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Meeting Logistics

• Participants are automatically muted upon entry
• Use the chat function to post comments/questions during the presentations
• Feel free to unmute and ask questions during the Q&A Panel Discussion
• The slides and recording will be posted to the CPQCC website following 

today’s session 
• Please send a private chat message to Janine Bohnert if  you need technical 

assistance
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Reducing Nosocomial Infection in the NICU 
CPQCC Toolkit 2003 and 2006

CPQCC membership
the first state perinatal (data driven) QI collaborative

• 2020-2021 - 140 member hospitals ~50,000 NICU admissions annually 

• More detailed data collection on ~17,000 infants 
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Institutional Review

The collaborative project was con-
ceived, designed, and implemented
with the sole purpose of quality im-
provement, and, for this reason, no re-
view by an institutional review board
was sought.23 All data collected were
part of routine clinical care. All submit-
ted and analyzed data contained no pa-
tient identifiers. Although each partic-
ipant NICU was asked to identify its
own improvement needs, they re-
ceived no additional guidance from the
project leadership. Data analysis for
the study was approved by the Univer-
sity of California, San Francisco, Com-
mittee on Human Research.

RESULTS

Characteristics of the study cohort
are shown in Tables 1 and 2 by quality-
improvement participant status. More
infants in the treatment cohort were
born in regional centers. Quality-
improvement participant hospitals had
more infants born to Asian mothers,
whereas non–quality-improvement par-
ticipant hospitals hadmore infants born
to white mothers and those with His-
panic ethnicity. The treatment group had
a higher proportion of infants with con-

genital anomalies and of multiple
gestations.

In the years 2002–2006, 16.7% of in-
fants born in the study cohort were di-
agnosed with a nosocomial infection,
of which 37%were classified as having
a late bacterial pathogen only, 46%
with CoNS infections only, and 17%
having both late bacterial pathogen
and CoNS during the same hospitaliza-
tion. For the whole study cohort, the
nosocomial infection rate decreased
from 16.9% in 2002 to 14.5% in 2006
(P ! .02). The quality-improvement
participants’ nosocomial infection
rate decreased from 15.6% in 2002 to
13.5% in 2006 (P ! .09). The non–
quality-improvement participants nos-
ocomial infection rate decreased
from 19.4% in 2002 to 16.4% in 2006
(P! .10).

After risk adjustment, quality-
improvement participation was signif-
icantly associated with the reduction
in nosocomial infection for the evalua-
tion period 2005–2006 (odds ratio
[OR]: 0.81 [95% confidence interval
[CI]: 0.68–0.96]) (Table 3). Separate
multivariable models were created
for the outcomes of CoNS infection
and for late bacterial pathogen infec-
tion. Quality-improvement participa-
tion was significantly associated with
a decrease in CoNS infection for the
evaluation period (OR: 0.78 [95% CI:
0.64–0.96]). There was no significant
difference in late bacterial pathogen
infection for quality-improvement par-
ticipation in the evaluation period (OR:
0.95 [95% CI: 0.76–1.18]).

DISCUSSION

Our evaluation showed that participa-
tion of NICU personnel in a brief, struc-
tured quality-improvement interven-
tion was associated with decreased
nosocomial infection overall and in 1 of
2 subcategories of nosocomial infec-
tion. Measurement was confounded by
the indirect methods for discerning
these outcomes and the potential for
database definitions to bias the infor-
mation available.

Our study could not directly address
the central-line–associated blood-
stream infection rate, the measure of
most proximate interest to our inter-
vention, using the available nosoco-
mial infection event data as recorded

Year Period Study Data Flow 

2002 Baseline 
All 54 NICUs

(N = 2302 “nonparticipant” infants) 

2003–2004 Dissemination/
Implementation

Toolkit Availability Announced To All 54 NICUs

27 NICUs voluntarily 
participate in Toolkit 

Workshop(s)

27 NICUs chose not to 
participate in Toolkit 

Workshop(s)

N = 3080 “participant” 
infants

N = 1916
 “nonparticipant” infants 

2005–2006 Evaluation N = 3164 “participant” 
infants

N = 1783
 “nonparticipant” infants 

FIGURE 1
Project time line periods: 54 continuous CPQCCmember NICUs 2002–2006. “Nonparticipants” indicates
infants cared solely at a NICU who never had a staff member participate in a Toolkit introductory
session; “Participants” indicates infants cared solely at a NICU that had at least 1 staff member
participate in a Nosocomial Infection Prevention Toolkit introductory session.

