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Introduction

Risk factors for central-line-associated bloodstream infection
(CLABSI) in neonatal intensive care unit infants with central venous
catheter (CVC)

|nfusate Risk factors Incidence HR (95% Cl) aHR (95% CI)
Site (per 1000
lines)
Catheter type
uvc 43.48 1.00 1.00
PICC 86.13 0.54 (0.43—0.68) 0.51 (0.40—0.66)
Gestational age (weeks)
22-25 189.15 1.00 1.00
26—27 119.12 0.64 (0.50—0.82) 0.63 (0.49—0.81)
- “ematosenous 2831 51.31 0.30 (0.23—0.39) 0.28 (0.21—0.37)
32-36 25.34 0.19 (0.13—0.29) 0.15 (0.10—0.23)
>37 22.35 0.20 (0.14—0.30) 0.14 (0.09—0.21)
‘onﬂsuous Congenital abnormality
No 66.58 1.00 1.00
Yes 69.28 0.82 (0.66—1.04) 1.45 (1.11—1.89)
Major surgery
No 62.58 1.00 1.00
Central-line associated bloodstream infection (CLABSI) outcomes per participating centre Yes 87.75 0.83 (0.66—1.05) 1.0 (0.77—1.29)
Age at insert (days)
A 8 = 0 : £ = - : <7 64.52 1.00 1.00
NEDI'IB'I.E'S with a central-line, N 375 167 118 177 183 190 254 113 122 7—13 79.37 0.79 (056—1 _12) 0.80 (056—1 _15}
CLABSI episades, N 29 31 i 2 i J 2 18 2 21-27 35.71  0.30 (0.11—0.80) 0.28 (0.10—0.75)
Neonates with CLABSI, N (%) 29 (7.7%) 31 (18.6%) 11(9.3%) 23 (12.9%) 11 (6.0%) 9 (4.7%) 23 (9.0%) 18 (15.9%) 5 (4.0%) ~28 72.99  0.66 (0.42—1.04) 0.53 (0.33—0.85)
<28 weeks GA 19 (66%) 16 (52%) 9 (B2%) 14 (61%)  5(45%) 6 (67%) 11 (48%) 11(61%) 5 (100%) — — — . — — —
=750 g BW 12 (41%) 3 (9.7%) 2 (18%) 9 (39%) 4 (36%) 5 (56%) 4 (17%) B (44%) 1 (20%)
Cumulative incidence rate 1.73 18.56 9.32 12.99 6.01 4.74 9.06 15.93 4.10 G - Gp
Incidence per 1000 line-days 5.08 16.14 5.62 9.61 4.61 4.51 5.87 9.39 R (5\\(’\ O"A%
. . - — . : & %,
- I~ @
~ Yy / 2019-2020 g
&~ ~ 160 infections /1699 (7,5%) central lines %9 v s
,\jC\JAT * Jansen etal, 2024. CLABS| burden among Dutch NICU’s. htips://doi.org/10.1016/1hin.2023.11.020 | R —
* Hamza et al, 2022 A multidisciplinary intervention to reduce CLABI in PICU and NICU https://doi.org/10.1016/j.pedneo.2021.08.010
22/09/2024 * Bierlaire etal, 2021 How to minimize CLABSI in aNICU: a quqyglé@a{glpme@é%rm%@ retrospective analysis and the adoption of an evidence-based bundle 2

https: //doi.org/10.1007/500431-020-03844-9
¢ Sanderson etal, 2017. Dwell time and risk of CLABSI in neonates. DOI: 10.1016/j.jhin.2017.06.023


https://doi.org/10.1016/j.jhin.2023.11.020
https://doi.org/10.1007/s00431-020-03844-9
https://doi.org/10.1016/j.jhin.2017.06.023

Introduction
Definition

Catheter-related bloodstream infection Clinical signs and + bloodculture in the absence of an abvious source other than CVC with one of
(CRBSI) the following:
-+ culture (>15 CFU (colony-forming units)) from a part of the catheter with the same
organisms isolated peripherally
- Blood culture with a pathogene ratio of >3:1 (CVC vs peripheral)
- Time difference of <2 hours leading to culture positive between CVC and peripheral cultures

