDEMIOLOGY

Overall trends – Alarming ↑ ↑ ↑ of PVC-BSI:

• Observational study conducted in Geneva

• Jan 2020-Dec 2022, 179’463 patients hospitalized, 1’978’177 patient-days

 
ALL 

catheter

infections

PVC-BSI

Zanella MC,…, Buetti N, Emerg Infect Dis. 2024 Jan;30(1):159-162.
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SURVEILLANCE

MANUAL versus AUTOMATED surveillance

• Conventional surveillance of HAI (manual chart review and 
ascertainment according to standardized definition)

• Time consuming, high workload
• Prone to error
• Inter-rater reliability

• Large adoption of electronic health record → electronically stored 
routine-care data that can be reused for the purpose of surveillance

• Automated surveillance 
• Reduced workload > less resources intensive, increased efficiency
• Better standardization > comparability, higher quality
• Real-time monitoring  > quality improvement

• Current automated surveillance confined to single healthcare facilities and 
research settings

van Rooden S et al. Governance aspects of large-scale implementation of automated surveillance of healthcare-associated infections. 

Clin Microbiol Infect. 2021



AUTOMATED surveillance

→Agreed with the development 

of a fully automated surveillance

SURVEILLANCE

Gubbels S et al., Automated surveillance systems for healthcare-associated infections: results from a European survey and experiences from real-life 

utilization. J Hosp Infect. 2022



SURVEILLANCE

AUTOMATED surveillance

• Fully automated surveillance!

• Pilot study: only CVC in the ICU
• Development of an algorithm

• Internal validation

• Feasibility in a multicenter setting & external validation 

• Later: 
• Inclusion of non-ICU wards and peripheral lines (?)

• National roll-out (?)



SURVEILLANCE

PILOT PROJECT - Development of an algorithm

• Systematic review & meta-analysis & meta-regression:
• Define algorithm’s inclusion criteria

Januel JM, Lotfinejad N, Grant R, Tschudin-Sutter S, Schreiber PW, Grandbastien B, Jent P, Lo Priore E, Scherrer A, Harbarth S, Catho G, Buetti N; 

Swissnoso. Antimicrob Resist Infect Control. 2023 Aug

Impact of the 

parameter/combination 

on sensitivity

Impact of the 

parameter/combination 

on specificity BSI and catheter in place: 

↓ specificity

Consider specific site 

cultures: ↑ specificity

Add clinical signs (e.g., 

fever): specificity NOT 

improved…



SURVEILLANCE

PILOT PROJECT - Development of an algorithm
Blood cultures

Microorganism type

Episode

ICU attribution

CVC in situ

Exclude BSI from other sites

Catheter tip culture

Adapted ECDC definitions (according to the PPS)

3 indicators:

• ICU-BSI

• CLABSI: Central-

line associated

BSI

• CRBSI: Catheter-

related BSI

Catheter-days & 

patient-days



SURVEILLANCE

PILOT PROJECT – Internal validation

• Comparison algorithm and manual surveillance

• 2016-2021, ICU, CR-BSI (CRI-3-CVC according ECDC)

Catho G, Fortchantre L, Teixeira D, Galas-Haddad M, Boroli F, Chraïti MN, Abbas M, Harbarth S, Buetti N. Surveillance of catheter-associated 

bloodstream infections: development and validation of a fully automated algorithm. Antimicrob Resist Infect Control. 2024 Apr



SURVEILLANCE

PILOT PROJECT – Internal validation

• Comparison algorithm and manual surveillance
• Limitations:

• Threshold sometimes arbitrary…

• ECDC rules differs

• Missing data

• Standardization

Catho G, Fortchantre L, Teixeira D, Galas-Haddad M, Boroli F, Chraïti MN, Abbas M, Harbarth S, Buetti N; Swissnoso group. Surveillance of catheter-

associated bloodstream infections: development and validation of a fully automated algorithm. Antimicrob Resist Infect Control. 2024 Apr