TABLE 1 Hospital Characteristics of the Study Cohort

Level Qaulity-Improvement
Participant

Nonparticipant

Hospitals Patients
(%)

Hospitals Patients
(%)

Regional 10 3379 (43.7) 5 1281 (28.4)
Community 12 3712 (48.0) 15 2542 (56.3)
Intermediate 1 86 (1.1) 3 246 (5.5)
Non–CCS 4 556 (7.2) 4 443 (9.8)
Very low birth weight admissions
per year, mean" SD

55 (34) 30 (20)a

Mean length of stay, mean" SD, d 57 (34) 54 (33)b

a P! .0018.
b P! .0001.

422 WIRTSCHAFTER et al
 at UCSF Kalmanovitz Library & CKM on March 6, 2012pediatrics.aappublications.orgDownloaded from 

QI participation 
associated with 
reduction in 
nosocomial 
infection – OR 
0.81
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• Objective: …reduce CLABSIs among 13 regional NICUs by 25%
• 2006 - 2007
1) Leadership commitment
2) Potentially best practices
3) Collaborative processes
4) Audit and feedback tools
5) Quality improvement techniques

ORIGINAL ARTICLE

A statewide quality improvement collaborative to reduce neonatal
central line-associated blood stream infections
DD Wirtschafter1, J Pettit2, P Kurtin3, M Dalsey4, K Chance4, HW Morrow4, M Seid5,12, TL Byczkowski6,12,
TP Huber7, JM Milstein8, SM Bowles9, S Fichera10 and S Kloman11,13

1David D Wirtschafter, MD, Inc., Valley Village, CA, USA; 2Doctors Medical Center, Modesto, CA, USA; 3Rady Children’s Hospital San
Diego, San Diego, CA, USA; 4Children’s Medical Services Branch, California Department of Health Care Services, Sacramento, CA, USA;
5Divisions of Pulmonary Medicine and Health Policy and Clinical Effectiveness, Cincinnati Children’s Hospital Medical Center,
Cincinnati, OH, USA; 6Division of Emergency Medicine, Cincinnati Children’s Hospital Medical Center, Cincinnati, OH, USA; 7Thomas
Patrick Advisors, San Francisco, CA, USA; 8University of California Davis Children’s Hospital, University of California Davis Health
System, Sacramento, CA, USA; 9Miller Children’s Hospital at Long Beach, Long Beach, CA, USA; 10Children’s Hospital Los Angeles,
Los Angeles, CA, USA and 11University of California, San Francisco, UCSF Medical Center, San Francisco, CA, USA

Objective: The objective of this study was to reduce central line-associated

blood stream infections (CLABSIs) among 13 collaborating regional

neonatal intensive care units by 25%. We tested the hypothesis that change

could be attributed to the quality improvement collaborative by testing for

‘special cause’ variation.

Study Design: Our prevention project included five features: (1)

leadership commitment, (2) potentially best practices, (3) collaborative

processes, (4) audit and feedback tools and (5) quality improvement

techniques. Baseline (1 January 2006 to 30 August 2006) data were

compared with the intervention (1 September 2006 to 30 June 2007) and

post-intervention (1 July 2007 to 30 December 2007) periods and analyzed

using statistical process control (SPC) methods.

Result: We detected special cause variation, suggesting that the

collaborative was associated with reduced infection rates, from 4.32 to

3.22 per 1000 line days (a 25% decrease) when comparing the baseline

with the follow-up period.

Conclusion: The collaborative’s process was associated with fewer

infections. SPC suggested that systematic changes occurred. The

remaining challenges include sustaining or even further reducing the

infection rate.

Journal of Perinatology (2010) 30, 170–181; doi:10.1038/jp.2009.172;

published online 26 November 2009

Keywords: NICU; central line-associated blood stream infections;
quality improvement; collaborative networks; statistical process control

Introduction

Health-care-associated infections, and in particular, central
line-associated blood stream infections (CLABSIs) are an important
cause of increased morbidity and mortality in hospitalized patients.
These infections are increasingly recognized as preventable
life-threatening adverse events,1,2 even among neonates who may
be more biologically at risk for these infections than older infants
or adults.3,4 Although primary prevention consists of avoiding
line insertion, this is often not feasible in premature and critically
ill neonates.5 However, secondary prevention strategies,
emphasizing improved techniques and clinician education
for inserting and maintaining vascular lines, are very
feasible in neonates. Because prevention strategies have been
shown to be successful, payers, both governmental and private,
have proposed withholding payment for the occurrence of CLABSIs,
as part of a program to decrease the incidence of preventable ‘never
events’.6

Multi-site quality improvement (QI) collaboratives are one
effective way of gaining provider attention and organizational focus
on implementing clinically proven ‘best practices’.7–12 In these
collaboratives, clinicians from several sites are introduced
collectively to a set of best practices, as well as the methods for
implementing change (QI methods). Site variation is a great
advantage in QI collaboratives because it enables sites to learn
from one another’s data and implementation experiences as well
as from their own. The aim of QI collaboratives is to improve
outcomes at the collaborative level, recognizing that sites will
vary at baseline in their processes and outcomes and, later, their
ability to affect change over time will reflect how local context
affects their implementation processes.
Recognizing the need to improve perinatal health outcomes,

California has developed structures to support such collaboratives.
Beginning in 1997, the California Department of Health Care

Received 25 February 2009; revised 13 August 2009; accepted 23 August 2009; published online
26 November 2009

Correspondence: Dr DD Wirtschafter, 5523 Voletta Place, Valley Village, CA 91607, USA.
E-mail: david.wirtschafter@juno.com
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Perinatal Quality Care Collaborative.
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Develop audit and feedback process
Each center audited and reported its implementation activities
using the nosology implicit to the fishbones described above.

