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St udy Topic of St udy Level of 
Evidence

Centeno-Tablante, E., 
et.al. (2020). 

Transmission of 
SARS-CoV-2 through 

breast milk and 
breastfeeding: 

a living systematic 
review

Transmission of 
the SARS-CoV-2 

virus through 
breastmilk.

I

Charepe, N., (2021). 
COVID-19 mRNA 

vaccine and antibody 
response in 

lactating women: 
a prospective cohort 

study

Amount of IgG 
and IgA in blood 
and breastmilk 
samples from 

lactating and non-
lactating women. 

IV

Falsaperla, R., Leone, 
G., Familiari, M., & 

Ruggieri, M., (2021). 
COVID-19 vaccination 

in pregnant and 
lactating women: 

a systematic review

Evaluation of the 
safety and efficacy 
of the Covid-19 
vaccination for 
pregnant and 

lactating women. 

I

Whited, N., Cervantes, 
J., (2020). Antibodies 
Against SARS-CoV-2 
in Human Breast Milk 

After Vaccination: 
A Systematic Review 

and Meta-Analysis

Amount of IgG 
and IgA in 
breastmilk 

samples from 
lactating women 
after vaccination.

I

PICO QUESTION SYNTHESIS OF 
EVIDENCE

References available on request.

CONCEPTUAL 
FRAMEWORK

• “In breastfeeding mothers, are
significant amounts of SARS-CoV-2
antibodies present in breast milk
after SARS-CoV-2 vaccination
compared to mothers who were not
vaccinated?”

• The purpose of this literature review 
was to assess COVID-19 antibodies 
for neonatal protection in breast milk 
after COVID-19 vaccination.

• The Johns Hopkins Evidence-
Based Practice model was chosen 
as the framework due to its ability 
to work with interprofessional teams 
including nutrition, infectious 
disease, lactation, and neonatology.

• Search terms included “breast milk,” 
“human milk,” “mother’s milk,” 
“COVID-19 vaccine,” and “COVID-19 
antibodies.”

• Inclusion criteria included articles in 
the English language, full-text 
available, and peer-reviewed within 
the last five years.

• Using a Prisma, one hundred and ten
articles were identified after a 
comprehensive search of Cochrane, 
CINAHL, and PubMed databases. 
Four articles were included and 
evaluated for evidence synthesis.

• The CDC recommends the COVID-
19 vaccination to everyone over six 
months of age, including women 
who are pregnant or breastfeeding.

• Neonates younger than six months 
are at an increased risk for a 
COVID-19 infection. There is 
currently no evidence that active 
COVID-19 infections are 
transmitted through breast milk.

• Breast milk has been shown to be 
a source of protection for neonates 
with immature immunologic 
systems.

• Antibodies in breast milk from 
lactating women who have been 
vaccinated against COVID-19 may 
provide neonates with protection 
from COVID-19.

• Three systematic reviews and one 
cohort study were selected.

• Currently, there is no evidence to 
support that the SARS-CoV-2 virus 
can be transmitted from mother to 
infant via breast milk.

• While evidence of passive immunity 
to SARS-CoV-2 via breast milk is 
currently scarce, one prospective 
cohort study showed that all women 
had immunity after vaccination with 
positive antibodies for IgM, IgA, 
and IgG in their breast milk.

• Adverse effects of the SARS-CoV-2 
vaccination have not been shown 
in pregnant or lactating women or 
their infants and major amounts of 
anti-SARS-CoV-2 immunoglobulins 
are transferred via the placenta 
and breast milk to the neonate.

• Breast milk from lactating women 
vaccinated against COVID-19 
showed high positivity rates of 
COVID-19 antibodies, both IgA 
and IgG, which provides breastfed 
neonates with immunity to COVID-19 
until vaccination is recommended.

• It is essential to promote 
information on the increased 
protection in breastfed infants 
whose mothers have had the 
COVID-19 vaccine. It is also crucial 
that vaccinated women who can 
donate excess milk to milk banks 
do so to increase immunity in all 
vulnerable newborns and infants 
across the country.

More research is needed to determine 
the rate of COVID-19 antibody 
transmission from breast milk to infants 
and how the continuation of exclusive 
breastfeeding through 6 months affects 
neonatal immunity against COVID-19. 
Research is also needed on the duration 
of COVID-19 immunity in neonates' 
discontinuation of breastfeeding.
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Geographic disparities in neonatal outcomes: A driver diagram for improvement
Teresa Bailey, DNP, APRN, NNP-BC, CNE

Background:

Recent studies demonstrate disparities in neonatal intensive care unit 
(NICU) outcomes related to race, geography, and access to 
care. Literature also describes disparities in outcomes of primary care 
patients related to restrictive regulations of Advanced Practice Registered 
Nurses (APRNs). However, the impact of restrictive state and institutional 
regulation of Neonatal Nurse Practitioners (NNPs) on patient outcomes 
is not understood.

This project cross-references a comprehensive literature review 
of disparities and inequities in neonatal intensive care with data on APRN 
practice authority restrictions, NNP and acute care APRN workforces, and 
regional neonatal outcomes. • Understaffing and missed nursing care is more common in NICUs that serve 

high-black populations.
• The number of available NICU beds does not correlate with regional NICU 

care needs, and VLBW infants in rural areas are more likely to deliver in 
hospitals that do not have Level III NICU care

Objective:

Systemic Bias and Access to care:Driver Diagram:

Interpersonal Bias:

• Black mothers report dismissal by healthcare providers, and this is 
corroborated by White mothers.

• Nurses in understaffed units report prioritizing technical tasks over 
communication and support of families.

References:No studies in this review discussed 
the impact of APRN care on NICU
disparities. Literature on APRN practice 
in midwifery and primary care
demonstrates improvement in 
outcomes for black persons 
that correlates with expanded practice 
authority and integration into the
healthcare system.
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Leveraging a Dedicated PICC Team to Achieve and 
Sustain a Zero CLABSI Rate 

Susan Bedwell DNP, APRN, CCNS-N
The University of Oklahoma Fran and Earl Ziegler College of Nursing

Billie Castrop RN and Cassie Riley RN
Oklahoma Children’s Hospital

Background and Significance

Outcomes

• What health care issue was addressed by the evidence review? 
• What is the significance of the problem?
• Why is this review relevant?
• Use succinct writing with bullets.

• A neonatal central line associated bacteremias (CLABSIs) 
cost ~$55,000 per event and increases LOS by ~ 19 days1.

• Premature infants who experience a CLABSI have higher 
mortality rates, poor growth and more neurodevelopmental 
complications2.

• Prior to 2009, nurses trained in PICC placement were pulled 
out of patient care to insert lines.

• Bedside nurses performed PICC line maintenance
• The CLABSI rate in 2009 was more than twice the NHSN 

average:   2.42 per 1000-line days or 23 events in 9500-line 
days.

• The initiative took 6 PDSA cycles to reach a CLABSI rate of 
zero. 

• The team saved ~$1.4 million in CLABSI-related costs from 
2019-2022 compared to 2015-2018

• Trend maintained even with and increase in critically ill and 
ELBW admissions, and line days (14,400 for 2022)

• Zero CLABSI rate sustained since 2015 with no reported 
CLABSIs since June of 2022.

• Nursing leadership continues to support dedicated PICC Team 
hours for insertion and maintenance.

Purpose 

Using a dedicated PICC team, we aimed to reduce the number 
of CLABSIs through the standardization of insertion and 
maintenance practices. Our target was a reduction of our 
CLABSI rate to zero.

Results

PICC Nurse Duties

A dedicated NICU PICC team can achieve rapid cycle 
improvements that can lead to a zero CLABSI rate in a large, 

Level 4 NICUs. Nursing leadership support is vital to sustain a 
dedicated PICC nurse position.

Implementation

Acknowledgements

Thank you to our physicians, APRNS, nurses, nursing leadership 
and dedicated PICC nurses  who work daily to prevent CLABSIs.

Setting
• 100-bed Level 4 NICU in an academic, regional, referral 

center
• 1500 NICU admissions annually
• Employ > 250 RNs in the NICU

Lessons Learned

12 PDSA cycles have been completed.  Significant decreases in CLABSIs occurred with the 
following PDSA interventions:
• PDSA# 2 (2010): Training and competency evaluation of PICC nurses moved in house to 

ensure standardized care for placement and maintenance. Documentation was 
standardized to improve consistency of care. A daily log was developed to aid the PICC 
nurse with anticipating maintenance and documenting care issues.

• PDSA #5 (2015): Alcohol swab caps on medication lines and use of sterile technique for 
all fluid line changes.

• PDSA #9 (2019): Discontinuation of lab draws from any PICC line less than 2.0 Fr and 
hardwired by mid-year. 

• The clinical nurse specialist (CNS) guided the unit from on-
demand PICC placement to dedicated PICC hours. 

• A team of 7-10 PICC certified nurses split their work time 
between patient care and dedicated PICC days. 

• The team is responsible for placing and adjusting PICC lines, 
changing central line dressings, replacing cap locks, and 
performing central line blood draws. 

• With the CNS, they drive quality projects for the prevention 
of central line bacteremia (CLABSIs), develop policies, 
educate staff, teach medical fellows proper PICC line 
techniques and develop and introduce new practices to 
improve patient safety and outcomes. 

• Their informal leadership among the NICU staff allows for 
rapid-cycle quality improvement and the adoption of 
evidence-based practices resulting in an immediate impact 
on patient outcomes.

A Zero CLABSI Rate in a 
100-bed, Level 4 NICU is 

Achievable with an 
APRN-Led Dedicated 

PICC Team

Daily Duties 7am-7pm:
• Place all PICC lines ordered in NICU
• Check all central line dressings daily and replace as needed
• Change connection tubing every 7 days
• Draw all cultures from central lines
Other Duties:
• Provide peer-to-peer teaching at bedside on CLABSI 

prevention
• Attend bi-monthly PICC Team meetings
• Attend all CLABSI drill down meetings
• Participates in a CNS-led yearly review of best practices
• Champion new CLABSI quality initiatives
• Train new PICC team members and neonatology fellows in 

PICC placement and maintenance
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INTRODUCTION
• Preterm infants are at risk for adverse 

childhood experiences.
• However, parents’ bonding is a protective 

factor.
• Delayed bonding is a concerning outcome for 

fathers of preterm infants and they tend to 
have lower bonding than mothers.

• Emerging evidence suggests that uncertainty 
can adversely influence fathers’ bonding with 
their preterm infants; but hope and nursing 
support may facilitate bonding.

• No previous study has examined the 
association between uncertainty, hope, 
nursing support, and bonding for fathers of 
preterm infants in the Neonatal Intensive Care 
Unit (NICU).