SURVEILLANCE

PILOT PROJECT – Multicenter implementation 



SURVEILLANCE

PILOT PROJECT – Multicenter implementation

• Centrally implemented automated surveillance:
• Pseudonymization

• Individual data transferred to the 

coordinating centre

• Algorithm runs centrally

• Automated reports

Behnke M et al.. Information technology aspects of large-scale implementation of automated surveillance of healthcare-associated infections. Clin

Microbiol Infect. 2021



SURVEILLANCE

PILOT PROJECT – Multicenter implementation

• Minimal dataset 
• Standardized data from EHR

• Lab (microbiology): blood cultures & other sites

• Catheter data

• Patient data (ICU)

• Use a data warehouse

• Details for all variables included

Behnke M et al.. Information technology aspects of large-scale implementation of automated surveillance of healthcare-associated infections. Clin

Microbiol Infect. 2021



SURVEILLANCE

PILOT PROJECT – Multicenter implementation

• Challenges
• Standardization for microorganisms and microbiological samples

• Data upload centrally (especially if managed by one hospital)
• Security issues

• Swiss national platform?

• IT resources:
• Differences between different centers (availability of data warehouse?)

• Different IT profiles are necessary

• Automatic execution of algorithm and report
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1
NEWS - Guidelines

NEW WHO GUIDELINES

• Focus: peripheral catheters (including arterial and PICCs)

WHO. Guidelines for the prevention of bloodstream infections and other infections associated with the use of intravascular catheters: part I: peripheral 

catheters (who.int)

Problems:

- «global» guidelines

- several recommendations influenced by 

different country situations (HIC versus LMIC)

- «conditional» recommandations

- Arterial catheters (& PICCs): some gaps

https://www.who.int/publications/i/item/9789240093829
https://www.who.int/publications/i/item/9789240093829


NEWS – Catheter selection

BACKGROUND

• More infections PICC versus Midlines?

METHODS

• RCT, Denmark, Oct 2018 - Feb 2022, single center

RESULTS

• 304 patients

CONCLUSIONS

• Incidence of CRBSI: low (no difference Midlines vs PICCs). 

• MCs ↑ incidence of catheter-related complications vs PICCs (pain during infusion, phlebitis, infiltration, accidental 
removal, occlusion, leaking, and other reasons)

Thomsen SL et al., JAMA Network Open. 2024;7(2):e2355716.

2



NEWS – Diameter of PVC

OBJECTIVE

• Larger PVC size → ↑ PVC-associated BSI risk?

METHODS

• Large observational study in Geneva (2020-2021)

RESULTS

• 206’804 PVCs

• (No COVID-19 impact)

CONCLUSIONS

• Larger PVC size may increase the risk of PVC-associated BSI

• Diameter size should be considered when selecting PVCs to reduce the burden of PVC-associated BSI.

3

Faltoni M et al., Clin Microbiol Infect. 2024 Apr;30(4):548-551



NEWS – Insertion site of PVC

BACKGROUND

• Few data on PVC insertion site & infectious risk

METHODS

• Large observational study (CLEAN-3 database), single-center, prospectively collected data

RESULTS

• 823 PVCs from the CLEAN-3 study

• PVC insertion at the cubital fossa or wrist: 

CONCLUSIONS

• PVC insertion at the wrist or cubital fossa should be avoided whenever possible to reduce the risk 
of catheter colonization and/or local infection and of positive PIVC tip culture

Drugeon B et al., Antimicrob Resist Infect Control. 2024 Jun 5;13(1):57.

4



NEWS – Insertion site for CVC
BACKGROUND

• Infectious risk and CVC insertion site: debated!

• Aim of this study: to evaluate the association between CVC insertion site

METHODS

• Large cohort study in 193 ICUs in France, 2018-2022

RESULTS

• 55’663 CVCs included (30,548 in internal jugular [IJ], 14,423 in femoral and 10,692 in subclavian [SC] sites)

• Incidence of CRBSI: 
• 0.7 [0.6–0.8] in the IJ site

• 0.7 [0.6–0.9] in the femoral site

• 0.6 [0.4–0.7] CRBSI per 1000 CVC days in the SC site (p = 0.248)

CONCLUSIONS

• Low CRBSI incidence rates were reported. 