In addition, minutes from the mid-course and final project
meetings and phone calls were used to identify the practices that
attendees planned to implement in their NICUs as a result of the

Assure
Adequate

Hand
Hygiene by
Healthcare
 Workers

For decontaminating hands:

• If visibly soiled with
proteinaceous or other material 

• Before donning sterile gloves

• Prior to patient contact

• After contact with patient’s skin

• If moving from a contaminated
body site to a clean body site
during patient care  

• Before inserting indwelling
urinary catheters, peripheral
vascular catheters or other
invasive devices   

• After contact with inanimate
objects in the immediate
vicinity of patient  

• After contact with body fluids
• After removing gloves

For washing hands with soap
before eating and after 

using restroom  

Procedures/Policies/Methods

Adequate number, location
and functionality of sinks 

Materials

Type of sink and
alcohol gel dispensers 

Adequate training, monitoring and feedback for both NICU
and non-NICU personnel entering NICU or caring 

for patients in areas outside the NICU  

For prohibiting the wearing of
artificial nails and having

chipped nail polish  

Adequate monitoring and feedback

Adequate staffing levels to enable 
all recommended processes to be

accomplished in the available time  

Environment

Administrative leadership and encouragement

Empower staff members to “Stop the Line” if 
they believe procedures are being compromised 

Implement the National Fire Protection Agency
rules for storing and locating alcohol-based rub

dispensers in egress corridors and patient rooms

Miscellaneous

Monitor the volume of alcohol-based hand rub
used per 1000 days (may be difficult to do) 

People

For using occasional water
rinses to remove residue

after serial use  of alcohol-
based agents  

Skills lab for demonstrating
efficiency of individual hand
hygiene technique (use of
florescent agent/UV light)

Adequate number/location
and functionality of

alcohol-based hand rub
dispensers   

Equipment

Adequate number/
location/functionality
of towel dispensers 

Antimicrobial soap/agent (select
based on low irritancy potential 

Alcohol-based
hand rub agent 

Compatible emollient lotions

Initial soap with or without
antimicrobial agent 

Sterile gloves Non-sterile gloves

Disposable paper towels

Antimicrobial soaps for
washing visibly soiled hands 

Administrative support and financial resources
Implement a continuous performance

indicator monitoring system 

Monitor adherence to policies prohibiting
wearing of artificial nails 

Periodically assess the
adequacy of HH practices 

Hand Hygiene

Solicit parent involvement in
monitoring staff compliance 

“Microsystem” assessment and multi-disciplinary development 

Signage to promote HH

Skills lab for promoting effective HH technique, e.g. using florescent agents/UV lights

Overt and covert observations

Figure 2 Ishikawa diagram of the hand hygiene process.

Process
Failure in

Preventing 
Central Line-
Associated 
Bloodstream
 Infections  

Inadequate P&P (with
checklist) for line Insertion 

Inadequate P&P for
line set-up and entry 

Inadequate P&P for
hand hygiene 

Lack of policy that
limits PIV usage to 48
hours regardless of

postnatal age   

Inadequate P&P for personnel,
training, competency assessment

and regular reassessments  

Lack of consensus to consider
discontinuing IV intralipids when
enteral fat intake >2.5 gm/kg/d  

Procedures/Policies/Methods/Checklists

Lack of specialized packs to
support the line insertion process 

Lack of equipment to
implement “closed access”
to lines for drawing blood

and giving meds   Materials

Lack of use of chlorhexidine or povidone
iodine products as an antiseptic solution 

Inadequate or inconsistent use of maximal
barrier precautions during catheter insertion 

Lack of a specialized formally trained
teams to perform line insertions 

Inadequate or inconsistent practices, especially by non-NICU
personnel, when assembling or entering VADs 

Excessive # of skin punctures when
inserting a VAD or peripheral IV 

Environment

Miscellaneous

Inadequate or inconsistent tracking
and trending of your center’s

CLABSI rates and relationship(s) to
changes in practice   

People

Prevention

Insufficient promotion of education &
practice improvement opportunities to
minimize hospital-acquired infections  

