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Introduction 

Published national guidelines are available to guide each NICU with central 
line insertion and maintenance practices.   NICUs should use both published 
guidelines and findings from QI reports to establish evidence-based practice 
protocols that are associated with CLABSI reduction, and are applicable and 
practical within their specific NICU.  

Each NICU should evaluate their current CLABSI and HAI rate over time, to 
determine if performance is improving, declining, or stagnant and compare 
to other like-NICUs as a method of benchmarking. Current unit-specific care 
practices and protocols should be evaluated against published guidelines to 
determine what next steps are needed to further reduce hospital-acquired 
bacteremia.  

Detailed examination of the steps of care, such as central line tubing change, 
scrub the hub techniques, and environmental cleaning approaches are 
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encouraged as these efforts may further enhance the unit’s 
current HAI prevention efforts.  With HAI reduction work in 
the NICU, details matter. 

POTENTIALLY BETTER PRACTICE

Review and Utilize Published National 
Guidelines for Central Line Insertion, 
Care, and Maintenance Practices

Background, Rationale, and Goals

• Hospital acquired bacteremia leads to prolonged 
hospitalization and worse neurodevelopmental 
outcomes1  

• CLABSIs remain the most frequent hospital acquired 
infection in the NICU, leading to substantial morbidity 
and mortality 

• CLABSI prevention efforts over the past decade have 
shown significant reduction of CLABSI events, however 
these improvements have plateaued despite published 
care bundles

• Published national guidelines delineate recommended 
bundle elements for insertion and maintenance of 
central lines for all patients2, however NICU patients 
have specific and unique challenges that may not be 
addressed completely in published bundles.  Additional 
safeguards and practices may need to be implemented 
to achieve zero HAI in the vulnerable NICU patient  

• A bundled approach to central line care practices in the 
NICU is associated with reduced CLABSI rates; however, 
there are a variety of practices included within each of 
these published NICU bundles, making comparisons of 
each intervention and its effect on CLABSI prevention 
difficult3,4  

• Although published studies do not identify one central 
line care bundled element as more effective than 
another, methods to reduce central line entry along 
with “closed” methods of line entry (via needleless 
connectors) have been a central component of the 
majority of published NICU quality improvement CLABSI 
prevention projects5 and are a recommended practice 
in published national guidelines for CLABSI prevention 
(refer to CDC guidelines below)

Recommended Guidelines and Algorithms

• CDC Recommendations for the Prevention and Control 
of Infections in Neonatal Intensive Care Unit Patients:  
Central Line-associated Blood Stream Infections 

(February 2022) 
• SHEA neonatal intensive care unit (NICU) white paper 

series:  Practical approaches for the prevention of central 
line-associated blood stream infections (March 2022)  

• Infusion Nurses Society 
• Solutions for Patient Safety (SPS) Prevention Bundles
• 2022 NANN Guidelines on Peripherally Inserted Central 

Catheters (4th edition)  

Guidance on Quality and Process 
Improvement

• Review unit performance using national measurement 
standards including standard infection ratio (SIR) which 
is a risk-adjusted metric generated by the CDC using 
NICU-specific surveillance data reported to the National 
Healthcare Safety Network (NHSN)

• Utilizing a multidisciplinary group of healthcare providers 
involved with insertion, maintenance, and care of central 
lines, review published national guidelines and perform a 
gap analysis to identify areas of central line practice that 
can be changed, streamlined, or improved

• Review and analyze available compliance audit 
data related to all facets of central line care such as 
insertion steps, accessing a central line for medication 
administration, dressing changes,and IV tubing changes.  
If not currently auditing, consider adding audits to 
identify lapses in practice. Audits of care practices 
also assist with the sustainability of CLABSI prevention 
efforts

• Standardize approach to care practices of all types of 
central lines in the NICU (umbilical, peripherally inserted, 
surgically placed) including securement, IV tubing 
configuration, medication administration, and blood 
sampling, to reduce variation

• CLABSI prevention is a continuous goal with care 
practices integrated and hardwired into all healthcare 
providers daily work, included in the onboarding of all 
new healthcare providers, and as part of yearly education 
efforts