AIM
This study aimed to examine the association 
between uncertainty, hope, nursing support, and 
bonding for fathers of preterm infants.

THEORETICAL FRAMEWORK
Transition to parenthood, the uncertainty theory 
in illness, and hope theory guided the work of 
this study.

The Association Between Uncertainty, Hope, Nursing Support and Paternal 
Bonding with Preterm Infants
Nisreen Alnuaimi, PhDc, RN and Lisa Bratzke, PhD, RN

DISCUSSION 
• Neonatal nurses can maximize a positive experience 

for fathers of preterm infants in the NICU by the 
following:

1. Assessment of fathers’ need to bond with preterm 
infants (initially after birth and during NICU stay).

2. Encourage open communications with fathers 
regarding their feelings and thoughts of uncertainty 
and hope of infants’ survival and health outcomes.

3. Facilitate fathers’ engagement in their infants’ 
caregiving activities.

• More research that address fathers’ need to bond with 
preterm infants is needed.

• It is advised to conduct nursing educational 
workshop/s to enhance neonatal nurses’ 
understanding of fathers’ bonding with their preterm 
infants.

CONCLUSION
• Findings provide better understanding of fathers’ 

bonding with preterm infants in the NICU by providing 
greater insight into influencing factors; i.e., 
uncertainty, hope, and nursing support.

ACKNOWLEDGMENT 
Conger Family Doctoral Student Support

Copyright © 2023 Alnuaimi and Bratzke

METHOD
A cross-sectional research study
• Consecutive convenience sampling using online survey.
• Inclusion of fathers who:  1) Self-identify as fathers of preterm infants. 2) Father’s age is 18 years and 

above. 3) Ability to read and write English. 4) Live in United States. 5) Have a preterm infant currently in 
the NICU (infant’s age is up to 6 months after birth).

Measures (self-reported)
• Selected sociodemographic.
• Bonding: The Paternal Postnatal Attachment Scale (PPAS).
• Uncertainty: Parents’ Perception Uncertainty in Illness Scale (PPUS).
• Hope: The Hope for Parenting Scale (HFPS).
• Nursing Support: The Nurse Parent Support Tool (NPST).

RESULTS 
Sample description (N=396): Fathers: 51.5%  (24-34 years old), 72% (White), 93.9% (male), 98.5% (married), 53.5% 
(bachelor’s degree), 83.3% (full-time employment), 30.8%  (annual income: $35,000 - $49,999), and 86.4%  
(previously parented a preterm infant). Infants: 65.9% ( born at 32 weeks of Gestation or less), 53% (birth weight is 
less than 1500g), 62.3% (male), and 95.2% (singleton infant).

Table 1: Hierarchal Regression Analysis (Bonding is the outcome)

Note. Covariates (fathers’ race, age, education, income, previously parented 
preterm-infants, infants’ gestational age, postnatal age, and birth status)

Controlling for covariates, 39.4% of paternal bonding is explained by uncertainty, hope, and nursing support 
(collectively).  

Variable B SE β P-value

Uncertainty -.061 .030 -.068 .047

Hope .544 .085 .309 <.001

Nursing Support 7.01 .850 .382 <.001
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Background
• Hypoplastic Left Heart Syndrome (HLHS) and other Congenital Heart

Diseases (CHD) with single ventricle (SV) physiology are complex

medical conditions that present a tremendous challenge in home care

for the parents and caregivers.

• Literature shows that interstage death after single ventricle Norwood

surgery has been historically as high as 16%, with recent data reporting

persistent high rates at 10-25%.

• Parents’ understanding of the complexity of their babies and the care

they should provide at home is paramount in the success of single

ventricle interstage survival. Below is the RED FLAGS checklist that

parents refer to daily in the care of their baby:

GREEN – Good job! Keep up the good work! YELLOW – Contact your Cardiologist RED - Call your cardiologist immediately, your

baby needs to be seen right away.

• Bedside clinicians are responsible for discharge planning, and the

process has to start during admission, with emphasis on the Red Flags.

Results and Discussion
The survey results below show an improvement in feedback by the

SV parents regarding their readiness to care for their babies at home,

and tracking progress & recognizing warning signs of health decline

in their infants.

Acknowledgment
We would like to thank our Social Worker, Irene Sprung LCSW-R, former SV Interstage Program

Coordinator, Kathy Gilmartin MSN CRNP, our former Patient Care Director Svetlana Verma DNP RN

CCRN NE-BC, and our Infant Cardiac Unit Medical Director, Ganga Krishnamurthy MD, for their

assistance to our project.

References

P – How can we educate our single ventricle parents in a timely manner

on single ventricle heart disease-specific home care and improve their

confidence in caring for their baby and ultimately prevent morbidity

and mortality in the interstage period by utilizing the Red Flags

Checklist?

I – “Home is Where My Heart Is”, a teaching binder utilizing a heart

map introduced to parents by the bedside Nurse upon admission of

the baby to our Cardiac NICU – provides information about their baby’s

complex heart disease, progressing to cardiac surgery performed,

specific care instructions, home instructions, and resources for support

once they are discharged. It will be available in English and Spanish.

C – Unstructured discharge planning for SV patients: instructions

usually given a few days near the discharge date, hence rushed,

inadequate and lacking bedside Nurse involvement.

O – Parents who are empowered and confident in taking care of their

single ventricle baby; able to recognize early signs of health decline.

T – Parents will be surveyed within the week post discharge to track

the success of our newly implemented discharge teaching binder.

Methods 
A “Home is Where My Heart Is” learning milestones roadmap was

developed to highlight the important discharge teaching education

content given by the multidisciplinary team.

To learn more of NYP’s PEACE Framework, click here. 

Home is Where My Heart Is: A Cardiac NICU Nurse-Led 

Parent Education for Single Ventricle Interstage Monitoring

Marigin De Belen, BSN RN RNC-NIC, Rosa Sullivan, BSN RN RNC-NIC, 

Maria Cristina Brooks, MN RN RNC-NIC, Danielle Segarra MSN PNP RN

Problem Identification
In our Infant Cardiac Unit / Cardiac NICU, we realized that our current

SV discharge process lacked:

o active parent participation in routine newborn care post de-

escalation from Stage 1 palliation, i.e., Norwood surgery

o timely discharge education

o standard bilingual materials and resources

o consistent discharge guidelines implemented by our

interdisciplinary team

A pre-intervention survey sent to SV parents revealed dissatisfaction

and ample room for improvement.

For more information, please contact: Gigi De Belen, Clinical Nurse III in the MSCHONY Infant Cardiac Unit Email: mbd9010@nyp.org

The parents’ learning 

journey starts with “How 

is my baby’s heart 

unique?”, taught by the 

Cardiothoracic Surgery 

team, followed by topics 

that will be taught by 

other members of our 

team as the baby 

progresses along the 

perioperative stages of 

the first palliation up to 

the day of discharge.

We consistently have 

Spanish-speaking families 

in our unit hence a Spanish 

version of the teaching 

binder was also developed. 

For every step, the parents 

are encouraged to ask 

questions, participate in 

care if appropriate, and 

room-in with their baby 

when the discharge date is 

near.

Question Choices Pre-intervention

%

(n = 13)

Post-intervention

%

(n = 7)

I feel 

comfortable 

reporting 

concerns about 

my baby to the 

doctors.

Strongly agree

Agree

Neutral

Disagree

Strongly disagree

82%

9%

0

0

9%

100%

I feel 

comfortable 

keeping track of 

my baby’s 

progress

Strongly agree

Agree

Neutral

Disagree

Strongly disagree

45.5%

45.5%

0

0

9%

100%

I feel 

comfortable 

recognizing my 

baby’s “red 

flags”

Strongly agree

Agree

Neutral

Disagree

Strongly disagree

64%

27%

0

0

9%

100%

I was satisfied 

with the 

discharge 

education I 

received in the 

NICU before 

discharge or 

transfer

Strongly agree

Agree

Neutral

Disagree

Strongly disagree

55%

27%

0

0

18%

100%

I was satisfied 

with the timing 

the NICU started 

preparing me 

before discharge 

or transfer 

Strongly agree

Agree

Neutral

Disagree

Strongly disagree

64%

18%

0

0

18%

100%

• The improvement may be attributed to the standardized

content in the Home Is Where My Heart Is teaching binder

provided by our multidisciplinary team as soon as the SV

baby is admitted.

• Since this is an ongoing project, we will continue to survey our

SV parents to confirm the hypothesis above.

• Continuing interdisciplinary education specially to Nursing staff

on timely initiation of discharge teaching is also in progress.
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Background
• A dedicated neonatal cardiac intensive care program is not common

hence the lack of clinicians trained and competent in this specialty.

• Our institution opened a 17-bed unit dedicated to neonatal cardiac

intensive care in 2017 with 70 Nursing FTEs.

• The unique program was affirmed by a retrospective review of 1238

neonates with congenital heart disease (CHD) in 2006 - 2016 that were

entirely cared for at our institution’s Level IV NICU. It showed one of the

lowest mortality and morbidity rates for preterm infants in the recent

era.

• Some nurses originally onboarded to the new unit came from our Level

IV NICU, and newly-hired ones either had NICU or PICU background

(average of 2 years experience). A NICU-based orientation was and still

currently provided.

Results and Discussion
▪ As of January 2023, 37 Registered Nurses remain in our unit 

since 2017. Below are the characteristics of the respondents:

▪ The survey specified 7 general competency areas. Each area 

included specific skills necessitating mastery to achieve the 

safe delivery of care. Below shows the responses of the RNs 

who took the same LNA in January 2019 and January 2023.

References:

Methods and Evidence Review
The methods of training and building competency for the unique 

program were built around the following:

• At the heart of good clinical judgment and clinical wisdom 

lies experiential learning from particular cases. (Benner, 2004)

• Organizations with a robust education and competency 

program create continuous learning that promotes patient 

safety and contributes to a journey towards high reliability. 

(Dias and Escoval, 2015)

To learn more of NYP’s PEACE Framework, click here. 

▪ The chart depicts a higher level of perception of self-confidence 

to perform cardiac NICU-specific nursing responsibilities. 

▪ Furthermore, these RNs, since 2018 have been active in shared 

governance, implementing quality improvement projects geared 

towards a better patient experience and a low incidence of 

hospital-acquired conditions. 

▪ The 2023 LNA also revealed the RNs’ preferred mode of 

learning (in order): 1. Just-In-Time Training, 2. Interactive 

discussions/classes, 3. simulations 4. books, journals, 

newsletters, Google search

▪ Through a robust education program planned and implemented 

over the years, our RNs developed professional competence 

manifested by confidence in carrying out nursing care for this 

cardiac NICU population, as well as active participation in quality 

improvement and patient satisfaction initiatives.