Insufficient leadership directed to
achieving infection-free hospital care

Setting ZERO CLABSI as goal

Inadequate P&P for
dressing change 

Lack of practice guideline
to consider VAD removal
once enteral intake >120

mL/kg/day   

Equipment

Administrative leadership to expedite
resolving barriers to purchasing and
trialing of new product and systems 

Lack of cart with
all supplies for
insertion and
maintenance

Lack of proper hand hygiene procedures prior to handling VADs

Lack of daily monitoring of catheter function,
dressing integrity and assessment of need 

Continuous feedback on
days since last CLABSI 

Empower staff members to “Stop the Line” if they
perceive prevention processes are being compromised 

Skills lab and videos for teaching and assessing line management care

“Microsystem” assessment and multi-disciplinary development processes

Promotion of enteral feeding

Periodically assess the adequacy of unit practices

Overt and covert observations

Figure 3 Ishikawa diagram of the central line-associated bloodstream infection process.

Reducing central line-associated infections
DD Wirtschafter et al
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Figure 4 (a) California Children’s Hospital Association (CCHA)-California Children’s Service (CCS) neonatal intensive care unit (NICU) collaborative: observed central line-associated blood
stream infection (CLABSI) rates among all birth weights combined, 2006 to 2007. Centerline (solid line) and upper and lower control limits (dashed lines) were calculated using the
method described by McCarty.23 (b) CCHA-CCS NICU collaborative: CLABSI rates among infants with birth weights p1500 g, 2006 to 2007. Centerline (solid line) and upper and
lower control limits (dashed lines) were calculated using the method described by McCarty.23 Reprinted with permission from Schulman.32 (c) CCHA-CCS NICU Collaborative: CLABSI rates
among infants with birth weights >1500 g, 2006 to 2007. Centerline (solid line) and upper and lower control limits (dashed lines) were calculated using the method described by McCarty.23
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with the general expectation that
they will be in place for at least 1
week. Knowing that infection is
more likely to occur on day 5 of
dwell time compared with day 3
would not lead clinicians to replace
a PICC within the first week. The
finding that the risk of CLABSI is not
increased after 7 days is in
agreement with the findings of our
study. Another single-center study
of 683 infants with 683 PICCs
suggested that CLABSI risk was
increased after day 35; however, the
sample size was small, and the

incidence of infection was higher
than the current study (2.01 per
1000 catheter days).7

Milstone et al6 analyzed 4797 PICCs
placed in 3967 infants in a
multicenter cohort study. The
authors found that predicted risk of
CLABSI increased for the first 2
weeks after PICC insertion and then
remained elevated until catheter
removal. The incidence of infection
(3.11%, or 1.66 per 1000 catheter
days) was higher than that of the
current study. The previous study
may also have contained a different

population of infants; median birth
weight of study infants was 2000 g.
Although we do not have
information about birth weight in
our cohort, the median PMA was
29 weeks, which probably
represents a more premature,
smaller population. In addition, our
cohort represents a population of
infants in NICUs that had
implemented specific catheter
maintenance interventions to
prevent CLABSI, which may account
for the lower infection risk. Finally,
the difference in results may reflect
the different analytic approaches
used in the 2 studies.

To our knowledge, the current study
is the largest analysis of the
relationship between dwell time and
CLABSI in infants with tunneled
catheters. Several previous studies
have reported a similar risk of CLABSI
in infants with surgical lines
compared with infants with
PICCs.1,11,12 Brodie et al13 previously
reported an increased risk of
CLABSI among neonates with
Broviacs (n = 54) in a multicenter
study of 1354 infants. However, this
study did not address duration of
catheter use. In our study of 1116
tunneled catheters in 1037 infants,
we noted a significantly higher risk of
CLABSI at weeks 7 and 9 relative to
week 1. This finding is in agreement
with a smaller study by Beck-Sague
et al14 of 376 infants (36 with
tunneled catheters) that showed an
association between prolonged
tunneled catheter use and increased
risk of sepsis.

Surgically placed catheters in the
NICU are unique in their role,
placement, and care. Infants with
complex gastrointestinal surgical
conditions often have tunneled
catheters placed with the
expectation of needing prolonged
intravenous nutrition before
adequate enteral feeding is achieved.
Replacing surgical catheters is
riskier than replacing PICC lines
because of the potential need for

FIGURE 1
Incidence of CLABSI per 1000 catheter days by unit size (number of catheter days reported). Graph
excludes 1 site with incidence of CLABSI of 60.6 per 1000 catheter days.

