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EPIDEMIOLOGY

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

* Infections are frequent:
« Example: AlImost 27%-43% of ICU-acquired BSI are due to catheters

* Infections cost 1:

. I%LL'JA\)BSI $42,201 versus non-CLABSI HOB $34,243 versus control ca $9000 (non-

« 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 1:
« CAVE: S. aureus > CoNS

* Preventability: 1 1
« >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. ) 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

[A] cuLaBs
40+

20+

104

Infections, rate per 100000 patient-days

Q1 02 Q3 04,01 Q2 Q3 Q4,01 Q2 Q3 Q4 Q1

2019

2020

2021

2022

[Ej0L

op “S=hIeRSIpET-aIADD

Even If reduction of CVC-infection In

COVID-19 patients

(-

§ \\'\_‘
0O o

v 4

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

Overall trends — Alarming 1 1 1 of PVC-BSI:

« Observational study conducted in Geneva
« Jan 2020-Dec 2022, 179’463 patients hospitalized, 1°978’177 patient-days
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Zanella MC,..., Buetti N, Emerg Infect Dis. 2024 Jan;30(1):159-162.
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SURVEILLANCE

MANUAL versus AUTOMATED survelllance

« 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



SURVEILLANCE

Reported experiences of users of semi- and or fully automated surveillance systems at the surveillance network (N = 5) and hospital (N =7)

level
Topic Surveillance network Hospital
Key advantages of automated surveillance — Time efficiency/reduction of workload — Time efficiency/reduction of
-
systems over manual surveillance — Re-allocation of saved IPC resources workload

S u rV e I an C e systems — Greater uniformity and validity of data — Re-allocation of saved IPC resources
across different hospitals — Better involvement of non-IPC staff
— High acceptance by staff in participa — Inclusion of larger amounts of data

ting hospitals (e.g. more procedures, more types

of HAls) to generate a more
comprehensive overview

— Higher structural uniformity of colle
cted data

— Real-time data view

BAG
OFSP

U FSP Key determinants of successful — Legal regulations (mandatory partici — Support from hospital management
implementation of automated pation) — Functioning cooperation with an IT
surveillance systems — Flexibility for participating hospitals department

with regard to software selection — Existence of a data warehouse
— Clearly defined responsibilities — Exclusion of unnecessary details
— Frequent exchange with regional/hosp — Involvement of frontline healthcare

ital partners waorkers into the daily workflow
— Availability of high-quality data

' Mationales Zentrum
fiir Infe ktiunspréiventinn Barriers of successful implementation of — Strict data protection regulations — Strict data protection regulations

automated surveillance systems — Heterogeneity of data sources and — Difficult accessibility and low quality
data quality of data sources
— Lack of adequate IT infrastructures — Lack of quality control of source data

— Lack of prioritization within hospital

. Possible further improvements of — Further integration of data sources — Harmonization with existing (inter
9 Ag re e d WI t h th e d eve I O p m e nt implemented automated surveillance — More freedom concerning data prote national) HAI definitions
systems ction regulations (e.g. access to non- — More comprehensive data reporting
anonymized data) — Flexibility concerning included data

(e.g. in case of outbreaks)

f f I I t t d . I I — Reduction of manual work processes
O a. u y au O I I l a. e S u rve I a.n Ce IPC, infection prevention and control; IT, information technology; HAI, healthcare-associated infection.

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
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SURVEILLANCE

AUTOMATED survelllance
 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 (?)
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SURVEILLANCE

PILOT PROJECT - Development of an algorithm
« Systematic review & meta-analysis & meta-regression:

« Define algorithm’s inclusion criteria Impact of the
parameter/combination :
on specificity BSI and catheter in place:
Impact of the | . g -
parameter/combination ;%o :; "N ' G~ | specificity
on sensitivity c%ﬁi JZ CYE‘; |

D Yes H-o— D Yes ™ .

No [l No | . . .
TR — Consider specific site
G Yoo e G Yoo g Pl |t . f t
TR iy cultures: 1 specificity
4 g By
<es L ke e Add clinical signs (e.g.,
LY = ul LY e e =
. T —— L fever): specificity NOT
T o —— [ improved...

