
What is the optimal management 
of central venous lines in the NICU?

Prof. Daniele De Luca (MD, PhD)
Full Professor of Pediatrics

Division Chief
Pediatrics, Transportation and Neonatal Critical Care

APHP, Paris Saclay University Hospitals, Medical Center “A.Beclere”
Physiopathology and Therapeutic Innovation Unit, 

Paris-Saclay University
Immediate Past President - European Society for Pediatric and Neonatal Intensive Care



• Choice of catheter and site

• Choice of technique and its details

• Maintenance (locks, infusions…)

• Dressing change

• Tubings change

• Serial checks

• Others…

What does this title mean?



There is no hard evidence but all
these issues matter!

and…probably good results can be 
achieved by several (combined) 

interventions!



Open, multilateral, living approach 
is the key! The goal is shared!



Critical, living appraisal of existing
practices

We have always 
done this way

We chose to use the before-after approach to evaluate the
effectiveness of the new “bundles” in our NICU. During this
time frame, there were no changes in other protocols and local
epidemiology.

Intervention

We performed an analysis of the previously existing clinical
practices and “bundles” relating to central venous catheters.
Following the 9-month observation study period and analysis,
a “central line–dedicated team” consisting of one neonatolo-
gist, 5 nurses, and 2 members of the hospital hygiene team
was created. This team was responsible for the implementa-
tion of updated catheter procedures as well as hosting monthly
education sessions in the NICU.

The interventions included the change of certain materials,
based on the latest international recommendations, and the
update of the “bundles” related to central venous catheters [9].

The team focused on the following aspects:

1) Hand hygiene
2) Central line material and sterile dressing care
3) Drug preparation and administration
4) Prompt/timely catheter removal
5) Creation of an effective checklist
6) Specialized team

1) Hand hygiene

Nearly all preventive “bundles” focus on hand hygiene [10,
11]. In the meta-analysis performed by Ista et al. on critically
ill patients of all ages [12], separate “bundles” were analyzed
to establish the contributions of each “bundle” to CLABSI
risk reduction. With respect to insertion “bundles,” adding
correct hand hygiene resulted in significant reduction in the
CLABSI rate in adult ICUs. Several educational sessions in-
volving all neonatal staff (nurses, assistants, supervisors, lo-
gistics, and paramedical staff) were held to highlight the im-
portance of hand hygiene.

2) Central line material and sterile dressing care

Old-generation epicutaneo-cava catheters (used during the
first period of the study) are made of silicone with two sepa-
rate pieces connected before placement. These older genera-
tion catheters are now replaced by more resistant, single-piece
polyurethane catheters.

Adjustments to the sterile dressing care in the new “bun-
dle” included as follows: the line being fixed at the insertion
point with a drop of cyanoacrylate glue and then covered with
a transparent dressing (once the catheter tip position is radio-
logically confirmed). As the glue is transparent, the insertion
point remains visible at all times. Central venous catheters
were previously secured using sutures. This has been replaced
by glue, Stat-lock®, and transparent dressings, keeping the
insertion point easily visible at all times.

The umbilical venous catheter (UVC) fixation “bundle”
was also modified. The catheters are now secured with sutures
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checklist interventions, baseline rates above or below 4.0 CLAB-
SIs per 1000 catheter-days, and power scores above or below
0.75. Univariate analysis calculated changes in device utilization
rates. Sensitivity analysis identified heterogeneous studies that
influenced the meta-analysis.

Monthly ITS data were standardized for meta-analysis by
dividing the outcome and standard error (SE) by the standard
deviation (SD) of the preintervention trend. One study reported
annual data points, which were used for the 12- and 24-month
follow-up analyses [18]. SPSS version 22 calculated the inter-
vention effect using segmented time series regression analysis,
adjusting for time trend and autocorrelation. A negative change

in level or slope indicated an infection rate reduction [19]. A P
value <.05 was considered statistically significant.

RESULTS

The search algorithm identified 634 records (627 in PubMed
and 7 in Ovid and ScienceDirect). Forty-three studies, pub-
lished in English between January 1995 and June 2012 involving
584 ICUs, were included for meta-analysis (Figure 1). Two stud-
ies [20, 21] continued their quality improvement initiatives and
republished old data with new results [9, 22]. The older study by
Coopersmith et al [20] was included for ITS analysis, and the

Table 2. Classification of Quality Improvement Interventions and Number of Studies

Quality Improvement Intervention
(No. of Studies) Definition and Examples

Education (n = 33) Teaching lectures transmitting theoretical knowledge concerning CLABSI
• Monthly sessions or a single lecture concerning CLABSI epidemiology or preventive interventions
• Educational modules with pre- and posttest

Training (n = 4) Training sessions for practical skills associated with CVC care and maintenance
• Personnel training for aseptic CVC insertion on patient simulators

Feedback (n = 20) Reporting of CLABSI or care item compliance rates to ICU personnel
• Monthly reporting of infection rates at staff meetings
• Posters of improving prevention measure compliance or CLABSI rates

Clinical reminders (n = 15) Reminders of optimal clinical practice strategically placed to improve awareness or application of
prevention measures

• Posters advertising proper hand hygiene or monthly CLABSI rates
• A daily reminder per patient asking whether a CVC can be discontinued
• Stickers placed on CVCs or wearable lapel buttons reminding personnel of the importance of care

processes
• Procedure fact sheets, flowcharts, algorithms, or daily goals sheet

Bundle (n = 11) A short list of at least 2 IHI prevention measures to be used during CVC insertion and/or maintenance
• A bundle consists of 2–5 IHI care items
• A bundle does not contain quality improvement interventions aiming at improving compliance with

prevention measures
Checklist (n = 18) Checklist of bundled care item prevention measures to increase adherence to evidence-based

infection prevention practices
• A checklist of 2–5 IHI care items is used during CVC insertion to improve adherence to a bundle of

care items
Empowerment to stop procedure
(n = 10)