Training Nursing Staff 

for a Unique Neonatal Cardiac Intensive Care Program
Maria Cristina Brooks, MN RN RNC-NIC

Problem Identification
P – How can we build professional nurse competency in an intensive care

setting with a unique care model?

I – Integration of knowledge, skills, values and attitude in the practice of

neonatal cardiac intensive care nursing

C – Traditional Level IV NICU Nurses do not recover neonates with CHD

postoperatively. Traditional Pediatric Cardiac Intensive Care (PCICU) and

PICU Nurses are not Neonatal Resuscitation Program (NRP) Providers and

admit neonates from the delivery room, nor perform newborn-specific

home discharge planning.

O – An evolving nursing competency in neonatal cardiac intensive care as

manifested by an improved perception of own competencies, ability to

collaborate with the interdisciplinary team, participation in quality

improvement and actively assist the patient’s family cope with the

demands of their baby’s illness.

T – After the unit’s 5th year anniversary, Nurses who have stayed employed

in the unit will be surveyed on their learning needs (LNA) and participation

in quality improvement and patient experience initiatives.

Training Method Timing/Duration Learners

Orientation  

General Pediatrics Policies

and Procedure 

NICU-centric didactic

instruction

Introduction to Neonatal

Cardiac Physiology

Neonatal Resuscitation

Program Provider Course

Clinical area training with

Nurse Preceptor

12 – 13 weeks clinical area 

training 

16 weeks

20 – 24 weeks 

Nurses with prior 

NICU/PICU 

training 

Nurses without 

prior NICU/PICU 

training

New graduates 

Skills/Competency Days Once a year, 6 – 11.5 hours All Nurses 

Hi-fidelity Simulation

Bedside surgical and non

surgical emergencies

ECPR 

At least once a month Multidisciplinary

Just-In-Time Training 

Sessions
(Interactive discussion at the 

bedside on specific cardiac 

physiology of patient’s CHD, 

surgery performed, pre-brief on 

what to expect, plan of care 

determined)

Done everyday prior to 

patient’s arrival from the 

Operating Room,  15 – 30 

minutes

Multidisciplinary

Case/Experience-Specific 

Discussions

Hot and cold debrief, code

review

Mortality and Morbidity

conference

Risk-Cause-Analysis

Nurse-led case presentation

Hot and cold debriefs done 

after the event.

Once a month

After an event

Once a year

Multidisciplinary

Self-directed Learning 

Offerings

Monthly newsletter

Live and recorded virtual

learning sessions

Process Meetings

(quality and safety)

Unit resource binders and 

textbooks

Anytime

60-minute interactive 

discussions

Multidisciplinary 

but mostly Nursing

Pop-up Learning Sessions 

and In-services

Anytime: as needed or per 

request

Multidisciplinary

37 RNs 2019 LNA  (n=35) 2023 LNA (n=29)

16 from original program 16 11

18 with level 2-4 NICU

experience

17 15

3 with PICU experience 2 3

For more information, please contact: 

MC Brooks, Clinical Nurse Educator of 

the Infant Cardiac Unit

Email: mam9166@nyp.org

IG: cardiacnicu_lifelonglearner
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Normothermia Improved with Delivery Room and 

Admission Practices
Ja-Yee Ann Chu, DNP, CNS, CCRN-K, C-NNIC

Los Angeles Medical Center – Neonatal Intensive Care Unit

INTRODUCTION

Background Information. According to the Vermont 

Oxford Network (VON) Heat Loss Prevention (HeLP) 

Trial, very low birthweight (VLBW) infants who die within 

12 hours of  admission are less likely to have their 

temperature measured and have substantially higher rates 

of  hypothermia. In this 2009-2016 trial, ~4 of  10 VLBW 

infants are cold when admitted to the NICU. From 2011-

2012, the California Perinatal Quality Care Collaborative 

(CPQCC) also focused on delivery room management, 

which included normothermic temperatures upon NICU 

admission. After this collaborative, admission 

temperatures were added as reported metrics for all 

participating California NICUs. 

From January 2015 through December 2017, the Southern 

California Regional Maternal Child Health group and the 

13 local NICU facility leaders assessed normothermia of  

infants admitted to the NICU. Normothermia was defined 

as temperatures between 36.5-37.5 °C. 

• In December 2017, the initial target set was 

normothermia for > 75% of  infants meeting the 

criteria of  < 32 weeks gestation or < 1,500 grams 
admitted to the NICU. Each year, the target increased 

in 5% increments until 90%. 

• In July 2018, the criteria was updated to include—

normothermia rates during the first hour of  
admission for all inborn infants < 32 weeks gestation 

or < 1,500 grams admitted to the NICU.

• Normothermia within the first hour of  life is a 

predictor of  neonatal morbidity and mortality. 

PI/QI Purpose. To create and implement clinical 

practices and workflows to maintain normothermia for 

infants < 32 weeks gestation or < 1,500 grams during 

delivery room resuscitations through the first hour of  

NICU admission.

SMART AIM. Between January 2015 to December 2022, 

we will increase normothermia (36.5-37.5 °C) rates (75% 

to 90%) during the first hour of  admission for all inborn 

patients delivered at < 32 weeks gestation or < 1,500 

grams and admitted to the NICU.

From 2019-2022, developmental and thermoregulation 

education were discussed at annual professional practice 

updates (PPUs). Each year’s content built upon the 

previous year’s education and implementation practices. 

The goal was to improve the quality of  resuscitations in 

L&D with NICU attendance and NICU processes to 

improve thermoregulation at admission. 

Educational PPU topics were as follows:

Average inborn VLBW births per year was 140 infants 

(2015-2022). Baseline Data were collected from 2015-2017. 

Intervention and Maintenance Data were collected from 

2018-2022, where n met inclusion criteria, and % were 

those normothermic within QI population:

METHODS RESULTS IMPLICATIONS FOR PRACTICE

REFERENCES

Evidence-based practice education and interventions with 

improved workflows led to incremental improvements in 

overall normothermic results through these strategies:

• Providing baseline knowledge on thermoregulation, 

differentiation of  classifications for weight and age, and 

milestones

• Implementing an adapted version of  the AAP NeoLog 

with additional components to the admission checklist

Further implementation plans are to:

• Revise adapted AAP NeoLog

• Expand clinical practices and workflows into the L&D 

and Emergency Department for standardization in care, 

supplies, and equipment for high-risk deliveries

• Assess rates of  normothermia for all infants admitted to 

the NICU.

• Create NICU leadership training program to improve 

retention of  assistant managers

CONTACT:  Ann Chu (ja-yee.a.chu@kp.org) 

ACKNOWLEDGMENT:  Special thanks to Kevin B. Litam and Quinn L. 

Hong, data consultants, and NICU manager and assistant managers 

during this time period.

Electronic code white 
documentation (code 

narrator)

Positioning and handling 
during PICC insertions

Importance of  measurements and 
nutrition

Neonatal resuscitations - NRP, AAP 
neonatal resuscitation documentation, 

debriefs

Thermoregulation - new polyethylene 
wrap

Streamlining delivery room and 
admission process

Donna Wright Competency: Thermoregulation

VAP prevention

Downtime Code White documentation

Positioning and handling (non/intubated)

Weaning from humidity

Defining classifications for extremely low birthweight, very low 
birthweight, low birthweight, and normal birthweight

Defining classifications for extremely pre-term, very pre-term, 
moderate pre-term, term, and post-term

Defining when muscle develops and brain hierarchy of  neurosensory 
development of  the brain

Developmental milestones

2019
Q2

2020
Q1

2021
Q4

2022
Q4

Interventions were the following:

• 2019 – Real-time audits of  positioning and handling 

and thermoregulation at admission, bring resuscitation 

black box and thermal mattress

• 2020 – Donna Wright Portfolio validation choices for 

thermoregulation at admission (QI audits, evidence of  

daily practice, presentation, reflection)

• 2021 – AAP NeoLog adaptation to health system 

workflow, NICU admission checklist updates, new 

polyethylene wrap introduction

• 2022 – Maintenance of  practices

Year

VLBW Inborn 

Infants Who Met 

Criteria (n)

% of  n Who Were 
Normothermic

Target % 

Normothermic

2015 63 74%

N/A2016 39 65%

2017 54 83%

2018 41 83% 75%

2019 46 94% 75%

2020 40 73% 80%

2021 46 93% 85%

2022 51 85% 90%

• For each intervention and maintenance year, the annual 

normothermia rates fluctuated between 73% to 94%. 

Annual target rates were met for 3 of  5 years (2018, 

2019, 2021).

• From 2015-2017 (75%, 65%, 83%), an average of  74% 

of  < 32 weeks gestation or < 1,500 grams and admitted 

to the NICU were normothermic. 

• From 2018-2022 (83%, 94%, 73%, 93%, 85%), an 

average of  86% of  < 32 weeks gestation or < 1,500 

grams infants admitted to the NICU during the first 

hour of  admission were normothermic. 

RESOURCES CONTACT

INTERVENTIONS

70%

76%

63%

88%
88%

64%

33%

75%

83%

91% 93%

63%

100% 100%

75%

55%

92% 92%

100%

92%

78%

83%

50%
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100%
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79%

100%
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85%

85%
84%
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Year & Quarter

Normothermia within 1 Hour of  NICU Admission

CNS-led TTPBegin CNS

Loss CNS, 

begin AM 

assistant 

managers
Loss 

manager

Begin NOC 

assistant 

managers

Loss NOC 

assistant 

managers
Loss  

manager and  

assistant 

managers

Begin  

manager and  

assistant 

managers

Loss / begin

assistant 

managers

Loss / 

begin 

educator

COVID

Begin 

manager

New 

monitor 

roll-out

RSV

Loss 

educator
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Baby Wearing as Non-Pharmacological Treatment in the Neonatal 

Abstinence Syndrome Infant

Tori Brunett MSN, RN, RNC-NIC

Interventions

Background Results

Implementation included 1 hour daily of baby 
wearing in the carrier by the nurse, cuddler, or 
parents. Holding time was documented in the EMR.

❑With the rising opioid crisis and growing population 

of NAS infants, NICU care must adapt to include 

comprehensive, specific quality care.

❑ Project Sustainment requires continued support from 
key stakeholders and must be included in the NICU 
guidelines of care.

❑ Barriers including staffing shortages should be 
addressed.

The Neonatal Intensive Care Unit (NICU) had a lack 

of standardization of care addressing the non-

pharmacological needs of a Neonatal Abstinence 

Syndrome infant (NAS).