No —A— No —_— A
P Yes = P Yes a gl

" 00 02 04 06 053H 10 " 00 02 04 06 08 10

Sensitivity(95% Cl) Specificity(95% CI)

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



SURVEILLANCE

PILOT PROJECT - Development of an algorithm

1
Identification of the blood cultures

Al positive blood cultures collected from patients with at least ene positive
blood culture during an ICU stay
grouped by patient id, stay id and

2
f) Type of microorganism ? ]

¥
3) True pathegen 3) ‘Common commensal’ r B
N . NO # Contamination of the
There is at least 1 positive blood sample with There are at least 2 positive blood samples with the blood culture
a true pathogen same CC within a maximum 48h interval

B
U

BSI Episade

4

All positive blood cultures from a patient are considered as one episode if
the interval between blood cultures with the same pathogen is less than 14
days (counted in hours) (polymicrobial blood cultures are treated as
separate episodes)

5 ICU onset episode

The first positive blood culture of the episode was collected while the
patient was in the ICU for at least 48 hours

(@

Central vascular catheter? in situ

hours preceding the first pasitive blood culture of the episode
T
YES

@ Microbiological cultures other specimens

There is a positive culture from ather specimens? for the same pathogen®
within an interval of 72 hours before to 72 hours after the first positive blood|
sample of he episode

T
NO
¥

(@

Catheter tip culture
The same pathogen was isolated from the tip of the calheter (210.3 CFU/

time interval of 48 hours preceding the first pasitive blood culture to 48

A CVC was in place on the day of the first positive blood culture o in the 48[

ESI not attributable
No toICU
NO 4>{ ICU onset BSI |

[ YES

mL or semi-quantitative >15 GFU) and the catheter was removed withina [~ NO 4’{ CLABSI ‘

hours following the |ast positive blood culture of the episode

SW I S S n OS( * Mationales Zentrum
fur Infektionspravention

Blood cultures

Microorganism type

Episode

|ICU attribution

CVC in situ

3 indicators:

« |ICU-BSI

« CLABSI: Central-
line associated
BSI

« CRBSI: Catheter-

related BSI

Exclude BSI from other sites

Catheter tip culture

Catheter-days &
patient-days

Adapted ECDC definitions (according to the PPS)
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SURVEILLANCE

PILOT PROJECT - Internal validation
« Comparison algorithm and manual surveillance

Table 3 Validation of the fully automated algorithm for CRBSI

Cross tabulation of manual Surveillance and fully automated surveillance (validation sample (n =853)) Manual surveillance
CRBS| No CRBSI
Fully automated surveillance CRBSI 5(TP) 0 (FP)
No CRBSI 1 (FN) 847 (TN)
Performance of the fully automated algorithm
Sensitivity 83.3% (95%Cl: 43.7-96.9)
Specificity 100% (95%Cl: 99.5-100)
Positive predictive value 100% (95%Cl: 56.5-100)
Negative predictive value 99.9% (95%Cl: 99.2-100)

Cl Confidence interval, CRBSI Catheter related bloodstream infection, CLABSI Central line associated bloodstream infection, TP True positive, FP False positive, FN False
negative, TN True negative

Catho G, Fortchantre L, Teixeira D, Galas-Haddad M, Boroli F, Chraiti 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
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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, Chraiti 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
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PILOT PROJECT — Multicenter implementation
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SURVEILLANCE

PILOT PROJECT — Multicenter implementation
« Centrally implemented automated survelllance:

- Pseudonymization
* Individual data transferred to the
coordinating centre

« Algorithm runs centrally

« Automated reports

COORDINATING PARTICIPATING
CENTRE HEALTHCARE FACILITY

Behnke M et al.. Information technology aspects of large-scale implementation of automated surveillance of healthcare-associated infections. Clin
Microbiol Infect. 2021
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SURVEILLANCE

PILOT PROJECT — Multicenter implementation

 Minimal dataset

o Standardized data from EHR

« Lab (microbiology): blood cultures & other sites
« Catheter data
« Patient data (ICU)

 Use a data warehouse
* Detalls 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



SW I S S n OS( * Mationales Zentrum
fur Infektionspravention

SURVEILLANCE

PILOT PROJECT — Multicenter implementation

« Challenges
« Standardization for microorganisms and microbiological samples

« Data upload centrally (especially if managed by one hospital)
e 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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NEWS - Guidelines e