Nurses are empowered to halt and restart CVC insertion care or maintenance when a prevention
measure is not implemented correctly to ensure optimal catheter care

Surveillance: compliance monitoring
(n = 12)

Nurses intermittently or continually supervise CVC insertion or maintenance prevention measures,
with/without use of a bundle/checklist

Leader designation (n = 11) A leader is designated to facilitate implementation of quality intervention processes by planning
activities to improve awareness or introduction of bundled care items

Prepackaging of CVCmaterials (n = 16) Use of a CVC cart or kit stocked with all necessary supplies to insert or maintain a central line
Infrastructure changes (n = 2) Changes to hospital infrastructure to facilitate adherence to prevention measures

• Installation of hand-rub dispensers to lower the threshold for personnel to apply antiseptic hand
hygiene

Organizational changes (n = 4) Organizational changes in personnel staffing or duties to improve adherence to prevention measures
• Staffing of extra personnel to decrease the patient-to-nurse ratio
• Only trained personnel may insert CVCs
• Assistance in central line insertion or trainee supervision

Abbreviations: CLABSI, central line–associated bloodstream infection; CVC, central venous catheter; ICU, intensive care unit; IHI, Institute for Healthcare
Improvement.
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for 6 studies at 3 months postintervention also demonstrates the
beneficial impact of quality improvement interventions,
with low heterogeneity. However, only 1 of these studies showed
significant rate decreases [62], and the overall intervention ef-
fect was not sustained over longer follow-up periods. These
findings may reflect the presence of the Hawthorne effect and

need for CLABSI awareness promotion through continuous
stepwise, multifaceted quality improvement interventions.

This study offers a broad look on the state of current research
and applicable interventions, and applies a novel classification
system to synthesize evidence for quality improvement initia-
tives. The meta-analysis is the first to include before–after

Figure 3. Meta-analysis and subgroup analysis of before-after studies. Bundle/checklist interventions: studies implementing a bundle and/or checklist.
Non–bundle/checklist interventions: studies implementing neither a bundle nor checklist. Baseline period: before intervention implementation. Post period:
after start of intervention implementation. Events: total number of central line–associated bloodstream infections. Total: total number of central line days.
W, weight assigned per study. Abbreviations: CI, confidence interval; OR, odds ration.
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Appendix 4). The checklist revealed that 2 studies did not de-
scribe CLABSI definitions [40, 59], 9 did not sufficiently de-
scribe their quality improvement interventions [24, 33, 43, 46,
53, 56, 57, 59, 65], and 34 measured prevention measure compli-
ance [8, 22, 24, 27, 28, 33–41, 43–46, 48–51, 53–61, 63, 66]. Twen-
ty-eight studies reported confounding factors such as device
utilization rates, catheterization duration, patient characteris-
tics, or injury severity [8, 20, 22, 24, 26–28, 34, 38, 39, 41, 43–
46, 49–54, 56–58, 61, 63, 66], which were comparable between
baseline and postintervention in 18 trials [20, 22, 24, 27, 28,
39, 46, 49, 50, 52–54, 57, 58, 61, 63, 66]. Two trials corrected
for these measured differences in patient characteristics [41,
51]. Studies tended to have either low (n = 25) or high
(n = 14) power scores [8, 18, 20, 22, 24, 26, 34, 37, 38, 47, 49,
52, 56, 65].

Ten before–after trials did not demonstrate CLABSI rate de-
creases [36, 39, 41, 50, 51, 55, 57, 59, 64, 66]. Two studies revealed
nonsignificant results for neurosurgical, neurological, cardio-
thoracic, and coronary care units, yet decreased their total
CLABSI rate [46, 47]. ITS analysis demonstrated beneficial
changes in infection rate slope [18] and levels at 3 [62],
6 [40], 12 [18, 40], and 24 months postintervention [18].

Meta-analysis was performed on 41 before–after and 7 ITS
study designs to assess the impact of quality improvement inter-
ventions on the occurrence of CLABSIs. Before–after trials
showed reductions in the CLABSI rate (OR, 0.39 [95% CI,
.33–.46]; P < .0001, Figure 3) with high statistical heterogeneity
(I2 = 85.4%). Analysis of 6 ITS studies, involving 11 ICUs, iden-
tified a change in level for the CLABSI rate at 3 months postin-
tervention (OR, 0.30 [95% CI, .10–.88]; P = .028, Figure 4) with
low heterogeneity (I2 = 24.5%). Changes in infection rate slope
(OR, 0.81 [95% CI, .59–1.13]; P = .216) and levels at 6 (OR, 0.36

[95% CI, .11–1.19]; P = .094), 12 (OR, 0.17 [95% CI, .02–1.27];
P = .084), and 24 months postintervention (OR, 0.052 [95% CI,
.003–1.02]; P = .051) trended toward reductions, yet were not
significant (Supplementary Appendix 5).

Subgroup analysis of before–after trials revealed that the
CLABSI risk reduction was significantly stronger (P = .026; Fig-
ure 3) in trials with care bundles or checklists (OR, 0.34 [95%
CI, .27–.41]) than in those without them (OR, 0.45 [95% CI,
.36–.55]). Further analysis revealed that studies with baseline
rates >4.0 CLABSIs per 1000 catheter-days (OR, 0.37 [95%
CI, .33–.46]) did not demonstrate more pronounced risk reduc-
tions (P = .18) compared with studies below this baseline infec-
tion rate (OR, 0.49 [95% CI, .37–.66]). Low-power (OR, 0.33
[95% CI, .26–.42]) and high-power studies (OR, 0.44 [95%
CI, .36–.54]) exhibited near-different rate reductions (P = .06).

Funnel plots displayed an asymmetrical pattern for before–
after, but not ITS, study designs (Supplementary Appendix 6).
The results of the sensitivity analysis of before-after study designs
suggest that 2 studies contribute to residual heterogeneity; re-
moving them from the meta-analysis would reduce variability be-
tween studies [49, 52]. However, because this did not affect the
results, these studies were retained (Supplementary Appendix 7).