Non-pharmacological treatment can promote maternal 
bonding, infant comfort, and promotion of positive nurse-
mother relationship.

Discussion

Results Cont.

PICO Question

In infants being treated in the Neonatal 

Intensive Care Unit, for Neonatal Abstinence 

Syndrome, does the implementation of a 1 

hour per day baby wearing intervention 

program decrease overall infant 

length of stay, as compared with usual 

practice without baby wearing within 3 

months of program implementation?

NICU Staff education and IRB 

approval

Patient enrollment and carrier 

distribution

Nursing staff learning and attitude

assessment survey data collection

Patient length of stay data collection 

3 months post implementation

NAS infants admitted from January-July 2022, 

(n=15) length of stay (LOS) was on average 

28.2 days.

NAS infants admitted from August-

December 2022, (n=13) length of stay (LOS) 

was on average 18.4 days.

Pre-Intervention Data

Post Intervention Data

Nursing staff quotes collected via survey include:​

•"This was a great project. The infants loved being 

in the carriers."​

•"Baby was calm and was able to sleep during 

the holding period​"

•"I think this was a beautiful way to connect and 

bond with baby emotionally and physically."

Nurse learning was assessed regarding the 

benefits of baby wearing and implementation feasibility, 

safety, and effectiveness by nurses' participation in an 

anonymous survey.
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Effects of PreEclampsia on the Fetus and Newborn
Marla K Conley, MSN, APRN-NNP
CoCa Educational Concepts

PreEclampsia is a common but serious multi-organ pregnancy 
disorder that is associated with high maternal morbidity and mortality.  
It occurs after the 20th week of gestation and can have serious 
consequences for the mother and fetus as well as long term 
sequelae affecting the heath of both mother and child.  

Pathophysiology of PreEclampsia 

Introduction
PreEclampsia is a hypertensive disease of pregnancy that occurs after the 20th week of 
gestation and can present up to 6 weeks postpartum. It occurs in 2% to 8% of all 
pregnancies worldwide and accounts for roughly 50,000 maternal and fetal/newborn 
deaths annually. Risk factors for PreEclampsia are complex and include nulliparity, 
multiple gestations, IVF, chronic hypertension, obesity, diabetes mellitus, autoimmune 
disorders, advanced maternal age/teen pregnancies, smoking, sleep apnea, minorities 
and certain ethnicities. Most cases of preEclampsia occur closer to term, and resolve 
after delivery. Yet, 5% to 20% of women may go on to experience life threatening and 
fatal outcomes with long term health implications. Similar outcomes have been reported 
in the offspring of mothers diagnosed with preEclampsia. 
The overall preEclampsia cost burden has been reported as $1.03 billion for mothers 
and $1.15 billion for infants.  
Currently, the only known “cure” for preEclampsia is delivery of the fetus which is not 
always favorable depending on gestation. Mothers and infants affected by preEclampsia 
have health care needs that carry on throughout the rest of their lives. Studies prove 
they both are at risk for chronic adult diseases.  
Research focusing on the use of biomarkers (maternal, fetal or placental)  and modeling 
may provide new insights into preEclampsia  phenotypes which may enhance 
individualized care and improve outcomes for women and their newborns.  

Abstract
Maternal Effects Fetal/newborn Effects

Hypertension Hypoxia/HIE

Seizure/Eclampsia IUGR/SGA

Cerebral Hemorrhage Abruption
Vascular disorders: DIC/TCP Fetal distress

Hepatic Failure/Rupture Oligohydramnios

Premature delivery Premature delivery

Cortical blindness/Retinal 
detachment

Poor fetal growth

Acute kidney injury Neutropenia/TCP

Abruption Severe jaundice

Postpartum hemorrhage Possible some neuroprotection

Emotional stress Congenital heart disease

Separation of mother & baby

Long Term Effects Long Term Effects
Chronic HTN Chronic HTN

Diabetes Diabetes

Chronic Kidney Disease CKD

Stroke Obesity

Early Death Neurodevelopmental disorders 
-ADD/ADHD 

-Autism 

ADD/ADHDQuality of life concerns PreEclampsia (in females)

Asthma

Parent with chronic illness

Epilepsy

Future 
Implications… 

• Close follow up by PCP 

• Milestone tracking 

• Hearing/vision checks 
• BMI monitoring 

• BP monitoring 

• Encourage healthy lifestyles 
• Education about adult onset diseases 

References: 
1. Magee et al. 2022, “Preeclampsia” NEJM Review Article. NEJM.ORG 386;19 
2. Mallette, J, Crudup,B, Alexander, B. 2023. “Growth restriction in preeclampsia: lessons form animal models”. 

Science Direct. Volume 32 100647,  
3. National Institute of Child Health and Human Development. “What are the risks of preeclampsia & eclampsia to the 

fetus?”  
4. Pierre-Yves, R, et al “Progress in the understanding of the pathophysiology of immunologic maladaptation related to 
early-onset preeclampsia and metabolic syndrome related to late-onset preeclampsia. American journal of obstetrics 
and gynecology 26(2)S867-875, 2022 
5. Jung, E et al. “The etiology of preeclampsia” American journal of obstetrics and gynecology 226(2) S844-866, 2022 
6. Understanding long-term effects of preeclampsia and taking charge. Preeclampsia Foundation Nov. 18th, 2021 
https://www.preeclampsia.org 
7. Li, R,et al. A Health and economic burden of preeclampsia: no time for complacency. J Obstet Gynecol. 2017, PMID: 
28708976

Chart adapted from: Phipps, E.A., Thadhani, R., Benzing, T. et al. Pre-eclampsia: pathogenesis, novel 
diagnostics and therapies. Nat Rev Nephrol 15, 275–289 (2019). https://doi.org/10.1038/
s41581-019-0119-6
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Parechovirus Meningitis: A Case in the NICU
Lisa Dailey DNP, NNP-BC, CPNP-AC, APNP & Abby Brodbeck BSN, RNC-NIC-NNP Student

Purpose

Background

Recommendations

Diagnostic Results

References

• Identify at risk populations of infants in the NICU for 
Parechovirus (PeV) infections.

• Recall the signs and symptoms that make Parechovirus (PeV) 
infection a clinically relevant differential diagnosis.

• Understand the clinically significant manifestations and 
sequelae of Parechovirus (PeV) infection. 

• RNA virus 
• Frequently 

asymptomatic or mild 
GI or URI S/S in 
childhood 

• Younger patients have 
more severe illness 

• Most severe infection 
under 6 months 

Case Presentation

Manifestations include: 
• Sepsis-like syndrome
• Pneumonia
• Endocarditis
• Hepatitis
• Coagulopathies
• Meningoencephalitis
• Long term neurological 

sequelae.

Signs & Symptoms:
P- penia (leukopenia)

A- apnea

R- rash (on palms/soles)

E- erythema (general)

C- CNS involvement (seizures)

H- hot/cold (temps unstable)

O- other causes ruled out 
(sepsis, HSV, TORCHS)

Premature infant 
GA: 34w2 CGA: 36w3

Significant clinical deterioration on DOL 15 
just prior to expected discharge

34.4 * C

MAP =23

13 alarms

100% PO 
1% PO

• Echocardiogram: ASD
• TORCH: negative
• Abdominal US w/ Doppler: Normal
• Ursodiol 15 mg/kg BID (on DOL 5)

• Polyhydramnios, Preterm Labor, 
Placental Chorioangioma

• Benign Maternal labs 
• (GBS & HSV unknown) 
• Vaginal birth, Clear fluid
• APGARS 8/8 
• Minimal resuscitation
• CPAP @ 5 MOL (grunting)

Abnormal Assessment 

NICU History

On DOL 19, infant was RA again and eating 
PO adlib. Infant’s clinical presentation 
improved
prior to having a definite diagnosis

Decreased PO intake                        Hypotension

Increased Bradycardia                     Hypothermia

General Irritable to exam. Not opening eyes.

Skin Pale grey color in face, ruddy, bronze 
jaundice on body noted. “Firetruck” red 
color throughout body. Cobblestone 
erythemic rash on left foot, follows half 
way up shin. 

HEENT Anterior fontanel is enlarged. The 
sutures are split.

Cardiovascular Murmur appreciated on left lower 
sternal border. Palmar pulses 
appreciated. Flash capillary refill. 

Lungs Mild to moderate retractions. 
Tachypnea and periodic breathing. 

Abdomen Hepatomegaly noted on exam, 3 cm 
down from RCM. Stool pale yellow.

GU Normal (circumcised male)
Extremities +2/+3 pitting edema noted. 

Neurologic Irritable to stimulation and cares.
RN reports rigid tone when picking up.

• Congenital 
Hepatomegaly 

• Direct hyper-
bilirubinemia 
(highest level: 3.6)

Liver failure workup: 

Social History:
Other children at home were ill the 
week prior to this patient feeling sick.
Children tested negative for Covid-19. 
Diagnosed with a URII, likely viral by 
the pediatrician. Mother never felt ill 
and continued to visit. Grandmother 
did visit while she was ill.

•Segregate patient 
•Droplet & Contact Precautions 
• PeV highest in Summer and Fall
• Consider nasal swabs, blood, or 

stool PCR to rule out PeV
• May also collect CSF if clinically 

concerned of meningitis 
• When differential test results and 

clinical presentation don’t 
match→ keep searching

• Educate families who are 
noncompliant with hand washing, 
mask wearing, visiting when sick.

•Spreads: Fecal-Oral or 
Respiratory Route 
•Stool: up to 6 months!
•In-utero transmission may 
also occur 
•Incubation is unknown
• Typically seen in summer 

and fall months 
Hepatomegaly and Direct 
Hyperbilirubinemia at birth presented a 
difficult question:
“Was there a diagnosis which connected 
the infant’s congenital hepatomegaly to 
his present illness?” OR “Was the illness 
and the hepatomegaly two separate but 
co-existing features of the infant’s clinical 
presentation?” 

Lab Result

Blood Culture DOL 0 No growth

HSV PCR  DOL 1 Negative

CMV PCR DOL 1 Negative

Toxoplasmosis DOL 2 Negative

Blood Culture DOL 15 No growth

Urine Culture DOL 15 No growth

Respiratory Panel DOL 15 Negative

Coronavirus -19 DOL 16 Negative

CSF Culture DOL 16 (Negative on DOL 21)

CSF Meningitis DOL 16
(includes enterovirus)

+ for human Parechovirus on DOL 20

CSF glucose 52 (serum: 130) (normal) 

CSF protein 128.6 (high) (confounded with blood )

CSF RBC’s 1,170 (Traumatic Tap)

CSF Nucleated Cells 8 (Normal 0-30)

MRI (outpatient) Eight locations in brain concerning for 
periventricular leukomalacia. Largest
foci 0.8 cm.
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Utilization of the Nurse Champion Model to Improve the Process of Nurse-driven Change

Holly N. Eatmon, MSN, RNC-NIC, DNP Student
University of North Carolina at Wilmington 

School of Nursing

Best Evidence Recommendation/
Organization Specific Intervention

Discussion and ImplicationsBackground/Significance

. 

