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Dear Dr. Sappenfield, 

As you know, the Fragile Infant Feeding Institute (FIFI) is now working 
closely with Loma Linda Publishing Company (LLPC) to continue 
ownership of FIFI Conference now in its 18th year.  USF Health has 
always supported FIFI and we will continue to refer to the expanded 
educational conference as the Fragile Infant Forums and 
Implementation of Standards (FIFI-S).  Dr. Joy Browne, Dr. Mitchell 
Goldstein, Dr. Erin Ross, Dr. Carol Jaeger, and Dr. Elba Fayard will co-
chair the conference.  

Dr. Goldstein is the CEO of Loma Linda Publishing Company (a not-for-
profit Delaware 501 (C) (3) corporation) and the Editor in Chief of 
Neonatology Today (a wholly-owned subsidiary of LLPC). Neonatology 
Today has featured the conference, provided coverage of the 
proceedings, and published conference abstracts for the past several 
years. 

We are delighted to continue the mission of educating clinicians on the 
most recent, evidence-based newborn care and practice in feeding 
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Antibiotic treatment of Chorioamnionitis-Exposed 
Neonates Based Only on Signs of Infection 

Peer Reviewed

John Wimmer, MD, Nicole Chandler, MD, Reese Clark, MD, 
Kaye Gable, MD

Abstract:

Introduction: Decisions about the management of infants ex-
posed to maternal chorioamnionitis are often based on estimates 
of the risk of infection determined by a neonatal early onset sepsis 
risk calculator (NEOSC). Such management, however, results in 
drawing blood from and starting intravenous lines on many healthy 
infants. In some institutions, it also results in separating them 
from their families for treatment in the neonatal intensive care unit 
(NICU). Our practice for many years has been to do laboratory 
studies and give antibiotics to chorioamnionitis-exposed (CE) in-
fants only if they show signs of infection. Using this approach, we 
have evaluated and treated far fewer infants than we would have 
if we had used the NEOSC. We reviewed our experience over five 
years to document the differences in patient management and to 
identify adverse outcomes in these infants.   

Methods: Charts of CE infants ≥ 35 weeks EGA (estimated ges-
tational age) were reviewed over a 5-year period in 2012 when our 
institution converted to electronic medical records. Data collected 
included vital signs, laboratory results, NICU admission, antibiotic 
treatment, and hospital readmission during the first week after 
discharge. Their mothers’ charts were reviewed for data needed 
to complete the NEOSC. The number of infants who underwent 
laboratory evaluations and treatment with antibiotics was com-
pared to the number who would have had such evaluations and 
treatment according to NEOSC recommendations.   

Results: We treated 126 (16%) of 768 CE infants with antibiot-
ics vs. 216 (28%) who would have been treated according to the 
NEOSC recommendations. Another 17 patients had blood cul-
tures but were not treated with antibiotics.  None of the untreated 
infants became ill, had positive blood cultures, were admitted to 
the NICU, or were readmitted to the hospital within the first week 
after discharge.  

Conclusion:   

CE infants were managed safely in our institution based only on 
clinical signs of infection. If multicenter studies corroborate our 
experience, revised recommendations could markedly reduce the 
number of CE infants evaluated and treated with antibiotics.

Introduction:

Infants born to mothers with intra-amnionic infection or inflamma-
tion or both, “Triple I,” (formerly referred to as chorioamnionitis) are 
at increased risk of early-onset sepsis (EOS) (1).   Prior to 2018, 
the Center for Disease Control (CDC) and American Academy of 
Pediatrics Committee on Fetus and Newborn (AAP/COFN) rec-
ommended that these chorioamnionitis-exposed (CE) infants be 
treated with antibiotics for 48 hours after a limited evaluation, in-
cluding blood culture and complete blood count (CBC) (2). These 
recommendations were updated in 2018(3) and included the op-
tion of managing these patients based on the Neonatal Early-On-
set Sepsis Risk Calculator (NEOSC) (4). 

Despite the pre-2018 recommendations of the CDC and AAP CE, 
infants at our institution during that era were not evaluated with 
laboratory studies or treated with antibiotics unless they showed 
clinical signs of sepsis. We report our experience with this ap-
proach for five years, from 2012, when we converted to the elec-
tronic medical record (EMR), until 2018. We describe how these 
patients were managed and how they would have been managed 
based on NEOSC recommendations. Our objectives were: 1. to 
compare the numbers of CE infants ≥ 35 weeks estimated gesta-
tional age (EGA) who were subjected to laboratory evaluation and 
antibiotic treatment using our approach based on clinical signs 
only with those who would have been evaluated and treated ac-
cording to the NEOSC recommendations, and 2. to identify ad-
verse outcomes in CE infants in our institution who were not evalu-
ated and treated. To our knowledge, no published reports describe 
this type of hands-off management of asymptomatic CE infants.

Methods:

Selection criteria and study period

Charts of all women who delivered liveborn infants at ≥ 35 weeks 
EGA from when the EMR was implemented in July 2012 until Jan-
uary 2018 were reviewed. Those containing CPT codes for cho-
rioamnionitis or intrapartum fever were searched, and our study 
population consisted of those with a clinical diagnosis of chorio-
amnionitis or a documented intrapartum temperature elevation of 
≥ 100.4F.  

“We report our experience with this 
approach for five years, from 2012, when 
we converted to the electronic medical 
record (EMR), until 2018. We describe 
how these patients were managed and 
how they would have been managed 
based on NEOSC recommendations. ”

“Infants born to mothers with intra-
amnionic infection or inflammation or 
both, “Triple I,” (formerly referred to as 
chorioamnionitis) are at increased risk 
of early-onset sepsis (EOS) (1)."
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“29,830 infants ≥ 35 weeks EGA were 
born during the study period, of which 
768 (3%) met our selection criteria. Of 
these 768 infants, 533 (69%) of their 
mothers received antibiotics before 
delivery, and 171 (22%) were GBS 
positive.”

“The NEOSC would have classified these 
“symptomatic” infants as either having 
“clinical illness” or as being “equivocal.” 
They were admitted to the NICU for 
further observation. They underwent 
laboratory evaluations, including blood 
cultures and CBCs, and, in most cases, 
were treated with at least a short course 
of antibiotics.”
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Data collection and monitoring

Data was entered into a deidentified electronic case report form 
by a clinical research associate with the supervision of one of 
the authors to assure adherence to the protocol, accuracy, and 
privacy in accordance with the International Conference on Har-
monization Good Clinical Practice Guidelines and HIPAA Regula-
tions. The Cone Health Institutional Review Board reviewed the 
protocol, which determined an exempt status. 

Maternal and infant data needed to complete the NEOSC was col-
lected. Maternal data included the EGA, the mother’s highest an-
tepartum temperature, duration of rupture of membranes, Group 
B Streptococcus (GBS) status, and type and timing of intrapartum 
antibiotics given. Neonatal data included the vital signs, laboratory 
results including CBCs, procalcitonin (used at our institution as 
an inflammatory marker), blood and cerebrospinal fluid cultures, 
admission to the Neonatal Intensive Care Unit (NICU), treatment 
with antibiotics, length of stay, and hospital readmission within the 
first week after discharge.

Patient stratification and management

Symptomatic infants. Infants were identified as symptomatic if 
they met any of the following criteria: 

1. Need for supplemental oxygen or any respiratory support 
lasting more than 30 minutes after birth

2. Persistent respiratory distress (even without the need for 
supplemental oxygen)

3. Persistent abnormal vital signs (heart rate ≥ 160, respiratory 
rate ≥ 60, or temperature ≥ 100.4F or < 97F)

4. Non-specific signs of infection were noted by attending pro-
viders, e.g., poor color/perfusion, lethargy, and irritability.

The NEOSC would have classified these “symptomatic” infants 
as either having “clinical illness” or as being “equivocal.” They 
were admitted to the NICU for further observation. They under-
went laboratory evaluations, including blood cultures and CBCs, 
and, in most cases, were treated with at least a short course of 
antibiotics.

Asymptomatic infants. Infants who met none of those criteria 
were defined as asymptomatic. They did not undergo any labora-
tory evaluation, regardless of NEOSC score, and they roomed in 
with their mothers in the mother-baby unit. They received routine 
care, including a full assessment within 2 hours of birth by a nurse 
who had reviewed the mother’s prenatal record and delivery in-

formation. Vital signs were performed at 30 minutes and 1 and 2 
hours of age. If vital signs were outside normal ranges they were 
repeated every 1 – 2 hours until stable. Attending providers were 
notified of abnormal vital signs or other concerns at any time. 

NEOSC scores. Data collected from maternal records was en-
tered into the “Scenario” fields of the NEOSC to assess the sepsis 
risk. The CDC national incidence of early-onset sepsis (0.5/1000 
live births) was used as the baseline. Data from the neonatal re-
cords was used to determine EOS risk after clinical exam based 
on assessment as well appearing, equivocal, or clinical illness.

Statistical analysis

Our analytical approach to these data was descriptive. We used a 
Fisher’s exact test to compare the recommendations made by the 
NEOSC to our clinical results (Table). We report the odds ratios 
and the p values in the Table. All statistical analyses were per-
formed using JMP 11 (SAS Institute, Cary, NC).

Results:

Sample

29,830 infants ≥ 35 weeks EGA were born during the study pe-
riod, of which 768 (3%) met our selection criteria. Of these 768 
infants, 533 (69%) of their mothers received antibiotics before de-
livery, and 171 (22%) were GBS positive. The median gestational 
age was 40 weeks (10-90th percentile was 38-41 weeks); 14 pa-
tients (1.8%) were late preterm (35 – 36 6/7 weeks EGA) with 
the remainder ≥ 37 weeks; median birth weight was 3405 grams 
(10-90th percentile was 2854-4074 grams). The median 5-minute 
Apgar score was 9 (10-90th percentile was 7-9).

Outcomes

Of the 768 infants enrolled in our study, 126 (16%) were identi-
fied as symptomatic. They were admitted to the NICU and treated 
with antibiotics because of clinical illness. Another 17 patients had 
blood cultures but were not treated with antibiotics. The remaining 
642 patients were not symptomatic and received routine care in 
the mother-baby unit (i.e., no blood cultures or laboratory stud-
ies). None had a later onset of illness, received antibiotics, were 
admitted to the NICU, or had prolonged length of stay. None were 
readmitted to our hospital within one week after discharge.

NEOSC recommendations

Sepsis risk scores were calculated using the NEOSC for 764 of 
the 768 infants (data were unavailable to calculate scores in 4 pa-
tients). In 216 patients (28%), the NEOSC recommended empiric 
antibiotics; for another 102 (13%), the recommendation was to 
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“If we had followed the NEOSC 
recommendations, we would have 
treated 90 patients with antibiotics and 
done blood cultures on 102 patients. 
None of those 192 patients experienced 
adverse outcomes.”

“Most (84%) of the 768CE infants at 
our institution were managed without 
laboratory evaluation and antibiotic 
treatment, and no adverse outcomes 
were seen. Using the NEOSC would have 
resulted in significantly greater numbers 
of infants being cultured and treated. 
If adequately powered multicenter 
studies corroborated our results, 
widespread practice changes could save 
many at-risk but healthy infants from 
unnecessary, costly, and detrimental 
procedures.”
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obtain blood cultures and watch closely. For two infants (0.3%), it 
was to “strongly consider” starting empiric antibiotics. The calcula-
tor recommended no culture or antibiotics for the other 444 infants 
(58%).

Comparison of management (Table)

If we had followed the NEOSC recommendations, we would have 
treated 90 patients with antibiotics and done blood cultures on 
102 patients. None of those 192 patients experienced adverse 
outcomes.

Discussion:

This review expands on our previously reported experience us-
ing clinical signs alone managing CE infants from 2009 – 2012, 
in which none of 182 asymptomatic patients had positive blood 
cultures, significant morbidity, or needed readmission after hos-
pital discharge (5). Recent reports have described limited testing 
and treatment of CE newborns using the NEOSC. Money et al. 
(6) confirmed that NEOSC would reduce antibiotic use from es-
sentially all (99.7%) CE infants to only 2.5%. Multiple other stud-
ies(7-9) described approaches that reduced the use of antibiotics 
but, as opposed to our practice, subjected many to laboratory test-
ing. Joshi et al. (10) suggested that treatment based primarily on 
clinical signs of illness might necessitate changes in the surveil-
lance of at-risk infants to ensure their safety. We have not imple-
mented cautionary measures for asymptomatic CE infants; they 
receive routine care and monitoring like the non-CE infants in the 
mother-baby unit.

As noted by Hooven and Polin(11), many studies indicate that 
laboratory evaluations of well-appearing CE infants may not be 
helpful and may have adverse effects, including interference with 
breastfeeding (12). A 2016 AAP policy statement(13) underscores 
gaps in knowledge of the effects of pain in neonates but notes 
that “repeated painful exposures have the potential for deleterious 
consequences.” Franck et al. (14) surveyed parents at 11 NICUs 
in the United Kingdom and the United States and reported that 
they were affected emotionally by their infants’ pain and worried 
about long-term effects on their relationships.

If this can be done safely, there are many reasons to avoid antibi-
otic exposure. Antibiotic exposure is associated with health prob-
lems in later childhood, including obesity(15-17), wheezing,(18) 
allergic rhinitis(19), and asthma (20, 21). Also, of course, it in-
creases hospital costs. Gong(22) showed savings of about $4000/
patient when treatment was reduced by using the NEOSC ver-
sus adherence to the former CDC/AAP guidelines. Length of stay 
is undoubtedly reduced by avoiding antibiotic treatment, but we 
could not measure this since we did not have a comparison group 
of treated asymptomatic patients.

The safety of approaches restricting evaluation and treatment is 
difficult to establish since EOS is uncommon, even in CE infants. 
Using a higher baseline EOS incidence (4/1000 versus 0.5/1000) 
captured all cases of culture-positive EOS in the study of Sloane 
et al. (23) but required culturing almost all CE infants and treat-
ing three times as many. The multicenter study by Wortham et 
al. (24) documented an incidence of EOS of about 0.1%, 60% 
of which occurred in CE infants. They estimated that 60 to 1400 
infants would be evaluated and treated for each infected infant. 
Assuming (hypothetically) that all EOS infants were born to moth-
ers with chorioamnionitis and that 20% of them died, we estimated 
a sample size of 16,000 to prove perfect safety of our approach 
in the prevention of death due to EOS. Any single-center study 
would, therefore, face sample-size limitations.

Also, our outcomes may not be universally applicable since ours 
is a single-center study. Our careful observation of the routine, 
low-risk newborn population provides a safety net for untreated 
infants, which may not be the case in other institutions. Finally, it 
may be that there were infants readmitted to other institutions for 
sepsis-related complications, but this is unlikely since our institu-
tion has the only pediatric emergency department within 30 miles, 
and most of our patients are local.

Conclusions:

Most (84%) of the 768CE infants at our institution were managed 
without laboratory evaluation and antibiotic treatment, and no ad-
verse outcomes were seen. Using the NEOSC would have result-
ed in significantly greater numbers of infants being cultured and 
treated. If adequately powered multicenter studies corroborated 
our results, widespread practice changes could save many at-risk 
but healthy infants from unnecessary, costly, and detrimental pro-
cedures.
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It  is hard to be a Neonatologist who took the 
path through Pediatrics first, and not use a 
Dr. Seuss quote from time-to-time. 

If  your unit  is anything like ours where you 
work, I imagine you feel as if  you are 
bursting at the seams.

As the population grows, so do our patient 
volumes.  I often quote the number 10% as 
being the number of  patients  we see out of 
all deliveries each year in our units.  When I 
am asked why  our numbers are so high, I 
counter that the answer is simple.  For every 
extra 100 births, we get 10 admissions. It  is 
easy  though, to get lost  in the chaos of 
managing a unit  in such busy  times, and not 
take a moment to look back and see how far 
we have come. What did life look like 30 
years ago or 25 years ago?  In Winnipeg, we 
are preparing to make a big move into a 
beautiful new facility  in 2018. This will see us 
unify  three units into one,  which is no easy 
task but will mean a capacity  of  60 beds 
compared to the 55 operational beds we 
have at the moment.