DISCUSSION

This meta-analysis of 43 studies, involving 584 ICUs, provides
evidence that quality improvement interventions reduce CLAB-
SI rates in adult ICUs. The effect size of 41 studies was signifi-
cant yet highly heterogeneous. This infection rate decrease was
more pronounced in studies using bundles or checklists, suggest-
ing that their implementation alongside other initiatives leads
to stronger rate reductions. The change in infection rate level

Figure 2. Frequency of included care items in bundles and checklists. Eighteen trials implementing bundle or checklist interventions reported which care
items were implemented during the intervention period. One study used povidone-iodine in their bundle instead of chlorhexidine [57]. Hand hygiene: per-
sonnel practiced antiseptic hand hygiene before/after procedure; chlorhexidine skin antisepsis: skin disinfection before catheter insertion; maximal sterile
barrier precautions: personnel wore sterile coat and gloves, mask, and hat during insertion, optimal catheter site selection: personnel strived to insert
catheters in the subclavian vein, daily review of line necessity: catheter need was assessed daily with prompt removal of unnecessary central lines.
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experience correlates with consistent and meticulous compliance
with proper techniques focused on insuring sterility of the vascular
catheter in the time period after insertion. As patients in the NICU
often require prolonged vascular access, insuring consistent sterile
technique in maintenance of the lines is especially crucial.
In addition, members of the line maintenance team consistently

perform the same tasks repeatedly and are likely to become more
skilled at those tasks as compared with nurses who perform tasks
less often. There are data in the literature demonstrating that in
general, experienced practitioners perform better than less
experienced ones.18 Having a dedicated team responsible for central
line maintenance also assures that these functions can occur in a
consistently reliable manner, even during times of increased census
when the bedside nurse may be too busy, and practice variation
can occur to the detriment of the patient. There are data
correlating infection rates with increased census, fluctuations
in composition of staffing or increased patient to nurse ratios.19

It is noteworthy that the CLABSI rates did not decrease
significantly after September 2009, when our line team took over
the function of medication administration through central lines.
Compliance with scrubbing the hub for at least 20 seconds is
nearly impossible to audit as there are multiple times per day that
any given line can be accessed. It is possible that compliance with
this component was not 100% even after the line team assumed
this responsibility. Persons other than line team members may
have occasionally continued to administer medications for multiple
reasons, such as convenience. It is also possible that compliance
with cleaning the hubs was equivalent between general nursing
staff and line team members, in which case a significant impact
on CLABSI rates would not be expected.
Our experience could be generalizable to large, extremely busy

NICUs with a large nursing staff that may be struggling with
implementation and compliance with evidence-based line
maintenance practices. By limiting the number of personnel that
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Table 1 Birth-weight-specific CLABSI rates before and after line team implementation

Birth weight

category (g)

Pre line team

CLABSI ratea
Pre line team

median rate

Post line team

CLABSI rate

Post line team

median rate

NHSN median

rate

P-valueb

<750 15.6 13.3 6.1 4.3 3.2 0.012

751–1000 9.7 8.8 5.3 4.9 2.5 0.095

1001–1500 12.8 14.9 3.2 0 1.4 0.001

1501–2500 9.8 9.0 2.1 0 0.7 0.001

>2500 9.5 10.0 2.5 0 0.0 <0.001

Abbreviations: CLABSI, central-line-associated bloodstream infections; NHSN, National healthcare safety network.
aRate¼ CLABSI per 1000 line days.
bt test of proportions for pre and post line team CLABSI rates.

Reducing NICU bloodstream infections with a line team
G Holzmann-Pazgal et al
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categories before implementation of the line team (range of 8.8 to
14.9/1000 line days), to rates between the 10th and 75 percentiles
(range of 0 to 4.9 CLABSI/1000 line days), after implementation
of the team.17

At a CLABSI rate comparable to the pre-intervention time period
(11.6/1000), 314 CLABSI would have been expected from March
2008 to August 2010. However, 109 CLABSIs actually occurred.
In all, 205 CLABSIs were therefore avoided after implementation
of the line team, representing a 65% reduction in CLABSI.

Discussion

A central vascular catheter-line maintenance team was associated
with a significant decline of CLABSI in our experience. A highly
significant decrease in CLABSI occurred immediately following
introduction of a line maintenance team after multiple
interventions, including maintenance bundles and transitioning to

chlorhexidine for antisepsis failed to decrease the rate. The lower
rates have been maintained over time.
The success of the line maintenance team is likely

multifactorial. Data from PICU and NICU settings have
demonstrated the efficacy of bundling line maintenance care in
decreasing CLABSI as well as overall BSI rates.6–9 In comparing
successes of maintenance bundles in decreasing CLABSI between
different NICUs, units with greater adherence to the maintenance
bundles demonstrated greater decreases in infection rates.6–8

Previous data in adults units demonstrated the efficacy of
instituting line maintenance teams in reducing bloodstream
infections.11–14 Our experience is consistent with these findings.
Before initiation of the line maintenance team, our CLABSI rates
did not decrease despite initiation of a maintenance bundle and
use of chlorhexidine. After initiation of the line maintenance team,
significant CLABSI reduction occurred utilizing the same
maintenance bundle. The efficacy of the line team in our

Figure 2 Criterion checklist changing IV fluids in umbilical, percutaneous central, and surgically placed central lines.

