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INTRODUCTION

Utilization of intravascular catheters (ICU & CVC):

https://www.ecdc.europa.eu/sites/default/files/documents/AER_for_2017-HAI.pdf published 2019

CVC utilisation

rate:

- average 70.1 

CVC-days per 

100 patient-days

https://www.ecdc.europa.eu/sites/default/files/documents/AER_for_2017-HAI.pdf


INTRODUCTION

Utilization of intravascular catheters (CVC):

Zingg W et al. Euro Surveill. 2019 Aug;24(32):1800603

Point-prevalence

study 2017, 

Switzerland



INTRODUCTION

ICU-acquired bloodstream infections: the Eurobact2 study

Tabah A, Buetti N et al. the Eurobact2 study, in revision. [and oral presentation ESICM 2021]

A multicontinental study (2019 -
2021):
- 333 ICUs, 52 countries
- 2600 nosocomial ICU-treated

BSIs
- 59% Gram-negative



INTRODUCTION

CLABSI costs:

A bit old data BUT results:

In both ICU and non-ICU patients 

adjusted variable costs for patients 

with CLABSI were c. $32 000 (2010 

US dollars) higher on average than 

for patients without CLABSI.

Stevens V et al. CMI 2014. DOI: 10.1111/1469-0691.12407 



INTRODUCTION

CLABSI mortality:

Ziegler M et al. Infection 2015. doi: 10.1007/s15010-014-0689-y 

- Meta-analysis of case 

control and cohort 

studies (matched and 

unmatched) 

- Mortality of patients 

with and without 

CLABSI was 

performed

CAVE: S aureus >> 

CoNS



INTRODUCTION

Preventable proportion of CLABSI:

Schreiber PW et al. ICHE. 2018. doi: 10.1017/ice.2018.183.

Significant reduction of HAI rates 

in the range of 35%–55% 

associated with multifaceted 

interventions irrespective of a 

country’s income level

CLABSI: 0.459 (95% CI, 0.381-

0.554)



INTRODUCTION

COVID-19 & intravascular catheter infections:

Weiner-Lastinger LM et  al., ICHE 2021, doi:10.1017/ice.2021.362 



INTRODUCTION

Pathophysiology & intravascular catheter infections:

Safdar N & Maki D; 2002, Intensive Care Med, 2004 Jan;30(1):62-7

ENDOLUMINAL ROUTE:

- Catheter care

- Long-term catheters

EXTRALUMINAL 

ROUTE

- Insertion

- Short-term

catheters
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SHEA/IDSA

Buetti N et al. Infection Control & Hospital Epidemiology (2022), 43, 553–569



SHEA/IDSA

Before insertion:

Buetti N et al. Infection Control & Hospital Epidemiology (2022), 43, 553–569

OK

OK

??

• Several RCTs showed a reduction of CLABSI… 



SHEA/IDSA

Before insertion:

• Chlorhexidine bathing:

Afonso E et al. Eurosurveillance 2016. DOI: 10.2807/1560-7917.ES.2016.21.46.30400

Last RCT (2012-2013): negative
results

Reduction -> possibly due 
to the reduction of 
commensal Gram-positive 
skin microorganisms?

(intervention effect 
partially explained by a 
reduction in blood culture 
contamination?).



SHEA/IDSA

Before insertion:

• Chlorhexidine bathing:
• Large meta-analysis with other outcomes…

• ”it is not clear whether bathing with chlorhexidine reduces hospital-acquired 
infections, mortality, or length of stay in the ICU”

Lewis SR et al. Cochrane Database Syst Rev. 2019. doi: 10.1002/14651858.CD012248.pub2.



SHEA/IDSA

Before insertion:

• Chlorhexidine bathing:
• New large c-RCT from Germany:

Denkel LA et al. Clinical Microbiology and Infection, 2022, https://doi.org/10.1016/j.cmi.2021.12.023..

Adjusted IRR of CLABSI:

- 0.69 (0.37-1.22), p=0.28 for 

CHX

- 1.22 (0.54-2.75), p=0.65

octenidine

Underpowered?



SHEA/IDSA

Before insertion:

Buetti N

OK

OK

??

• Not sure:

• RCT (2015) negative, large c-RCT (2022) negative

• Effect more on Gram-positive (effect on Gram-negative unclear, probably more 

CoNS & BC contaminantions…)

• CHX everywhere?