In 2017, were routinely  resuscitating infants 
as young as 23 weeks, and now with weights 
under 500g at times. Whereas in the past, 
anyone under 1000g was considered quite 
high risk, now the anticipated survival for a 
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By Michael Narvey, MD
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years ago or 25 years 
ago?”
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National Perinatal Association 2024 Respiratory Syncytial 
Virus (RSV) Prevention Clinical Practice Guideline: Clinical 
Presentation, Prevention Strategies, and Social Impacts in 

Children: An Evidence-Based Interdisciplinary Collaboration

Peer Reviewed

“Respiratory syncytial 
virus (RSV) causes a 
spectrum of respiratory 
illnesses in infants and 
young children. It is the 
leading cause of lower 
respiratory tract infections 
(LRTI) in newborns in the 
first five years of life and is 
especially concerning in the 
first year of life. (1-4) RSV 
can lead to hospitalizations, 
with the most common 
admitting diagnosis of 
bronchiolitis, pneumonia, 
and septicemia. (3, 5)”

“Current prevention 
strategies include 
hygiene, breastfeeding, 
maternal immunizations, 
and immunization with 
either Nirsevimab-
alip (BEYFORTUS) or 
palivizumab (SYNAGIS), 
monoclonal antibodies 
(mAb). (2, 3) Before 2023, 
palivizumab (SYNAGIS) 
was the only mAb available 
and had been indicated for 
only for preterm infants and 
infants with co-morbidities, 
which left most of the infant 
population unprotected. (4)”
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Mitchell Goldstein, MD, MBA, CML, 
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MD, Elba Fayard, MD, Nicole Kraus, 
DO, Angela Patterson, MD, Melissa 
Scala, MD, Kristy Love, Cristal Grogan, 
Colleen Kraft, MD, MBA, Donald Null, 
MD, T. Allen Merritt, MD, MHA

Introduction: 

Respiratory syncytial virus (RSV) causes a 
spectrum of respiratory illnesses in infants 
and young children. It is the leading cause 
of lower respiratory tract infections (LRTI) 
in newborns in the first five years of life and 
is especially concerning in the first year of 
life. (1-4) RSV can lead to hospitalizations, 
with the most common admitting 
diagnosis of bronchiolitis, pneumonia, and 
septicemia. (3, 5) There is an increased 
risk of severe lower respiratory tract 
RSV in infants born prematurely, with 
hemodynamically significant congenital 
heart disease, bronchopulmonary 
dysplasia, neuromuscular disease, 
congenital and inherited airway anomalies, 
immunosuppression, and male sex. (2, 6)

However, most hospitalizations happen 
to otherwise healthy infants. (3) Upon 
admission, the median age was three 
months, and the median length of stay 
was three days (5). RSV is associated 
with adverse long-term outcomes, such 
as asthma, excess morbidity, and reduced 
quality of life (2, 5). RSV is a global illness 
considered a global health priority; in 
2019, a meta-analysis estimated that RSV 
was associated with 33 million acute lower 
respiratory tract infections and 3-6 million 
hospitalizations for acute lower respiratory 
tract infection annually. (1, 3)

RSV has traditionally been a seasonal 
disease observed primarily in winter; 
however, multiple countries reported 
out-of-season RSV resurgences. (1, 2) 
During the winter of 2020-2021, at the 
height of the COVID-19 pandemic, non-
pharmaceutical interventions, such as 
hand hygiene and social distancing, 
slowed the spread of RSV. (1) These non-
pharmaceutical interventions decreased 
population immunity due to a prolonged 

period of minimal RSV exposure (1). RSV 
is now appearing year-round, with spikes 
in spring, summer, and fall. (1) 

Prevention remains the most effective 
strategy to decrease RSV-related 
morbidity and mortality. Current prevention 
strategies include hygiene, breastfeeding, 
maternal immunizations, and immunization 
with either Nirsevimab-alip (BEYFORTUS) 
or palivizumab (SYNAGIS), monoclonal 
antibodies (mAb). (2, 3) Before 2023, 
palivizumab (SYNAGIS) was the only mAb 
available and had been indicated for only 
for preterm infants and infants with co-
morbidities, which left most of the infant 
population unprotected. (4)

However, new RSV prevention strategies 
have been developed (2, 7-9). Thirty-one 
RSV prevention treatments are in clinical 
development, with seven preventative 
therapies in phase 3 clinical trials, focusing 
on the methods of recombinant vector, 
subunit, particle-based, live attenuated, 
chimeric, and nucleic acid vaccines, 

The National Perinatal Association 
(NPA) is an interdisciplinary organiza-
tion that strives to be a leading voice for 
perinatal care in the United States. Our 
diverse membership is comprised of 
healthcare providers, parents & caregiv-
ers, educators, and service providers, 
all driven by their desire to give voice to 
and support babies and families at risk 
across the country. 

Members of the NPA write a regular 
peer-reviewed  column in Neonatology 
Today.
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“RSVpreF (ABRYSVO) is a vaccine for 
pregnant individuals between 32 and 36 
weeks of pregnancy to prevent respiratory 
syncytial virus (RSV) related lower 
respiratory tract disease (LRTD) in infants 
up to six months old. If timed correctly, it 
may provide similar protection to infants as 
nirsevimab-alip (BEYFORTUS). (11, 12)”

“One of the key concerns is that 
healthcare decision-makers and systems 
must be capable of taking advantage of 
upcoming technological advancements 
in prophylaxis and resources to make 
sure that at risk individuals have access 
to these enhancements (4). This can be 
approached through a multi-stakeholder 
implementation to cover data gaps and 
ensure knowledge is available to parents 
and doctors about prevention options. (4)”
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and monoclonal antibodies. (7) Vaccine development has 
encountered numerous challenges, primarily the immaturity of 
the infant’s immune system (3). With these challenges, there are 
new treatment strategies that are now FDA-approved, including 
maternal RSVpreF (ABRYSVO) and infant immunization with a 
long-acting nirsevimab-alip (BEYFORTUS). (3) 

Nirsevimab-alip (BEYFORTUS) is a long-acting intramuscular 
recombinant neutralizing human IgG mAb against the RSV 
F protein (8, 9). The extended half-life allows a single dose of 
Nirsevimab to cover the entire RSV season and can be given 
to preterm, high-risk, and term infants (8, 9). A single dose of 
Nirsevimab protected hospitalizations throughout the RSV season 
in 74.5-78.6% (10). nirsevimab-alip (BEYFORTUS) protects 
against RSV subtypes A and B, lower respiratory tract infection, 
and hospitalization due to lower respiratory tract infection (10). 
nirsevimab-alip (BEYFORTUS) adverse events were on par with 
placebo at 1.3% and 1.5%, respectively (10). Even with the recent 
approval of nirsevimab-alip (BEYFORTUS), there remains a need 
for an RSV vaccine and additional treatment options. 

RSVpreF (ABRYSVO) is a vaccine for pregnant individuals 
between 32 and 36 weeks of pregnancy to prevent respiratory 
syncytial virus (RSV) related lower respiratory tract disease (LRTD) 
in infants up to six months old. If timed correctly, it may provide 
similar protection to infants as nirsevimab-alip (BEYFORTUS). 
(11, 12)

Even with new preventative treatment options, there are still 
significant disparities in medical treatment depending on race, 
ethnicity, and socioeconomic status. Twice as many children from 
racial/ethnic diverse minorities are admitted to the hospital with 
RSV infections when compared to all other admissions during the 
same year (5). Infants less than a year from a low socioeconomic 
status accounted for the most significant proportion of RSV-related 
respiratory hospitalizations (13, 14). RSV causes a considerable 
burden in young children, varying socioeconomic groups (14). 
The financial burden caused by RSV affects both the individual 
and the hospital system. Under current standards of care, RSV 
causes hospitalizations to cost $1.2 billion annually (2021 USD) 
(15). Implementing universal immunization with nirsevimab-alip 
(BEYFORTUS) may reduce costs by up to $612 million (15). It is 
crucial to understand the burden of hospitalizations and disparities 
between population groups, and there is a need for systemic 
analysis of the impacts of RSV on minority groups as well as those 
affected by disparity. Interestingly, the impact of the Vaccines for 
Children Program may create instances where those considered 
most at risk for disparity are more likely to receive prophylaxis. 

(16, 17)

The health impacts of RSV go beyond the acute episode phase 
and represent a burden for healthcare costs and resources. (2, 
4, 6) Interventions should reduce RSV infection’s effects through 
health education, information, monitoring of population immunity, 
and prevention in high-risk populations. (1, 6) One of the key 
concerns is that healthcare decision-makers and systems must 
be capable of taking advantage of upcoming technological 
advancements in prophylaxis and resources to make sure that 
at risk individuals have access to these enhancements (4). This 
can be approached through a multi-stakeholder implementation to 
cover data gaps and ensure knowledge is available to parents and 
doctors about prevention options. (4) 

Protecting all infants against RSV is critical by implementing an 
immunization strategy with Nirsevimab to reduce infants’ health 
and economic burden. (4, 15) Most infants, including high-
risk palivizumab (SYNAGIS)-eligible infants, will benefit from 
nirsevimab-alip (BEYFORTUS) immunization if maternal RSVpreF 
is not given or timed correctly. (15, 18) Newer immunizations 
and vaccines may further leverage additional advantages and 
protections that are even more durable resulting in single dose 
protection. The need for monthly prophylaxis may be problematic 
for compliance in some situations.

RSVpreF  (ABRYSVO) (maternal vaccination):

RSVpreF (ABRYSVO) is a vaccine with an antigen component 
containing recombinant RSV preF A and RSV preF B.  The RSV 
preF A and RSV preF B recombinant proteins are lyophilized.   After 
reconstitution, each RSVpreF (ABRYSVO) dose is approximately 
0.5 mL. The vaccine is formulated to contain 120 mcg of RSV 
stabilized prefusion F proteins (60 mcg RSV preF A and 60 mcg 
RSV preF B) per 0.5 mL. (11)

RSVpreF (ABRYSVO) is a vaccine for pregnant individuals 
between 32 and 36 weeks. It can prevent respiratory syncytial 
virus (RSV) related lower respiratory tract disease (LRTD) in 
infants up to six months old. Individuals aged 60 may also be 
given this vaccine to prevent RSV-related LRTD. Despite other 
risk factors, This vaccine is not FDA-approved for anyone other 
than pregnant individuals and those 60 years or older. Notably, 
it has not been studied in patients under age ten, and there may 
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“Two clinical studies found more preterm 
births in those pregnant individuals 
receiving RSVpreF (ABRYSVO) compared 
to placebo. However, there was not 
enough statistical strength to this finding 
to categorically link ABRYSVO to preterm 
birth. RSVpreF (ABRYSVO) should only be 
given to pregnant individuals between 32 
and 36 weeks gestation to minimize the risk 
of preterm birth at still earlier gestations.”

“ High-risk pregnant individuals were not 
enrolled in the clinical studies involving 
RSVpreF (ABRYSVO). The effect of dosing 
in these individuals on preterm delivery 
cannot be ascertained. (11)”

“The presence of RSVpreF (ABRYSVO) 
in human milk has not been studied 
adequately, and there is no data on how 
it may affect breastfed infants or milk 
production. Should a pregnant individual 
need RSVpreF (ABRYSVO), weighing 
the benefits of breastfeeding for the 
infant’s development (i.e., the result of a 
previous pregnancy) and health against 
any potential risks from the vaccine or the 
pregnant individual’s condition is crucial.”
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not be adequate data to ascertain safety in very young pregnant 
individuals. (11)

Two clinical studies found more preterm births in those pregnant 
individuals receiving RSVpreF (ABRYSVO) compared to placebo. 
However, there was not enough statistical strength to this 
finding to categorically link ABRYSVO to preterm birth. RSVpreF 
(ABRYSVO) should only be given to pregnant individuals between 
32 and 36 weeks gestation to minimize the risk of preterm birth 
at still earlier gestations. Immunization of mothers past 36 weeks 
gestation  may not provide enough time for the vaccination to 
produce the desired effect with the transfer of the antibody across 
the placenta prior to delivery of the baby.  High-risk pregnant 
individuals were not enrolled in the clinical studies involving 
RSVpreF (ABRYSVO). The effect of dosing in these individuals 
on preterm delivery cannot be ascertained. (11)

In the first study, 5.7% of the ABRYSVO group (202 out of 3,568) 
had preterm births versus 4.7% in the placebo group (169 out of 
3,558). In the second, 5.3% of RSVpreF (ABRYSVO) recipients (6 
out of 114) had preterm births, while 2.6% of placebo recipients (3 
out of 116) did. Some prematurely born infants required hospital 
care within 30 days after birth, with 83 in the RSVpreF (ABRYSVO) 
group and 80 in the placebo group. Based on the available data, it 
is uncertain if RSVpreF (ABRYSVO) directly causes preterm birth. 

A similar trend with an increase in the rate of prematurity was seen 
among infants born to participants vaccinated between 32 and 
36 weeks of gestation, with 4.2% in the RSVpreF (ABRYSVO) 
group (68 out of 1,631) and 3.7% in the placebo group (59 out of 
1,610). RSVpreF (ABRYSVO) has not been studied in pregnant 
individuals under 24 weeks gestational age or those at increased 
risk for preterm birth. (11)

Within the first month of life, 37.1% of infants whose mothers 
received RSVpreF (ABRYSVO) experienced adverse events, 
compared to 34.5% of those whose mothers received a placebo. 
Higher delivery rates were at a low birth weight (5.1% in the 
RSVpreF (ABRYSVO) group versus 4.4% in the placebo group). 
Congenital abnormalities occurred in 5.0% of the RSVpreF 
(ABRYSVO) group and 6.2% in the placebo group. Neonatal 
jaundice was observed in 7.2% of the RSVpreF (ABRYSVO) 
group and 6.7% of the placebo group. (11)

Severe adverse reactions were observed in pregnant individuals 
at a higher rate in the RSVpreF (ABRYSVO) group compared to 
the placebo group, including preeclampsia (1.8% versus 1.4%) 
and gestational hypertension (1.1% versus 1.0%). Both may 
contribute to a higher rate of preterm birth. (11)

Concerning safety data, there were ten fetal deaths (0.3%) in 
the RSVpreF (ABRYSVO) group and eight (0.2%) in the placebo 
group. Regarding mortality during the neonatal period for babies 
born to pregnant individuals, there were two deaths in the RSVpreF 
(ABRYSVO) group and five in the placebo group. There were five 
deaths in the RSVpreF (ABRYSVO) group and 12 in the placebo 
group, looking at overall mortality, including deaths beyond the 
neonatal period.

Among the infants born to individuals in the RSVpreF (ABRYSVO) 
group and the placebo group, 202 (5.7%) and 169 (4.7%), 
respectively, were delivered prematurely. 180 (5.0%) and 220 
(6.2%) had congenital malformations or anomalies, respectively. 
10 (0.3%) fetal deaths occurred in the RSVpreF (ABRYSVO) 
group and 8 (0.2%) in the placebo group. (11)

The presence of RSVpreF (ABRYSVO) in human milk has not 
been studied adequately, and there is no data on how it may 
affect breastfed infants or milk production. Should a pregnant 
individual need RSVpreF (ABRYSVO), weighing the benefits of 
breastfeeding for the infant’s development (i.e., the result of a 
previous pregnancy) and health against any potential risks from 
the vaccine or the pregnant individual’s condition is crucial. No 
data suggests a significant increased risk to the infant following 
breastfeeding.

A trial assessed the effectiveness of RSVpreF (ABRYSVO) in 
preventing RSV-related lower respiratory tract disease (LRTD) in 
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“The results showed a statistically 
significant reduction in severe lower 
respiratory tract disease in infants under 
six months of age but did not demonstrate 
a reduction for non-severe respiratory 
tract disease; however, clinically efficacy 
was present after 90 days through 180 
days after birth. Moreover, these infants 
were not hospitalized and may have seen 
a reduction in disease severity based on 
maternal vaccination.”

“Nirsevimab-alip (BEYFORTUS) is a 
respiratory syncytial virus F protein-
directed fusion inhibitor based on a 
recombinant human immunoglobulin G1 
kappa (IgG1κ) monoclonal antibody. The 
molecular weight is approximately 146.3 
kDa. There is a correlation between a 
serum nirsevimab-alip (BEYFORTUS) AUC 
of at least 12.8 mg day/mL and decreased 
medically attended RSV lower respiratory 
tract infection (MA RSV LRTI).”
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babies born to individuals who were vaccinated during pregnancy. 
The study measured how well RSVpreF (ABRYSVO) prevented 
severe RSV-associated LRTD in infants after birth. Participants 
were randomly assigned to receive RSVpreF (ABRYSVO) or a 
placebo, and this study included sites worldwide. Vaccine efficacy 
(VE) gauged the risk reduction of severe LRTD caused by RSV 
and LRTD caused by RSV in infants born to vaccinated individuals 
compared to those born to individuals who received a placebo. 
Maternal participants were also randomly divided into those 
who received RSVpreF (ABRYSVO) and those who received 
a placebo. RSV-associated LRTD in infants was diagnosed 
through a medical visit with confirmed RSV illness using specific 
respiratory symptoms. Severe RSV-associated LRTD identified 
those with more severe symptoms. Hospitalizations due to RSV 
were also tabulated. (19)

A medically attended visit with an RT-PCR (reverse transcription-
polymerase chain reaction) confirmed RSV with one or more of 
the following tachypnea: respiratory rate ≥60 breaths/minute, 
≥50 breaths/minute, ≥ 60 days to 1 year of age, or ≥ 40 breaths/
minute ≥12 months to one year of age; SpO2 measured in room 
air <95%; retractions (“chest wall indrawing”) or was defined as a 
RSV-associated LRTD. 