Reducing NICU bloodstream infections with a line team
G Holzmann-Pazgal et al

284

Journal of Perinatology

Holzmann-Pazgal  G. J Perinatol 2012

How it is certified in Houston 



How it is certified in Paris 
  

  
HYG/PT/PRO01/V1/ST 

Réfection du pansement du cathéter veineux 
central en réanimation néonatale 

 Page 1 sur 16 
 

 

       

 
 PRENOM, NOM FONCTION DATE SIGNATURE 

REDACTION 

 
Claudine DUPORT 

Jean WINOC Decousser 
Groupe de travail  

IBODE FFC Hygiéniste 
Praticien en hygiène 

06/07/2010  

 Véronique PONTANIER IDE Mars 2015  

VALIDATION CLIN  07/12/2010  

 Daniele DE LUCA  Mars 2015  

APPROBATION 
SERVICE QUALITE / 

DIRECTION DES SOINS / 
EXPERTISE EN SOINS 

   

 
 

 
 

Date  
de création  

Date  
de réactualisation V1 

Date d’application 
V2 

Date de 
Réactualisation V2 

Date d’application  
V3 

JUILLET 2011 06/07/2010  Mars 2015  
Date de 

Réactualisation 
V3 

Date d’application  
V4 

Date de 
Réactualisation V4 

Date d’application  
V4 

 

Mars 2019     
Modification Chapitre concerné  

  
  

 
 
 

MOTS CLEFS  
Pansement - cathéter veineux central – réanimation néonatale 

 
PLAN DU DOCUMENT 

 

Objet _____________________________________________________________________________ 2 
Domaine d’application ______________________________________________________________ 2 
Définitions ________________________________________________________________________ 2 
Textes de référence ________________________________________________________________ 2 
Responsabilités ___________________________________________________________________ 2 
Description _______________________________________________________________________ 3 
I Indication de réfection du pansement de KTC __________________________________________ 3 
II  Dispositifs médicaux nécessaires à la réfection du pansement de KTC ___________________ 3 
III  Personnel nécessaire à la réfection du pansement de KTC _____________________________ 4 
IV Surveillance ___________________________________________________________________ 11 

DESTINATAIRES REANIMATION NEONATALE 

CONSULTATION DU DOCUMENT 
Sur le système informatisé de gestion documentaire : Blue Médi 

Procédure dégradée : classeur de protocoles de soins techniques 

DATE DE DIFFUSION  

Formal procedures for dressings, checks, changes 
and tubings management

  

  
HYG/PT/PRO01/V1/ST 

CHANGEMENT DE TUBULURE SUR CATHETER 
VEINEUX CENTRAL EN REANIMATION NEONATALE Page 1 sur 19 

 

 

       

 
 PRENOM, NOM FONCTION DATE SIGNATURE 

REDACTION 

GROUPE DE TRAVAIL 
Gaëlle BASTIDA / 
Vanessa BEGUE / 

Véronique PONTANIER 

IDE Octobre 
2014  

VALIDATION Daniele DE LUCA    

APPROBATION 
SERVICE QUALITE / 

DIRECTION DES SOINS / 
EXPERTISE EN SOINS 

   

 

 
 

Date  
de création  

Date  
de réactualisation V1 

Date d’application 
V2 

Date de 
Réactualisation V2 

Date d’application  
V3 

Juillet 2010 Mars 2014  Octobre 2014  
 Date  

de réactualisation V3 
   

 Octobre 2018    
Modification Chapitre concerné  

  
  

 

MOTS CLEFS  

Changement de tubulure - cathéter veineux central – réanimation néonatale 
 

PLAN DU DOCUMENT 

Objet ___________________________________________________________________________ 2 

Domaine d’application ____________________________________________________________ 2 

Définitions ______________________________________________________________________ 2 

Textes de référence ______________________________________________________________ 2 

Responsabilités _________________________________________________________________ 2 

Description _____________________________________________________________________ 3 

I) Introduction : ________________________________________________________________ 3 

II) Conseil général : _____________________________________________________________ 3 

III) Dispositifs médicaux nécessaires : _____________________________________________ 4 

IV)    Technique : _________________________________________________________________ 4 

V) Informations complémentaires : ________________________________________________ 8 

VI)    KTC double voies : ___________________________________________________________ 8 

Validation ______________________________________________________________________ 16 

Approbation ____________________________________________________________________ 16 

DESTINATAIRES REANIMATION NEONATALE 

CONSULTATION DU DOCUMENT 
Sur le système informatisé de gestion documentaire : Blue Médi 

Procédure dégradée : classeur de protocoles de soins techniques 

DATE DE DIFFUSION  

 

Voie PROXIMALE 

MONTAGE DES DIFFERENTS CATHETER CENTRAUX 
 

 
 
 
 

 
 

  

Voie sur laquelle passe : 

1) La Base (NPP/NN1/NN2/PSOE…) au plus loin du patient. 

2) Les sédations (qui peuvent subir de légers Bolus  éviter le DEXDOR®, l’ALFENTANIL®, et l’ULTIVA® sur cette voie) entre la base et la voie des discontinus. 

3) La voie des intra veineux discontinus au plus près du patient. 

5) Les SMOFLIPIDES® et VITALIPIDES® sont mis sur cette voie QUE s’il y a des catécholamines sur la proximale, ceci peut attendre lorsque le flux est fait. 

6) Sur le KTEC simple voie en silicone mettre un raccord valvé car pas de clamp présent sur celui-ci. 

 

Voie sur laquelle passe : 

1) Une base de type NN1/NN2/PSOE ou G5%/ NaCl 0.9% doit être mis avec les catécholamines si le débit est <0.5ml/h, sinon les SMOFLIPIDES sont mis sur la proximale 
peu importe leur débit avec +/- d’autres médicaments compatibles. 

2) La vancomycine en IVSE et toutes les sédations peuvent être mises sur la proximale afin d’éviter les interactions médicamenteuses. 

 
IMPORTANT : Sur la VOIE PROXIMALE si présence d’amines faire  

un relais pour CHAQUE traitement présent. 

 KTC = KTEC KTVO KT JUG / SOUS CLAV 

Montage ET Changement des lignes STERILE / 4 JOURS 
 

Reflux PAS DE REFLUX A TESTER REFLUX A TESTER des deux voies seulement si pas de CATECHOLAMINES sinon tester que la distale. 
 