TABLE 2 Effect of Dwell Time on CLABSI

Week of
Dwell Time

PICCs, N CLABSI, N (%) PICCs, HRa

(95% CI)
Tunneled

Catheters, N
CLABSI, N (%) Tunneled Catheters,

HRa (95% CI)

1 14 451 82 (0.6) Reference 1116 5 (0.4) Reference
2 8250 56 (0.7) 1.2 (0.9–1.7) 969 5 (0.5) 1.3 (0.4–4.4)
3 4061 31 (0.8) 1.3 (0.8–1.9) 748 3 (0.4) 1.0 (0.2–4.4)
4 2209 5 (0.2) 0.4 (0.1–0.9) 580 2 (0.3) 0.9 (0.2–4.7)
5 1290 7 (0.5) 0.9 (0.4–1.9) 452 3 (0.7) 1.8 (0.4–7.6)
6 765 7 (0.9) 1.5 (0.7–3.2) 355 4 (1.1) 3.2 (0.8–12.0)
7 453 4 (0.9) 1.4 (0.5–4.0) 280 4 (1.4) 4.0 (1.1–15.4)
8 278 3 (1.1) 1.6 (0.5–5.2) 228 1 (0.4) 1.3 (0.1–11.4)
9 183 2 (1.1) 1.5 (0.4–6.3) 178 3 (1.7) 4.7 (1.1–20.3)
10 125 0 151 1 (0.7) 2.0 (0.2–17.7)

CI, confidence interval; HR, hazard ratio.
a HRs are adjusted for PMA, year of catheter insertion, and site.
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Webinar Registration Info

• 90% respondents aware of  CPQCC toolkits
• 10% respondents not aware of  CPQCC toolkits

www.cpqcc.org/improvement/qi-tools
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Preventing Hospital Acquired Infection (HAI) in the NICU Toolkit

2022 Toolkit Goals:  
• Avoid duplication of  other, evidence-based guidelines and consider widening the focus from 

Central Line Associated Blood Stream Infection (CLABSI) prevention to other potential sources 
of  Hospital Acquired Infection (HAI) such as the skin and the gut.  

• Provide tools and resources as examples of  practical approaches to enhance HAI prevention 
efforts.  The toolkit provides 34 tools/resources!

• Serve as a resource for NICUs seeking additional HAI prevention strategies to enhance existing 
practices
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How the toolkit was developed

• It ALL starts with basic principles of  hand hygiene (HH); in the NICU, this task can be 
quite complex and is a good starting point despite high HH compliance

• Quality Improvement (QI) NICU culture, fostering a culture of  safety and learning 
impacts HAI prevention and success

• General Principles:  this section considers additional interventions NICUs may consider to 
further reduce HAI incidence 

• Skin Considerations:  not previously addressed in the first published toolkit, the skin is 
included in this revision as skin protection/integrity is an important consideration in HAI 
prevention

• Antibiotic Stewardship & Multidrug Resistant Organisms (MDRO) Prevention:  
another topic not addressed in the previous toolkit, both antibiotic and diagnostic 
stewardship actions and MDRO prevention is addressed
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Thank You!

• Thank you to the NICU leaders and clinicians who were willing to 
share their unit-specific tools, checklist, and work processes that 
make this toolkit a practical resource

• Thank you to all the section authors!  Your dedication, 
commitment, time, and effort created this important and practical 
HAI prevention resource.  
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• Hand Hygiene (HH) is the 
single most effective strategy to 
reduce HAI and serves as the 
foundation to all other intervention 
strategies.

• HAI prevention efforts should 
begin with a detailed review of  all 
NICU HH practices, protocols, 
and staff  education efforts. 

• Modern NICU designs and 
environments add complexity in 
maintaining HH compliance.

Hand Hygiene:
Background
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1

2

3

4

Review of  literature to 
identify potential innovative 
strategies for HH monitoring 
and compliance. 

CDC MMWR Morbidity and 
Mortality Weekly Report. 
Guideline for hand hygiene 
in health care settings. 

CDC Guidelines

Literature Review

Many Hospitals and NICUs 
have developed successful 
tools and resources that were 
reviewed and are included 
within the toolkit. 

5 Moments of  Hand Hygiene

WHO Recommendations

Review of  Existing Tools

Hand Hygiene:
Approach
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Potentially Best Practice
• PBP #1.1: Establish hand hygiene 

standards and compliance monitoring 
as an integral component of a robust 
hospital acquired infection reduction 
program.

Hand Hygiene
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Example Tool: 

Hand Hygiene Tools
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CDC Quick Observation Tools (QUOTs) for Infection Prevention
• The toolkit includes 9 PDF NICU specific check lists 
• Example:

Hand Hygiene Tools

https://www.cdc.gov/infectioncontrol/pdf/QUOTS/Neonatal-Intensive-Care-Unit-Suite-P.pdf
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Hand Hygiene Tools
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Barrier: Skin dryness and 
irritation 

Solution: Use today’s 
innovative  products that 
sanitize and moisturize 
hands and are formulated for 
high-frequency use

Barrier 1

Barrier: Lack of  knowledge 
about guidelines, hand 
hygiene moments during 
patient care and risk of  
cross-contamination.