RSV-associated severe LRTD was defined by having tachypnea 
respiratory rate ≥70 breaths per minute <60 days of age, ≥ 60 
breaths per minute ≥ 60 days to one year, or ≥50 bpm ≥ one to 
two years; SpO2 measured in room air <93%; high-flow nasal 
cannula (greater than 2 LPM in the younger infants) or mechanical 
ventilation (invasive or noninvasive), ICU admission for >4 hours 
or loss of consciousness. Hospitalizations due to RSV were 
monitored as a secondary endpoint.

The results showed a statistically significant reduction in severe 
lower respiratory tract disease in infants under six months of age 
but did not demonstrate a reduction for non-severe respiratory 
tract disease; however, clinically efficacy was present after 90 
days through 180 days after birth. Moreover, these infants were 
not hospitalized and may have seen a reduction in disease 
severity based on maternal vaccination. This decreased efficiency 
in the non-severe respiratory tract disease cohort to 90 days may 
indicate the need for additional prophylaxis with palivizumab 
(SYNAGIS) or nirsevimab-alip (BEYFORTUS) during this interval 

for high-risk individuals. However, no data exists as to the 
effectiveness or safety of this strategy.

Nirsevimab-alip (BEYFORTUS):

Nirsevimab-alip (BEYFORTUS) is a respiratory syncytial virus 
F protein-directed fusion inhibitor based on a recombinant 
human immunoglobulin G1 kappa (IgG1κ) monoclonal antibody. 
The molecular weight is approximately 146.3 kDa. There is a 
correlation between a serum nirsevimab-alip (BEYFORTUS) AUC 
of at least 12.8 mg day/mL and decreased medically attended RSV 
lower respiratory tract infection (MA RSV LRTI). No formal drug 
interaction studies with other medications, including RSVpreF or 
Palivizumab (SYNAGIS), have been studied with nirsevimab-alip 
(BEYFORTUS). (19)

The PK of nirsevimab-alip (BEYFORTUS) is dose-proportional and 
ranges from 25 mg (0.5 times the lowest approved recommended 
dosage) to 200 mg in the index population. The nirsevimab-alip 
(BEYFORTUS) serum exposures were similar in those born 
during or entering the first RSV season and in those born at < 35 
weeks (including < 29 weeks GA) in the first RSV season and up 
to two years in those patients with CLD or CHD in the first and 
second RSV season. (19)

Nirsevimab-alip  (BEYFORTUS) provides passive immunity by 
targeting the  RSV F protein. The triple amino acid substitution 
(YTE) in the Fc region extends serum half-life. Nirsevimab-alip  
(BEYFORTUS) binds to antigenic site Ø  with dissociation KD = 
0.12 nM and KD = 1.22 nM for RSV subtypes A and B, respectively. 
The F protein, which causes fusion of the viral and cellular 
membranes and facilitates viral entry, is effectively prevented from 
causing virulence. Nirsevimab-alip  (BEYFORTUS) neutralized 
clinical RSV isolates collected worldwide between 2003 and 2017 
with median EC50 values for RSV A of 21 pM (3.2 ng/mL); and for 
RSV B, of 19 pM (2.9 ng/mL). (19)

No resistance-associated substitutions occurred at ≥ 25% 
frequency. Of those who received a single dose of 50 mg 
Nirsevimab-alip  (BEYFORTUS), 5% (2 of 40) of subjects 
with RSV infections had a variant containing nirsevimab-alip 
(BEYFORTUS) resistance-associated substitutions. The two 
subjects each received less than the recommended nirsevimab-
alip (BEYFORTUS) dose but had different substitutions. (19)
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“ The efficacy of nirsevimab-alip 
(BEYFORTUS) against MA RSV LRTI with 
hospitalization in infants of GA > 29 weeks 
to < 35 weeks, receiving a single dose of 50 
mg nirsevimab-alip (BEYFORTUS), based 
on the relative risk reduction was 78.4% 
(p=0.0002), through 150 days post-dose. 
(19)”

“ Nirsevimab-alip (BEYFORTUS) 
demonstrated decreased MA RSV LRTI 
with hospitalization in infants born at > 
35 weeks, receiving a single IM 50 mg or 
100 mg dose for those < 5 kg and > 5 kg, 
respectively. The relative risk reduction 
was 60.2% (p=0.09) up to 150 days post-
dose.”

“ There were no MA RSV LRTI through 
Day 150 post-dose cases in subjects 
who received either nirsevimab-alip 
(BEYFORTUS) or palivizumab (SYNAGIS). 
(19)”

“For infants born outside the RSV season, 
nirsevimab-alip (BEYFORTUS) should be 
administered once before the RSV season 
starts, subject to whether the patient’s 
mother received RSVpreF (ABRYSVO) 
or palivizumab (SYNAGIS), considering 
the duration of protection provided by 
nirsevimab-alip (BEYFORTUS)”
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Some data show that variants resistant to nirsevimab-alip 
(BEYFORTUS) could have cross-resistance to palivizumab 
(SYNAGIS). Palivizumab (SYNAGAIS) retained full neutralization 
potency against resistance-associated substitutions identified in 
nirsevimab-alip (BEYFORTUS). Nirsevimab-alip (BEYFORTUS) 
retained activity against recombinant RSV harboring palivizumab 
(SYNAGIS) resistance-associated substitutions. (19)

A double-blind, placebo-controlled multicenter trial to prevent 
Medically Attended Respiratory Syncytial Virus Lower Respiratory 
Tract Infection (MA RSV LRTI) was performed in preterm infants 
born at gestational age (GA) > 29 weeks and < 35 weeks.  All 
subjects in the nirsevimab-alip (BEYFORTUS) arm received 
50 mg IM of nirsevimab-alip (BEYFORTUS) regardless of body 
weight. The nirsevimab-alip  (BEYFORTUS) dose for those 
during the first RSV season is a single (not monthly) IM 50 mg ( 
< 5 kg) or 100 mg dose (> 5 kg, respectively. 20% were GA > 29 
weeks and < 32 weeks; 80% were GA > 32 and < 35 weeks. The 
efficacy of nirsevimab-alip (BEYFORTUS) against MA RSV LRTI 
with hospitalization in infants of GA > 29 weeks to < 35 weeks, 
receiving a single dose of 50 mg nirsevimab-alip (BEYFORTUS), 
based on the relative risk reduction was 78.4% (p=0.0002), 
through 150 days post-dose. (19)

Nirsevimab-alip (BEYFORTUS) was evaluated in a randomized, 
double-anonymized, placebo-controlled multicenter trial to 
prevent MA RSV LRTI in term and late preterm infants GA > 35 
weeks into their first RSV season.  At randomization, 14% were 
GA > 35 weeks and < 37 weeks; 86% were GA > 37 weeks. (19)

Nirsevimab-alip (BEYFORTUS) demonstrated decreased MA RSV 
LRTI with hospitalization in infants born at > 35 weeks, receiving 

a single IM 50 mg or 100 mg dose for those < 5 kg and > 5 kg, 
respectively. The relative risk reduction was 60.2% (p=0.09) up to 
150 days post-dose. This group, based on increased gestational 
age at birth, may have a statistically decreased risk of severe 
disease. (19)

Another study enrolled certain infants at a higher risk for severe 
RSV disease during the first RSV season: preterm infants 
(< 35 weeks) and infants with CLD related to prematurity or 
hemodynamically significant CHD. Other high-risk groups with 
other anatomical malformations or immunological issues that 
could place them at higher risk for infection were not studied. 
Infants were randomized to preterm (n=615) and CLD/CHD 
(n=310) cohorts to receive nirsevimab-alip (BEYFORTUS) or 
palivizumab (SYNAGIS). Infants received a single IM dose of 
nirsevimab-alip (BEYFORTUS) (50 mg if < 5 kg body weight or 
100 mg if  > 5 kg body weight at the time of dosing), followed 
by four once-monthly IM doses of placebo or five once-monthly 
IM doses of 15 mg/kg palivizumab (SYNAGIS), respectively. At 
randomization, 77 infants (13%) were < 29 weeks GA and 499 
(81%) were GA > 29 to < 35 weeks. In the CLD/CHD cohort, 70% 
had CLD of prematurity; 34% had hemodynamically significant 
CHD; 123 (40%) were < 29 weeks GA, 28% were > 29 weeks to < 
35 weeks GA; and 32% > 35 weeks GA. In the first RSV season, 
the incidence of MA RSV LRTI through 150 days post-dose was 
0.6% (4/616) in the nirsevimab-alip (BEYFORTUS) group and 
1.0% (3/309) in the palivizumab (SYNAGIS) group. (19)

Those with CLD of prematurity or hemodynamically significant 
CHD up to two years of age continued in the trial for a second 
season. Subjects who received nirsevimab-alip (BEYFORTUS) 
during the first season received 200 mg of nirsevimab-alip 
(BEYFORTUS) entering the second season, followed by a 
monthly placebo. Subjects who received palivizumab (SYNAGIS) 
during their first RSV season were randomized to receive either 
nirsevimab-alip (BEYFORTUS) or palivizumab (SYNAGIS) during 
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“During the first RSV season, if surgery is 
performedwithin 90 days after nirsevimab-
alip (BEYFORTUS), an additional dose 
based on body weight should be given. 
If more than 90 days have elapsed 
since nirsevimab-alip (BEYFORTUS), 
the additional dose should be 50 mg. 
For children up to two years of age with 
increased risk in the second season, 
the recommended nirsevimab-alip 
(BEYFORTUS) dosage is a 200 mg dose 
given in two IM injections (2 x 100 mg). ”

“No data suggests that nirsevimab-alip 
(BEYFORTUS) may not given during the 
second season to children up to 2 years 
of age who are at significant risk of severe 
RSV disease and who received palivizumab 
(SYNAGIS) in their first RSV season 
or whose mothers received RSVpreF 
(ABRYSVO). Palivizumab (SYNAGIS) may 
also be administered with the appropriate 
indication during the first or second year of 
eligibility.”
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the second season. There were no MA RSV LRTI through Day 
150 post-dose cases in subjects who received either nirsevimab-
alip (BEYFORTUS) or palivizumab (SYNAGIS). (19)

Nirsevimab-alip (BEYFORTUS) is indicated for preventing MA 
RSV LRTI in the first season. Children up to two years of age 
may remain susceptible to severe disease through two years of 
age. Nirsevimab-alip (BEYFORTUS) may be administered shortly 
after birth. For infants born outside the RSV season, nirsevimab-
alip (BEYFORTUS) should be administered once before the RSV 
season starts, subject to whether the patient’s mother received 
RSVpreF (ABRYSVO) or palivizumab (SYNAGIS), considering the 
duration of protection provided by nirsevimab-alip (BEYFORTUS). 
Patients should receive dosage based on weight, with those less 
than 5 kg receiving 50 mg by IM injection and those above 5 kg 
100 mg by IM injection. 

During the first RSV season, if surgery is performedwithin 90 days 
after nirsevimab-alip (BEYFORTUS), an additional dose based on 
body weight should be given. If more than 90 days have elapsed 
since nirsevimab-alip (BEYFORTUS), the additional dose should 
be 50 mg. For children up to two years of age with increased 
risk in the second season, the recommended nirsevimab-alip 
(BEYFORTUS) dosage is a 200 mg dose given in two IM injections 
(2 x 100 mg). If more than 90 days have elapsed since receiving 
nirsevimab-alip (BEYFORTUS), the additional dose should be 
100 mg, regardless of weight. (19)

In either case, for children undergoing cardiac surgery with 
cardiopulmonary bypass or ECMO, an additional dose of 
nirsevimab-alip (BEYFORTUS) is recommended as soon as 
the child is stable off bypass following surgery to ensure that 
nirsevimab-alip (BEYFORTUS) is not filtered from the serum or 
diluted by the circuit. (19)

Nirsevimab-alip (BEYFORTUS) may be given with other 
vaccines. There is no information regarding the co-administration 
of nirsevimab-alip (BEYFORTUS) with other immunoglobulin 
products. There is no data regarding substituting nirsevimab-alip 
(BEYFORTUS) for palivizumab (SYNAGIS) once prophylaxis 
treatment is initiated with palivizumab (SYNAGIS) or whether 
palivizumab (SYNAGIS) may be given following administration of 

nirsevimab-alip (BEYFORTUS) or RSVpreF (ABRYSVO) received 
by the patient’s mother. No data suggests that nirsevimab-
alip (BEYFORTUS) may not given during the second season 
to children up to 2 years of age who are at significant risk of 
severe RSV disease and who received palivizumab (SYNAGIS) 
in their first RSV season or whose mothers received RSVpreF 
(ABRYSVO). Palivizumab (SYNAGIS) may also be administered 
with the appropriate indication during the first or second year of 
eligibility. In certain circumstances, policy limitations may curtail 
the use of nirsevimab-alip (BEYFORTUS). In these circumstances, 
it is essential to remember that palivizumab (SYNAGIS) may be 
used. (12, 19)

Nirsevimab-alip (BEYFORTUS) is contraindicated in infants 
and children with a history of severe hypersensitivity, including 
anaphylaxis, to nirsevimab-alip (BEYFORTUS) or related 
compounds. Severe hypersensitivity reactions and anaphylaxis 
have occurred by administering other monoclonal antibodies.  
With IM injections, the risk of thrombocytopenia, coagulation 
disorder, or individuals on anticoagulation therapy should be 
taken into consideration.

A randomized, double-blind, controlled multicenter trial in infants 
at high risk for severe disease evaluated the safety of nirsevimab-
alip (BEYFORTUS). Palivizumab (SYNAGIS) was given to the 
control group. Subjects received nirsevimab-alip (BEYFORTUS) 
or palivizumab (SYNAGIS) (SYNAGIS). Six hundred fourteen 
infants received nirsevimab-alip (BEYFORTUS). 214 and 
103, respectively, had CLD associated with prematurity or 
hemodynamically significant CHD. 12 infants had both CLD 
and CHD. Subjects with CLD  or hemodynamically significant 
CHD could continue receiving nirsevimab-alip (BEYFORTUS) 
or palivizumab (SYNAGIS) before the second RSV season. 
All subjects who received nirsevimab-alip (BEYFORTUS) also 
received nirsevimab-alip (BEYFORTUS) in the second RSV 
season (N=180). Those who received palivizumab (SYNAGIS) 
in the first season were randomized to receive nirsevimab-alip 
(BEYFORTUS) or palivizumab (SYNAGIS) in the second RSV 
season. The safety profile of nirsevimab-alip (BEYFORTUS) 
during their second RSV season was comparable with the safety 
profile during the first RSV season. (12, 19)

The safety and effectiveness of nirsevimab-alip (BEYFORTUS) 
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“There has been some concern about 
the possibility of associated preterm 
birth if RSVpreF (ABRYSVO) was given 
sooner than 32 weeks gestation. It takes 
approximately two weeks for maternal 
antibodies to cross the placenta, and 
passage of these antibodies is more certain 
during the later part of the third trimester. 
(11, 20) Passage of the immune active 
antibody is optimal in late gestation.”