Perméabilité PERMEABILITE A TESTER des voies seulement si pas de CATECHOLAMINES sinon tester que la distale avec une seringue de 10mL pour limiter les pressions 
 

Protection des rampes PAS DE « BONBON » sur les rampes seulement des POCHETTES PLASTIQUES 
 

Prélèvement PAS DE PRELEVEMENT POSSIBLE PRELEVEMENT SEULEMENT SUR LA DISTALE au plus près du patient. 
 

Transfusion NON OUI  

Changement des SMOFLIPIDES® et 
VITALIPIDES® 

NON STERILE MAIS TRES PROPRE (sur blouse de bébé / gants stériles /compresses imbibées de Bactiseptic® 2%, peut être fait seul. 
 

Pansements A refaire que s’il se décolle ou saigne, avec accord du médecin. Pas de pansement mais STERISTRIP® pour sécuriser le KTVO  A refaire si pansement souillé, ou saignement. 

 ACICLOVIR / 
ZOVIRAX® 

AMPHOTERICINE B/  
AMBISOME® 

BICARBONATE 
DE SODIUM 

CEFEPIME/ 
AXEPIME® 

 
CEFOTAXIME / 
CLAFORAN® 

 

AMOXICILLINE/ 
CLAMOXYL® 

AMIODARONE / 
CORDARONE® 

 
MILRINONE/ 

COROTROPE® 
 

DEXMEDETOMIDINE/ 
DEXDOR® 

DOBUTAMINE/ 
DOBUTREX® 

 

DOXAPRAM/ 
DOPRAM® 

CYMEVAN/ 
GANCICLOVIR® 

PHENOBARBITAL/ 
GARDENAL®  

PA
R

TI
C

U
LA

R
IT

ES
 

D
’I

N
JE

C
TI

O
N

S 

Arrêter nutrition 
parentérale 

lipides. Rinçage 
NaCl 0.9% avant 

et après. 
Dilution dans du 
NaCl 0.9%. 

Se prépare seulement 
avec du G5%. Rinçage 
avant et après avec du 
G5%. Non filtrable sur 

les filtres 

Incompatible 
avec Nutrition 

parentérale, Mg, 
phosphates, Ca, 

Amines, 
Amiodarone, 
Ganciclovir, 
Midazolam  

Incompatible avec 
Vancomycine et 

Gentamicine 

Incompatible avec 
Vancomycine 

Incompatible avec 
Gentamicine 

Dilution avec du 
G5%. 

Incompatible 
avec Héparine et 
Nutrition 

parentérale 

Incompatible avec 
Furosémide, 

Bicarbonate et 
Esmolol 

PAS DE BOLUS 
IV continu seulement 

 

Incompatible 
avec Furosémide, 

Bicarbonate 

Incompatible 
avec 

Furosémide, 
Bicarbonate, 
Cefotaxime 

Incompatible avec 
Nutrition 

parentérale 

Non filtrable sur les 
filtres. 

 GENTAMICINE/ 
GENTALLINE® 

FUROSEMIDE/ 
LASILIX® 

 
MIDAZOLAM/ 
HYPNOVEL® 

 

NORADRENALINE FOSPHENYTOINE 
/PRODILANTIN® 

 
IG HUMAINES/ 

PRIVIGEN® 
 

SULFATE DE 
MG 

PIPERACILLINE/ 
TAZOCILLINE® 

 
ALPROSTADIL/ 

PROSTINE® 
 

 
CLONAZEPAM/ 

RIVOTRIL® 

 
ATRACRIUM/
TRACRIUM® 

 
REMIFENTANIL/ 

ULTIVA® 

 
VANCOMYCINE/ 

VANCOCINE® 
 

PA
R

TI
C

U
LA

R
IT

ES
 

D
’I

N
JE

C
TI

O
N

S 

Incompatible 
avec Pénicilline 

Dilution avec Nacl 
0.9% 

Incompatible avec 
Gentamicine, 

Milrinone, Morphine, 
Dopamine, 

Dobutamine, 
Noradrénaline 

Incompatible 
avec Furosémide, 
Bicarbonate de 

sodium et la 
Nutrition 

parentérale 

Dilution avec G5%. 
Incompatible avec 

Furosémide, 
Bicarbonates. 

Arrêter nutrition 
parentérale et 

lipides. Rinçage 
NaCl 0.9% avant 

et après. 
Incompatible avec 

Nutrition 
parentérale, 

héparine, ringer 
lactate. 

Dilution avec 
G5%. 

 Rinçage G5% 
avant et après 

Incompatible 
avec Phosphates, 

Bicarbonates, 
Nutrition 

parentérale 

Incompatible avec 
Gentamicine, 
Bicarbonates, 
Vancomycine 

Dilution avec G5%. Incompatible 
avec 

Bicarbonates, 
Nutrition 

parentérale. 

Incompatible 
avec Propofol 
et Furosémide 

Perfusion IV 
Continue. 