Systematic sterile flushing after product administration

Recommendations and good practice statements. Typeof | Population

cathete: WHO recommends that after product administration PIVC, All Good practice HA
Catheter insertion in the distal section of the upper limb (below the cubital fossa) compared to insertion in the preximi viaa PN‘CorPIEC..Ih;(..HhetH'shOul.dbe Rushed with L shabement
section of the upper limb (cubital fossa or above) a compatible sterile fluid [saline or other] in adults,
adolescents, children and neonates.
Table 1. Good prai | wyo suggests the use of the distal arm veins over PINC Al Conditional very low
other infections a the prmimalsectign ofl.ne upper limb [cubital fossa recommendation | certainty Saline compared to anticoagulant salutions in “leck-off" flushing of PIVCs and PICCs
o above] for PIVC Insertion in adults, adolescents, evidence
S | childrenand neanates. WHO suggests “lock-off* flushing using sterile saline PIVC, Al Conditional Very low
Catheter insertion in the upper limb compared to insertion in the lower limb over "lock-off” flushing using heparinized saline far PICC recommendation | certainty
General statemeni WHO suggests use of the upper limb over the lower PINC Al Conditienal Very low FIVCa and PICC3 In adults, adolescents, children, and evidence
— limb for PIVC insertion in adults, adolescents, children recommendation | certainty neonates.
Education and trai and neanates. evidence
Catheter management with a schedule of regular changing of the administration (tubing/giving) set
] WHO recommends WHO suggests useoitl\eupper limb over the lower PICC MNeonates Conditional Very low
P [ # | ppropriately educ limby for PICC insertion in neonates. recommendation “!‘;‘"“T WHO suggests having a regular schedule of changing PICC, All Conditional Low
l I I c intravascular cathe evdence | of administration (tubing/giving) sets for PIVC and PIVC recommendation | certainty of
L] procedures for thei Use of occlusive catheter dressings FICC maintenance in adults, adolescents, children and evidence
. n control measures t WHO suggests the use of either an occlusive dressing PV Al Conditional Low necnates.
G u |de I.l 11 [ for thE in adults, adolescer or & non-occlusive dressing for PIVCs in adults, recommendation | certainty
children and neanates. evidence | ACCESS
.
prevention of bloodstream WHO recommendst
. . assessed for their kn WHO suggests the use of an occlusive dressing for PICC Al Conditienal Very low Catheter access using a formal sterile or aseptic protocol
|nfect|ons and other latedto . PICCs in adults, adalescents, children and neonates, jon | certainty
. f . . . ir:aaduh's :dp5$:1 evidence WHD recommends using a formal sterile or aseptic PIVC, Al Good practice HA
infections associated with L | eiCinsertion by aninsertion team protocel to access PIVCs, PICCS and PACS in adults, PICC, statement
H i adolescents, children and neonates. PAC
the use of intravascular Handhygeneand 1m0 suggests that PIVC insertion in adults, PIVC Al Conditional Low 1, childrer !
adolescents, children and neonates is performed bya recommendation certainty M_m
cathete WHO recommends | (i e b appragriately trained in PIVC Insertion, edence | Cotheter access usinga c hub system
appropriately traine | byt may not necessarily be part of a formal insertion - - K
context of the WHO neam, compared s insertion by a foomal Insertion WHOD sugpests using either a closed-access hub system PIVC, All Cond itional Lo
LSIRE i .
system PICC recommendation | certainty of
i, evidence

Problems:

- «global» guidelines T —
- several recommendations influenced by e

different country situations (HIC versus LMIC) <" | et | b

purs if inserted under uncontrolled/emergency conditions

- «conditional» recommandations e me w e o
- Arterial catheters (& PICCs): some gaps
|

e and evidence
| | Use of single lumen PICCS companed to multi-lurnen PICCS

children and neona | |

WHO suggests wsing single-lumen PICCE aver using PICC All Cond itional Lo
multi-lumen PICCS [unbess there is a specific reason recommendation | cerainty of
that reguires multiple lumens) in adults, adalescents, evidence

children and neonates,

WHO. Guidelines for the prevention of bloodstream infections and other infections associated with the use of intravascular catheters: part |: peripheral
catheters (who.int)
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NEWS — Catheter selection

BACKGROUND

* More infections PICC versus Midlines?

METHODS

* RCT, Denmark, Oct 2018 - Feb 2022, single center
RESULTS

» 304 patients

Table 2. Catheter-Related Complications Table 3. Complications and Premature Catheter Removal
Patients, No. (%) Patients, No. (%
Outcome MC group (n = 152) PICCgroup(n =152)  Pvalue  Complication MC group (n = 152)  PICC group (n = 152) IRR (95% CI) P value
Primary Any complications 20(13.2) 11(7.2) 2.37(1.12-5.02) .02
CRBSI 0 1(0.7) >.99 Premature removal 20(13.2) 10(6.6) 2.61(1.21-5.64) .02
Secondary Major complications? 0(0.0) 3(2.0) NA NA
Deep vein thrombosis 0 2(1.3) 50 Minor complications® 20(13.2) 8 (5.3) 3.26 (1.40-7.59) .006

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

* MCs 1 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.
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NEWS — Diameter of PVC