“Babies born in November through March 
at late preterm or term gestation will be 
protected during the season. The additional 
protection may not provide benefits if the 
RSV season ends in April. This analysis 
may not be valid if COVID continues to 
produce alterations in the RSV season. 
(21)”

“A cost-effective strategy should include 
analyzing whether maternal RSVpreF 
(ABRYSVO) will provide significant 
protection during the RSV season, the 
potential need for palivizumab (SYNAGIS) 
or nirsevimab-alip (BEYFORTUS), and 
whether a second season is indicated. 
(17, 22) Again, this guidance provides a 
roadmap for navigating the FDA indication. 
Abridging the indication by shortening 
the eligibility interval in the first or second 
seasons is not recommended and not to 
full FDA indication.”
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have been established for preventing RSV lower respiratory tract 
disease up to two years of age for those who remain vulnerable 
to severe RSV disease. The indications for risk should be 
similar to those reported for palivizumab (SYNAGIS).  The use 
of nirsevimab-alip (BEYFORTUS) is supported by evidence from 
controlled studies in neonates and infants from birth up to one 
year, with additional pharmacokinetic and safety data in children 
up to two years of age. (12, 19)

There has been some concern about the possibility of associated 
preterm birth if RSVpreF (ABRYSVO) was given sooner than 32 
weeks gestation. It takes approximately two weeks for maternal 
antibodies to cross the placenta, and passage of these antibodies 
is more certain during the later part of the third trimester. (11, 20) 
Passage of the immune active antibody is optimal in late gestation. 
According to the FDA indication, babies at term will have at least 
six months of protection from more severe illness. This means that 
a term baby born in October at term will have protection through 
the typical duration of the RSV season, but this protection may 
wain if the season is prolonged. ‘

Babies born in November through March at late preterm or term 
gestation will be protected during the season. The additional 
protection may not provide benefits if the RSV season ends in 
April. This analysis may not be valid if COVID continues to 
produce alterations in the RSV season. (21) For babies born at 
term in April, nirsevimab-alip (BEYFORTUS) will only protect 
through October; these babies may require additional prophylaxis 

as the protective effect may decrease before the RSV season 
starts. In deciding whether to use nirsevimab-alip (BEYFORTUS) 
or palivizumab (SYNAGIS), the mother’s history of receiving 
RSVpreF (ABRYSVO) is essential. (11, 12, 19, 20, 22)

Financial, availability, and contracting may drive the use of one 
versus another prophylaxis strategy. The current indication of 
RSVpreF (ABRYSVO) extends prophylaxis to all babies born at 
least two weeks after immunization except those born to mothers 
at risk of a reaction from the immunization administration. (22) 
Palivizumab (SYNAGIS) remains indicated for preterm infants 
born up to 35 6/7 weeks and those with significant risk factors. 
Palivizumab (SYNAGIS) may be used instead of nirsevimab-
alip (BEYFORTUS), subject to availability in these patients. 
(23) Although palivizumab (SYNAGIS) has been used in term 
gestation neonates with additional risk factors (e.g., congenital 
heart disease), palivizumab (SYNAGIS) has an FDA indication 
for those neonates. This guidance does not endorse the dosing 
of term neonates with palivizumab (SYNAGIS) as this purpose 
is not compliant with the FDA indication. A cost-effective strategy 
should include analyzing whether maternal RSVpreF (ABRYSVO) 
will provide significant protection during the RSV season, the 
potential need for palivizumab (SYNAGIS) or nirsevimab-alip 
(BEYFORTUS), and whether a second season is indicated. (17, 
22) Again, this guidance provides a roadmap for navigating the 
FDA indication. Abridging the indication by shortening the eligibility 
interval in the first or second seasons is not recommended and 
not to full FDA indication.

Palivizumab (SYNAGIS)

Palivizumab (SYNAGIS) is a respiratory syncytial virus (RSV) F 
protein inhibitor monoclonal antibody that prevents severe LRTD 
caused by RSV in pediatric patients who were born prematurely 
(<35 weeks gestational age) and who are < six months of age at 
the beginning of RSV season, with bronchopulmonary dysplasia 
(BPD) that required medical treatment within the previous six 
months and who are < two years at the beginning of RSV season,

with hemodynamically significant congenital heart disease (CHD) 
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“Palivizumab (SYNAGIS) is indicated 
to prevent RSV-related severe lower 
respiratory tract disease in those with a 
history of premature birth (< 35 weeks 
gestational age), six months of age or 
younger at the start of the season, with 
bronchopulmonary dysplasia (BPD) that 
required medical treatment within the 
previous six months and who are two 
years or younger at the beginning of RSV 
season, with hemodynamically significant 
congenital heart disease (CHD) and who 
are two years or younger at the beginning 
of RSV season. (12)”

“The first palivizumab (SYNAGIS) dose 
should be administered before the RSV 
season. The subsequent doses should 
be administered monthly. Those who are 
symptomatic with RSV infection should 
continue to receive monthly doses. In the 
northern hemisphere, the RSV season 
typically commences in November and 
lasts through April. However, it may begin 
earlier or persist later due to geographical 
considerations or modulation of the pattern 
secondary to COVID-19 or influenza 
seasonality and control measures. (12)”
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and who are two years of age or younger at the beginning of RSV 
season. Synagis’s safety and efficacy are unknown for treating 
RSV disease. (12)

Palivizumab (SYNAGIS) is dosed at 15 mg per kg of body weight 
intramuscularly before the RSV season. The remaining doses are 
administered monthly throughout the RSV season.  

After cardio-pulmonary bypass, patients should receive an 
additional dose of palivizumab (SYNAGIS) promptly following the 
cardio-pulmonary bypass. After that, monthly doses should be 
administered.  (12)

Anaphylaxis or severe acute hypersensitivity reactions have 
been reported. If such reactions occur, discontinue palivizumab 
(SYNAGIS) and administer appropriate medications.  Palivizumab 
(SYNAGIS) should be given with caution to children with 
thrombocytopenia or any coagulation disorder. Palivizumab 
(SYNAGIS) may interfere with immunological-based RSV 
diagnostic tests, such as some antigen detection-based assays. 
Fever and rash occur in greater than or equal to 10% and at least 
1% more frequently than placebo. (12)

Safety and effectiveness in children older than two years old have 
not been established.

Palivizumab (SYNAGIS) is indicated to prevent RSV-related 
severe lower respiratory tract disease in those with a history of 
premature birth (< 35 weeks gestational age), six months of age 
or younger at the start of the season, with bronchopulmonary 
dysplasia (BPD) that required medical treatment within the 
previous six months and who are two years or younger at the 
beginning of RSV season, with hemodynamically significant 
congenital heart disease (CHD) and who are two years or younger 
at the beginning of RSV season. (12)

The first palivizumab (SYNAGIS) dose should be administered 
before the RSV season. The subsequent doses should be 
administered monthly. Those who are symptomatic with RSV 

infection should continue to receive monthly doses. In the 
northern hemisphere, the RSV season typically commences in 
November and lasts through April. However, it may begin earlier 
or persist later due to geographical considerations or modulation 
of the pattern secondary to COVID-19 or influenza seasonality 
and control measures. (12)

Other acute severe hypersensitivity reactions have been 
reported on exposure to palivizumab (SYNAGIS), including 
urticaria, pruritus, angioedema, dyspnea, respiratory failure, 
cyanosis, hypotonia, hypotension, and unresponsiveness. 
(12)The relationship between these reactions and developing 
antibodies to palivizumab (SYNAGIS) is unknown. If a significant 
hypersensitivity reaction occurs with palivizumab (SYNAGIS), its 
use should be permanently discontinued. If a mild hypersensitivity 
reaction occurs, a risk-benefit analysis should guide further 
palivizumab administration (SYNAGIS). (12)

Palivizumab (SYNAGIS) may interfere with immunological-based 
diagnostic tests, including RSV antigen detection-based assays. 
In addition, palivizumab (SYNAGIS) inhibits virus replication in cell 
culture and may also interfere with viral culture assays. Palivizumab 
(SYNAGIS) does not interfere with reverse transcriptase-
polymerase chain reaction-based assays. These diagnostic test 
results and clinical findings can guide medical decision-making. 
The safety and efficacy of palivizumab (SYNAGIS) have not been 
established for treating RSV disease. (12)

Palivizumab (SYNAGIS) has been studied in randomized control 
clinical trials. One study involved children two years or younger 
with BPD or infants with premature birth (< 35 weeks) who were 
less than or equal to 6 months of age at study entry. Another study 
evaluated consecutive seasons among children two years or 
under with hemodynamically significant congenital heart disease. 
In the combined studies, fever and rash were more frequent 
among palivizumab (SYNAGIS) than those who received placebo, 
27% versus 25% and 12% versus 10%, respectively. (12)

The incidence of anti-palivizumab antibodies was not significant. 
In children receiving palivizumab (SYNAGIS) for a second 
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“No formal drug-drug interaction 
studies were conducted.  The safety and 
effectiveness of palivizumab (SYNAGIS) 
in children older than two years or 
persons of reproductive age have not 
been established. Overdoses up to 85 mg/
kg have been reported. In some cases, 
adverse reactions were reported.”

“In children, < two years with 
hemodynamically significant CHD who 
received palivizumab (SYNAGIS) and 
underwent cardio-pulmonary bypass 
for open-heart surgery, the mean serum 
palivizumab (SYNAGIS) concentration 
declined by 58%. (12)”
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season, a transient, low titer reactivity was identified in a single 
individual. This reactivity was not associated with adverse events 
or alteration in serum concentrations.  (12)

These findings represent the percentage of test results indicating 
antibodies to palivizumab (SYNAGIS) in an enzyme-linked 
immunosorbent assay (ELISA), and the assay’s sensitivity 
and specificity heavily influence their accuracy. The ELISA has 
notable limitations in detecting anti-palivizumab antibodies 
when palivizumab is present. Immunogenicity samples tested 
using the ELISA assay likely contained palivizumab at levels 
that could hinder the detection of anti-palivizumab antibodies. 
To address this, an electrochemical luminescence (ECL)-based 
immunogenicity assay, which exhibits greater tolerance for the 
presence of palivizumab compared to the ELISA,   assessed anti-
palivizumab antibodies from two additional clinical trials. The rates 
of positive results for anti-palivizumab antibodies in these trials 
were 1.1% and 1.5%. (12)

Adverse reactions have been identified during the post-approval 
use of palivizumab (SYNAGIS). These reactions are from a 
population with unknown dimensions and compliance. One 
cannot estimate frequency or establish a causal relationship to 
palivizumab (SYNAGIS). Severe thrombocytopenia has been 
associated with receiving palivizumab (SYNAGIS) as well as 
injection site reactions. Post-marketing reports suggest that, within 
a single RSV season, adverse events after six doses of Synagis 
are no different than if the patient received only five doses.

No formal drug-drug interaction studies were conducted.  The 
safety and effectiveness of palivizumab (SYNAGIS) in children 
older than two years or persons of reproductive age have not 
been established. Overdoses up to 85 mg/kg have been reported. 
In some cases, adverse reactions were reported. 

Palivizumab (SYNAGIS), a humanized monoclonal antibody 
(IgG1κ) produced through recombinant DNA technology, targets 
an epitope of the F protein of RSV (the “A” antigenic site). Its 
human heavy chain sequence (95% human and 5% murine 
antibody sequences) originates from constant domains of human 
IgG1 and variable regions of the VH genes Cor and Cess. The 
human light chain sequence is sourced from constant domains of 
Cк and the variable framework regions of the VL gene K104 and 
Jк -4. Murine sequences are sourced from a murine monoclonal 
antibody, Mab 1129, with a process involving grafting the murine 
complementarity-determining regions into the human antibody 
frameworks. Palivizumab consists of two heavy chains and two 
light chains, possessing a molecular weight of approximately 

148,000 Daltons. Palivizumab (SYNAGIS) is a recombinant 
humanized monoclonal antibody with anti-RSV F protein activity. 
(12)

In children under two years of age without congenital heart disease 
(CHD), the average half-life of palivizumab (SYNAGIS) was 20 
days. Monthly intramuscular doses of 15 m /kg resulted in mean ± 
SD 30-day trough serum drug concentrations of 37 ± 21 mcg/mL 
after the initial injection, 57 ± 41 mcg/mL after the second injection, 
68 ± 51 mcg/mL after the third injection, and 72 ± 50 mcg /mL 
after the fourth injection. Trough concentrations were comparable 
between children with CHD and those without cardiac conditions. 
For children receiving Synagis for a second season, the mean ± 
SD serum concentrations after the first and fourth injections were 
61 ± 17 mcg/mL and 86 ± 31 mcg/mL, respectively. (12)

In children, < two years with hemodynamically significant CHD 
who received palivizumab (SYNAGIS) and underwent cardio-
pulmonary bypass for open-heart surgery, the mean serum 
palivizumab (SYNAGIS) concentration declined by 58%. (12)

Palivizumab (SYNAGIS) serum trough concentrations were 
independent of gender, age, body weight, or race in those with 
CHD (< two years) receiving monthly IM palivizumab (SYNAGIS). 
(12)

A pharmacokinetic analysis described palivizumab (SYNAGIS) 
pharmacokinetics. Palivizumab pharmacokinetics are best 
described as a two-compartment linear model with an elimination 
half-life of 24.5 days. Clearance of palivizumab (SYNAGIS) in a 
typical pediatric patient (body weight 4.5 kg) < two years without 
CHD was estimated to be 11 mL/day with a bioavailability of 70% 
following IM administration. (12)

Palivizumab (SYNAGIS) is a recombinant humanized monoclonal 
antibody that provides passive immunity against RSV by binding 
the envelope fusion protein (RSV F) on the virus surface. This 
configuration blocks a critical step in the membrane fusion 
process. Palivizumab (SYNAGIS) also prevents cell-to-cell fusion 
of RSV-infected cells. This process prevents the formation of the 
syncytial membrane that makes up the name of the virus. (12)

Palivizumab (SYNAGIS) activity was assessed in a 
microneutralization assay. Following an incubation period of 4-5 
days, the RSV antigen was quantified using an ELISA assay. The 
neutralization titer, represented as the 50% effective concentration 
(EC50), denotes the antibody concentration needed to decrease 
the detection of RSV antigen by 50% in comparison to untreated 
virus-infected cells. Palivizumab (SY

nAGIS) exhibited median EC50 values of 0.65 mcg/mL and 0.28 
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“The safety and efficacy of palivizumab 
(SYNAGIS) prophylaxis were studied in 
randomized, double-masked, placebo-
controlled trials in children at high risk of 
RSV-related hospitalization. The IMPACT 
RSV was conducted during a single RSV 
season and studied children less than or 
equal to two years with BPD or infants with 
premature birth (< 35 6/7 weeks) who were 
less than or equal to 6 months of age at 
study entry.”

“In IMPACT-RSV, RSV hospitalization 
reduction was observed in children with 
BPD 12.8% versus 7.9% and in premature 
infants without BPD 8.1% versus 1.8%. In 
the CHD trial, reductions were observed in 
acyanotic children at 11.8%  versus 5.0% 
and cyanotic children at 7.9% versus 5.6%. 
(12, 24)”
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mcg /mL against clinical RSV A and RSV B isolates. These isolates 
encoded the most common RSV F sequence polymorphisms 
among clinical isolates worldwide.  (12)

Palivizumab serum concentrations greater than or equal to 40 
mcg/mL have reduced pulmonary RSV replication in vitro by 100-
fold. Palivizumab (SYNAGIS) binds a highly conserved region on 
RSV F, antigenic site II or site A, encompassing amino acids 262 
to 275. Resistance to palivizumab (SYNAGIS) has been observed 
with specimens with mutations in this region. (12)

Virus escape from palivizumab demonstrated a correlation 
between antibody binding and virus neutralization. RSV variants 
with substitutions in antigenic site A did not bind to palivizumab 
(SYNAGIS). No association between the antigenic A site sequence 
changes and disease severity was demonstrated. (12)

Clinical isolates collected from immunoprophylaxis-naïve 
subjects revealed palivizumab (SYNAGIS) resistance-associated 
substitutions in only two specimens. There is a resistance-
associated mutation frequency of 0.79%. Palivizumab (SYNAGIS) 
susceptibility of common F protein sequence polymorphisms 
proximal to antigenic site A has been studied.  No known 
polymorphic or non-polymorphic sequence variations external to 
antigenic site A on protein F confer RSV resistance to neutralization 
by palivizumab (SYNAGIS). (12)

Palivizumab (SYNAGIS) has been shown to interfere with 
immunologically-based RSV assays, such as rapid chromatographic/
enzyme immunoassays (CIA/EIA), immunofluorescence assays 
(IFA), and direct immunofluorescence assays (DFA). It is essential 
to exercise caution when interpreting negative results from 
immunological assays, especially if clinical observations align with 
RSV infection. A reverse transcriptase-polymerase chain reaction 
(RT-PCR) assay, unaffected by palivizumab (SYNAGIS), can be 
utilized to enhance laboratory confirmation. (12)

The safety and efficacy of palivizumab (SYNAGIS) prophylaxis 
were studied in randomized, double-masked, placebo-controlled 
trials in children at high risk of RSV-related hospitalization. The 
IMPACT RSV was conducted during a single RSV season and 
studied children less than or equal to two years with BPD or infants 
with premature birth (< 35 6/7 weeks) who were less than or equal 
to 6 months of age at study entry. The CHD trial was conducted 

in children less than or equal to two years with hemodynamically 
significant congenital heart disease. In both trials, participants 
received palivizumab (SYNAGIS) or placebo IM monthly for five 
injections and were followed for 150 days from randomization. 
(24)

In IMPACT-RSV, RSV hospitalization reduction was observed in 
children with BPD 12.8% versus 7.9% and in premature infants 
without BPD 8.1% versus 1.8%. In the CHD trial, reductions 
were observed in acyanotic children at 11.8%  versus 5.0% and 
cyanotic children at 7.9% versus 5.6%. (12, 24)

The studies do not suggest RSV infection was less severe among 
those hospitalized with RSV infection who received palivizumab 
(SYNAGIS) for RSV prophylaxis compared with placebo. (12)

RSV Prophylaxis In Non-Indicated Patients or Indications for 
Redosing:

Healthcare providers who have inadvertently administered 
incorrect RSV vaccine products are advised to take specific 
actions. For infants and young children who were supposed to 
receive nirsevimab-alip but received Pfizer (ABRYSVO) or GSK 
(AREXVY) RSV vaccine in error, it is recommended to administer 
a dose of nirsevimab-alip (BEYFORTUS) or initiate palivizumab 

“For infants and young children who 
were supposed to receive nirsevimab-
alip but received Pfizer (ABRYSVO) or 
GSK (AREXVY) RSV vaccine in error, it 
is recommended to administer a dose of 
nirsevimab-alip (BEYFORTUS) or initiate 
palivizumab (SYNAGIS). (11, 12, 19, 25) 
Pregnant individuals who received the 
GSK RSV vaccine (Arexvy) in error should 
not be given the Pfizer RSV vaccine 
(ABRYSVO). Instead, if the infant is 
younger than one year, they should receive 
nirsevimab-alip during the RSV season.”
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(SYNAGIS). (11, 12, 19, 25) Pregnant individuals who received 
the GSK RSV vaccine (Arexvy) in error should not be given the 
Pfizer RSV vaccine (ABRYSVO). Instead, if the infant is younger 
than one year, they should receive nirsevimab-alip during the RSV 
season. 