Evidence-based Practice Question

Methods

Project Outcomes

Acknowledgements 

Nurses directly impact patient, organizational, and various 
clinical and cost outcomes, and they are critical in the facilitation 

of evidence-based practice (EBP) change.

Problem: Pinehurst, NC is home to a regional referral center that has 402
patient beds and is equipped with diversely experienced leaders. However, the
organization did not receive Magnet redesignation, as there is great need for
nurse-driven change and empowerment.

Project Focus: Outcomes driven, nurse-led change that has direct 
implications on Magnet recognition, decision making authority, EBP 
implementation, and nursing empowerment.  

Project Purpose: Using the Nurse Champion Model, this project sought to
provide an exemplar that showcases improvement of nurse-driven change.
The exemplar occurred in a neonatal intensive care (NICU) setting and
targeted improvement of developmental positioning of preterm neonates.

Does utilization of the Nurse Champion Model improve 
the process of nurse-driven change as evidenced by successful 

implementation of practice change initiatives?

Best practices for change implementation and NICU developmental 
positioning were determined by extensive literature review.

A special thank you to Dr. Melissa Scott, a wonderful UNCW professor,
for her continued dedication in helping make this project a bigger
success than ever would have been possible alone. Tremendous thanks to
the nurse champion team for their support and commitment: Kara
Oldham, BSN, RNC-NIC, Caroline Kettlety, RN, Haley Purvis, BSN,
Taylor Prall, BSN, and Cynthia Whitaker, BSN, RNC-NIC. Cynthia’s
leadership and advocacy for this project was invaluable. Thank you to Dr.
Lynn, Dr. Valleni, FHMRH leadership, and the FirstHealth Foundation
for their approval, support, and grant funding for this project and its
sustainment. Finally, thank you to my friends and family- the world’s
best supporters.

Literature was consistent in its support of nurse champions to facilitate nurse-
driven change that is sustainable. A 6-member NICU nurse champion team was
constructed to lead this project and improve the developmental positioning
practices within a level III NICU setting. A post-project survey assessed perceptions
of the Nurse Champion Model and its efficacy on developmental positioning.
Compliance with change was evaluated with EMR data.

Utilizing the Nurse Champion Model in the NICU influenced change and
improved outcomes. Nurse-driven change is critical to the empowerment of
nurses and facilitation of innovative practice improvements.

Literature supports that nurse champions can foster change,
shift unit cultures, inspire others, disseminate knowledge
and education, impact care, outcomes, and performance,
and reinforce quality and safety.

Electronic medical record data reflected that staff RNs implemented developmental
positioning 87% of the time when indicated over a period of 10 weeks. This
surpassed aggregate benchmark data for stroke patients in the organization who
underwent EBP dysphagia screening prior to “by mouth” food/liquids/medications
(74.4%). Of all documentation occurrences considered compliant, 57.19%
of these were implored on the target population (infants <35 weeks
gestation).

Have questions? 
Please feel free to contact me:
hollyeatmonRN@gmail.com

Nurse champion team
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Limitations
Infants that had a length of stay <2days were excluded.

Family Centered Care: Analysis
of a Parent Based Approach to
Diaper Dermatitis
Esser, M.S. PhD, NNP-BC, CWCN 
Bellin Health, Green Bay, WI

Introduction
Skincare is an important
component of parenting and
an area often easily performed
by parents. A consistent
approach to diaper dermatitis
(DD) was implemented
October 2022 using a nursing
driven approach. 

Objective
To identify the number of
parents that room in after
discharge and the prevalence
of diaper dermatitis within the
level II NICU based on data
related to parental
involvement in skin care,
specifically DD.

Methods
A synthesis of retrospective data collected from the
electronic health record was performed for August -
September 2022. Data prior to the practice change of DD
care was intentional.  

Results
A preliminary analysis provides information to provide the basis for further
development of FI-Care as it relates to DD care. Engagement of parents in DD
care may result in a lower prevalence of diaper dermatitis over time.

GA 34-40 wks
LOS 3-21 days

Implications
for Practice

Ongoing audits of parent
involvement in skin care may be
beneficial in decreasing the
prevalence of DD.

Conclusion The identification of areas for improvement in parent
involvement should expand to other areas of neonatal
care to continue improvement in parent bonding and the
health of neonates.

No DD
52.4%

DD
47.6%

(August - September 2022)
n = 21

Total Parent Dyads (August - September 2022
n = 21Diaper Dermatitis Prevalence
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o The Phoenix Children’s Hospital (PCH) 
neonatal intensive care unit (NICU) is 
comprised of a high number of surgical 
patients with regular occurrence of post-
operative handovers 

o Interdisciplinary, team-based handovers 
improve transition of care between 
operating rooms (ORs) and ICUs

o Communication errors are a common cause 
of preventable medical errors with many of 
these occurring during patient handovers 

o Standardization of handovers can improve 
team communication and patient safety 
during this critical transition

Background

Intervention Description

Conclusions and Future Directions

Improving Communication in NICU Post-Operative Handovers
Jessica Wickland MD, Kristen Farnsworth NNP, Tara Kaleh RN, Mary Callaway RN, Petra Poole RT, Angie 

Bannochie RN, Mohammed Elkhwad MD, and Gregg Martin MD

Aim Statement
Improve communication in post-operative 
handovers occurring in the PCH level IV NICU 
by increasing percentage of completed 
handover items to >75% by July 2022

o Multiple surgical subspecialties were involved 
in post-operative care, including general 
pediatric surgery, urology, neurosurgery, 
cardiology, ophthalmology and otolaryngology

o During the baseline period six out of eighteen 
audits (30%) a surgical team member was 
unavailable during the post-operative 
handover and this increased to four out of nine 
audits (44%) during the study period

o The completion of the post-operative 
handover for NICU and surgical teams, 
remains below the target of 75% 

o Limitation of the data is the small number of 
audits in the study period, which is likely 
affected by staffing shortages and high 
patient census

o Future goals include decreasing the time for 
the post-operative handover process and 
increasing direct surgical team member 
communication during the handover

Results

o The baseline average percentage of completed 
handover items reviewed during the post-operative 
handover for the anesthesia, surgical, and NICU 
teams were 75%, 49%, and 70%, respectively

o Following implementation of the handover process 
the average percentage of completed items were 
76%, 21%, and 66% for anesthesia, surgical and 
NICU teams, respectively

Metrics

o Baseline data were collected by random 
audits, using a standardized data collection 
tool, of post-operative handovers occurring 
from February 2021 through June 2021

o A standardized system based handover was 
created

o Staff were surveyed following the handover 
process

o NICU staff were provided education on the 
new multidisciplinary sign out with all team 
members listening to the standardized 
system-based handover July 2021

o Quarterly competency education was 
started February 2022

3.8 3.9 3.9

2.9

3.4
3.1

0
0.5

1
1.5

2
2.5

3
3.5

4
4.5

Question 1:
Completeness of

Handover Process

Question 2: Clarity of
Post-Operative Plan

Question 3: Having all
Necessary

Information to Care
for the Patient

Av
er

ag
e 

Ag
re

ea
bi

lit
y 

Sc
or

e

Staff Survey Responses

Baseline, n=27 (Feb-Jun 2021) Study, n=15 (Jul 2021-Jan 2022)

0%
10%
20%
30%
40%
50%
60%
70%
80%
90%

100%

Pe
rc

en
t

Month (Number of Audits)

Average Number of Checklist Items Completed

Anesthesia Items Complete Surgery Items Complete ICU Items Complete

Handover Process 
Created and Written 
Education for Staff 

Baseline Data Collection

Competency
Education

Division of Neonatology, Phoenix Children’s Hospital, Phoenix, AZ 
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Variables: 
median (IQR)

Acidified HMF 
(N=264)

Non-Acidified HMF 
(N=275)

P

Length of stay, days 68.0 (48, 91) 66.0 (48-93.5) 0.69

GA at Discharge, weeks 38+5 (37+0, 40+6) 38+1 (36+4,40+5) 0.15

Discharge weight, g 2670 (2286, 3173) 2635 (2302, 3170) 0.61

Discharge length, cm 45.6 (43.5, 47.5) 45.1 (43.5,47) 0.20

Discharge HC, cm 33.0 (31.5, 34.5) 33.0 (31.5,34.5) 0.54

NEC, confirmed 15 (5.7%) 13 (4.7%) 0.624

Sepsis, culture proven 26 (9.8%) 24 (8.7%) 0.667

Comparison of Cohorts

Summary

Human Milk Fortification: Impact of a New Fortifier on Growth Velocity and Tolerance; 
a Retrospective Study

• Human milk is the recommended source of nutrition for all infants.

• Standard of care for preterm infants involves the addition of a human 

milk fortifier (HMF) to the infant’s feedings. This is necessary for 

optimal growth and meeting needs of preterm infants. 

• Growth and safety were evaluated using a new non-acidified liquid 

HMF (NALHMF) vs. the acidified liquid HMF (ALHMF) in preterm 

infants receiving human milk.

• The baseline demographics were not different between 

the NALHMF and ALHMF groups.

• Growth velocity was higher in the group receiving the 

NALHMF versus the ALHMF group after 2 and 4 weeks 

of fortification.

• Tolerance was comparable between both groups.

• LOS, anthropometrics at d/c, NEC and Sepsis were also 

similar between groups.

A multicenter, retrospective comparison of 539 infants receiving NALHMF 

vs ALHMF during 2020-2021. Demographic information, growth 

parameters, daily enteral and parenteral intake, serum chemistries, acid 

base status, and morbidity/mortality data were collected.

Entry Criteria:

• Birth weight <1500g and < 32 weeks

• Maternal or Donor milk feedings, no formula

• Enteral Feeds =/> 80mL/kg

The study was supported by a research grant  from Mead 

Johnson Nutrition/Reckitt.The Wilcoxon Mann Whitney test for continuous variables was used due to non-normality. 