Solution: Provide education 
and training materials on 
facility protocols, cross-
contamination risks and the 
right technique at the right 
moment.

Barrier 2

Barrier: Lack of  awareness 
that hand hygiene compliance 
is low. 

Solution: Provide 
performance data to 
caregivers so they know how 
they’re doing.

Barrier 3

Hand Hygiene

https://www.medline.com/strategies/infection-prevention/factors-affecting-hand-hygiene-6-
barriers-and-solutions-to-improving-compliance/?utm_source=google&utm_m

https://www.medline.com/strategies/infection-prevention/factors-affecting-hand-hygiene-6-barriers-and-solutions-to-improving-compliance/?utm_source=google&utm_m
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Hand Hygiene

Outcome, Balancing and Process Measures
• Monitor and record adherence to overall hand hygiene 
• Monitor and record adherence to hand hygiene by discipline
• Monitor the volume of  alcohol-based sanitizers used per 

1,000 patient days
• Monitor adherence to department policies related to nails, 

jewelry, bare below the elbows
• Track method of  hand hygiene
• Monitor adherence to posted isolation precautions
• Provide feedback to healthcare workers on individual 

performance 
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Building the foundation to prevent 
hospital acquired infection in the NICU:  
Targeting ZERO hospital acquired 
infections and building a quality 
improvement (QI) team mindset.
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1

2

3

4

Comprehensive Unit-
Based Safety Programs

High Reliability 
Methodologies

TeamSTEPPS

Bundles & Protocols

Approaches to Reducing HAI
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Potentially Better Practices

2.1 -Target ZERO hospital acquired infections

2.2 - Foster a culture of safety and learning

2.3 - Become a Highly Reliable Organization (HRO)

2.4 - Understand the impact of human factors engineering  and 
make it easier for healthcare providers to do the right thing
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• Implement leadership rounding to assess 
reliability behaviors and challenges

• Standardize processes to build 
redundancy

• Align policies to practice
• Provide visual aids that illustrate 

expected workflow, supplies, and steps
• Use peer audits performed in real time-

Random Safety Audits
• Survey frontline staff to identify barriers 

that often reduce compliance

Recommended Guidelines
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Quality Improvement Tools

CPQCC QI Fundamentals: free self-paced, online QI 
course including supplementary content on building 
an anti-racism in the NICU

Available on the CPQCC website in 2023

IHI Quality Improvement Essential Toolkit: available 
free with registration with IHI
https://www.ihi.org/resources/Pages/Tools/Quality-Improvement-
Essentials-Toolkit.aspx

Core CUSP Toolkit available at AHRQ
https://www.ahrq.gov/hai/cusp/modules/index.html

https://www.ihi.org/resources/Pages/Tools/Quality-Improvement-Essentials-Toolkit.aspx
https://www.ahrq.gov/hai/cusp/modules/index.html
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Outcome, Balancing and Process Measures

Monitor serious safety 
event rates

Monitor HAI events and 
publish “days since last 
infection” in the unit

Monitor error reporting 
as a proxy measure for 
speaking up

Utilize run charts to 
measure adherence to 
process and outcome 
measures
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General Principles of HAI Prevention
Approach

• Avoid duplicating published national guidelines; as this toolkit 
was being developed, multiple national guidelines were published with 
NICU-specific content regarding central line care practices.  

• Encourage a shift in thinking from “CLABSI” to a larger focus 
using terms such as “hospital-acquired bacteremia” or “non-CLABSI 
bacteremia”; this shift in thinking may help NICUs focus more 
broadly on all aspects of  HAI prevention, not just CLABSI-related 
events.  

• With this shift in thinking, NICUs may develop new approaches to 
care that reduce overall HAI. Publishing these efforts begins to build 
new evidence as we all work to protect the most fragile NICU patient.  

• What are these potentially new approaches?  
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• Central Line Care Practices:  Review and compare current NICU practices 
with recently published, evidence-based guidelines related to central lines
• Standardization of  all central line practices is key 

General Principles
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General Principles
Potentially Better Practices

• Details matter!  Each NICU works with varying supplies, 
available equipment, and has its own challenges that impact 
central line care practices

• Consider the GI tract as a source of  HAI; evaluate practices 
that may improve GI health and reduce bacterial translocation:  
all human milk diet

• Use families as partners in HAI prevention:  reminders for 
HH, participating in audits

• Consider the NICU environment and its potential impact 
on HAI:  reduce overall bioburden, consider “orphan 
equipment”, high-touch cleaning opportunities

• NICU Culture and Processes:  identification of  highest risk 
patients, root cause analysis of  ALL positive blood cultures, 
adequacy of  RN staffing, unit organization, presence of  
support personnel (Quality of  NICU environment)
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Potentially Better Practices Highlight and Tool