To prevent vaccine administration errors, healthcare providers and 
facilities should ensure that the correct RSV prevention product is 
used in the correct population. This involves implementing error 
prevention alerts in electronic health record systems, providing 
proper education and training, paying attention to labeling, and 
following storage and administration best practices. Healthcare 
providers are strongly encouraged to report vaccine administration 
errors to VAERS; questions can be submitted to NIPINFO@cdc.
gov for inquiries. Additionally, healthcare providers with complex 
vaccine safety questions may request consultation through the 
Clinical Immunization Safety Assessment (CISA) Project. (25)

I. Background: 

Respiratory Syncytial Virus (RSV) is a virus that typically causes 
mild, cold-like symptoms in adults, children, and most term infants. 
In premature and “at-risk” infants, as well as those over age 60, 
RSV can cause severe disease and is a grave health concern. 
RSV is a leading cause of worldwide morbidity and mortality in 
children less than five years of age and causes approximately 3.4 
million hospitalizations and more than 66,000 deaths per year in 
this group. (26)  Although 99% of these deaths occur in developing 
countries, of all infectious diseases affecting children worldwide, 
only malaria is more deadly. (27)

Many different strategies have been studied to reduce the 
risk of RSV. Although efforts to reduce droplet transmission, 
good handwashing, and avoidance of known infected patients 
are practical, palivizumab (SYNAGIS) and nirsevimab-alip 
(BEYFORTUS) are currently the only FDA-approved biologics 
for RSV prophylaxis following delivery. (12, 19)There is a high 
level of evidence that RSV prophylaxis is effective.  The best data 
available at this time supports continuing to ensure access to 
RSV prophylaxis for neonatal and pediatric patients at the most 
significant risk. (28-31) Over the past several years, the proportion 
of infants eligible for RSV prophylaxis who have received it has 
decreased as providers and insurers have increasingly followed 
guidelines and policies that do not comply with Food and Drug 
Administration (FDA) indications, resulting in needless morbidity 
and increased hospitalization. (32, 33) Many babies at risk for 

RSV are now deemed ineligible for complete prophylaxis by such 
guidelines and policies. (24, 34, 35)  Although the guidance for 
nirsevimab-alip (BEYFORTUS) is more relaxed than previously 
for palivizumab (SYNAGIS), parent groups concerned about 
this trend have published recommendations for obtaining FDA-
approved coverage for RSV prophylaxis using appeals, letter-
writing campaigns, and political activism. Several examples 
are documented on the “preemiebabies101” website http://
www.preemiebabies101.com/2014/08/12-tips-getting-synagis-
injections-approved/ as well as the “Hand to Hold” website http://
handtohold.org/resources/helpful-articles/rsv-101-what-every-
nicu-parent-needs-to-know/.  The continued need to appeal 
what should be covered by FDA indication, delays in the appeals 
process, and complete denials have all contributed to delays in 
the administration of immunization to babies at risk, resulting 
in irregular, sub-optimal dosing regimens and a reduction of 
palivizumab (SYNAGIS) levels necessary to prevent illness. 
This leads to leads to increased hospital admission as well as 
increased morbidity. (33, 36)  

Provider confusion is a serious concern. Although there is no 
substitute for clinical judgment, recommendations on dosing 
and timing should be issued consistent with the broadest FDA 
indication for dosing to accommodate provider discretion. (32) 
Guidelines do not apply to every condition and case. Variation 
from the guideline is still acceptable; however these guidelines 
should never deny access. A policy that mandates attenuated 
palivizumab (SYNAGIS) or nirsevimab-alip (BEYFORTUS) 
administration is unreasonable when that policy countermands 
the FDA indication. (12, 19)The indication provides the most 
clarity in preventing the use of a pharmaceutical product outside 
of its carefully studied parameters.  Following the FDA indication 
is essential from a medico-legal perspective, as insurers should 
use the FDA indication to guide remuneration without a proviso 
for denials due to consensus guidance that deviates from 
the FDA indication. Significant deviation from the established 
FDA indication and insurance reimbursement based on policy 
statements created from consensus guidance contributes to 
much confusion for providers and parents. It may also lead to 
provider disenfranchisement and a lack of universal acceptance 
of a standard of practice (http://www.infanthealth.org/rsv). This 
situation is unfortunate. Despite precise Medicaid regulation, 
State Medicaid formularies have not met all of the requirements of 
section 1927(d)(4)(C) of the Social Security Act since they exclude 

“Many different strategies have been 
studied to reduce the risk of RSV. Although 
efforts to reduce droplet transmission, 
good handwashing, and avoidance of 
known infected patients are practical, 
palivizumab (SYNAGIS) and nirsevimab-
alip (BEYFORTUS) are currently the 
only FDA-approved biologics for RSV 
prophylaxis following delivery. (12, 19)”

“Provider confusion is a serious concern. 
Although there is no substitute for clinical 
judgment, recommendations on dosing 
and timing should be issued consistent 
with the broadest FDA indication for dosing 
to accommodate provider discretion. (32) 
Guidelines do not apply to every condition 
and case. Variation from the guideline is 
still acceptable; however these guidelines 
should never deny access.”
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treatment with an approved therapy despite clear FDA indication. 
Palivizumab (SYNAGIS) and nirsevimab-alip (BEYFORTUS) meet 
all the criteria (significant and clinically meaningful therapeutic 
advantage, safety profile, and effectiveness in clinical outcomes) 
necessary for coverage by Medicaid programs via the “medically 
acceptable indication” criteria. The ramifications of a policy for 
reduced dosing are concerning, as it restricts access and causes 
state Medicaid programs to violate their legislative mandate. 
Under the legal doctrine of “loss of chance,” practitioners assume 
legal liability for not offering and advocating for the use of the only 
approved pharmaceutical for a specific approved indication. (37)

Of particular public concern has been a de-emphasis on the best 
available evidence and a focus on adjudicated studies to generate 
selective expert opinion.  Regimens with fewer doses than FDA 
indication or decreased months of eligibility were not tested 
in a randomized clinical trial (RCT). The use of an abbreviated 
dosing or calendar schedule for immunoprophylaxis of RSV to 
ration therapy and reduce costs is contrary to published evidence 
and the FDA-approved product indications for palivizumab 
(SYNAGIS) and nirsevimab-alip (BEYFORTUS). (38) Not dosing 
according to indication (underdosing) is considered an “off-label” 
use of medication. (39) Although cost-effectiveness is increasingly 
essential, decisions regarding appropriate RSV prophylaxis must 
be based on the evidence. (40-43)  Denial of full coverage based 
on gestational age, without consideration of other risk factors, 
discriminates against certain populations of infants and may put 
specific populations at even greater risk due to health disparities. 
(44, 45) Making RSV a reportable disease may be necessary 
to document the extent of RSV prevalence and costs. (44) To 
date, despite widespread efforts to protect infants according to 
the FDA indications, further restrictions on the use of palivizumab 
(SYNAGIS) and nirsevimab-alip (BEYFORTUS) have made 
prophylaxis potentially unavailable for as many as 75% of the 
infants in whom it is indicated by FDA guidance. (32, 46)

Even in high-risk infants from 32-35 wGA (weeks’ gestational age), 
RSV can result in severe morbidities. Ambrose et al. evaluated 
1642 subjects across many outpatient clinics in 38 states and 
the District of Columbia in one study. In two RSV seasons (2009-
2011), ED visits, outpatient respiratory infection, and other clinical 
factors that place babies at risk for RSV disease were evaluated. 
Of the preterm infants 32-35 wGA who were <6 months on 
November 1, 4.9% were hospitalized with RSV-related illnesses 
each season. Pre-school-aged siblings and daycare attendance 
increased the risk of RSV disease. Among the subset of 32-34 
wGA infants eligible under risk-related criteria, the RSV-related 
hospitalization rate was 9.1%. (36, 47) A study by Blanken et al. 
supports the original evidence presented in the IMpact RSV trial. 
Palivizumab (SYNAGIS) decreased RSV-related hospitalization 
in 33-35 wGA infants by 82%, whereas the original IMpact study 
described a 78% decrease. (24, 48) A Cochrane review using 
data from many randomized controlled trials found high-quality 
evidence to support the association of palivizumab (SYNAGIS) 
and reduction in RSV-related hospitalization (RR 0.49, 95% 
CI 0.37-0.64) as well as high-quality evidence to support an 
association of palivizumab (SYNAGIS) and reduction in RSV ICU 
admissions (RR 0.5, 95% CI 0.3-0.81). (24, 49-51) Data regarding 
nirsevimab-alip (BEYFORTUS) and changes to the FDA indication 
by various current guidelines have not been covered adequately.

Confoundation by indication limits the effectiveness of well-
designed randomized control studies designed to study the efficacy 
of palivizumab (SYNAGIS) and nirsevimab-alip (BEYFORTUS). 
Farber et al. described a 38% lower hospitalization rate for RSV 
in infants born at 29 to 32 wGA, with ≥1 insurance claim for 
palivizumab (SYNAGIS). (52) This group received < 50% of the 
indicated doses. Studies that are retrospective, nonrandomized, 
and with confounding of the indication should not supersede the 
data from carefully designed randomized trials. (53)

Winterstein et al. evaluated 247,566 patients in Florida and Texas 
to determine the age at which at-risk infants born from 32-34 wGA 
experienced a risk of developing RSV equivalent to that of term 

“Of particular public concern has been 
a de-emphasis on the best available 
evidence and a focus on adjudicated 
studies to generate selective expert 
opinion.  Regimens with fewer doses 
than FDA indication or decreased 
months of eligibility were not tested in a 
randomized clinical trial (RCT). The use 
of an abbreviated dosing or calendar 
schedule for immunoprophylaxis of RSV 
to ration therapy and reduce costs is 
contrary to published evidence and the 
FDA-approved product indications for 
palivizumab (SYNAGIS) and nirsevimab-
alip (BEYFORTUS). (38)”

“Confoundation by indication limits the 
effectiveness of well-designed randomized 
control studies designed to study the 
efficacy of palivizumab (SYNAGIS) and 
nirsevimab-alip (BEYFORTUS). Farber et al. 
described a 38% lower hospitalization rate 
for RSV in infants born at 29 to 32 wGA, 
with ≥1 insurance claim for palivizumab 
(SYNAGIS). (52) This group received < 50% 
of the indicated doses. Studies that are 
retrospective, nonrandomized, and with 
confounding of the indication should not 
supersede the data from carefully designed 
randomized trials. (53)”
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babies. At one month of age, these babies had a risk of being 
hospitalized comparable to that of term babies. The RSV-related 
hospitalization rate of these preterm infants was 3.1% in Florida 
and 4.5% in Texas. Incomplete coding and testing for RSV was 
a consistent issue. Increased prematurity was associated with a 
higher risk for hospitalization, and the disparity issues could not 
be separately identified in the populations studied. (54) In another 
at-risk population in Florida, Winterstein et al. demonstrated that 
palivizumab (SYNAGIS) prophylaxis was associated with reduced 
severe RSV infection. (55) Analysis of the Kids’ Inpatient Database 
of hospitalizations between 2000-2009 (n=325,494) showed 
that while, overall, bronchiolitis-related hospitalizations were 
decreased by 17% among all children less than two years of age, 
bronchiolitis hospitalizations increased by 29% in the sub-group 
in which there was an FDA indication for palivizumab  (SYNAGIS) 
prophylaxis. (35, 56)  As nirsevimab-alip (BEYFORTUS) does 
not yet have significant clinical data with changes to the FDA 
indication in clinical practice, whether this proposed guidance and 
protocols will impact prophylaxis remains to be seen.

In a study by Hall et al., RSV-related hospitalizations among 
preterm and term infants were evaluated in three United States 
counties. RSV acute respiratory illnesses were tallied, and 
relative risk was identified by age from birth certificate data.  This 
study has been used to justify reduced immunoprophylaxis of 
prophylaxis with palivizumab (SYNAGIS), yet the study included 
insufficient premature infants to justify generalizing the results to 
this population. Premature infants represented only 10% of the 
2,140 subjects studied.  RSV rates in this study were not found 
to be significantly different between preterm and term infants, 
an expected result since 70% of the palivizumab (SYNAGIS) - 
eligible patients in the study populations had received palivizumab 
(SYNAGIS) (supporting the efficacy of palivizumab (SYNAGIS) 
in decreasing the rate of RSV infection in preterm infants to be 
closer to that of term infants). Black infants greater than or equal 
to 6 months of age were hospitalized more often, documenting 
ethnic disparities in RSV-related health risks. (45) Previous 
studies, such as that by Boyce et al., had identified a two-fold 
higher hospitalization rate for preterm infants. (57) This higher 
hospitalization rate might drop if adequate compliance with RSV 
prophylaxis could be assured. (58)

Since 2014, more restrictive control over the prescription of 
palivizumab (SYNAGIS) has resulted in increased morbidity. 
Zuccotti et al. demonstrated worse outcomes in the 29-32 wGA 
group who did not receive prophylaxis and increased hospitalization 
costs. (59) In another study, Capizzi et al. found a high proportion 
of admission for the < 36 wGA infants, the great majority born at 
33 to < 36 wGA and a chronological age of < 6 months. Of those 
admitted, many preterms were treated with high-flow nasal cannula 

ventilation, delivering continuous positive airway pressure. These 
results suggest the need to re-evaluate the role of prophylaxis 
in infants up to 36 wGA.(60) In a multicenter test case negative 
control study, palivizumab (SYNAGIS) efficiency for preventing 
Intensive Care Unit (ICU) admission of infants 29-35 wGA and 
≤6 months of chronologic age (without chronic lung disease of 
prematurity or congenital heart disease) was 74% (95% CI 56%-
85%).(61)

SENTINEL1 evaluated  29-35 wGA < 12 months old infants 
hospitalized for confirmed RSV disease who had not received 
prophylaxis. 42% were admitted to the ICU, and 20% required 
intubation and mechanical ventilation. In the younger group, 29-
32 wGA and < 3 months of age, 68% required ICU admission, and 
44% required intubation and mechanical ventilation. These results 
corroborate the original RSV IMpact study and provide additional 
information regarding the hospitalization course’s acuity level. (33)

Following a change in palivizumab (SYNAGIS) dosing patterns for 
the  2014-2015 season, the TRUVEN database study demonstrated 
that with a decline in RSV prophylaxis, hospitalization increased 
among infants born at 29-34 wGA and aged <3 Months. Compared 
with the 2013–2014 season, RSV hospitalization increased by 
2.7-fold (p = 0.02) in the at-risk group. RSV hospitalizations for 
infants 29-34 wGA were up to seven times higher than for normal-
term infants. (62)

Increased risk for hospitalization is not the only factor to consider. 
Several studies document RSV’s association with wheezing and 
the risk of subsequent development of reactive airway disease. 
(63-65) Blanken et al., demonstrated a significant reduction 
in wheeze in an at-risk group of infants born at 33-35 wGA 

“As nirsevimab-alip (BEYFORTUS) does 
not yet have significant clinical data with 
changes to the FDA indication in clinical 
practice, whether this proposed guidance 
and protocols will impact prophylaxis 
remains to be seen.”