Jennifer Fowler MS, RDN, LDN1; Jennifer Dombrowski MSN, NNP-BC2; Olivia Davis PA-C2; Adrian Florens MD2; Kirsten Frank RDN, LDN, CNSC, IBCLC3; Austin Gratton3; Tiffony Blanks 4; Fernando Moya MD4; 
1ECU Health Medical Center, Greenville, NC, 2Kidz Medical Services, West Palm Beach, FL , 3Novant Health New Hanover Regional Medical Center, Wilmington, NC, 4UNC School of Medicine Dept. of Pediatrics, Wilmington, NC

Introduction

Methods

Change in Z score since birth

Variables: median (IQR) Acidified HMF 
(N=264)

Non-Acidified HMF 
(N=275)

P

Birth weight, g 1100 (863-1299) 1075 (868-1281) 0.52

Birth length, cm 36 (33.0-38.5) 37 (34.0-38.5) 0.37

Birth Head Circ., cm 26.0 (23.5-27.0) 25.5 (24.0-27.0) 0.50

GA, weeks 29+1 (26+6,30+2) 28+5 (26+6,30+1) 0.22

SGA % 27 (11.2) 35 (12.8) 0.67

Day at start of enteral feeds 3 (1.8-6) 2 (1-2) 0.83

Days of age at fortification 7 (6-12) 8 (6-13) 0.09

Days of TPN before start of HMF 6 (5-9) 6 (5-9) 0.90

Conclusion

• These data suggest that the new NALHMF is a suitable 

alternative to the ALHMF for use in preterm infants.

Head CircumferenceLengthWeight

Results/Outcomes

Acknowledgements 
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Background and Problem Statement:
The Level IV NICU at Children's Hospital Colorado provides care for critically ill neonates, with an 
average of 13 patients requiring Extracorporeal membrane oxygenation (ECMO) cannulation annually 
and 149 days per year with a patient on ECMO over the past five years. ECMO orientation for bedside 
RNs in our large Level IV NICU was limited, consisting of one shift with a preceptor followed by one 
independent shift. Additionally, we did not have a system for tracking ECMO patient care hours, nor 
did we offer continuing ECMO education. Thus, it was difficult for us to accurately assess and maintain 
bedside RN ECMO competency. This lack of consistency required the ECMO Specialist to provide 
frequent re-education at the bedside, leading to decreased caregiver satisfaction. After review of this 
data and feedback, we sought to improve the consistency, education and overall satisfaction of team 
members caring for patients on ECMO.

Project AIM
The primary project AIM was to decrease the number of RNs caring for each ECMO patient to improve 
consistency for families, with a goal rate of RNs per patient of <0.6. The secondary objectives were to 
increase RN confidence in caring for ECMO patients by 20% as well as increase ECMO Specialist 
satisfaction with bedside ECMO nursing by 20% during the 2021-2022 rollout.

April 2023Creation of a NICU ECMO Nursing Team

Challenges and Barriers:
• Inconsistency among charge RNs with care schedule prioritization

• ECMO patients with short runs skewed rates of RNs per patient

• RN resignations and movement from night shift to day shift led to a smaller team on night shift

• Long periods of time without ECMO patients resulted in decreased RN confidence

Lessons Learned and Next Steps:
• Rates of RNs per patient were higher when trying to accommodate all team members on one care 

schedule.

• Collaboration with ECMO Specialists on this project allowed for education to directly address the 
knowledgegaps they were identifying, and we utilized their expertise for providing the education.

Project Results/Performance: Rate of RNs per Patient

Rachel Hall, BSN, RNC-NIC

Mallory Mueller, MSN, RNC-NIC

Jennifer Trujillo, BSN, RNC-NIC

Interventions

Primary Outcome: Tracked unique RNs that cared for patients per shift of ECMO run to calculate rate 
per patient and then evaluated quarterly

• Improved nursing consistency, as demonstrated by decreased rates of RNs per patient (0.58 to 
0.51 in the first year)

Secondary Outcomes: Measured using a 5-point Likert scale survey sent to ECMO nursing team and 
ECMO Specialists prior to team development and again at 6 months and 1 year

• Increased RN confidence in caring for ECMO patients by 20% at 6 months and 14% at 1 year

• Increased ECMO Specialist satisfaction with ECMO bedside RN care by 33% at 6 months and 28% at 
1 year
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Key 
Measures Definitions Baseline Goal Progress

Outcome Decrease rate of unplanned extubations by 20% from 0.62/ 100 vent 
days to 0.5/100 vent days.

0.62/100 
vent days 

0.5/100 vent 
days

0.49/100 
vent days

Process UE Bundle compliance with standardized audit (number of compliant 
audits/number of completed audits).

82%
112/136

>90%
20/month

74%
39/53

Balancing Time to first parent holding. 84.1 hours 
to first hold

67.3 hours 
to first hold

23.1 hours 
to first hold 

Background:
In comparison with Solutions for Patient Safety (SPS) pediatric hospital Neonatal Intensive Care units (NICU) across the United States, Children’s Hospital 
Colorado (CHCO) NICU has experienced a high rate of unplanned extubations (UE). CHCO NICU had a total of 15 and 32 UE outcome events in 2020 and 2021, 
respectively. Of these events 21 patients required re-intubation within one hour of extubation and 1 patient required re-intubation and experienced cardiac 
collapse within one hour of extubation. Unplanned Extubations are associated with an increased hospital cost of $101,310, ICU length of stay days and hospital 
length of stay days. Comorbidities associated with unplanned extubations include stridor, bradycardia, need for urgent/emergent intubation and cardiac arrest. 
The NICU at CHCO services neonates and infants in a 7-state region, caring for complex patients requiring Level IV NICU care. Due to their complexities, many 
patients require long-term intubations and extended ICU stays. 

Problem Statement:
Unplanned Extubations are preventable events when correct interventions are in place.

Project AIM (goal statement):

Decrease Unplanned Extubation rate in the NICU by 20% from baseline of 0.62/100 ventilator days to 0.5/100 
ventilatory days by the end of 2022.  

March 2023Decreasing Unplanned Extubations in a Level IV NICU

Challenges and Barriers: 
• Ability to meet SPS standard of 20 bundle audits per month per area due to difficulty balancing patient acuity and volumes and 

turnover of team members.
• Standard location of  Airway Card and Parent Holding Checklist due to variability in patient room layouts.
• Re-enforcement of the parent holding checklist past the first time the parent holds due to lack of enculturation.
• Staffing challenges: Attrition rates and new hire rates are high for nursing and respiratory therapy disciplines.
• Competing unit priorities: Several NICU and hospital-wide improvement goals.

Lessons Learned and Next Steps:
• Extubation Readiness Guidelines targeting post-procedural patients and patients with bronchiolitis, which account for near 50% of 

Unplanned Extubations in 2021.

• Update to bundle auditor education to reflect securement standardization and to make training a more efficient process.

Project Results / Performance:

Alexandra Hamby, MSN, RNC-NIC, Andrea Reinicke, BSRC, 
RRT-NPS, Danielle Smith, MD, Valeri Batara Aymami, MSN, 

RN, CNS, CPN, PCNS-BS, Sara Hanlon, BSN, RNC-NIC, 
Jillayne Debus, BSN, RNC-NIC

Key Drivers and Interventions

• PDSA Cycles for parent holding checklist
• Q 30-minute tube/ baby checks during holding
• Holding readiness discussions in bedside rounds
• Documentation compliance:  Q30 minute tube/baby holding checks AND holding readiness discussions

Parent Holding

• NICU Nurse Performance Goal for 2021-2022 Evaluation Cycle includes UE Reduction aims
• Bi-weekly multi-disciplinary Unplanned Extubation Rounding and documentation
• Streamlined communication: Monthly UE reduction aim status updates, rounding trends and event 

debriefing findings

Unit Education & 
Communication

• Airway Cards and Parent Holding checklists in patient rooms for quick reference
• Transition to 3M tape for standardized endotracheal tube securement
• Automated event detection and real time Apparent Cause Analysis event reviews

Unit Standardization
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Synthesis of Evidence
• The working environment of nurses plays a major role in level of 

burnout and well-being.1,4,5,9 

• In models controlling for nurse characteristics including age, level of 

education, and professional recognition, three key elements of the 

work environment have been shown to be predictors of burnout: 

staffing, meaningful recognition, and effective decision making.4 SM 

NICU nurses have little control over staffing, but meaningful 

recognition and effective decision making is within their scope.

• Meaningful recognition, nurturing of interpersonal connections, and 

mindfulness-based interventions are associated with lower burnout 

levels.2,4,5,12,13 

• Workplace well-being games that encourage team building can 

improve socialization with colleagues, collegiality, and recognition.2 

Practice Change/Intervention & 

Implementation Strategies

Multifaceted NICU Wellness Bundle consists of mindfulness-based 

interventions and interventions that foster meaningful recognition and 

interpersonal connections:

Meaningful Recognition: QR code submission/posting of staff 

shoutouts, recognition events (e.g., Beacon and Press Ganey Award 

Dinner), anniversary/years of recognition in the unit, Neonatal Nurses 

Week, Certified Nurses Day, Nurses Week, incoming/outgoing Unit 

Practice Council (UPC) member gifts, employee recognition program 

(Staff Spotlight), and Staff Birthday List

Fostering of Interpersonal Connections: Monthly games with prizes 

(e.g., Baby Picture Game, Baby Jar Game, Fun Fact Game, Find Joe 

Bruin Game, NICU Word Search, NICU Bingo, NICU Microbes Game, 

Valentine’s Day Trivia), social events (e.g., bowling night, 5k run, 

afternoon tea), 50/50 raffles, unit blog, unit wellness basket, Holiday Gift 

Exchange, UPC Snack Bar, and wellness resource tip sheet

Mindfulness-based interventions: Quick coherence at UPC meetings, 

staff meetings, and huddles7; Respite Room 

Fight the Burnout: Phase Two of a NICU Nurse Wellness Bundle
Team Lead: Megan Weisbart, MSN, RNC-NIC, CNL, PHN

Heather Hackett, MSN, RNC-NIC, NEA-BC, Tiffany Johnson, BSN, RNC-NIC, Rishiel Laxamana, BSN, RNC-NIC, 

Julie Sasinski, MSN, CNS, RNC-NIC, C-ELBW, Michelle Solitaire, BSN, RN, Julia Suvak, BSN, RNC-NIC

UCLA Santa Monica (SM) Medical Center

Background and Significance
• Pre-pandemic burnout rates among nurses in United States ranged 

between 35-45% and are likely significantly higher.9 

• The Intensive Care Unit (ICU) environment contributes to nurse 

burnout.8 

• The World Health Organization (WHO) defines burnout as, “a 

syndrome conceptualized as resulting from chronic workplace stress 

that has not been successfully managed. It is characterized by three 

dimensions: feelings of energy depletion or exhaustion; increased 

mental distance from one’s job, or feelings of negativism or cynicism 

related to one’s job; and reduced professional efficacy.”12

• Individual costs of burnout include fatigue, memory deficits, 

depression, suicidal ideation, anxiety, sleep disturbance, irritability, 

and substance abuse.6

• Organizational costs include poor patient satisfaction, employee lack 

of compassion in care, missed workdays, worse health outcomes, 

diminished job performance, and high turnover, resulting in 

increased organizational financial cost.6 

• In May 2021, 90% of SM Neonatal ICU (NICU) Nurses who 

completed the “Resilience of the NICU Staff” Survey (30 nurses) 

reported some level of burnout.