 

Incompatible avec 
Beta Lactamine et 

Héparine, 
Tazocilline® 

Voie DISTALE 
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AIDE OPÉRATEUR 

HABILLAGE 

Hygiène des Mains 
Habillage 

Installation du Patient 

PREPARATION DES DISPOSITIFS MEDICAUX 

Ouverture et présentation  
Du 

 Matériel 

Disposition / Conditionnement 
Du 

Matériel 

 VERIFICATION REFLUX / PERMEABILITE KTC 

Isolement des lignes 
Arrêt de la Pompe 

Clampage / Déclampage 

Vérification Reflux / Perméabilité KTC 
Désadaptation des lignes au KTC 

ABLATION DU PANSEMENT 

Ablation Protection 

DESINFECTION DU POINT DE PONCTION 

Immobilisation du Patient Désinfection / Fixation temporaire 

REFECTION DU PANSEMENT 

Immobilisation du Patient Vérification Reflux / Perméabilité KTC 
Fixation définitive 

Pansement 

ADAPTATION DE LA LIGNE DE PERFUSION 

INSTALLATION 

Clampage / Déclampage 
Allumage des pompes 

Réadaptation des lignes de perfusion 
Ré administration des thérapeutiques 

REINSTALLATION ET REFECTION DE 
L’ENVIRONNEMENT 

Réfection du matériel et de 
l’environnement 

Réinstallation du bébé 
Traçabilité du soin 
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VALIDATION 

 
CLIN / EXPERT EN SOINS 
 

APPROBATION 
 
SERVICE QUALITE 
 

DESTINATAIRES ET ACCESSIBILITE DU DOCUMENT 
 
Les destinataires sont les professionnels médicaux et paramédicaux ayant en charge des enfants du 
secteur de réanimation néonatale. 
 

ARCHIVAGE 
 
L’archivage papier est assuré par l’EOH. Il centralise les originaux signés conformes, dans un classeur 
spécifique. L’archivage informatique est assuré par le logiciel de gestion documentaire Blue Medi. 
 

CRITERES D’EVALUATION 
 

L’évaluation sera effectuée de manière ponctuelle par le cadre de service ou le cadre en hygiène : 

 
- Les DM sont préparés avant le début du soin 

- L’enfant est correctement préparé 

- La porte de la chambre est fermée 

L’aide revêt une surblouse à UU propre d’un nouveau paquet 

L’aide effectue une FHA 

- L’opérateur effectue une désinfection chirurgicale des mains par friction  

  L’opérateur revêt la casaque stérile et les gants stériles 

- L’aide présente les DM à l’opérateur 

- L’opérateur prépare les DM sur le chariot 

  Le clampage est correct 

  Le reflux du KT est vérifié 

  L’ablation du pansement est effectuée de manière aseptique 

  L’opérateur change de gants stériles après l’ablation du pansement 

  L’opérateur refixe le KT 

- Le pansement est étanche, occlusif, non compressif et non circulaire 

- La pompe est reprogrammée par l’aide 

- L’opérateur branche la ligne de perfusion au KTC 

- L’infirmière réinstalle le bébé et effectue une traçabilité du soin 

- Les tenues respectives sont éliminées dans les sacs à DASRI  

- Le matériel réutilisable est pré-désinfecté 

  L’hygiène des mains est effectuée par l’opérateur et l’aide avant de sortir de la chambre 
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Service 
 
 
 

Type de document 
 

   
Le personnel ci-dessous a pris connaissance de la procédure décrite ci dessus 
Nom Fonction Date signature 
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- - Clamper la voie proximale du KTC avec le 

clamp. 

- Eteindre le pousse seringue et évacuer le 

montage dans les poubelles appropriées. 

 

 

- Déclamper IMPERATIVEMENT la voie verte. 

- - Désadapter la rampe de la voie verte. 

- - Faire la goutte avec la seringue munie de la 

valve bidirectionnelle à pression  positive. 

- -  Adapter la valve bidirectionnelle à pression  

positive sur la voie verte. 

 

- - Purger la voie avec 0.6 ml de NaCl 0.9 %. 

- - Désadapter la seringue. 

 

!    Le déclampage doit impérativement se faire dans la chronologie décrite dans le protocole 

ci-dessus, pour que  la valve bidirectionnelle puisse exercer sa pression positive. Si ces 
étapes ne sont pas respectées, la voie verte (dite proximale) du KTC se bouchera. 
 

○ Tous les changements de valves bidirectionnelles à pression  positive de la voie verte 

après l’arrêt des amines seront faits de façon stérile. 

○ Changer la valve bidirectionnelle à pression  positive tous les 4 jours en même temps 

que le changement de tubulure de la voie orange, et ce jusqu’à ablation du KTC ou 

jusqu’à la reprise des amines. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Raccord traitement 

Voie distale 

Voie proximale 

Raccord d’insuline 

Raccord opaque 

KTC 

Rampe de 2 robinets 

Filtre 

Rampe de 4 robinets 

Tubulure MVP 

Valve bidirectionnelle à 
pression positive 



 

 

 
SANS CATECHOLAMINE 

 

 
AVEC CATECHOLAMINES 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 

 

 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

BASE : 
NN1/NN2/NPP
PSOE… 

SMOFLIPIDES/
VITALIPIDES 

DISCONTINU DISTALE 

BASE : NN1/NN2/PSOE ou 
G5% ou NaCl 0.9% pour un 

débit MIN 0.5 ml/h 

 

 

 

CATECHOLAMINES 

 

 

 

Relais 
CATECHOLAMINES 

 

 

 

VANCOMYCINE/INSULINE 
ou autres continus 

compatibles 

 

 

 

Relais autres continus 
et ou BASE 

 

 

 

PROXIMALE 

BASE : 
NN1/NN2/NPP
/PSOE… 

DISCONTINU 

PROXIMALE 

DISTALE 

SMOFLIPIDES/
VITALIPIDES 

INSULINE ou autres continus 
compatibles AVEC les SMOFLIPIDES 

 

 

 

SEDATION ou autres 
continus compatibles 

SEDATION ou autres 
traitements compatibles 

0.22ml 

0.22ml 

0.22ml 

0.22ml 

PAS DE BOLUS SUR 
CETTE VOIE 

ET 
RELAIS OBLIGATOIRE 

POUR CHAQUE 
TRAITEMENT. 

 

MINIMUM 0.5ML/h 
sur cette voie 
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of CL included tCL (Broviac, internal jugular, PICC) 
or ntCL (PICC, PCVC). To provide baseline data, 
retrospective data for a 5-month period were col-
lected on all CL patients. There were 36 patients for 
a total of 59 CLs. After the implementation of the 
new CL maintenance bundle, another 5 months of 
data were collected on 39 patients for a total of 51 
CLs. Two patients, each with a CL, were excluded 
from data collection because part of their CL days 
were preimplementation and part were 
postimplementation. 