OBJECTIVE

» Larger PVC size - 1 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

\ UNIVERSITE

DE GENEVE

|Univariable model for PVC-associated BSI
20G

18G

<=16G

Multivariable model for PVC-associated BSI
20G

18G

<=16G

|Univariable model for PVC-associated BSI (only year 2021, n=103,786)
20G

18G

<=16G

|Univariable model for PVC-associated BSI (only PVC with dwell-time >2, n=109,967)
20G

18G

<=16G

|Univariable model for PVC-associated BSI (only adults, n=194,416)
20G

18G

<=16G

Hazard ratig
(95% CI)

1.54 (0.35-6.84)
1.55 (0.35-6.91)
4.52 (1.14-18.00),

1.44 (0.31-6.64)
1.26 (0.27-5.85)
4.65 (1.19-18.20),

0.90 (0.20-4.06)
0.99 (0.21-4.64)
4.80 (1.21-19.10)

1.45 (0.32-6.47)
1.44 (0.32-6.47)
3.67 (0.92-14.65)

1.29 (0.29-5.71)
1.29 (0.29-5.74)
3.97 (0.97-15.39)

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

Faltoni M et al., Clin Microbiol Infect. 2024 Apr;30(4):548-551
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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
Colonization and/or local infection 75/823
R ES U LTS Hazard Ratio  95% C p value
* 823 PVCs from the CLEAN-3 study e | |
« PVC insertion at the cubital fossa or wrist: Hand o 122 055—269] 06
Upperarm  1(5) 063 008—471] 07

_ Cubital 28(17) 164 [092—203] 0091

| JW.r.‘sr 16(16) 211 [1.08—413] 0.030
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.
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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
+ 55663 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 1J 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)

Site of catheter

CONCLUSIONS Jugular Ref Ref Ref Ref Ref Ref
Femoral 107 086-1.33 0561 104 082-132 0751
 Low CRBSI incidence rates were reported. Subclavian 081 063-105 0116 082 062-1.09 0.177

« 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
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NEWS — Locks in dialysis catheters
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» 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% Cl 0.14-0.62)

1.0 4

o o o
~ -3 ©
. ) |

Proportion of patients

o
-3
|

o
tn

—t—
—— Censored

S
CO N C L U S I O N S Palien_ts_at risk, NF).
» Taurolidine/heparin reduced the risk of developing a CRBSI Heparin as8 218

T T T T 1
8 12 16 20 24

Time after randomization, months
104 37 9 2 2
103 41 14 4 1

— Taurolidine/heparin = Heparin

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

List of indications / catheter card or kKits
Perform hand hygiene
Full barrier precautions for CVC insertion

Preparation of cutaneous site
with 2% alcoholic CHG

Subclavian rather than jugular or
femoral access

> UNIVERSITE

DE GENEVE

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/NEJM0al500964. Buetti N et

al. Clin Microbiol Infect . 2023 Sep;29(9):1200.e1-1200.€e5. lachkine J et al. Ann Intensive Care. 2023 Jan 16;13(1):5
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Insert unnecessary CVCs
Administer systemic antibiotics (for prevention)

Scrub the skin with antiseptic detergent before application of an
antiseptic solution

Use subclavian access for short-term dialysis
catheters

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

Ultrasound guidance & infectious risk
Chrlorhexidine bathing
Replace CVCs systematically
Suture-free systems & infections

CATHETER INSERTION

Antiseptic- or antimicrobial impregnated catheters

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.
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RECOMMENDED.

Disinfect catheter hubs, needless connectors and injection
ports before accessing the catheter

Daily visual inspection of the catheter site
Replace the dressing every 7 days
Document the date of change

Replace tubing no more frequently than at 4 days intervals, _£%%
but at least every 7 days '

Consider CHG-impregnated dressings

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.
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DO NOT
Leave in place unnecessary
CVCs T
Leave in place dressing if . e s
unstuck, soiled or moistened \ Patients with BMI 2 40: 1 risk for

intravascular infection
(more dressing disruptions!)

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.
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’ INSERTION ’ .
o A

RECOMMENDED:

Use a standardized insertion pack/kit

Skin antisepsis with 2% chlorhexidine gluconate
in 70% alcohol

Consider IV team for PVC insertion/maintenance versus WHO (N B

PVC insertion in site other than wrist or antecubital
Fossa (hand?)

Selection of the appropriate catheter type
(catheter size)

point of view ©)

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



Either continuous |V fluid infusion or
intermittent or no infusion

Non-sterile gloves for catheter care and dressing
change

Remove PVCs placed in emergent settings

Routine (e.g., every shift) evaluation of the
PVC insertion site

Scheduled change at 3-4 d
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versus WHO (NB
point of view ©)

debated
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* Epidemiology

 Survelllance: SWISSNOSO project

 Prevention: NEWS

COVID-19 & post-pandemic 1 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
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