Purpose of Initiative
• Purpose of Quality Improvement (QI) initiative: Decrease SM 

NICU nurse burnout.

• PICO(T) question: In SM NICU nurses, how would a three-year 

implementation of a Nurse Wellness Bundle, compared to current 

practice, affect burnout? 

• The Plan, Do, Check, Act (PDCA) Model was used for the process 

and change.3

Evaluation of Outcomes
• Version 5 of the Professional Quality of Life Scale (ProQOL5) was 

used to measure burnout and is reliable when used with nursing 

populations.10 Scores from 0-22 indicate low levels of burnout, scores 

between 23-41 indicate moderate levels of burnout, and scores above 

42 indicate high levels of burnout.10

• ProQOL5 survey was given at baseline before complete Wellness 

Bundle implementation (Phase One), after six months (Phase Two), 

and will be given yearly for three years (Phases Three through Five). 

• The mean baseline burnout score of 14 NICU nurses was 20.71 (low 

burnout). The baseline range was 13-28, with 11 nurses experiencing 

low burnout, three nurses experiencing moderate burnout, and zero 

nurses experiencing high burnout. 

• The mean burnout score of 40 NICU nurses six months post-

implementation was 22.23 (low burnout). The range was 14-31, with 

23 nurses experiencing low burnout, 17 nurses experiencing moderate 

burnout, and zero nurses experiencing high burnout. 

• Goal: By April 2025, ProQOL5 mean burnout score for SM NICU 

nurses will decrease from baseline by 5% or more (mean score 

<19.67) and zero nurses will show moderate or high burnout scores.

Conclusion/Implications
• A NICU Wellness Bundle that incorporated meaningful recognition, 

fostering of interpersonal connections, and mindfulness-based 

activities was implemented to improve work environments and 

decrease nurse burnout. 

• Participation bias and low baseline response rate may have affected 

the reliability of the data and necessitate another comparative 

measure of burnout at one year post-intervention.

• A decreased mean burnout score would lead to a favorable return on 

investment (ROI), likely resulting in increased patient satisfaction, 

increased employee compassion in care, less workdays missed, 

better health outcomes, better job performance, less turnover, and 

decreased organizational financial cost.6

• Continuous implementation of the NICU Wellness Bundle and 

evaluation of burnout will continue until April 2025.
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Use of Tissue Adhesive to Reduce 

Unplanned NICU PICC Dressing Changes

BACKGROUND

PURPOSE/AIMS

OUTCOMES/CONCLUSIONS

REFERENCES

METHODS

• Neonatal patients are at an increased 
risk for infection.

• Risk for infection increases with every 
dressing disruption.4

• Post PICC insertion bleeding in the 
first 24 hours requires unscheduled 
dressing  changes.4

• Medical tissue adhesive secures the 
catheter, seals the insertion 
site, reduces bleeding, reduces 
dressing disruption and provides 
microbial protection. 1-4

The purpose of this quality 
improvement project was to evaluate 
the impact of an evidenced based 
medical tissue adhesive on insertion 
site bleeding and unplanned dressing 
changes following Neonatal PICC 
insertion.

• A QI Pre-Post intervention data collection method was used.

• Retrospective data retrieved from EMR documentation.

• NICU Transport Team (CHET) was trained on the use of the 
medical tissue adhesive.

• Baseline data collection 09/1/2018 -09/30/2019 (no tissue 
adhesive)

• Intervention data collection 10/1/2019 -12/31/2020
(tissue adhesive used)

• Outcome Measure: 
• Number of unplanned dressing changes due to bleeding

• 75% reduction in unplanned dressing 
changes due to bleeding in intervention 
group for all NICU patients

• 67.6% reduction for patients less than 36 
weeks gestation

• The reduction in unplanned dressing 
changes improved the care provided to 
these vulnerable patients by reducing skin 
tears from unnecessary adhesive removal, 
reducing infection risk and additional
complications

1. Alderman, A. (2022). Journey to Zero: CLABSI Reduction in the 
NICU. Association for Vascular Access Scientific Meeting: Podium 
Presentation, Oct 1, 2022.

2. Gorski, L.A. et al. (2021). Infusion Therapy Standards of Practice, 
8th Edition. Std 50: Infection. J Inf Nurs, 44 (1S Suppl) S1-S224.

3. Spencer, T. (2022). Cyanoacrylate Securement in Neonatal PICC 
Use – A 4 Year Observational Study. Adv Neonatal Care, June 1: 
22(3):270-279.

4. Timsit, J. et. al. (2012). Dressing disruption is a major risk factor 
for catheter related infections. Critical Care Medicine. Vol. 40(6)

Tamara Cason, RN, C-NPT; Peggy Holub MSN, RNC-NIC, CNS, WTA-C & Neonatal Transport Team (CHET)
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BACKGROUND

PROJECT AIM

PROCESS

LESSONS LEARNED

Emily Jensen, BSN, RNC-NIC1

1Children’s Hospital Colorado

Clinical Nurse-Led ACAs to Inform CLABSI Improvements

CHALLENGES & BARRIERS

ACKNOWLEDGEMENTS

Central Line Associated Blood Stream 

Infections (CLABSIs) in the neonate 

population are a preventable infection with 

a mortality rate 4-20%.

• Associated with added healthcare 

expenditures.

ACAs should follow a CLABSI occurrence.

• Identify potential infection sources.

• Provide ways to mitigate future 

infections.

Non-bedside personnel typically conduct 

the ACA.

• Proximity to resources that can 

implement proposed changes.

Children’s Hospital Colorado (CHCO) is a 

Level IV surgical NICU serving a large 

geographic area of 7 states.

In 2013, CHCO implemented “unit 

champions,” who are experts in CLABSI 

initiatives and champion best practice at 

the bedside.

• One component to this approach was 

the transition to bedside nurse-led ACA 

investigations.

This multidisciplinary approach to ACAs 

allowed for all stakeholders in CLABSI 

prevention and reduction to have an equal 

voice.

Thank you to Alexandra Hamby, Sarah 

Velasco, Kelly Reichert, Kellie Rusin, and 

Bryce Clark who have supported the 

CLABSI ACA process and aided in the 

formulation of infection reduction 

strategies in our NICU. 

• Survey response is typically less than 

50%. Nurses have highest response 

rates among the stakeholders..

• Multifactorial findings during the ACA 

process can make it difficult to parse 

out the precipitating event and provide 

concrete recommendations.

• CHCO serves a unique patient 

population, regularly receiving 

medically-complex, high acuity cases.

• Bedside nurse-led ACAs result in a 

more complete understanding of a 

patient’s flow of care.

• Peer-level source of information to 

other unit nurses regarding central line 

care.

• Better translation of policy and practice 

changes.

• CHCO maintains a hospital-wide REDCap ACA database.

• REDCap survey sent to all medical staff that took care of patient in the 7 days leading up to positive culture 

results.

o Components of Survey: Staff role in the hospital, line care, skin/bathing/oral care, family’s role in patient 

care, opinions about potential infection sources.

o Medical staff get 1 week to respond to survey.

• Unit Champion conducts a chart review while awaiting staff survey results.

o Components of Chart Review: Patient demographics, skin integrity issues, receipt of certain medications 

(e.g., steroids, blood products), issues with line integrity, retrospective review of line care and bathing/oral 

care in preceding 7 days, any access of bloodstream in preceding 2 days.

• Compile a PowerPoint to present to all other stakeholders

o Findings of survey and chart review

o Next steps: policy change, unit-level education, process improvement changes at all levels of care.
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Background Intervention Description

Conclusion

1. Division of Neonatology, Phoenix Children’s Hospital, Phoenix, AZ  2. University of Arizona College of Medicine, Phoenix, AZ 

Improving Enteral Feeding Practices and Human Milk Consumption in Multiple 
NICUs: A Quality Improvement Project

N. Bhopal1, L. Ulm1, D. Tom1, S. Kaprolet1, J. Parker2, M. Shea1, C. Wieweck1, S. Akey1, J. Wickland1, W. Ruben1, O. Kudin1, J. Weber1, M. 
Ellsworth1, K. Ellsworth1, P. Griffiths1, K. Allred1, K. Marshall1, N. Whittington1, N. Lattanzio1, M. Elkhwad1 and G. Martin1

Objectives

Authors’ Disclosures: Nothing to disclose.

Optimal nutrition is essential to overcome 
common disease processes in preterm and high-
risk term newborns. Introduction of enteral feeds 
creates a possible risk of developing necrotizing 
enterocolitis (NEC). NEC is a potentially 
devastating inflammatory disease of the 
gastrointestinal tract, which may lead to intestinal 
perforation or death. The baseline NEC rate at 
Phoenix Children’s Hospital in 2020 was high at 
4.9%. Simple interventions such as prioritizing 
human milk over formula feeds and following a 
standardized feeding protocol are well established 
practices for improving outcomes and reducing 
NEC.

• The Phoenix Children’s Hospital Division of 
Neonatology was established in 2020, providing 
medical services to a level 4 NICU and two level 
2 NICUs.

• We introduced a standardized feeding protocol 
at all 3 affiliated NICUs.

• We measured feeding protocol compliance in 
non-surgical infants < 37 weeks, with a sub-
analysis in babies < 34 weeks.

• Primary objective: increase feeding protocol 
compliance by > 10% over a 1-year period. 

• Secondary objective: increase human milk 
consumption by > 10% in 1 year.

• Balancing measures: NEC rate.

• Feeding data was collected from 3 NICUs from 
December 2020 to December 2021 using a data 
collection tool.

• To improve compliance with the feeding 
protocol, providers were educated, protocol 
copies were posted at workstations and in 
bedside charts, and interim metrics were 
reviewed with the medical team to increase 
individual accountability.

• If a provider deviated from the protocol, they 
were requested to document the reason.

• The protocol prioritizes human milk use (donor 
or maternal) over formula.

• Feeding protocol compliance improved by 16% in
babies < 37 weeks.

• There were was a trend towards increased maternal 
milk use for initiating feeds.

• Improvement in full or partial human milk diets 
were not sustained through hospital discharge. This 
highlights the challenge in maintain maternal milk 
supply during lengthy NICU hospitalizations.