• Conclusions? ≠



SHEA/IDSA

At insertion:

Buetti N et al. Infection Control & Hospital Epidemiology (2022), 43, 553–569 // Parienti JJ et al. 3SITES study NEJM 2015. DOI: 10.1056/NEJMoa1500964

OK

OK

Discussion

• 3SITES trial:

• Large RCT FEM vs JUG vs SUBCL:



SHEA/IDSA

At insertion:

• Subclavian insertions?
• Summary:

• Subclavian for long catheter maintenance

• For (predictable?) short catheter maintenance: Jugular and femoral insertions OK

• Risk difference between FEM and JUG:

• 3SITES: 

• Suggestions:

• internal jugular insertion better with BMI>28.4 kg/m2, OR

• internal jugular site when the catheter was left in place for more than 5 days

Timsit JF et al. AOIC. 2020. doi: 10.1186/s13613-020-00713-4. // Parienti JJ et al. 3SITES study NEJM 2015. DOI: 10.1056/NEJMoa1500964



SHEA/IDSA

At insertion:

• CLEAN study: superiority of alcoholic 2% CHG versus PVI. What about percentage?

OK

OK

To be discussed…

Small discussion

Pages J et al. ICM 2016. DOI: 10.1007/s00134-016-4406-4 

In comparison with PVI-a, the use of 2 % CHX-a 

for cutaneous disinfection of the CVC insertion site 

and maintenance catheter care was associated 

with a reduced risk of catheter infection, while the 

benefit of <1 % CHX-a was uncertain.



SHEA/IDSA

After insertion:

• Recent SR & MA & «real-life» study:

OK

Small discussion

Wei L et al. BMC Infect Dis 2019. 19:429. Eggimann P et al. Intensive Care Medicine 2019. https://doi.org/10.1007/s00134-019-05617-x 

Skin antisepsis with OH 

2% CHG



SHEA/IDSA

After insertion:

CHG-impregated dressings: Reduction of intravascular catheter
infections BUT

• CHG may trigger contact dermatitis

• What about their impact while applying alcoholic 2% CHG skin antisepsis? Or 
CHG bathing?

• Ecological impact of broadly use of CHG unknown…

• If yes: probably better CHG-gel (versus sponge):

• Similar infection rates but less disruptions

• Concomitant use with CHG skin antisepsis

• ↑ dermatitis

Wei L et al. BMC Infect Dis 2019. 19:429. Buetti N et al. Critical Care 2020. doi: 10.1186/s13054-020-03174-0 

Tegaderm™ CHG 



SHEA/IDSA

Small note on CHG:

Bouadma L et al. Intensive Care Medicine. 2018. https://doi.org/10.1007/s00134-018-5137-5. 



SHEA/IDSA

After insertion:

• Pay attention to dressing disruptions:

OK

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!)Risk for patients with BMI >=40



SHEA/IDSA

After insertion:

• RSVP trial
• Multicenter RCT conducted in Australia

• CVCs and ACs included

• Adults and children

OK

Recent study

OK

OK

Rickard C et al., Lancet. 2021 Apr 17;397(10283):1447-1458. doi: 10.1016/S0140-6736(21)00351-2.



SHEA/IDSA

After insertion:

• RSVP trial

Rickard C et al., Lancet. 2021 Apr 17;397(10283):1447-1458. doi: 10.1016/S0140-6736(21)00351-2.

1481 1460



SHEA/IDSA

After insertion:

• RSVP trial

Rickard C et al., Lancet. 2021 Apr 17;397(10283):1447-1458. doi: 10.1016/S0140-6736(21)00351-2.

CVC & AC



SHEA/IDSA

• Antiseptic or antimicrobial-impregnated CVCs
• Two recent network meta-analyses: advantages for several impregnated catheters, in particular:

• minocycline–rifampicin.

• chlorhexidine/silver sulfadiazine

Chong HY et al. Clin Infect Dis. 2017; 64(Suppl_2):S131–S140. Wang H et al. Ann Intensive Care 2018; 8:71.



SHEA/IDSA

• Maybe the future…:
• Standard catheter securement: CVC  skin with sutures

• possible nidus for bacterial colonization?

• Suture-free systems:
• “Safe”: similar percentage of catheter migration or unplanned removals, prevent catheter failure?

• Maybe promising systems for preventing infections? Some data from hemodialysis catheters…

Buetti N et al. Infection Control & Hospital Epidemiology (2022), 43, 553–569 // Am J Infect Control 44(1):54–60. https:// doi. org/ 10. 1016/j. ajic. 2015. 08. 022 // Karpanen TJ et al. Ann Intensive 
Care 9(1):49. https:// doi. org/ 10. 1186/s13613-​019-0519-6 // Mitchell Ml et al. Aust Crit Care 33(5):441–451. https:// doi. org/ 10. 1016/j. aucc. 2019. 10. 002 // Fujimoto K et al. (2021) Sci Rep 

11(1):21771. https:// doi. org/ 10. 1038/s41598-​021-​01372-6



CONTENT

• Introduction

• SHEA/IDSA compendium 2022

• Selected recently published studies about the prevention of 
intravascular catheter infections

• Conclusions



SELECTED PUBLICATIONS

1. Prone position and intravascular catheter infections

• 202 patients matched: age, sex, year of hospitalisation, centre, SAPS II at 
admission and length of ICU stay

!