  Table 2  describes the type of data that were col-
lected so that all factors could be evaluated for main-
tenance bundle effectiveness.   

 Findings 
 Of the total CL, 6.4% (n  =  7) were Broviac, 0.9% 
(n  =  1) were internal jugular, 34.5% (n  =  38) were 
tunneled PICCs, 36.4% (n  =  40) were nontunneled 
PICCs, and 21.8% (n  =  24) were PCVCs. The loca-
tion of CL placement was 5.5% (n  =  6) central chest/
neck, 26.4% (n  =  29) right upper extremity, 13.6% 
(n  =  15) left upper extremity, 35.5% (n  =  39) right 
lower extremity, 18.2% (n  =  20) left lower extrem-
ity, and 0.9% (n  =  1) scalp. Most were double lumen 
lines 86.4% (n  =  95) and only 13.6% (n  =  15) were 
single lumen lines. For CL placement, 7.3% (n  =  8) 
were placed by a surgeon, 32.7% (n  =  36) by inter-
ventional radiology, 41.8% (n  =  46) by the hospital 
vascular access team, 1.8% (n  =  2) by trained NICU 
staff, and 16.4% (n  =  18) by an outside facility. Cen-
tral line placement was required for several reasons 
and included: 6.4% (n  =  7) placed for prolonged 
nothing by mouth (NPO) status, 5.5% (n  =  6) for 

delivery of medications, 17.3% (n  =  19) for delivery 
of high osmolarity fluids, 59.1% (n  =  65) were car-
diac patients, 6.4% (n  =  7) for difficult/failed IV 
access, and 5.5% (n  =  6) for frequent assessment of 
laboratory values (see  Table 3 ).  

 During this study, the intervention group was for all 
ntCLs. Meaning, the new CL maintenance bundle was 
only for the ntCL and all tCLs were maintained using 
previous methods (using the BioPatch and scheduled 
dressing changes). Upon examination of data from all 
CLs, tunneled and nontunneled, there was no statisti-
cal significance in the total number of nonscheduled 
dressing changes between the pre- and postimplemen-
tation of the CL bundle, with the preintervention mean 
2.29 (standard deviation   =   2.32) and postintervention 
mean 1.96 (standard deviation   =   2.34). 

 When evaluating the frequency of CL dislodge-
ments, in the preintervention group there were a 
total of 19 occurrences (14 from nontunneled cath-
eters) and in the postintervention group there was 
only 1 (from a nontunneled catheter). A Levene’s 
Test for Equality of Variances showed a significance 
of .00 and a  t  test showed  t  =  3.07 and  α   =  .003, a 
95% decrease in dislodgements. 

 Infants weighing between 3000 and 3999 g had 
the most dislodgements ( α   =  .45). In the postbundle 
implementation group, a descriptive analysis was 
completed to see whether there was any difference in 
weight groups when the dressing was changed to an 
only  as needed  basis. Although this was not an initial 
question in the project, incidental findings showed 
that the majority of dressing changes (27%) occurred 
in infants who weighed between 2000 and 2999 g. 
An analysis of variance analysis did not show a 

 TABLE 1.      Decision Table for the Central Line Maintenance Bundle  

VAD Skin Antiseptic Dressing Type 
Frequency of Dressing 

Change 

Nontunneled PICC, 
PCVC, internal 
jugular, femoral, 
subclavian 

For all CL after removal of 
dressing to clean skin 

  10% povidone iodine:  Use for 
infants  < 1500 g or 28-wk 
gestation. Use until 2 wk of 
life. 1  ,  10  ,  11  Also use for any 
patient not tolerant of chlo-
rhexidine. After application 
of povidone iodine, allow to 
dry and use saline wipes to 
remove from skin 1  ,  10   

 Chlorhexidine:  Use for all 
other patients 7  ,  10  ,  11  

Transparent, bordered 
dressing with steri-
strips. 2  ,  6  ,  9   

 OR   
Gauze dressings for 

patients who do not 
tolerate a transparent 
dressing, or who have 
skin breakdown or 
oozing 1  ,  7  ,  9  

 Only  if dressing becomes 
compromised 8  ,  14  

  OR   
Gauze dressings, change 

every 48 h or when wet, 
loose/nonocclusive, 
or if the patient devel-
ops problems at the 
site that require further 
inspection 8  ,  9  ,  14  

Tunneled or cuffed 
CL (ie, Hickman, 
Broviac, implanted 
port-accessed) 

  Every 7 d, if dressing 
becomes compromised, 
or if the patient devel-
ops problems at the 
site that require further 
inspection 2  ,  8  ,  14  

   Abbreviations: CL, central line; PCVC, percutaneous central venous catheter; PICC, peripherally inserted central catheter; VAD, vascular 
access device.   
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 CONCLUSION 

 Evidence shows that the use of a BioPatch can help in 
reducing infection; however, for the NICU infant 
there is a significant risk of CL compromise during 
the dressing changes and their immature skin predis-
poses them to higher incidences of skin breakdown 
from frequent removal of the dressing. 1  According to 
the CDC and Healthcare Safety Network, current 
recommendations are to discontinue using the Bio-
Patch and change CL dressings as needed. 1  ,  16  Units 
that have adopted this practice have seen fewer inci-
dences of CLABSI and a decrease in dislodgement 
rates. 1  ,  18         

 References 
     1.        Marschall   J  ,     Mermel   LA  ,     Fakih   M   , et al.    Strategies to prevent central 

line–associated bloodstream infections in acute care hospitals: 2014 
Update .  Infect Control Hosp Epidemiol .  2014 ; 35 ( 7 ): 753 - 771 . 
doi:10.1086/676533.  