• The overall hospital NEC rate decreased from 4.9% 
in 2020 to 2.5% in 2021 (includes NICU and CVICU).

Results

• Feeding data collected on 355 infants
• Mean gestational age: 33 weeks +/ 2.7 weeks
• Mean birth weight: 2120 grams +/- 769g
• Mean time to full feeds 4.4 days +/ 2.8 d
• NEC: 4 cases total -- 3 (stage 1-2), 1 (stage 3)

Figure 1. Compliance with the feeding protocol improved over time in infants 
< 37 weeks from 72% to 88% (blue) and in infants < 34 weeks from 66% to 
81% (orange)

Figure 2. Initiation of Feeds – maternal milk v. formula. Maternal milk had a 
mild increase from 40 to 45%, while formula use remained the same

Figure 3. Discharge Diet. Rates of exclusive maternal milk, maternal 
milk/formula or exclusive formula use at discharge remained the same

Center Line

Upper
control limit

Lower 
control limit
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• One of the most common viruses causing infection
• Newborns are more severely affected than older 

children
• Either self-limiting or fulminant and life-threatening
• Enteroviruses (EV) - divided into four species based 

on homology within the RNA region encoding the 
VP1 capsid protein

• There are more than 100 known serotypes of EV
• Echoviruses and Coxsackievirus B - most common 

serotypes associated with sepsis
• Typically acquired from asymptomatic mothers

• Seasonal pattern - Summer and Fall
• Epidemiological survey in NY - 12.8% of all 

newborns were positive for EV
• Seven per 1000 live births were hospitalized (more 

than GBS, HSV and CMV combined)

• Early manifestations: mild and nonspecific such as 
transient respiratory distress

• Systemic : fulminant hepatitis, hepatic 
necrosis, coagulopathy, hypotension, 
meningoencephalitis, myocarditis, and multi-organ 
failure

• Cultures: blood, respiratory, CSF
• Reverse Transcriptase - PCR (RT-PCR) for viral 

load

• 36 6/7 weeks infant born via C/S due to intolerance 
to labor

• Maternal histories unremarkable, not ill at time 
of delivery

• DOL 0 - PPV then CPAP
• DOL 2 - intubated
• DOL 6 - fevers, rash, placed on HFOV, DIC, acute 

liver failure. Positive titers for Coxsackie B4
• DOL 9 - profound coagulopathy. Evaluated for 

possible HLH. HUS normal
• DOL 12 - Empiric high dose Dexamethasone
• DOL 13 - Brief HTN. HUS: large hemorrhage 

near brainstem. CT: significant mass effect on 
the brainstem. Transitioned to comfort care due to 
catastrophic bleed and likely global ischemic injury

Enterovirus D68. Model built using data of viral macromolecular structure from Protein Data 
Bank (Shutterstock)

• Antibiotics for underlying infectious process

• Mechanical ventilation

• Blood products transfusion

• Supportive therapy

• ECMO

• IVIG - no clear evidence of benefit

• Pleconaril (capsid inhibitor) - not available for 

systemic administration

• Currently no approved antiviral therapies for EV 

infection in newborns

• Hand washing, standard precautions

• EV infections should be routinely considered in the 

differential diagnosis of ill infants, especially during 

EV season

• Use of rapid RT-PCR test for viral load

• Massive transfusion protocol (MTP) as indicated

• Frequent HUS to assess for concealed 

hemorrhage

Zhang, M., Wang, H., Tang, J., He, Y., Xiong, T., Li, W., Qu, Y., & Mu, D. 
(2021). Clinical characteristics of severe neonatal enterovirus infection: a 
systematic review. BMC pediatrics, 21(1), 127

Title
Name and credentials (academic degree, 

license, certifications)
Unit or Work Area

Enterovirus in the NICU: A Case Study
Giovana M. King, DNP, APRN, NNP-BC, Intermountain Health, Primary Children's Hospital

Tracy Karp, MSN, APRN, NNP-BC, Intermountain Health, Primary Children's Hospital
Adrienne Cohen, DO, University of Utah

Matthew Douglass, BSME, DO, University of Utah

Background Patient Data Management

Epidemiology

Diagnostic Process

Implications for Practice
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Abstract
The Essentials:  Core Competencies for Professional Nursing Education (“2021 Essentials”), released in 2021, challenged 
educators to reevaluate advanced practice curricula.  Ten domain foci replaced the original eight competency areas. This 
project aimed to align a proposed post-Baccalaureate-to-Doctor of Nursing Practice (PB-DNP) curriculum with the 2021 
Essentials, reveal gaps, and propose recommendations as needed.  We first looked at our existing post-master DNP 
curriculum. An excel spreadsheet mapped DNP course objectives and activities for each of the 2021 domains and 
competencies.  Some gaps were revealed, notably in areas related to direct practice. 

The School of Nursing plans to develop a PB-DNP program that will integrate specialty preparation currently at the master’s 
level., for roles such as nurse practitioner, clinical nurse specialist, and certified nurse midwife. We expanded the mapping
project to evaluate how well these existing specialties met the 2021 Essentials. The neonatal specialty was an early program 
of interest

The expanded mapping revealed improvement in some earlier gaps, including those aligned with direct practice.  Gaps 
persisted in meeting some domains, such as personal and professional development, that will be addressed with 
new/modified coursework.  This project data is currently being used to guide curricular development for the remaining 
specialties

PB-DNP Program Outcomes 

PB-DNP Core and Neonatal Specialty (Excel excerpt)

Excelling at Curricular Mapping:  Neonatal post-Bacc to DNP as an Example
Annette Carley DNP RN NNP, Clinical Professor; Amy L. Renfro MS RN NNP, Assistant Adjunct Professor

University of California, San Francisco, School of Nursing

PB-DNP Core and Neonatal Specialty Program of  Study
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Implementing a Modified Difficult Intravenous Access Algorithm in the NICU 
to Optimize Intravenous Insertion Competency
Amy L. Renfro, MSN, RN, NNP, Assistant Adjunct Professor
Annette Carley, DNP, RN, NNP, Clinical Professor

SWOT ANALYSISBACKGROUND & SIGNIFICANCE
First-attempt intravenous (IV) success is the standard of practice across patient 
populations, as recommended by the Infusion Nurses Society (Gorski, 2021). 
Minimizing IV attempts decreases pain, reduces risk of infection, and increases 
patient and family satisfaction.

In the NICU, first-attempt peripheral IV 
success rates are only 

45% 

There exists a practical dilemma in improving nurses’ peripheral intravenous 
insertion skills through practice, while knowing that multiple attempts increase 
negative patient outcomes and are contrary to the goal of first-attempt success. 

Many NICU patients require up to 
10

attempts to receive peripheral access!
(Legemaat et al. 2016) 

PROPOSED SOLUTION: A MODIFIED 
DIVA ALGORITHM FOR NICU NURSES

Yen et al. (2008) approached the problem of improving the success rate of IV 
placement by developing the difficult intravenous access (DIVA) scoring tool. This 
tool helped to prospectively identify patients who were at high risk of placement 
failure and provided a pathway for escalation of the procedure to a highly-skilled 
provider and/or utilization of advanced insertion techniques. The DIVA tool has 
been externally validated for use in pediatric patients (Girotto et al., 2020). 

Due to the small size and fragility of neonates’ veins, they meet the accepted 
definition of DIVA (Bahl et al., 2021). Given the inherent challenges in obtaining 
neonatal vascular access, it is worthy to refine and implement a DIVA algorithm for 
the NICU setting.

The following algorithm was created to consider the type of access needed, urgency 
of placement, vessel quality, and skill level of the practitioner. By identifying patients 
and vessels which are likely to be successfully cannulated, the novice inserter retains 
opportunities for progression toward expert skillfulness, while simultaneously 
achieving the goal of minimizing the number of intravenous attempts.

CAUSE & EFFECT ANALYSIS

PEOPLE
•Lack of dedicated IV 
teams
•Novice nurses
•Experienced nurses 
with unrefined IV skill

MATERIALS
• Inordinate choice in IV 

catheters
• Limited use of closed-

system catheters
• Shortage of sucrose 

analgesia

ENVIRONMENT
• Reactive, not proactive, unit 

culture
• Lack of family-centeredness
• Suboptimal staffing

METHODS
• No formal IV insertion 

training program
• No strategy for selecting the 

most appropriate vessel
• No strategy for escalating 

procedure to clinician of 
higher skill

PHASE TWO: 
TRAINING AND IMPLEMENTATION 

An international survey of 242 neonatal and pediatric nurses revealed that most 
were observed placing vascular access only one to five times before being deemed 
competent and reported no annual insertion requirement to maintain competency 
(Davis et al., 2020).  Less than half of those surveyed reported having a formal 
procedure to escalate the procedure to an expert clinician. For fostering NICU 
nurse proficiency at IV insertion, the focus should be on formal, specialized training 
programs (Hackett et al., 2021). 

A formal IV insertion training program, conducted via didactic and simulation 
methodologies and incorporating use of this modified DIVA algorithm is planned for 
phase two of this quality improvement project. 

Prior to developing the training program, a needs assessment will be conducted to 
evaluate the current state of IV insertion practices, and what gaps exist in achieving 
desired best practices, as recommended by guiding national organizations (e.g., 
Infusion Nurses Society, Association for Vascular Access, National Association of 
Neonatal Nurses). 

Retrospective chart review of the number of IV insertion attempts per patient IV 
encounter, and self-assessed proficiency of the provider will be noted. These data 
will also be obtained post hoc to assess for improvement in number of IV attempts 
per patient IV encounter and increased perceived provider IV insertion proficiency. 

• Cost
• Training

• Personnel
• Equipment

• Obtain new equipment
• (infrared, ultrasound)
• Expansion into other 

departments (pediatrics, 
emergency)

• Reduced hospital infection rates

• Many IV insertion nurses 
with novice or suboptimal 

skill
• Culture of maintaining the 

status quo; resistance to 
change

• Many skilled IV insertion 
nurses who may serve as 
champions and mentors

• Overall microsystem support 
for improvement in 
decreasing number of 
attempts and optimizing 
clinician skill

Strengths Weaknesses

ThreatsOpportunities

References

Using a DIVA algorithm has been shown to decrease the overall number of IV 
attempts and decrease the number of providers attempting access (Hartman, 2017). 
In addition to patient benefits and practitioner satisfaction, other gains exist. In adult 
patients, healthcare costs of peripheral IV insertion jump sevenfold between one and 
five attempts (van Loon et al., 2020). Far-reaching impacts, which are beyond the 
scope of this quality improvement project, include decreasing neonatal pain and 
adverse neurodevelopmental consequences. 

Always use the most distal vessel that can accommodate the catheter. 
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