Louis et al. BMC Infectious Diseases (2021) 21:534. https://doi.org/10.1186/s12879-021-06197-2



SELECTED PUBLICATIONS

1. Prone position and intravascular catheter infections

• 202 patients matched: age, sex, year of hospitalisation, centre, SAPS II at 
admission and length of ICU stay

Louis et al. BMC Infectious Diseases (2021) 21:534. https://doi.org/10.1186/s12879-021-06197-2

Multivariate analysis
identified PP as a factor related to 
catheter colonization or infection (p=0.04)



SELECTED PUBLICATIONS

2. Catheter type and risk of infection in oncological patients

• Hickman-type tunnelled catheters (Hickman) versus PICCs versus totally 
implanted ports (PORTs) 

• Systemic anticancer treatment (3 months) via a central vein

• Open-label, multicentre, randomised controlled trial

• Haematological malignancy from 18 oncology units in the UK

• Primary outcome: complication rate (composite) 
• infection, venous thrombosis, pulmonary embolus, inability to aspirate blood, mechanical 

failure, and other) 

• FUP: until device removal, withdrawal from study, or 1-year follow-up

Moss J et al. Lancet 2021; 398: 403–15



SELECTED PUBLICATIONS

2. Catheter type and risk of infection in oncological patients

• 1061 were enrolled

Moss J et al. Lancet 2021; 398: 403–15



Percentages for complications are calculated out of the total number of complications in that group

SELECTED PUBLICATIONS

2. Catheter type and risk of infection in oncological patients

Moss J et al. Lancet 2021; 398: 403–15



SELECTED PUBLICATIONS

3. PICC versus midlines

• Multihospital registry (48 hospitals) 

• Patients admitted to a participating site from Dec 2017 to Jan 2020 

• PICC or midline placement for the indications of difficult venous access or 
intravenous antibiotic therapy prescribed for 30 or fewer days

• Composite outcome: symptomatic catheter-associated deep vein 
thrombosis (DVT), catheter-related bloodstream infection and catheter 
occlusion.

Swaminathan et al. JAMA Intern Med 2021. doi:10.1001/jamainternmed.2021.6844 



SELECTED PUBLICATIONS

3. PICC versus midlines

Swaminathan et al. JAMA Intern Med 2021. doi:10.1001/jamainternmed.2021.6844 



SELECTED PUBLICATIONS

3. PICC versus midlines

Swaminathan et al. JAMA Intern Med 2021. doi:10.1001/jamainternmed.2021.6844 



SELECTED PUBLICATIONS

3. PICC versus midlines

Swaminathan et al. JAMA Intern Med 2021. doi:10.1001/jamainternmed.2021.6844 

PICCs appeared to have twice the rate of major complications compared with midlines. Thoughtful 

selection between these 2 devices, balancing the risk of venous thrombosis, appears necessary in clinical 

care.



SELECTED PUBLICATIONS

4. New bundle among haemodialysis patients in Australia

• Stepped wedge, cluster randomised trial in 37 renal services 
across Australia (adults)

• Multifaceted intervention bundle that included elements of 
catheter care was implemented at one of three randomly 
assigned time points

• Outcome: CRBSI

Kotwal S et al. BMJ 2022;377:e069634 http://dx.doi.org/10.1136/bmj-2021-069634
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4. New bundle among haemodialysis patients in Australia

Kotwal S et al. BMJ 2022;377:e069634 http://dx.doi.org/10.1136/bmj-2021-069634



SELECTED PUBLICATIONS

4. New bundle among haemodialysis patients in Australia

Kotwal S et al. BMJ 2022;377:e069634 http://dx.doi.org/10.1136/bmj-2021-069634



SELECTED PUBLICATIONS

4. New bundle among haemodialysis patients in Australia

Kotwal S et al. BMJ 2022;377:e069634 http://dx.doi.org/10.1136/bmj-2021-069634



SELECTED PUBLICATIONS

4. New bundle among haemodialysis patients in Australia

Kotwal S et al. BMJ 2022;377:e069634 http://dx.doi.org/10.1136/bmj-2021-069634

CRBSI: 0.21 per 1000 catheter-days (baseline) versus 0.29 per 1000 catheter-days (Intervention)
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CONCLUSIONS

Buetti N & JF Timsit, modified from Textbook of critical care 2022
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Buetti N & JF Timsit, modified from Textbook of critical care 2022



CONCLUSIONS

Buetti N & JF Timsit, modified from Textbook of critical care 2022
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