Central-line associated bloodstream infection Primary bloodstream infection in a patientwho had a central line within the 48 hours period
(CLABSI) before development of infection or 48h after catheter removal
Infection must not be related to an alternative cause
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Introduction
Bundle
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Hamza et al, 2022 A multidisciplinary intervention to reduce CLABI in PICU and NICU https://doi.org/10.1016/j.pedneo.2021.08.010

\]EUAT * Bierlaire etal, 2021 How to minimize CLABSI in aNICU: a quality improvement insertion based on retrospective analysis and the
[ adoption of an evidence-based bundle https://doi.org/10.1007/s00431-020-03844-9
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Strategies for the preventions of VAD infections
Types of VADs and sites selection

Selection should be based upon the lenght of intended therapy and the clinical needs

* Peripherally catheter

Posterior auricular.

* Venous umbilical catheters (VUC) are the universal early EXfema' jugular
vascular access device Axillary

temporal

Internal
jugular
Basilic Subclavian

* Peripherally inserted central catheter (PICC) / Epicutaneo

Cephalic
central catheter (ECC) are placed after a view days of UVC

Superficial

_dorsal
* Tunneled catheter (Broviac)
Table 2. Comparison of catheter characteristics and outcomes. Great saphenous
UAC uvc Broviac SOVC PICC Total
[n=55; (n=84; (n=22; [n=57; (n= 182 (= 400;
13.75%) 21.0%) 5.5%) 14.25%) 45.5%) 100%) p value
Catheter tip position evaluated by radiograph MA B4 (100.0) 21 (955) 57 (100.0) 179 (98.4) 341 (85.3) .oor*
Central M& 37 (4400 18 (85.7) 33 (57.9) 99 (55.3) 187 (54.8)
Mon-central NA 47 (56.00 3i143) 24 (42.1) 80 (44.7) 154 (45.3)
Type of complications, n (%)
All 30145 12 (14.3) 10 i455) 18 (31.6) 75 (41.2) 123 (30.8) <.001*
Mechanical 5(9.1) 6 (7.1) 71318 9 (15.8) 45 (24.7) 72 118.0) 816
. -ty ft—————3 i i —
Infectious 3 (5.5) 6 (7.1) 3 (136) 9 (15.8) 30 (16.5) 51112.8) 816
Length of catheter stay, median (min-max) 6 (2-28) 5(2-18) 16 (4-94) 11 (2-37) 10 (2-445) B [2-94) =.00m"
Arenteral nutrition, m1oo) oy BE [75.6) 0 S0.9] S0 Br.7) 79 95.4] 315 178.8] = 00T N G/?o(,ﬂ
Duration of parental nutrition, median (min-max) MA 5 (D-18) 14 (0-32) 7 10-37) 9 (0—485) 7 (0-32) =.00m" Q:@A %&
- Rate of non-elective removals, n (%) 70130 9 (11.7) 7 467 11 (19.6) 62 (39.5) 06 (26.7) < 001* j Z,
~J Y% / / Length of catheter stay for non-elective 71(3-12) 5 (2-10) 15 (11-19] 7 (2-30) 5 (2-34) 6 [2-34) 037" = %
/ removals [days), median {min—max) a m
# = S
( [ I MA: not applicable; UAC: umbilical arterial catheters; UVC: umnbilical venous catheters; SDVWC: short duration venous catheters. =3 v o
B e *Pearson Chi-square test.
Uhruskal-Wallis rank test. =
\JEVAT * Catho et al, 2023. Risk of CABSI by cathetertype in a NICU: a large cohort study of moren than 1100 intravascular cateters. :
[ * Soares et al, 2017. Complications of centrallines in neonates admitted to a level lll NICU. htips://doi.org/10.1080/14767058.2017.1355902 NEONATOLOGIE
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Strategies for the preventions of VAD infections
Types of VADs and sites selection