     2.        Ullman   AJ  ,     Kleidon   T  ,     Gibson   V   , et al.    Central venous access device 
securement and dressing effectiveness (CASCADE) in paediatrics: 
protocol for pilot randomized controlled trials .  BMJ Open . 
 2016 ; 6 ( 1 ): e011197 . doi:10.1136/bmjopen-2016-011197.  

     3.        Greenberg   RG  ,     Cochran   MA  ,     Smith   PB   , et al.    Effect of catheter dwell 
time on risk of central line-associated bloodstream infection in infants . 
 Pediatrics .  2015 ; 136 ( 6 ): 1080 - 1086 . doi:10.1542/peds.2015-0573.  

     4.        Lai   NM  ,     Taylor   JE  ,     Tan   K   , et al.    Antimicrobial dressings for the pre-
vention of catheter-related infections in newborn infants with central 
venous catheters .  Cochrane Database Syst Rev .  2016 ; 3 : DC011082 . 
doi:10.1002/14651858.CD011082.pub2.  

     5.      Centers for Disease Control and Prevention .  Healthy People 2020 . 
 Rockville, MD :  Office of Disease Prevention and Health Promotion ; 
 2017 .  

     6.        Ullman   AJ  ,     Cooke   ML  ,     Mitchell   M   , et al.    Dressings and securement 
devices for central venous catheters .  Cochrane Database Syst Rev . 
 2015 ; 9 : CD010367 . doi:10.1002/14651858.CD010367.pub2.  

     7.      Centers for Disease Control and Prevention.  Central line-Associated 
Bloodstream Infections (CLABSI): Checklist for Prevention of Central 
Line Associated Blood Stream Infections .  Atlanta, GA :  Centers for 
Disease Control and Prevention ;  2011 .  

     8.        Gavin   NC  ,     Webster   J  ,     Chan   RJ  ,     Rickard   CM   .  Frequency of dressing changes 
for central venous access devices on catheter-related infections .  Cochrane 
Database Syst Rev .  2016 ; 2 : CD009213 . doi:10.1002/14651858.
CD009213.pub2.  

     9.        Marsh   N  ,     Webster   J  ,     Mihala   G  ,     Rickard   CM   .  Devices and dressings to 
secure peripheral venous catheters to prevent complications .  Cochrane 
Database Syst Rev .  2015 ; 6 : CD011070 . doi:10.1002/14651858.
CD011070.pub2.  

     10.        Kime   T  ,     Mohsini   K  ,     Nwankwo   MU  ,     Turner   B   .  Central line “attention” 
is their best prevention .  Adv Neonatal Care .  2011 ; 11 ( 4 ): 242 - 248 . 
doi:10.1097/ANC.0b013e3182256680.  

     11.        Sharpe   EL   .  Tiny patients, tiny dressings: a guide to the neonatal PICC 
dressing change .  Adv Neonatal Care .  2008 ; 8 ( 3 ): 150 - 162.   

     12.        Milstone   AM  ,     Reich   NG  ,     Advani   S   , et al.    Catheter dwell time and 
CLABSIs in neonates with PICCs: a multicenter cohort study . 
 Pediatrics .  2013 ; 132 ( 6 ): e1609 - e1615 . doi:10/1542/peds.2013-1645.  

     13.        McMullin   R  ,     Gordon   A   .  Impact of a central line infection prevention 
bundle in newborn infants .  Infect Control Hosp Epidemiol . 
 2016 ; 37 ( 9 ): 1029 - 1036 . doi:10.1017/ice.2016.127.  

     14.      The Joint Commission .  Preventing Central Line-Associated Bloodstream 
Infections: Useful Tools .  Oakbrook Terrace, IL :  The Joint Commission ; 2013 .  

     15.        Neill   S  ,     Haithcock   S  ,     Smith   PB   , et al.    Sustained reduction in blood-
stream infections in infants at a large tertiary care neonatal intensive 
care unit .  Adv Neonatal Care .  2016 ; 16 ( 1 ): 52 - 59 . doi:10.1097/
anc.0000000000000164.  

     16.        Dahan   M  ,     O’Donnell   S  ,     Hebert   J   , et al.    CLABSI risk factors in the 
NICU: potential for prevention: a PICNIC study .  Infect Control Hosp 
Epidemiol .  2016 ; 37 ( 12 ): 1446 - 1452 . doi:10.1017/ice.2016.203.  

     17.        Takashima   M  ,     Ray-Barruel   G  ,     Ullman   A  ,     Keogh   S  ,     Rickard   CM   . 
 Randomized controlled trials in central vascular access     devices: a 
scoping review .  PLoS One .  2017 ; 12 ( 3 ): e0174164 .  

     18.        Melnyk   BM  ,     Fineout-Overholt   E   .  Evidence-Based Practice in Nursing 
and Healthcare: A Guide to Best Practice.   3rd ed .  Philadelphia, PA : 
 Lippincott Williams & Wilkins ;  2014 .        

  Summary of Recommendations for Practice and Research  
What we know:    •  The risk of CL compromise and infection far outweighs the potential benefi t 

from frequent dressing changes.  
  •  At a tertiary care center the needs are unique and different from the needs of 

other NICUs.  
  •  Once a CL is placed, it is better to leave the line alone unless absolutely neces-

sary to reduce complications.  
  •  Complex physiology where abdominal fl ora or oxygen uptake may be compro-

mised should highten awareness about care management when there is a CL in 
place.    

What needs to be studied:    • Can this process work equally as well for tunneled catheters?  
  • Can this process be expanded into other units?    

What we can do today:    •  Continue the new maintenance bundle for all nontunneled catheters and con-
tinue to monitor dislodgement and infection rates.  

  •  Expand the protocol to tunneled PICC lines and monitor rates closely.  
  •  Continue to stress the importance of a 2-person sterile dressing change 

technique.  
  •  Every day during morning rounds, address the need for the central line.    
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https://www.cdc.gov/infection-
control/hcp/nicu-
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