• Although routine chlorhexidine (CHG) bathing is currently 
not recommended for all NICU patients with a central 
line, as safety concerns for systemic absorption have not 
been carefully evaluated, for select NICUs with CLABSI 
rates persistently above national thresholds, selected 
CHG bathing may be considered.6,32   Detailed protocols 
should be developed, including a monitoring plan to track 
any local dermatitis or intolerance to CHG  

https://www.cdc.gov/infectioncontrol/guidelines/nicu-clabsi/index.html
https://www.cdc.gov/infectioncontrol/guidelines/nicu-clabsi/index.html
https://www.cdc.gov/infectioncontrol/guidelines/nicu-clabsi/index.html
https://pubmed.ncbi.nlm.nih.gov/35241185/
https://pubmed.ncbi.nlm.nih.gov/35241185/
https://pubmed.ncbi.nlm.nih.gov/35241185/
https://www.ins1.org/
https://www.solutionsforpatientsafety.org/wp-content/uploads/SPS-Prevention-Bundles.pdf
http://nann.org/education/educational-products/clinical-practice-products
http://nann.org/education/educational-products/clinical-practice-products
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Outcome, Balancing and Process 
Measures

• CLABSI rates
• Audit results
• Incidence of skin reactions to CHG, tracked by 

gestational age

POTENTIALLY BETTER PRACTICE

Reaching Zero Hospital Acquired 
Bacteremia: Additional Interventions

Background, Rationale, and Goals

Promote the health of the gastrointestinal tract (GI) 
to reduce bacteremia acquired through bacterial 
translocation.8 This includes:  

• Adopting an exclusive human milk diet for all newborns 
in the NICU to reduce HAI.9  Feeding preparation 
methods should follow established published national 
guidelines to reduce bacterial contamination during 
collection, storage and preparation.33

• The routine use of probiotics as a method to reduce late 
onset sepsis is currently not recommended 34 

• Although limited, published research identifies indwelling 
feeding tubes as a potential source of HAI through the 
development of a microbial biofilm along the feeding 
tube walls and end hole, creating potential gut microbiota 
disruption and colonization with drug resistant 
organisms.10-13  Currently, there is a paucity of data in 
which to guide care of indwelling feeding tubes, including 
length of time in place and or flushing protocols that may 
reduce risk of HAI.  

• Avoid use of an H2 blocker as they increase pH in the GI 
tract and may increase risk of bacterial translocation, 
late onset sepsis, and necrotizing enterocolitis (NEC).14-17

Implement families as partners for HAI prevention:

• Utilize families as active participants in HAI prevention 
practices, such as assisting with reminders for hand 
hygiene and counting the seconds of “scrub-the-hub” 
prior to line entry.  Family participation has been included 
in CLABSI reduction bundles.3,18,19  

• Partnering with families requires a culture shift within 
the NICU and must be carefully navigated to avoid undue 
stress for both families and healthcare providers 20  

• More research is needed on the impact of family 
empowerment and CLABSI reduction, especially as it 
relates to families with a preferred language other than 
English

Focus on reducing the bioburden in the NICU environment 
to reduce HAI:

• Consider implementation of robust environmental 
cleaning protocols to reduce bioburden; common 
NICU high-touch surfaces may serve as reservoirs for 
pathogenic bacteria and cleaning significantly reduces 
the total microbial load.21,22  Computer keyboards 
and common surfaces (e.g. work stations, carts) are 
examples of high-touch areas.  

• Identify NICU “orphan” equipment (equipment that is 
used in the NICU but not sent to a centralized area 
for cleaning, such as opthalmascopes, point-of-care 
ultrasound, additional light sources, transilluminators) 
and implement standardized cleaning processes.  
Collaborate with all departments that may be involved 
with using and cleaning NICU-dedicated equipment to 
clearly delineate roles (i.e. who cleans which equipment). 

• Consider use of fluorescent gel markers (markers are 
only visible with ultraviolet light) as a tool to assess 
efficacy of cleaning protocols, such as discharge room 
cleaning and initial on-shift high-touch wipe down.23,24  
Provide immediate feedback to staff and share cleaning 
audit results regularly.  

NICU culture and processes:

• Identify infants at highest risk for HAI including infants 
exposed to broad-spectrum antibiotics, Total Parenteral 
Nutrition (TPN), those with a prolonged need for central 
line and invasive ventilator support, and prolonged NPO. 
Consider performing daily audits (e.g. central line care 
audits and environmental cleaning) on this select group 
of infants to prospectively identify practice breaks.