Algorithm for the choice of the vascular access device at birth

Need of venous access at birth

'No indication to UVC Indication to UVC

UVC (up to 7 days)
& <
" 4 b Y

Stable infant
&
Expected duration of IV infusion

Unstable infant

<7days 7-14days >14days

Algorithm for the choice of the vascular access device at birth after the

first day of life

Need of venous access after the first day of life

Stable term infant Stable preterm infant

Expected duration of IV infusion Expected duration of IV infusion

<7 days >7 days

<7days 7-14days >14days

&\
N
L\

Unstable infant

A N
$ £ [ \ ¥ ' 3
- . e ¥y Vv Peripheral ECC Peripheral ECC CICC/FICC
’ Peripheral cannula \ ECC ‘ CICC/FICC cannula cannula
/ s 2 &
( &, .
\JEUAT * Barone etal, 2023. The neonatal DAV-expert algorithm: a GAVeCelLT/ GAVePed consensus for the choice of the most appropriate venous access in newborns
/ https://doi.org/10.1007/s00431-023-04984-4
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Strategies for the preventions of VAD infections
Handhygiene

Is identified by the WHO and National IPC guidlines as a key of HAIl prevention strategy

* Antiseptic detergent
* Chlorhexidine (2 - 4%)
* Waterless alcohol gel (>60%)

NE\‘AT https://www.WHO.int/home NEONATOLOGIE
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Strategies for the preventions of VAD infections
Barrier precautions for insertion

0.204

Cox HR (95% Cl) 0.19 (0.06 — 0.61)
* Non sterile/ sterile Gloves el o 0.002
* Long-sleeved sterile gowns N
* Masks: covering nose tightly 0.10-

= \Nithout the implementation of MSB
m—\\ith the implementation of MSB

Caps: ! All hair must been under the cap

0.05+

Proportion of infants with CLABSI

Sterile full body drape

0.004
1 1 1 1 1 1
0 5 10 15 20 25
Number af risk Days following PICC insertion
MSB (—) 2051 1892 1315 751 460 313
MSB (+) 332 325 267 195 151 107

81% infection reduction by implementation
of maximal sterile barriere & %,

NEONATOLOGIE
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Kinoshita et al, 2019. Maximal sterile barriere precaution indepently contribute to decreased CLABSIin VLBWI: A prospective multicenter observational study. https://doi.org/10.1016/j.ajic.2019.05.006
Kaufman et al, 2014. Nonsterile glove use in addition to handhygiene to prevent late-onsetinfection in prterm infants. Doi: http://dx.doi.org/10.1001/iamapediatrics.2014.953


http://dx.doi.org/10.1001/jamapediatrics.2014.953

Strategies for the preventions of VAD infections
Use of Chlorhexidine/ alcohol to prepare skin

2% CHG-Aqueous solution and 2% CHG-IPA 70% can be used safely in preterm neonates strict procedure

Clarke et al, 2024. 2% CHG-A versus CHG-70% for skin disinfection priot to PCVC: the ARTIC RC feasibility trial. doi:10.1136/archdischild-2023-325871

2% CHG-A might more effective than 1% CHG-A (-2,70%), but is not statistically significant

Sharma et al, 2021. Aqueous chlorhexidine 1% versus 2% for neonatal antisepsis: a randomised non-inferiority trial. doi:10.1136/archdischild-2020-321174

Laboratory Culture for infants with at least one positive culture result

3 0, 0
e 2%CHG-70%IPA (12,6%) (1,15%) 2 (2,30%) (1,15%)

|
|
| . J :
Before After Proximal catheter Catheter tip ' : ' B s
disinfection disinfection segment segment |
|
|
|
|
|
|
T

— (N=23/87)
} ‘l gl 1 “""T‘ 2%lCHG_A 4 (1 4,8%) 1 (3’7%) 1 (3,7%) 2 (7,40/0) -17%-25%-5% -11%-13%;2%-'1% 0% 1I% é% é% )1% é% Aé% ;%
! 1 :q: i; (N - 8/27) Favors 2% Chlorhexidine Favors 1% Chlorhexidine
I. '-:‘;: L]]. - i = S Capitis _ S Haemolyticus _ S Epidermis _ S Wa rneri Percentage point risk difference in antiseptic efficacy for 1% CHG versus 2% CHG

In neonates with GA < 26 week

G G,
V\\C’\‘\\ ®oy,

Chlorhexidine in aqueous solution |
1 R 8

&P
Chlorhexidine alcohol solution just at the point of insertion, \ a
NEVAT dab and not rub, rinse with saline solution after disinfection