• Partnering with families in HAI Prevention:  there is not much published 
literature that details the effect of  partnering with families and its effect on HAI 
prevention in the NICU.  Families may be an underutilized resource for HAI 
prevention in the NICU.  Pros and cons exist, the culture in the NICU is an 
important consideration along with active involvement with a Family/Parent 
Advisory Council

• We need more published studies, both research and QI to help us understand the 
details of  how to get families involved in HAI prevention, how to navigate the 
staff/family interaction
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• Track ALL hospital 
acquired bacteremia, not 
just CLABSI; perform root 
cause analysis to better 
understand patient risk

• Track rates of  human milk 
at discharge from the 
NICU; consider evaluating 
NEC year rates

• Review clinical practice 
audit data over time, to 
determine the areas of  
practice that continue to 
need additional review

Outcome and Balancing Measures
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Skin Considerations and HAI Prevention

Skin provides an important barrier to toxins and microorganisms. The 
skin of  premature and full-term neonates has unique anatomic and 
functional differences that puts them at risk from skin disinfectants 
used to decontaminate skin prior to invasive procedures, and from 
medical adhesives used to secure intravenous devices.

Premature infants are particularly at risk for skin injuries from these 
products as they lack significant skin barrier function due to having far 
fewer layers of  stratum corneum, the uppermost layer of  the 
epidermis.
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PBP#4.1: Disinfect skin surfaces prior to insertion of CVCs

Infections arising from insertion and dressing changes are considered an 
extraluminal source, and can be prevented by skin preparation with 
disinfectants

Infections from an intraluminal source can be prevented by adherence 
to aseptic techniques for catheter hubs, caps, connectors and IV tubing

Intraluminal sources are the more common cause for CLABSIs in the 
NICU
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PBP#4.2: Select a disinfectant by evaluating risks/benefits

Products include: 
CHG (chlorhexidine gluconate) either with 70% isopropyl alcohol (aqueous 

CHG is available in the US but not in single use packaging)
10% PI (povidone iodine)
70% IA (isopropyl alcohol)-- least effective disinfectant

CHG shown to reduce contaminated blood cultures in pediatric patients
CHG not shown to reduce CLABSI in NICU patients compared to PI
Both can be absorbed into the blood stream

Concerns for thyroid toxicity from PI
CHG is absorbed but systemic toxicity not yet reported

CHG can cause skin irritation, chemical burns especially for ELBW infants in 
first week of  life
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Chemical Burns  from CHG

48
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PBP#4.3: Standardize dressings that minimize catheter migration 
and extraluminal introduction of microorganisms

PICC dressing should be changed when dressing integrity is compromised 
Two persons using sterile technique is recommended
If  bleeding noted at insertion site okay to use a sterile hemostatic agent to 

assist with adherence. If  bleeding obscures insertion site change dressing 
after 24 hours

Clear tissue adhesives (cyanoacrylates) can be applied to insertion site after 
initial placement and with dressing changes. Potential benefits from these 
products include prevention of  catheter migration, infection barrier and 
hemostasis; studies done in adults and pediatric patients.
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PBP#4.4: Use products and techniques that minimize risk of 
medical  adhesive-related skin injury (MARSI)

MARSI includes skin stripping, blisters, tears and contact dermatitis

To prevent stripping using silicone containing products such as skin 
protectants and adhesive removers with transparent adhesive dressing

Avoid use of  “tackifiers” such as tincture of  benzoin, Mastisol

If  contact dermatitis reactions occur switch to a different brand or 
formulation of  transparent dressings
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Contact Dermatitis 
from TADs 
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PBP#4.5: For ELBW infants with CVCs consider getting a skin 
culture if skin injury present

If  culture contains pathogens consider sending a blood culture

Topical antibacterial and anti-fungal agents can be used on areas of  
breakdown; cover with silicone dressing

Medical grade honey and silver-containing dressings have been used for 
skin breakdown in premature infants (case reports)

If  skin colonized with candida albicans consider systemic treatment



Antibiotic 
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Talal Seddik, MD
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Neonatal 
Mortality
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Accurate Diagnosis

Appropriate Antimicrobial

Diagnostic 
Stewardship 

Antimicrobial 
Stewardship 

Accurate HAI 
reporting

Background
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Approach/PBPs – Stewardship