“Since 2014, more restrictive control over 
the prescription of palivizumab (SYNAGIS) 
has resulted in increased morbidity. 
Zuccotti et al. demonstrated worse 
outcomes in the 29-32 wGA group who 
did not receive prophylaxis and increased 
hospitalization costs.”

“Increased risk for hospitalization is not 
the only factor to consider. Several studies 
document RSV’s association with wheezing 
and the risk of subsequent development of 
reactive airway disease. (63-65) Blanken et 
al., demonstrated a significant reduction in 
wheeze in an at-risk group of infants born 
at 33-35 wGA that received palivizumab 
(SYNAGIS) prophylaxis.”
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that received palivizumab (SYNAGIS) prophylaxis. Recurrent 
wheeze was ten percentage points lower in patients treated with 
palivizumab (SYNAGIS) (11% vs. 21%, p=0.01). (48) Yoshihara 
et al. demonstrated reduced wheeze in patients who received 
palivizumab (SYNAGIS) prophylaxis regardless of whether an 
at-risk patient was documented to have contracted RSV.(66) 
Subclinical RSV disease that is not identified in the course of 
a provider interaction may be clinically significant and result in 
increased long term morbidity. (41)

In an observational case-control prospective multicenter trial of 
palivizumab (SYNAGIS) prophylaxis, Mochizuki et al. were able 
to establish a two-fold increase in the development of recurrent 
wheezing (15.3% versus 31.6% in the treated and untreated 
groups (p=0.003). Although the study did not show a difference 
in atopic asthma, the risk for subsequent development of asthma 
and morbidity associated with recurrent wheezing cannot be 
discounted. (67) Feldman et al. discussed how RSV infection 
may not be necessary but is sufficient to increase the likelihood 
of pediatric asthma. Immune mediation and cytokine production 
common to both conditions may be set into the process if RSV 
infection occurs at a certain point. (68) REGAL (RSV Evidence-a 
Geographical Archive of the Literature) reviewed 20 years of 
RSV-related research.  Of the 74  prospective epidemiologic 
studies qualified by the review, the meta-analysis consistently 
demonstrated that RSV infection early in life is a significant risk 
factor for respiratory morbidity characterized by early wheezing 
and recurrent wheezing, as well as asthma within the first decade 
of life and possibly later. (69) An expert panel sponsored by the 
Bill and Melinda Gates Foundation concluded that the association 
between early onset RSV and subsequent wheezing and asthma 
has been well-defined. The effect of prevention of RSV in infancy 
on the reduction of recurrent wheezing and asthma across multiple 
gestational ages may ultimately demonstrate a causal link. (70)

Children at high risk for RSV include those with other co-
morbidities besides prematurity, including chronic lung disease 
and congenital heart disease. Using a structured case analysis 
of the Medline database, Welliver et al. described a series of 
patients with severe underlying comorbidities, as well as those 
with nosocomial RSV who appear to be at increased risk for death 
after RSV hospitalization. (71) Actual RSV worldwide fatality data 
may help determine whether including co-morbidities in evaluating 
acceptable risk is appropriate. (26, 41, 72)

II. Financial Considerations: 

Cost stewardship is essential. Patients should receive the best 
possible care at the lowest possible cost. (38) However, any 
reduction in qualification for RSV prophylaxis must be associated 
with a model that demonstrates the unequivocal financial benefit 
without increased attendant morbidity and mortality. Maternal 
vaccination not withstanding; estimates of cost savings must 
incorporate realistic estimates of palivizumab (SYNAGIS) or 
nirsevimab-alip (BEYFORTUS) cost and all hospitalization and 
follow-up care costs. Included in this consideration must be a 
risk-stratified cost analysis of a patient likely to be hospitalized for 
RSV-related disease as well as an estimate of actual prophylaxis 
cost related to the month of birth, extrapolated or actual dosing 
weight at the time of prophylaxis and level of discount applied 
to the list price of palivizumab (SYNAGIS) or nirsevimab-alip 
(BEYFORTUS). McLauren et al. analyzed modeled costs of 55 to 
85% less than list pricing using a blended drug discount of 33% 
coupled with seasonal and patient weight considerations. (41, 
73, 74) For this model, contemporary hospitalization claim data 
were used to quantify payer-related costs, and cost neutrality was 
demonstrated in patient groups up to 34 wGA.(41, 75) Medicaid-
related cost discounts were most significant, and prophylaxis of 
patients in this cohort produced cost savings. 

However, commercial or government insurance programs did not 
consider physician fees, follow-up costs, parent time off work, and 
patient factors, including the “cost” of discomfort. Extending this 
model to include these considerations and dosing according to 
the full FDA indication may provide additional cost reduction and 
further tip the balance toward financial justification for prophylaxis. 
Changes to nirsevimab-alip (BEYFORTUS) eligibility proposed by 

“Yoshihara et al. demonstrated reduced 
wheeze in patients who received 
palivizumab (SYNAGIS) prophylaxis 
regardless of whether an at-risk patient 
was documented to have contracted 
RSV.(66) Subclinical RSV disease that is 
not identified in the course of a provider 
interaction may be clinically significant and 
result in increased long term morbidity. 
(41)”

“Using a structured case analysis of 
the Medline database, Welliver et al. 
described a series of patients with severe 
underlying comorbidities, as well as 
those with nosocomial RSV who appear 
to be at increased risk for death after RSV 
hospitalization. (71) ”

“Changes to nirsevimab-alip (BEYFORTUS) 
eligibility proposed by various guidance 
and policies require a more complete 
analysis. Long-term epidemiologic data 
from 16 seasons of national palivizumab 
(SYNAGIS) prophylaxis in Austria, 
reported by Resch et al., demonstrated an 
unequivocal seasonal benefit and long-
term societal cost savings. (76)”
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various guidance and policies require a more complete analysis. 
Long-term epidemiologic data from 16 seasons of national 
palivizumab (SYNAGIS) prophylaxis in Austria, reported by Resch 
et al., demonstrated an unequivocal seasonal benefit and long-
term societal cost savings. (76)

III. Introduction: 

RSV is the leading cause of hospitalization for all children less 
than 12 months of age in the United States. (57, 77, 78) The 
majority of these hospitalizations occur in otherwise healthy 
infants. Sixty percent of the top five hospital discharge diagnoses 
are attributable to bronchiolitis. Certain groups of infants and 
children have higher rates of re-hospitalization, including those 
with Chronic Lung Disease (CLD)/Bronchopulmonary Dysplasia 
(BPD), Congenital Heart Disease (CHD), and a history of 
preterm birth. (79-86) Treatment options for RSV are limited, but 
opportunities for prophylaxis have increased over the previous. 
Supportive care is the only medical therapy available. In addition 
to strategies to minimize exposure to RSV, prophylaxis with RSV 
monoclonal antibodies effectively decreases hospitalization. 
The best approach to RSV in at-risk groups is prevention. (24, 
51, 81, 87-89) In patients with CLD/BPD and premature infants 
born at less than 36 wGA, prophylaxis decreased hospitalization 
by 55%; in the subgroup of patients born between 32-35 wGA, 
hospitalization rates decreased by 80%. (24) Risk reduction in 
the larger cohort, including term newborns from administration of 
nirsevimab-alip (BEYFORTUS), is anticipated, subject to supply 
considerations. Although palivizumab (SYNAGIS) may be safe for 
term infants with no underlying co-morbidities, immunization of 
otherwise healthy term infants is considered outside the accepted 
FDA indication for palivizumab (SYNAGIS).

IV. Respiratory Syncytial Virus Prophylaxis

A. Prophylaxis to prevent RSV is available as an 
intramuscular monoclonal antibody preparation 
(palivizumab (SYNAGIS) or nirsevimab-alip 
(BEYFORTUS)). (90, 91)

B. Maternal vaccination may preclude the need for further 
immunization during the first season, depending on the 
timing and gestational of the patient.

C. RSV infection is responsible for significant 
hospitalizations, morbidity, and mortality in infants less 
than 24 months of age who have chronic lung disease, 
congenital heart disease, compromised respiratory or 
immune systems, or impaired nutritional status and 
growth. (51, 87, 92)

D. Candidates for RSV Prophylaxis: Areas where robust 

data exist.

1. All infants whose mothers did not receive vaccination 
and who do not otherwise have a contraindication 
for the administration of palivizumab (SYNAGIS) 
or nirsevimab-alip (BEYFORTUS)

2. Infants with bronchopulmonary dysplasia (BPD) or 
chronic lung disease (CLD) will benefit from RSV 
prophylaxis using either palivizumab(SYNAGIS) or 
nirsevimab-alip (BEYFORTUS). 

a. BPD may be defined by oxygen requirement 
at 36 weeks corrected gestational age or at 28 
days, regardless of the birth gestational age. 

b. CLD includes these infants and others who 
have subsequently developed an oxygen 
requirement or other pulmonary condition 
requiring treatment or close medical 
observation.

c. Infants with CLD/BPD who are less than 
24 months of age at the start of the RSV 
season and who have required intervention 
or maintenance therapy for their BPD/CLD 
within six months of the start of the RSV 
season will benefit from RSV prophylaxis. The 
administration of palivizumab (SYNAGIS) in 
a previous month may be sufficient to qualify 
for administration in a subsequent qualified 
month. 

d.  Other interventions for CLD/BPD may 
include the use of corticosteroid preparations, 
methylxanthines (e.g., aminophylline 
or caffeine), supplemental oxygen, 
bronchodilators, home apnea monitoring, 
home pulse oximetry, or diuretics. (84, 93, 94)

3. Infants born at 32 wGA or less without CLD/BPD 
will also benefit from prophylaxis. (95) Maternal 
vaccination generally occurs after this gestation 
and should not be a factor in guiding prophylaxis.

a. Infants born at less than 28 0/7 wGA will 

“RSV is the leading cause of hospitalization 
for all children less than 12 months of 
age in the United States. (57, 77, 78) The 
majority of these hospitalizations occur in 
otherwise healthy infants. Sixty percent of 
the top five hospital discharge diagnoses 
are attributable to bronchiolitis.”

“Risk reduction in the larger cohort, 
including term newborns from 
administration of nirsevimab-alip 
(BEYFORTUS), is anticipated, subject 
to supply considerations. Although 
palivizumab (SYNAGIS) may be safe 
for term infants with no underlying co-
morbidities, immunization of otherwise 
healthy term infants is considered 
outside the accepted FDA indication for 
palivizumab (SYNAGIS).”
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benefit from prophylaxis if they are less than 12 
months of age at the start of the RSV season. 
Infants born during RSV season who are 
less than 12 months of age at the start of the 
subsequent RSV season are still candidates 
for prophylaxis. Although all of these babies 
qualify for nirsevimab-alip (BEYFORTUS), 
management in the neonatal intensive care 
unit and continuous positive airway pressure in 
this cohort to promote lung growth will qualify 
these infants for palivizumab (SYNAGIS).

b. Infants born at 28 0/7-32 0/7 wGA will benefit 
most from prophylaxis if they are less than six 
months of age at the start of RSV season if only 
palivizumab (SYNAGIS) is available; however, 
their course in the neonatal intensive care unit 
should be evaluated carefully. These patients 
are eligible for nirsevimab-alip (BEYFORTUS) 
for up to 12 months.

4. Infants born at a late preterm gestation (34 0/7-
36 6/7 wGA) may merit special consideration. 
(96-98) However, prophylaxis with palivizumab 
(SYNAGIS) for infants born at 32 1/7-35 6/7 wGA 
should be reserved for those infants with additional 
risk factors that increase the risk of RSV exposure 
or morbidity from RSV disease. These infants are 
eligible for nirsevimab-alip (BEYFORTUS) for up 
to 12 months.

a. An RSV relative risk scale has been proposed 
and may be helpful to the practitioner in 
identifying at-risk patients who may benefit 
from RSV prophylaxis. (99)  A neonatologist, 
pediatrician, or other primary care provider is 
often best positioned to assess and interpret 
relative risk factors.  Universal prophylaxis 
with nirsevimab-alip (BEYFORTUS) is 
consistent with the FDA indication. Where 
supply is limited, consideration should be 
given to whether the patient is eligible for 
palivizumab (SYNAGIS).

b. The most consistently identified factors that 
are associated with increased risk of RSV 
disease are childcare attendance, school-
aged siblings, twin or greater multiple 
gestation, young chronological age at the 
start of RSV season, and parental smoking; 
however, exposure to environmental air 
pollutants, congenital abnormalities of the 
airways, or severe neuromuscular disease 
may also justify concern. (65, 93, 100-103)  
Correlations exist between air quality and 
respiratory function. (64, 102-112) Thus, 
environmental air quality assessment is vital 
for these patients with special consideration 
given the unique circumstances of 
unwarranted air pollution, such as residence 
near a bus station or industrial plant or use 
of a wood-burning or coal-burning stove as 
a primary heat source. Efforts to reduce 
risk by isolation of the at-risk child, smoking 
cessation strategies for the parents/
caregivers, or relocation to an area with 
cleaner air may not be practical or workable. 

c. Certain risk factors may have a more 
significant impact based on the level of 
exposure (i.e., one school-aged sibling 
versus three school-aged siblings in three 
different schools); however, no identifiable 
risk factor is unique in its predictive value, 
and frequently many risk factors may exist 
simultaneously. (64, 86)  The greater the 
risk factors, the higher the likelihood of 
RSV hospitalization. (113) A history of 
maternal smoking during pregnancy may be 
ameliorated as a risk factor by a history of 
breastfeeding for greater than two months. 
(106, 114-117) The risk assessment must 
account for these circumstances. 

d. The provider must know the risk created 
and enhanced by diversity, equity, and 
inclusion (DEI) based disparity. Minority 
African American and Hispanic populations 
in blighted inner-city neighborhoods are at a 
higher cumulative risk. (44) 

e. After assessment of an individual patient, 
if a provider determines that the patient is 
at high risk for RSV disease complicated 

“Infants born at a late preterm gestation 
(34 0/7-36 6/7 wGA) may merit special 
consideration. (96-98) However, 
prophylaxis with palivizumab (SYNAGIS) 
for infants born at 32 1/7-35 6/7 wGA 
should be reserved for those infants with 
additional risk factors that increase the 
risk of RSV exposure or morbidity from 
RSV disease. These infants are eligible for 
nirsevimab-alip (BEYFORTUS) for up to 12 
months.”

“The provider must know the risk created 
and enhanced by diversity, equity, and 
inclusion (DEI) based disparity. Minority 
African American and Hispanic populations 
in blighted inner-city neighborhoods are at 
a higher cumulative risk. (44) ”
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by hospitalization, prophylaxis should be 
provided. (118) Planning for prophylaxis 
must begin before discharge if the at-
risk patient has been hospitalized for any 
conditions that have a known association 
with increased risk. In one study, more 
than 50% of eligible patients received 
no prophylaxis before or after discharge. 
(119) Lack of parental education, language 
difficulties, transportation challenges, 
vaccines for children access and potential 
problems with insurance coverage must 
be resolved before the patient’s discharge 
home. (120-122) 

f. The cost of prophylaxis should be weighed 
against the risk of severe RSV disease 
requiring hospitalization and associated 
costs to the family, as well as the potential 
for long-term sequelae. Direct costs are not 
the only expenses involved in the long-term 
care of a child who has had RSV. Costs 
associated with loss of family income with a 
parent taking time off for initial hospitalization 
and later to care for a child with chronic 
disability, frequent follow-up appointments, 
and indirect costs involved in providing 
support for developmental disability, as well 
as loss of academic potential, must also be 
considered. (123-126) 

5. Infants with congenital heart disease have been 
shown to benefit from palivizumab (SYNAGIS) 
and nirsevimab-alip (BEYFORTUS). (51, 127-129)  
The degree and severity of the heart disease may 
factor into the decision to provide RSV prophylaxis. 
Cyanotic heart disease places a patient at 
considerable risk since oxygen delivery is already 
compromised. Although acyanotic heart disease 
has been shown to increase the relative risk for 
RSV-related hospital admission to even higher 
than that of cyanotic disease, admission rates of 
palivizumab (SYNAGIS)-immunized infants are 
similar in both categories. (51) Infants with complex 
congenital heart disease are at risk. They should be 

considered for RSV prophylaxis, including babies 
with hypoplastic left or right heart syndrome, 
truncus arteriosus, tetralogy of Fallot, pulmonary 
atresia, transposition of the great arteries, 
interrupted aortic arch, ventricular septal defect or 
patent ductus arteriosus with demonstrated heart 
failure, cardiomyopathies, arrhythmias capable of 
causing hemodynamic compromise, and infants 
who are candidates for potential heart transplant. 
Children who are post-cardiac transplantation are 
in a particularly high-risk group and should be 
given RSV prophylaxis. (127, 129, 130) No data 
suggests that patients cannot receive prophylaxis 
in the second RSV season with palivizumab 
(SYNAGIS) if nirsevimab-alip (BEYFORTUS)  is 
unavailable. To exclude an infant from receiving 
palivizumab (SYNAGIS) in the absence of 
nirsevimab-alip (BEYFORTUS), the infant must 
have a documented waiver provided by a board-
certified pediatric cardiologist, which documents 
that their cardiac defect is hemodynamically 
insignificant and poses no additional risk for RSV. 
During RSV season, children who have received 
Extracorporeal Membrane Oxygenation (ECMO) 
or any other form of cardiac bypass should receive 
monthly prophylaxis. If the baby is receiving 
palivizumab (SYNAGIS) or nirsevimab-alip 
(BEYFORTUS) during the active RSV season, an 
extra dose of prophylaxis or a series of prophylaxis 
should be considered as soon as the baby comes 
off bypass support. (131) 

E. Candidates for RSV Prophylaxis: Areas where 
decisions regarding the appropriateness of RSV 
prophylaxis must be individualized during the second 
season.