22/09/2024 Vascular Access workshop 9

ISCt
BELCISChE
’/5
!\E’ >
<
o
3%
3q 30138

NEONATOLOGIE



Strategies for the preventions of VAD infections

* Reduce the number attempt
* Reduce infection rate

NEVAT

22/09/2024 + Oulego-Erroz etal, 2020. USG supraclavicular ¢

Survival without CLABSI

1,0+ i
[y
¢...o...°...6___:
O ——o—o—o
08- i
' i Log rank test p=0.002
06- 5---0---0---0---;
0,4
=t
024 BCV
............ ECC
0,0-
T T T T T
5 10 15 20 25

Central line days

-

Ultrasound

Table 1 Distribution of patients’ profiles and catheter-related parameters and their association with the catheter types

USG-CVC PICC

Variables Total n=1333 69 (5.2%) 1264 (94.8%) P value

Year
2016 376 (28.2) 42 (60.9) 334 (26.4) 0.001
2017 507 (38) 27 (39.1) 480 (38)
2018 450 (33.8) 0(0) 450 (35.6)

Side of the body
Left 498 (41.1) 14 (22.6) 484 (42.1) 0.002
Right 715 (58.9) 48 (77.4) 667 (57.9)

Site of insertion
Upper extremities 360 (29.5) 37 (53.6) 323 (28) 0.001
Lower extremities 861 (70.5) 32 (46.4) 829 (72)
umber of pricks
First prick 839 (63.9) 43 (69.4) 796 (63.6) 0.001
Second prick 305 (23.2) 8(12.9) 297 (23.7)
Third prick 145 (11) 6(9.7) 139 (11.1)
Fourth prick 22 (1.7) 4 (6.5) 18(1.4)
Fifth prick 1(0.9) 0 (0) 1(0.1)
Sixth prick 2(0.2) 1(1.6) 1(0.1)

Reason for insertion
Difficult intravenous insertion 8(0.6) 0(0) 8 (0.6) 0.47
Hypoglycaemia 10 (0.8) 0(0) 10 (0.8)
Long-term intravenous fluid therapy 1286 (96.6) 68 (100) 1218 (96.4)
Long-term intravenous medication therapy 27 (2) 0(0) 27 (2.1)

Catheter insertion success rate
Successful 1198 (89.9) 61(88.4) 1137 (90) 0.68
Not successful 135 (10.1) 8 (11.6) 127 (10)

Reason for removal
CLABSI 40 (3.4) 5(8.2) 35(3.1) 0.031
Lol 25.2) ET.WET-WAY oeo.2) o004
Accidental removal 8(0.7) 1(1.6) 7 (0.6) 0.40
Broken catheter 7 (0.6) 0(0) 7 (0.6) 0.69
Local redness and swelling 104 (8.7) 5(8.2) 99 (8.8) 0.88
Occlusion 42 (3.5) 0(0) 42 (3.7) 0.13
Malposition 13 (1.1) 0(0) 13(1.1) 0.50
Elective 833 (69.9) 29 (47.5) 804 (71.1) 0.001
Death 39 (3.3 5(8.2) 34 (3) 0.03
Phlebitis 70 (5.9) 6(9.8) 64 (5.7) 0.18

annulation of the brdetiaiepmhalfocae ipgray\redieCUABSI in preterm infants. https://doi.org/10.1007/s00431-020-03663-y
Bayoumi et al, PICCvs non-tunnelled USG CVC in newborns: a restrospective observational study. doi: 10.1136/bmjopen-2021-058866
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Strategies for the preventions of VAD infections
Catheter securement

» Improve stabilization

» Avoid CVC in and out movement

» Use the griplock = avoid accidental dislocation

» Use transparent dressing = point of insertion always visible

» Use cyanoacrylate glue at the insertionpoint = stabilization,
hemostasis and anti infective properties

(reduce dislodgement with 90%)

J‘l‘;-; Py
\Jﬁ\\ //1
(&~
/\JEVAT * D’Andrea et al, 2021. Use of cyanoacrylate glue for the suturless securment of ECC in neonates. DOI:10.1177/11297298211008103 NEONATOLOGIE
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Daily monitoring