Establish a 
multidisciplinary 

collaborative approach 
to diagnostic and 

antimicrobial 
stewardship 

1
Measure the 

effectiveness of  
diagnostic and 

antimicrobial efforts 
in the NICU

2
Develop 

antimicrobial and 
diagnostic 

stewardship 
interventions 

3

Develop clinical pathways 
and guidelines for common 
neonatal infections
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Approach/PBPs – MDROs

v Implement Measures to Recognize and Prevent Staphylococcus 
Aureus Infection in the NICU, Including Methicillin Resistant 
Staphylococcus Aureus (MRSA) 

v Take Measures to Identify and Control Multidrug Resistant Gram-
Negative Rods
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Outcomes – Stewardship

v AUR: the total number of  patient-days that infants were exposed to 
antimicrobials per 100 patient-days in the reporting NICU

v NAE: the number of  newborns who received at least one dose of  intravenous 
or intramuscular antibacterial or antifungal agents per 100 newborns

v DOT per 1000 patient days
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Outcomes – MDROs

v Rate of  MRSA colonization per admission 

v NICU-specific MDRO policy that outlines care practices including 
isolation requirements, treatment guidelines, and family visitation 
rules

v Assure hospital systems are in place to identify and flag cultures that 
are positive for MDR-GNRs 
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Tools/Resources

Patient Name Antibiotics 
Receiving/Dose/Frequency

Medical Plan for Antibiotics 
Guidelines Used

Interventions
1= clarifying indication for treatment
2= determining duration of treatment
3= enter future stop dates
4= de-escalate
5= dosage adjustment/drug levels

Daily Antibiotic Time Out
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Tools/Resources

Patient Name Antibiotics 
Receiving/Dose/Frequency

Medical Plan for Antibiotics 
Guidelines Used

Interventions
1= clarifying indication for treatment
2= determining duration of treatment
3= enter future stop dates
4= de-escalate
5= dosage adjustment/drug levels

Jane Doe Amp/25mg/q8 Culture neg Sepsis Stop date entered

Daily Antibiotic Time Out
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Summary

• HAI continues to burden NICU patients, with the youngest and smallest 
patient at highest risk.  We need additional safeguards, practice and 
approaches to protect these high-risk patients.  

• Hand Hygiene is the foundation for all HAI prevention efforts; review 
compliance and consider innovative strategies to improve even if  HH 
compliance rates are high

• NICU culture and capacity for QI is VITAL to reaching HAI goals; consider 
assessing the NICU staff  culture using the benchmarked national surveys, 
leadership rounding, and error reporting.  

• Consider adopting hospital-acquired bacteremia as a broader quality 
of  HAI in the NICU, not just CLABSI. Assure CLABSI prevention efforts 
are in accordance with recently updated national guidelines. The GI tract and 
skin are additional sources of  bacteremia with emerging practices to address 
both GI health and skin integrity.

• Antibiotic stewardship and strategies to reduce/prevent Multi-Drug 
Resistance Organisms should be considered foundational to all HAI 
prevention efforts.  
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Q&A Panel Discussion

Moderators:
Linda Lefrak, MSN
Mindy Morris, DNP, NNP-BC, CNS, C-ELBW

Panel:
Susan Bowles, DNP, APRN-CNS, RNC-NIC
Robin Clifton-Koeppel, DNP, CNS, CPNP
Henry Lee, MD, MS
Carolyn Lund, MS, RN, FAAN
Nick Mickas, MD
Talal Seddik, MD
Rachelle Sey, PhD, APRN, CNS, RNC-NIC
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New Resource Coming Soon

CPQCC is replacing the 2016 Severe Hyperbilirubinemia Prevention 
with the updated AAP Guidelines and a brief  summary of  related QI 

work at Santa Clara Valley Medical Center

https://publications.aap.org/pediatrics/article/150/3/e2022058859/188726/Clinical-
Practice-Guideline-Revision-Management-of

2016 toolkit will be 
archived

https://publications.aap.org/pediatrics/article/150/3/e2022058859/188726/Clinical-Practice-Guideline-Revision-Management-of
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What’s Ahead?

IP2022 Conversation Circle
Reducing Inequities for NICU 

Families with a Non-English 
Language of  Preference (NELP)

January 31, 2023
12pm - 1:30pm PST

Improvement Palooza 2023
Restoration & Teamwork

March 3, 2023
8am – 4pm PST Scan the QR code or visit

www.cpqcc.org/improvement-palooza

http://www.cpqcc.org/improvement-palooza
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Connect with Us!

Subscribe to CPQCC’s mailing list. 

You choose the emails you are interested in:
• NICU and HRIF data
• NICU and HRIF reports
• Quality Improvement tools, projects, 

education
• Research collaboration opportunities and 

results
• Quarterly newsletter
• Educational webinars

Scan the QR code or visit
www.cpqcc.org/engage/connect-us to 

sign up

http://www.cpqcc.org/engage/connect-us
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Scan the QR code or visit
www.cpqcc.org/improvement/
quality-improvement-awards to 

submit a nomination

Nominations open through 
January 31st, 2023

http://www.cpqcc.org/improvement/quality-improvement-awards
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Closing

Big thanks to our speakers and moderators 
and thank you for attending this webinar!