1. Infants with severe neuromuscular disease 
affecting respiratory function (e.g., myotonic 
or muscular dystrophy) may be candidates 
for palivizumab (SYNAGIS) or nirsevimab-alip 
(BEYFORTUS) prophylaxis, including those with 
neuromuscular maturational disease common 
in premature infants. (132) CNS injury prior to, 

“Infants with congenital heart disease have 
been shown to benefit from palivizumab 
(SYNAGIS) and nirsevimab-alip (BEYFOR-
TUS). (51, 127-129)  The degree and sever-
ity of the heart disease may factor into 
the decision to provide RSV prophylaxis. 
Cyanotic heart disease places a patient at 
considerable risk since oxygen delivery is 
already compromised.”

“During RSV season, children who have 
received Extracorporeal Membrane Oxy-
genation (ECMO) or any other form of 
cardiac bypass should receive monthly 
prophylaxis. If the baby is receiving palivi-
zumab (SYNAGIS) or nirsevimab-alip (BEY-
FORTUS) during the active RSV season, an 
extra dose of prophylaxis or a series of pro-
phylaxis should be considered as soon as 
the baby comes off bypass support. (131)”
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during, or after delivery including, but not limited 
to, intraventricular hemorrhage (IVH), hypoxic-
ischemic encephalopathy (HIE), spinal cord injury, 
disease of the peripheral nervous system, disease 
of the neuromuscular junction, and periventricular 
leukomalacia (PVL) are all possible indications for 
RSV prophylaxis. (92, 94, 132)  IVH, HIE, and PVL 
may cause cerebral palsy (CP) later. CP alone 
may qualify an infant for RSV prophylaxis if there is 
any association with impaired respiratory function. 
(133, 134)

2. Patients with congenital abnormalities of the airways 
that compromise respiratory function should receive 
prophylaxis. (80, 135-138)  Other respiratory 
viruses may also be implicated in morbidity, 
including persisting wheeze, symptomatology and 
family history that suggests the possibility of later 
asthma or disorders of abnormal lung growth. (66) 
Congenital diaphragmatic hernia is included in this 
category. Although large-scale randomized control 
trials have not been performed, patients with 
surfactant protein deficiencies may also benefit 
from prophylaxis, as may infants with childhood 
interstitial lung diseases such as neuroendocrine 
hyperplasia of infancy (NEHI) or pulmonary 
interstitial glycogenosis (PIG).

3. Although large-scale randomized control trials in 
patients with individual at-risk respiratory disorders 
have not been performed, patients with cystic 
fibrosis and other diseases such as α1-antitrypsin 
deficiency where there is a genetic basis for 
changes in the lung milieu may also benefit from 
prophylaxis. (139) Respiratory symptomatology 
is not generally associated with α1-antitrypsin 
deficiency during infancy; based on pulmonary 
involvement, palivizumab (SYNAGIS) may only 
be considered if the respiratory compromise is 
associated with another qualifier (e.g., prematurity). 
(140) Primary Ciliary Dyskinesia may also be an 
indication of prophylaxis. (141) Identification of 
cystic fibrosis on a newborn screen may merit 
special consideration. (136, 139, 142-144) Cystic 
fibrosis occurring with transient infantile wheezing 
has been associated with worse lung function in 
later life, and RSV is the most common cause of 
transient infantile wheezing. (145) Infants who 
would otherwise qualify for palivizumab (SYNAGIS) 
or nirsevimab-alip (BEYFORTUS) based on the 
indication should be screened for cystic fibrosis if 
the clinical course and history indicate.

4. Immune deficiencies are rare disorders and require 
collaborative management by pediatricians, 
infectious disease specialists, and immunologists. 
(146, 147) HIV, SCID, primary or secondary bone 
marrow depletion, and any defect of humoral or 
cellular immunity, including that occurring with 
transplantation, place a patient at risk of severe 
infection. Palivizumab (SYNAGIS) prophylaxis 
has been associated with improved survival after 
bone marrow transplantation. (148) Data do not 

exist for nirsevimab-alip (BEYFORTUS). Although 
no conclusive evidence exists for any particular 
disease category, RSV prophylaxis is indicated 
because of the understood high risk of any 
infectious process unless a waiver can be obtained 
from a board-certified pediatric immunologist or 
infectious disease specialist.

5. Certain genetic diseases may place a patient at 
more cumulative risk for RSV. For the present time, 
patients should receive prophylaxis to the extent 
that other qualifiers are met. However, including 
infants with Trisomy 21 in the recommendations 
for immunoprophylaxis of RSV disease should be 
considered. (149)

6. Exceptional risk circumstances may occur in homes 
where another individual is at high risk for RSV 
infection (e.g., an elderly immunocompromised 
relative) who may not be able to receive RSV 
prophylaxis or vaccination (i.e., less than age 60). 
Although palivizumab (SYNAGIS) and nirsevimab-
alip (BEYFORTUS) do not prevent RSV infection, 
decreased cough and aerosolization of RSV 
may provide some protection. Providers should 
determine if providing prophylaxis to other 
household members is reasonable. (26, 150, 151)

F. Administration (See Table 1.)

1. The National Perinatal Association Guidelines 
for RSV Prophylaxis are interdisciplinary peer-
reviewed and evidence-based guidelines but 
do not represent the sole management criteria 
for medical care of at-risk infants. Depending 
on individual case presentations, in selected 
populations and unique circumstances, these 
recommendations may not apply. There is 
no substitute for the clinical judgment of a 
neonatologist, pediatrician, nurse practitioner, or 
other licensed provider of pediatric services.

2. RSV prophylaxis should be initiated prior to the 
onset of the RSV season and terminated at the 
end of the RSV season. (30, 152, 153) Although 
regional variations exist in the United States, 
RSV outbreaks begin as early as October and 
decrease between March and May. During 
the COVID-19 pandemic, disruptions in RSV 
seasonality occurred regularly. (21) Providers 

“Although palivizumab (SYNAGIS) and 
nirsevimab-alip (BEYFORTUS) do not pre-
vent RSV infection, decreased cough and 
aerosolization of RSV may provide some 
protection. Providers should determine if 
providing prophylaxis to other household 
members is reasonable. (26, 150, 151)”
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should review local historical RSV surveillance 
data to assist in decision-making. Some locales in 
the Southern United States (e.g., Florida), Hawaii, 
and Alaska have a high enough incidence of RSV 
to justify initiation in the late summer months and 
continuation of monthly prophylaxis into the late 
spring. (154-158) Transport distance of ill infants 
and resource allocation, as well as socioeconomic 
factors (e.g., lack of running water), may be 
considered in the justification of enhanced RSV 
prophylaxis coverage where the costs to provide 
hospitalization for patients at great distances 
greatly exceed that of most urban locales (e.g., 
Alaska and Canadian Arctic). (159)  The burden 
of severe RSV disease on healthcare resources 
is more significant than other respiratory viruses. 
(160) Although various cost containment models 
have been proposed to provide relative risk 
adjustment based on post-conceptual age at a 
specific month during RSV season, there is a risk 
that adequate levels of palivizumab (SYNAGIS) 
or nirsevimab-alip (BEYFORTUS) will not be 
achieved or maintained during months when RSV 
is widespread using this type of model. (24, 36, 
153, 161) Use of an abbreviated schedule of RSV 
prophylaxis is contrary to published evidence and 
FDA-approved product indication for palivizumab 
(SYNAGIS) and nirsevimab-alip (BEYFORTUS) 
and is strongly discouraged. (162) Recent issues 
with COVID-19 and shifting of RSV seasonality 
may change the demographic, resulting in a 
prolonged duration of risk, risk during the summer 
months, or a season with no identified RSV-related 
risk. In these situations, a modified schedule may 
be considered. Although second-season data is 
available for nirsevimab-alip (BEYFORTUS) after 
initial palivizumab (SYNAGIS), data does not exist 
for palivizumab (SYNAGIS) following nirsevimab-
alip (BEYFORTUS). A risk-based model should 
be considered when there is a shortage of supply.

3. Once an infant begins RSV prophylaxis for the 
RSV season, if the infant does not receive an 
initial dose of nirsevimab-alip (BEYFORTUS), 
the infant must receive palivizumab (SYNAGIS) 
monthly through the end of the season 
unless a subsequent dose of nirsevimab-alip 
(BEYFORTUS) is given. (49)  

4. During the first season, nirsevimab-alip 
(BEYFORTUS) 50 mg IM as a single injection 
or Palivizumab (SYNAGIS) 15 mg/kg IM 
monthly should be given during the RSV season 
to increase the likelihood of achieving and 
maintaining appropriate levels for prophylaxis. 
(90)  A dose should be given 24-48 hours before 
discharge from the hospital if the patient meets 
the criteria or at the earliest possible interval well 
child appointment before the start of the season. 
(90) If a second season is indicated, nirsevimab-
alip (BEYFORTUS) dosing is increased to 200 
mg IM as a one-time injection.

5. Although prophylaxis during active infection will 
not impact the course of the symptomatology, RSV 
disease is not a contraindication to continuing 
palivizumab (SYNAGIS) or nirsevimab-alip 
(BEYFORTUS) prophylaxis. Infection does not 
confer lasting immunity. There is more than one 
genotype of RSV. Although less common, patients 
can be re-infected with RSV multiple times during 
the same RSV season. Thus, one-time dosing 
with nirsevimab-alip (BEYFORTUS)  or monthly 
dosing with palivizumab (SYNAGIS) should be 
continued even if the patient has been infected 
with RSV.(90)

6. Fever or other illnesses, including viral syndromes 
such as COVID-19, are not contraindications 
to administering palivizumab (SYNAGIS), 
nirsevimab-alip (BEYFORTUS), or another 
monoclonal antibody.

7. There are no restrictions on concurrent RSV 
prophylaxis with any immunization. (163)  
Immunization with Measles-Mumps-Rubella 
(MMR) and Varicella vaccines need not be 
deferred in infants receiving RSV prophylaxis. 
RSV prophylaxis does not interfere with the 
Hepatitis B vaccine, Diphtheria, Tetanus, 
Pertussis (DTaP) primary immunization schedule, 
H. Influenza type B (Hib), seasonal influenza 
vaccination, Pneumococcal Conjugate Vaccine 
(PCV), or Inactivated Poliovirus Vaccine (IPV). 

8. The safety and efficacy of palivizumab (SYNAGIS) 
or nirsevimab-alip (BEYFORTUS) have not been 
demonstrated for treating established RSV 

“Although second-season data is available 
for nirsevimab-alip (BEYFORTUS) after 
initial palivizumab (SYNAGIS), data does 
not exist for palivizumab (SYNAGIS) follow-
ing nirsevimab-alip (BEYFORTUS). A risk-
based model should be considered when 
there is a shortage of supply.”

“Although prophylaxis during active in-
fection will not impact the course of the 
symptomatology, RSV disease is not a 
contraindication to continuing palivizumab 
(SYNAGIS) or nirsevimab-alip (BEYFOR-
TUS) prophylaxis. Infection does not confer 
lasting immunity. ”
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disease. RSV prophylaxis does not alter an active 
RSV infection’s disease severity or course.

9. Contraindications and Adverse Reactions

a. Palivizumab (SYNAGIS) or nirsevimab-
alip (BEYFORTUS) should not be used in 
pediatric patients with a history of a severe 
prior reaction to RSV prophylaxis. (90) It is 
unknown whether a history of a severe prior 
reaction to one will crossover to the other.

b. Fever, irritability, and injection site reactions 
are the most commonly reported adverse 
events. (164) 

V. Nosocomial Infection

A. RSV may be horizontally transmitted in the hospital 
setting and causes severe disease in high-risk infants 
and young children. 

B. The best way to prevent RSV disease is strict adherence 
to infection control practices and in-hospital screening 
studies to identify and isolate RSV-infected infants. 
(77)  Proper hand washing is of paramount importance. 

C. Cohorting of children with suspected RSV disease is 
not recommended. Not only are there other contagious 
viral and bacterial diseases that mimic RSV, but 
infection with RSV does not preclude co-infection with 
bacteria, other viruses, or another subgroup of RSV. 
The advice of infectious disease and hospital-based 
infection control experts should be obtained to manage 
suspected nosocomial outbreaks of RSV occurring 
within a pediatric ward, pediatric critical care unit, or 
neonatal intensive care unit. (77, 165)

VI. Using palivizumab (SYNAGIS) or nirsevimab-alip 
(BEYFORTUS) outside of the FDA indications constitutes 
off-label use (12, 19)

A. Off-label use of any medication places the provider 

at medico-legal risk. The FDA’s Center for Drug 
Evaluation and Research (CDER) has initiated the 
Bad Ad outreach program to encourage healthcare 
providers to recognize and report suspected untruthful 
or misleading drug promotion. “Assuring prescription 
drug information is truthful, balanced, and accurately 
communicated” is the intent. Led by the Division of Drug 
Marketing Advertising and Communications (DDMAC), 
this effort informs providers about what constitutes 
misleading promotion and provides a process for 
reporting suspected violations to the FDA. Violators 
may include state or professional organizations, those 
who may profit by modifying FDA-approved dosing 
or indications for a medication, manufacturers, or 
individuals who make unrealistic claims about the 
enhanced action of a medication. There is no safe 
harbor for government-sponsored organizations that 
make recommendations outside the FDA indication 
(e.g., Advisory Committee on Immunization Practices).

B. Reports can be initiated by contacting the United 
States Food and Drug Administration’s Division of 
Drug Marketing, Advertising, and Communications at 
855-RX-BADAD or (855-792-2323), E-Mail: BadAd@
fda.gov, by mail: FDA/CDER/DDMAC, 5901-B 
Ammendale Rd., Beltsville, MD 20705-1266, or  Fax: 
301-847-8444.(166) In the past, however, the FDA 
has not had the resources to act quickly on reports of 
wayward drug misinformation. The False Claims Act 
provides another alternative to the Bad Ad outreach 
program. This fraud-fighting law not only provides 
substantial rewards for whistleblowers but also includes 
an action-enforcing mechanism that statutorily requires 
the government to investigate allegations of fraud. If 
providers want to ensure that the government will 
consider their concerns, a False Claims Act qui tam 
action may be filed.