Avoid routine replacements of
central lines

Removed lines ASAP

/\JEVAT * Hessetal, 2023. Assessment of UVC dwell-time of 8-14 days vs 1-7 days in VLBWI: a pilot single-center RCT. htips://doi.org/10.1016/j.earlhumdev.2023.105752

Strategies for the preventions of VAD infections
Line maintenance

K

CVC Dressing changes

0
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Disinfection of access
ports

‘1
Te

Limit number of times itis accessec

Standard line set-up and aseptic
technique change

Aseptic Non Touch Technique (ANTT®)

ANTT Risk Assessment

Surgical-ANTT Standard-ANTT

Environmental Management

- Environmental risks removed or avoided.
- Working areas/surfaces are disinfected.
- Staff activity is strictly controlled.

- Environmental risks removed or avoided.
- Work surfaces are cleaned or disinfected.

Decontamination & Protection

-Hand cleaning
- Hand cleaning or surgical hand scrub
- Sterilzed gloves = Typlaally '“’;“"""‘ ploves. 5“"“;::‘ ’::“
- Suitable mouth / eye protection SIS D W";:::dm
- Sterilized gown if full barrier precautions i
- Scrubbing IV hubs’ etc m;ﬁms“'m’m’“
Aseptic Field Selection & Management
iical Asepric Pl Micro Critical Aseptic Fields
- Sterilized drape(s) (Caps & covers etc)
Key-Parts are protected within a large Key-Parts are protected with individual
Crivical Aseptic Feld. Micro Critcal Aseptic Filds contained ina
General Aseptic Field
Only sterilized equipment can be (Disinfected or disposable tray)
placed in a Critical Aseptic Field, sterilized
gloves are required to maintain asepsis. With Key-Parts pratected by Micro Critical Aseptic Fields,
(i.e. The main aseptic field is essential but non sterilized equipment may be placed in the
‘Managed Critically’). General Aseptic Fleld. |.e. I's ‘Managed Generally’

Non-Touch Technique

Non-Touch Technique is desirable
Even wearing sterile gloves, Key-Parts & Key- Non-Touch Technique is

Sites are not touched unless necessary to do so -"Q
(Rowley & Clare 2009) i
www.antt.org A N T T

Prevent Cross Infection  sesiic Non Touch Techniaus
- -

NEONATOLOGIE

Bierlaire et al, 2021. how to minimize CLABSI in a NICU: a quality improvement intervention based on retrospective analysis and the adaption of an evidence-based
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Strategies for the preventions of VAD infections
Dwell time

63 neonates, 168 CVC (2020-2022) 63 VUC, 21 AUC, 84 PICCs and 86 PVC

CENTRALVENOUS CATHETER ASSOCIATED COMPLICATIONS

Parameter Control group Intervention group =
M b —
UVC-associated infections 2 (6.5 %) 3 (9.4 %) 1.0* g v v ¥ Y V| Y
Number of infections per 1000 8.6 9.0 e
UVC days = ¢ ¥
PICC-associated infections 4(12.9%) 1(3.1 %) 0.2+ 0:;
Number of infections per 1000 7.3 3.9 3 ‘! ‘ ‘l
PICC days S 3 v

- uwe PICC i

Table 2 The complications of PCVCs between two groups. 9 :| Pve 3 PIGC
=]
Complications (%,) ND (n = 99) RD (n = 98) P value 3
N NG 3 f tt
Blood stream infection 4 (2.0) 0 (0.0) 0.048 © 1 4 4 i 1
Leakage 2 (1.0) 4 (2.5) 0.26
Occlusion 12 (5.7) 11 (56) 0.81 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
Phlebitis 1 (0.5) 4 (2.0) 0.18 v -
ND: Non-regular dressing group, RD: Regular dressing group; e Gro,,
P values < 0.05 were statistically significant. Infection control group Infection control group & %/
2 %
l Infection intervention group 1 Infection intervention group a Q
A PN
+ Suetal, 2021. The appropriate frequency of frssing for PCVC in preventing CLABSI in NICU: ARCT. https://doi.org/10.1016/j.pedne0.2021.02.001 NEONATOLOGIE