• CRBSI incidences rates were similar in the three insertion sites.

• Uncertainty: i) potential selection bias, ii) observational study, iii) some statistical analyses and iv) catheter colonization analyses

Cosme V. et al. Intensive Care Med, 2024,https://doi.org/10.1007/s00134-024-07615-0

5



NEWS – Locks in dialysis catheters

BACKGROUND

• Efficacy and safety of a taurolidine/heparin catheter lock versus heparin in preventing CRBSIs in participants receiving 
hemodialysis via CVC

METHODS

• Randomized, double-blind, active-control, multicenter, adults with kidney failure undergoing maintenance hemodialysis 
via CVC from 70 US sites.

RESULTS

• 795 participants

• CRBSI (per 1000 catheter days): 
• 0.13 lock

• 0.46 heparin (P<0.001)

• HR 0.29 (95% CI 0.14-0.62)

CONCLUSIONS

• Taurolidine/heparin reduced the risk of developing a CRBSI

Agarwal AK et al., CJASN 18: 1446–1455, November, 2023

6
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RECOMMENDATIONS – CVC short term

Buetti N & JF Timsit, modified from Textbook of critical care 2022. Buetti N et al. Infection Control & Hospital Epidemiology (2022), 43, 553–569. Parienti JJ et al. 3SITES study NEJM 2015. DOI: 10.1056/NEJMoa1500964. Buetti N et 

al. Clin Microbiol Infect . 2023 Sep;29(9):1200.e1-1200.e5. Iachkine J et al. Ann Intensive Care. 2023 Jan 16;13(1):5

?



RECOMMENDATIONS – CVC short term

Buetti N & JF Timsit, modified from Textbook of critical care 2022. Buetti N et al. Infection Control & Hospital Epidemiology (2022), 43, 553–569.



RECOMMENDATIONS – CVC short term

Buetti N & JF Timsit, modified from Textbook of critical care 2022. Buetti N et al. Infection Control & Hospital Epidemiology (2022), 43, 553–569. Takeshita et al. BMC Infectious Diseases (2022) 22:772. Buetti N. et al. Clin Infect Dis. 

2021 Sep 7;73(5):e1054-e1061. Van der Mee-Marquet N et al., Eur J Med Res, 2023 Nov 16;28(1):528. 

?

?



RECOMMENDATIONS – CVC short term

Buetti N & JF Timsit, modified from Textbook of critical care 2022. Rickard C et al., Lancet. 2021 Apr 17;397(10283):1447-1458. doi: 10.1016/S0140-6736(21)00351-2.  



RECOMMENDATIONS – CVC short term

Buetti N & JF Timsit, modified from Textbook of critical care 2022. Buetti N et al. Intensive Care Medicine. 2021. doi: 10.1007/s00134-020-06336-4.

Patients with BMI ≥ 40: ↑ risk for 

intravascular infection

(more dressing disruptions!)



RECOMMENDATIONS – PVC

Zingg W et al. Infection Prevention in Practice 5 (2023) 100271 // Guenezan J et al., Lancet Infect Dis, 2021 Jul;21(7):1038-1048 

versus WHO (NB 

point of view ☺)



RECOMMENDATIONS – PVC

versus WHO (NB 

point of view ☺)

debated
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CONCLUSIONS

• Epidemiology

 

• Surveillance: SWISSNOSO project

• Prevention: NEWS 

COVID-19 & post-pandemic ↑ of infections

CAVE: PVC-infections

New automated surveillance systems in 

development (further developments including 

PVC)

WHO guidelines for PVC published

PICC vs MID no differences

PVC: CAVE insertion site, large size

CVC: locks for prevention, insertion site?

WHO guidelines for CVC: 2025



niccolo.buetti@gmail.com
niccolo.buetti@hug.ch 
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