• Perform a root cause analysis for any positive blood 
culture, regardless of source (e.g. CLABSI, gut bacterial 
translocation, urinary tract infection) to identify potential 
lapses in practice and presence of modifiable and 
unmodifiable risk factors.  Track the data for trends 
and patterns to inform future clinical practice changes, 
identify barriers to meeting expected clinical standards, 
and needed staff education.  

• The quality of the NICU work environment (such as 
adequacy of nurse staffing, presence of support 
personnel, unit organization) has been linked to multiple 
improvements in NICU outcomes including reduced 
HAI, improved breastfeeding rates, and reduced 
intraventricular hemorrhage (IVH).25-29 Missed nursing 
care (care that is omitted or significantly delayed due 
to high nurse workload) is associated with high nursing 
workload.30,31 Evidenced-based standards for NICU 
staffing are lacking and more research is needed in this 
area.  Although published studies vary in methodologies 
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used, outcomes measured, and study sites (international vs. USA), common themes are emerging that may guide NICU 
leadership on methods to improve the NICU work environment.  These include conducting an assessment of quality of the 
NICU work environment (contextual factors), benchmarking with peer institutions using national measures (such as the 
SCORE Survey and the Magnet Recognition Program),  and using data to advocate for needed resources. 

Recommended Guidelines and Algorithms
 
• High-touch cleaning protocol (see Tools section)
• Family “script” for active participation in HAI prevention

Outcome, Balancing and Process Measures

• Hospital acquired bacteremia, CLABSI incidence
• Rates of human milk at discharge from the NICU
• Results of all clinical practice audits (such as central line tubing change, equipment cleaning)

Resources and Tools
Tools

The following tools are included in this section:

1. Central Line Care Practice Audit Tool

2. Standardized Central Line Tubing Visual Aid 

3. Securement/Dressing Visual Aid 

4. Catheter Entry Observations Tool

5. Blood Culture Review Form

6. CLABSI Notification and Huddle Tool

7. Family CLABSI Education Tool

8. Environmental Cleanliness Flyer for Families 

9. Environmental Cleanliness Flyer for Staff 

10. Bedside Cleaning Routine Tool
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CENTRAL LINE CARE PRACTICE AUDIT AND MONITORING TOOL
SOURCE: University of California, Irvine (UCI) Health
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STANDARDIZED CENTRAL LINE TUBING VISUAL AID - PAGE 1
SOURCE: University of California, Irvine (UCI) Health
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STANDARDIZED CENTRAL LINE TUBING VISUAL AID - PAGE 2
SOURCE: University of California, Irvine (UCI) Health



Preventing Hospital-Acquired Infection in the NICU 
A CPQCC Quality Improvement Toolkit 45

STANDARDIZED CENTRAL LINE TUBING VISUAL AID - PAGE 3
SOURCE: University of California, Irvine (UCI) Health
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STANDARDIZED CENTRAL LINE TUBING VISUAL AID - PAGE 4
SOURCE: University of California, Irvine (UCI) Health
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SECUREMENT/DRESSING VISUAL AID
SOURCE: UCSF Benioff Children's Hospital San Francisco
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CATHETER ENTRY OBSERVATION TOOL
SOURCE: Doctor's Medical Center Modesto
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BLOOD CULTURE REVIEW FORM
SOURCE: University of California, Irvine (UCI) Health
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CLABSI NOTIFICATION AND HUDDLE TOOL - PAGE 1
SOURCE: UCSF Benioff Children's Hospital San Francisco



Preventing Hospital-Acquired Infection in the NICU 
A CPQCC Quality Improvement Toolkit 51

CLABSI NOTIFICATION AND HUDDLE TOOL - PAGE 2
SOURCE: UCSF Benioff Children's Hospital San Francisco
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CLABSI NOTIFICATION AND HUDDLE TOOL - PAGE 3
SOURCE: UCSF Benioff Children's Hospital San Francisco
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FAMILY CLABSI EDUCATION TOOL
SOURCE: UCSF Benioff Children's Hospital San Francisco
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ENVIRONMENTAL CLEANLINESS FLYER FOR FAMILIES
SOURCE: UCSF Benioff Children's Hospital San Francisco
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ENVIRONMENTAL CLEANLINESS FLYER FOR STAFF
SOURCE: UCSF Benioff Children's Hospital San Francisco
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BEDSIDE CLEANING ROUTINE TOOL
SOURCE: Doctor's Medical Center Modesto
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