Hess et al, 2023. Assessment of UVC dwell-time of 8-14 daysvg -7 da S mx& WI: a pllotj%jggcenter RCT. https://doi.org/10.1016/j.earlhumdev.2023.105752 13

Bierlaire et al, 2021. how to minimize CLABSI in a NICU: a quali %@gr%\ﬁ{%r cpon retrospective analysis and the adaption of an evidence-based
bundle. https://doi.org/10.1007/s00431-020-03844-9
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Daily monitoring

Avoid routine replacements of
central lines

Removed lines ASAP

/\JEVAT * Hessetal, 2023. Assessment of UVC dwell-time of 8-14 days vs 1-7 days in VLBWI: a pilot single-center RCT. htips://doi.org/10.1016/j.earlhumdev.2023.105752

Strategies for the preventions of VAD infections
Line maintenance
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CVC Dressing changes
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Limit number of times itis accessec

Standard line set-up and aseptic
technique change

Aseptic Non Touch Technique (ANTT®)

ANTT Risk Assessment

Surgical-ANTT Standard-ANTT

Environmental Management

- Environmental risks removed or avoided.
- Working areas/surfaces are disinfected.
- Staff activity is strictly controlled.

- Environmental risks removed or avoided.
- Work surfaces are cleaned or disinfected.

Decontamination & Protection

-Hand cleaning
- Hand cleaning or surgical hand scrub
- Sterilzed gloves = Typlaally '“’;“"""‘ ploves. 5“"“;::‘ ’::“
- Suitable mouth / eye protection SIS D W";:::dm
- Sterilized gown if full barrier precautions i
- Scrubbing IV hubs’ etc m;ﬁms“'m’m’“
Aseptic Field Selection & Management
iical Asepric Pl Micro Critical Aseptic Fields
- Sterilized drape(s) (Caps & covers etc)
Key-Parts are protected within a large Key-Parts are protected with individual
Crivical Aseptic Feld. Micro Critcal Aseptic Filds contained ina
General Aseptic Field
Only sterilized equipment can be (Disinfected or disposable tray)
placed in a Critical Aseptic Field, sterilized
gloves are required to maintain asepsis. With Key-Parts pratected by Micro Critical Aseptic Fields,
(i.e. The main aseptic field is essential but non sterilized equipment may be placed in the
‘Managed Critically’). General Aseptic Fleld. |.e. I's ‘Managed Generally’

Non-Touch Technique

Non-Touch Technique is desirable
Even wearing sterile gloves, Key-Parts & Key- Non-Touch Technique is

Sites are not touched unless necessary to do so -"Q
(Rowley & Clare 2009) i
www.antt.org A N T T
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Helder et al, 2019. Effect of the use of an antiseptic barrier cap on the rates of CLABSI in neonatal and pediatric ICU.https://doi.org/10.1016/j.ajic.2019.11.026


https://doi.org/10.1016/j.earlhumdev.2023.105752
https://doi.org/10.1007/s00431-020-03844-9

Summary

Insertion bundle Maintenance bundle

Establish a central katheter kit or cart with all the items required for the procedure

Perform hand hygiene with an alcohol-based product or disinfectant- containing soap
before and after palpating insertion sites and before and after inserting the central
catheter

Use maximal barrier precautions (sterile gown, sterile gloves, surgical mask, hat, and
large sterile drape)

Disinfect the skin with a proper antiseptic (e.g., 2% chlorhexidine, 70% alcohol) before
catheterinsertion

Use US procedure for the placement ofor the catheter placement

ing or sterile gauze to cover the

Use either a sterile tran
insertion site

‘ »

NEVAT
22/09/2024

Perform hand hygiene with an alcohol-based product or disinfectant containing soap
before or after accessing the catheter, or before or after changing the dressing.

Daily access the catheter insertion sites to identify signs of infection and dressing
integrity

At least, if the dressing is damp, soiled or loosened, change the dressing aseptically
and disinfect the skin around the insertion site with a suitable disinfectant (e.g., 2%
chlorhexidine, 70% alcohol).

Develop and use standardized intravenous tubing setup and changes

Maintain aseptic technique and scrub the hub using appropriate disinfectant when
replacing intravenous tubing and when accessing the catheter or use disinfection caps

Daily review catheter necessity to immediately eliminate when it is no longer essential
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