“Cohorting of children with suspected RSV 
disease is not recommended. Not only are 
there other contagious viral and bacte-
rial diseases that mimic RSV, but infection 
with RSV does not preclude co-infection 
with bacteria, other viruses, or another 
subgroup of RSV. The advice of infectious 
disease and hospital-based infection con-
trol experts should be obtained to manage 
suspected nosocomial outbreaks of RSV 
occurring within a pediatric ward, pediatric 
critical care unit, or neonatal intensive care 
unit. (77, 165)”

“Reports can be initiated by contacting the 
United States Food and Drug Administra-
tion’s Division of Drug Marketing, Advertis-
ing, and Communications at 855-RX-BA-
DAD or (855-792-2323), E-Mail: BadAd@fda.
gov, by mail: FDA/CDER/DDMAC, 5901-B 
Ammendale Rd., Beltsville, MD 20705-1266, 
or  Fax: 301-847-8444.(166) In the past, 
however, the FDA has not had the resourc-
es to act quickly on reports of wayward 
drug misinformation.”
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Table 1. Proposed Strategy for RSV Prophylaxis

Prophylaxis Indication Chronological Age Dosing

Areas Where Strong Data Exist

Born at < 28 0/7 weeks’ 
gestational age (wGA)

Less than 12 months at the start of 
the RSV season

Nirsevimab (BEYFORTUS) once or palivizumab 
(SYNAGIS) monthly during the RSV season

Born at 28 0/7-32 0/7 wGA

1. Less than 12 months at the start 
of the RSV season 

2.Less than six months at the start 
of the RSV season 

1. Nirsevimab (BEYFORTUS) once or 2. palivizumab 
(SYNAGIS) monthly during the RSV season 

Born at 32 1/7-35 6/7 wGA

1. Less than 12 months at the start 
of the RSV season 

2. Less than six months at the start 
of RSV season with significant 
provider-identified risk factors

1. Nirsevimab (BEYFORTUS) once or 2. palivizumab 
(SYNAGIS) monthly during the RSV season

Born at 36 wGA or greater, no 
other risk factors

Less than 12 months at the start of 
the RSV season

Maternal RSVpreF (ABRYSVO) (first season) or 
nirsevimab (BEYFORTUS) once

Chronic lung disease requiring 
medical management

Less than 24 months at the start of 
the RSV season

Maternal RSVpreF (ABRYSVO) (first season) or 
nirsevimab once or palivizumab (SYNAGIS) monthly 
during the RSV season

Hemodynamically significant 
congenital heart disease

Less than 24 months at the start of 
RSV season unless a cardiology 
waiver is obtained

RSVpreF (ABRYSVO) (first season) or nirsevimab 
once or palivizumab (SYNAGIS) Monthly during the 
RSV season 

Areas Where Individualized Guidance is Indicated

Neuromuscular disease affecting 
respiratory function

Less than 24 months at the start of 
the RSV season

RSVpreF (ABRYSVO) (first season) or nirsevimab 
once or palivizumab (SYNAGIS) Monthly during the 
RSV season

Congenital abnormalities of 
the airways (e.g., Congenital 
Diaphragmatic Hernia)

Less than 24 months at the start of 
the RSV season

RSVpreF (ABRYSVO) (first season) or nirsevimab 
once or palivizumab (SYNAGIS) Monthly during the 
RSV season

Immune disorders (e.g., HIV, 
SCID, DiGeorge, IgA deficiency, 
Hypergammaglobulinemia)

Less than 24 months at the start 
of RSV season unless infectious 
disease or immunology waiver is 
obtained

RSVpreF (ABRYSVO) (first season) or nirsevimab 
once or palivizumab (SYNAGIS) monthly during the 
RSV season

Cystic Fibrosis, Primary Ciliary 
Dyskinesia, or other rare lung 
disease resulting in chronic 
respiratory insufficiency

Less than 24 months at the start 
of RSV season; consultation with 
pediatric pulmonology suggested

RSVpreF (ABRYSVO) (first season) or nirsevimab 
once or palivizumab (SYNAGIS) monthly during the 
RSV season
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The MEDLINE database, the Cochrane Library, and the National 
Perinatal Association’s internal resources and documents were 
used to search the literature to identify relevant articles published 
on Respiratory Syncytial Virus (RSV). The search was restricted 
to articles published in the English language. Priority was given 
to the outcomes of the original research. Review articles and 
commentaries were also consulted when their inclusion added 
substantively to the guidance.  Abstracts of research presented at 
scientific conferences were eligible for inclusion in this document if 
the abstract was peer-reviewed prior to its publication. Guidelines 
published by other organizations were evaluated for merit and 
included where their inclusion was both elucidative and topical. 
Further, sources from the bibliographies of these guidelines were 
evaluated and included where appropriate. While necessary for 
interpreting the studies, expert opinion was not judged to be valid 
independently without substantiating high-level evidence.

Studies were evaluated for quality using the metric provided by 
the United States Preventive Services Task Force (167, 168)

I. Evidence obtained from at least one properly designed 
randomized controlled trial.

II-1. Evidence obtained from well-designed controlled trials 
without randomization.

II-2. Evidence is obtained from well-designed cohort or case-
control analytic studies, preferably from more than one 
center or research group.

II-3. Evidence obtained from multiple time series with or 
without the intervention. Dramatic results in uncontrolled 
experiments also could be regarded as this type of 
evidence.

III. Opinions of respected authorities based on clinical 
experience, descriptive studies, or reports of expert 
committees.

Based on the highest level of evidence found in the data, 
recommendations are provided and graded according to the 
following categories:

Level A - Recommendations based on good and consistent 
scientific evidence.

Level B – Recommendations based on limited or inconsistent 
scientific evidence.

Level C – Recommendations based largely on consensus and 
expert opinion
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RSV impacts not only infants and young children,  
but also entire families. 
The National Coalition for Infant Health and the Alliance for Patient Access sought to 
examine the multifaceted burden that RSV places on families and to identify potential 
policy solutions.

Two surveys were conducted, one of parents who had at least one child contract RSV 
and one of health care providers who treat infants and children with RSV.

Both surveys were conducted with YouGov, a global public opinion and data company. 
Parents and providers were recruited from a pool of pre-selected respondents to ensure 
they met the survey’s requirements. Participants received an honorarium.

Both surveys highlighted that the burden of RSV extends well beyond its physical symptoms. 

The virus may lead to:

• Long-lasting health challenges for babies and young children

• Financial, social and emotional burdens for families

• Frustration for providers, who lack a cure or viable preventive interventions

This burden is not experienced by the few. Most infants and children contract RSV by the time 
they are two, and challenges that accompany RSV may impact anyone who has been affected.

Moving forward, the many burdens of RSV demonstrate the need for:

• More RSV education

• Research and innovation for preventive interventions

• Access to prevention and treatment for all babies and children

The challenges caused by RSV can reach far and wide, and its indirect impacts often leave 
families struggling.

infanthealth.org

67%  of parents said their child 
was hospitalized for RSV

FINANCIAL BURDEN

More than 2/3 
of parents said the 
costs of RSV posed a 
financial burden or 
financial crisis.

7%  
of parents said they 
were fired as a result 
of caring for their 
child with RSV.

32%  
of parents reported 
losing potential 
income while their 
child had RSV.

EMOTIONAL BURDEN

68% 
of parents said 
watching their child 
suffer affected their 
mental health.

69% 
of parents felt guilty 
that they could not 
do more to prevent 
their child’s RSV.

When parents found 
out there was no 
treatment for RSV, 
only supportive care:

• 48% felt angry

• 46% felt helpless

SOCIAL BURDEN

43%  
of parents had never 
heard of RSV before 
finding out their 
child was sick.

54%  
of parents had to rely 
on family and friends 
for sibling care, 
transportation and 
other responsibilities.

42%  
of parents said they 
struggled to care for 
their other children 
when one faced RSV.

PARENT EDUCATION & AWARENESS

86% 
of providers said 
they include RSV 
education as part of 
routine care.

99% 
of providers agreed 
that parents need 
more information 
about RSV.

TREATMENT CHALLENGES

Nearly 1/3 
of providers have 
been reluctant to 
test for RSV because 
no treatment exists.

48%  
of providers said 
it was difficult to 
decide whether to 
send an infant or 
child with RSV to the 
emergency room.

92% 
agreed that if an 
immunization were 
available, it should 
be added to the 
Vaccines for Children 
program’s list of 
pediatric vaccines.

MISCONCEPTIONS

A majority of providers (60%) explained that around 50%  
or more of the babies they see hospitalized for RSV were born healthy,  
despite many people thinking severe RSV only impacts premature infants  
or those with preexisting conditions.

R S V  P A R E N T  S U R V E Y 
340 parents who had at least 1 child sick with RSV 

R S V  H E A LT H  C A R E  P R O V I D E R  S U R V E Y
175 health care providers across various pediatric and neonatal subspecialties 

The Indirect  
Impact of RSV
OVERVIEW

CONCLUSION

67% worked in an outpatient facility

33% worked in a hospital

RESULTSRESULTS
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Loma Linda, CA 92350  Email: lomalindapublishingcompany@gmail.com 

December 20, 2021 

Dear Dr. Sappenfield, 

As you know, the Fragile Infant Feeding Institute (FIFI) is now working 
closely with Loma Linda Publishing Company (LLPC) to continue 
ownership of FIFI Conference now in its 18th year.  USF Health has 
always supported FIFI and we will continue to refer to the expanded 
educational conference as the Fragile Infant Forums and 
Implementation of Standards (FIFI-S).  Dr. Joy Browne, Dr. Mitchell 
Goldstein, Dr. Erin Ross, Dr. Carol Jaeger, and Dr. Elba Fayard will co-
chair the conference.  

Dr. Goldstein is the CEO of Loma Linda Publishing Company (a not-for-
profit Delaware 501 (C) (3) corporation) and the Editor in Chief of 
Neonatology Today (a wholly-owned subsidiary of LLPC). Neonatology 
Today has featured the conference, provided coverage of the 
proceedings, and published conference abstracts for the past several 
years. 

We are delighted to continue the mission of educating clinicians on the 
most recent, evidence-based newborn care and practice in feeding 

http://www.NeonatologyToday.net
https://info.pediatrix.com/continuededucationwebinars
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15 Trees to Negate the CO2 Effect of Living
#15treesformylife

Peer Reviewed

Minesh Khashu MD, MBBS, FRCPCH

Namaskar, 

This is the traditional Indian greeting. What does this greeting 
mean? I’ll discuss it some other time. Today, I need a few min-
utes, just a few minutes of your vast lifetime, to talk to you about 
something fundamental.

I’m not here today wanting to talk to you about my work as a neo-
natologist, as a professor of perinatal health, or some of the other 
roles I play. I want to talk to you about something I was much be-
fore I became a neonatologist, much before I became a professor 
of perinatal health, and that is my role as a human being.

As a human, as part of a species, as part of an inhabitant of this 
lovely mother earth, I want to talk to you about something essen-
tial for all of us: the sustainability of ourselves as a species and 
our sustainability on planet Earth.

As you know, one of the common ways we discuss sustainability 
is through carbon dioxide emissions, or CO2 emissions, as we call 
them. When most people talk about CO2 emissions, they talk about 
industrialization, fossil fuels, and us flying to different parts of the 
globe. These are essential aspects of CO2 emissions, but an im-
portant, and perhaps a more critical aspect of CO2 emissions is our 
emissions for just being alive. As an animal species, we breathe in 
oxygen and throw out CO2. Without doing anything else, just stand-
ing still in one place would still add CO2 to this planet.

An intelligent guy has calculated that looking at an average hu-
man life, the amount of CO2 we produce just for our part as living 
creatures on this planet, we would need about 15 trees to ne-
gate that CO2 effect. Forgetting everything we do to generate CO2 
emissions, if we get started on negating the CO2 emissions we 
generate for breathing and being alive, we should plant at least 15 
trees in our lifetime.

Please think about this and pledge to plant at least 15 trees in your 
lifetime to negate the CO2 emissions you have generated for being 
alive. That’s the least we can do for this planet; the pledge would 
be 15 trees for my life. So, #15treesformylife.

Please share this message with others and follow me for similar 
content. I wish you all the best, Namaste.

Thank you. #15treesformylife
https://www.linkedin.com/posts/mineshkhashu_minutes-
lifetime-critical-activity-7152714725691170817-645G?utm_
source=share&utm_medium=member_desktop

Disclosure: The author has no conflicts of interests to disclose.
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“An intelligent guy has calculated that 
looking at an average human life, the 
amount of CO2 we produce just for our 
part as living creatures on this planet, 
we would need about 15 trees to negate 
that CO2 effect.”

“I’m not here today wanting to talk to 
you about my work as a neonatologist, 
as a professor of perinatal health, or 
some of the other roles I play. I want to 
talk to you about something I was much 
before I became a neonatologist, much 
before I became a professor of perinatal 
health, and that is my role as a human 
being."

“Please think about this and pledge to 
plant at least 15 trees in your lifetime 
to negate the CO2 emissions you have 
generated for being alive. That’s the 
least we can do for this planet; the 
pledge would be 15 trees for my life. So, 
#15treesformylife.”
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Mitchell Goldstein, MD, MBA, CML, T. Allen Merritt, MD, MHA

Ethics and Wellness Column: Grit and Wellness in Neonatology: 
The Path to Leadership and Career Fulfillment

Introduction:

Neonatology is a demanding field and professional calling that 
requires unwavering commitment, resilience, and a deep sense 
of purpose. In pursuing excellence, healthcare professionals in 
Neonatology often find that grit plays a pivotal role in their suc-
cess. This essay explores the intersection of grit and wellness in 
Neonatology, emphasizing the importance of commitment, perse-
verance, selflessness, and leadership in achieving professional 
success and personal fulfillment. No formula or matrix of these 
qualities and varying attributes fits everyone. (1) These qualities 
are inculcated during the fellowship.

Grit in Neonatology:

In Neonatology, success is not solely determined by academic 
prowess or innate intelligence, instead, it hinges on the capacity 
to be more committed to patients, their parents, as well as col-
leagues. Those who excel in this discipline work harder, persevere 
longer, and are willing to sacrifice their time for a noble cause – 
and the well-being of newborns and their families. Grit in Neona-
tology goes beyond mere aptitude; it is characterized by fortitude 
and unwavering determination to overcome challenges, adversi-
ties, and emerging threats to their professional autonomy. (2, 3)

Leadership Through Example:

Grit is exemplified in the ability to endure and demonstrate leader-
ship through example. While servant leadership is crucial, the true 
mark of a leader in Neonatology is the ability to endure and per-

severe when faced with challenges in clinical care, critical analy-
sis of new information, and the encroachment of DRG payment 
systems. This endurance not only garners support but also estab-
lishes a leader’s credibility and true potential. Grit in this context is 
not about being tough; it is about being a caring, compassionate, 
genuine advocate for neonatal well-being and not backing down 
in the face of adversity. (1, 3, 4)

Success and Grit:

Ultimately, success in Neonatology is often synonymous with pos-
sessing grit. Leaders in this field understand the context, the strin-
gent requirements, and the imperative to complete tasks despite 
numerous obstacles. Grit drives their success, propelling them to 
navigate complex medical scenarios, advocate for vulnerable pa-
tients, and inspire their teams to strive for excellence. (5)

Coupling Grit with Wellness:

While grit is essential for success in Neonatology, it is equally 
important to couple it with wellness. In this context, wellness is 
not just about achieving a degree of work-life balance; it involves 
shaping a career that aligns with one’s personality and ambitions 
while fostering leadership potential. A well-rounded healthcare 
professional in Neonatology understands the importance of self-
care, mental well-being, and finding a harmonious balance be-
tween personal and professional life. (4)

“Neonatology is a demanding field 
and professional calling that requires 
unwavering commitment, resilience, and 
a deep sense of purpose. In pursuing 
excellence, healthcare professionals in 
Neonatology often find that grit plays a 
pivotal role in their success.”

“Grit in Neonatology goes beyond mere 
aptitude; it is characterized by fortitude 
and unwavering determination to 
overcome challenges, adversities, and 
emerging threats to their professional 
autonomy. (2, 3)”

“This endurance not only garners 
support but also establishes a leader’s 
credibility and true potential. Grit in this 
context is not about being tough; it is 
about being a caring, compassionate, 
genuine advocate for neonatal well-being 
and not backing down in the face of 
adversity. (1, 3, 4)”

“While grit is essential for success in 
Neonatology, it is equally important to 
couple it with wellness. In this context, 
wellness is not just about achieving a 
degree of work-life balance; it involves 
shaping a career that aligns with one’s 
personality and ambitions while fostering 
leadership potential.”

http://www.NeonatologyToday.net
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“In Neonatology, grit and wellness 
are interwoven elements that shape 
successful leaders. The commitment to 
patients, enduring perseverance, and 
leadership through example are vital 
components of grit that distinguish 
leaders in this challenging field. (3,4) 
Wellness complements grit by ensuring 
that healthcare professionals maintain 
a healthy work-life integration, foster 
personal fulfillment, and sustain 
their passion for exceptional care for 
newborns and their families.”

Conclusion:

In Neonatology, grit and wellness are interwoven elements that 
shape successful leaders. The commitment to patients, enduring 
perseverance, and leadership through example are vital compo-
nents of grit that distinguish leaders in this challenging field. (3,4) 
Wellness complements grit by ensuring that healthcare profes-
sionals maintain a healthy work-life integration, foster personal 
fulfillment, and sustain their passion for exceptional care for new-
borns and their families. Ultimately, the fusion of grit and wellness 
creates a path to leadership excellence in Neonatology.
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Letter to the Editor: “Preva-
lence of and Factors Associ-
ated with Neonatal Seizures in 
the United States, 2016-2020”

Corresponding Author: Ramesh Vidavalur MD MBA FAAP Assis-
tant Professor of Clinical Pediatrics Cayuga Medical Center/Weill 
Cornell Medicine

Dear Editor, 

We want to congratulate and acknowledge the work done by 
Vadavalur et al. regarding their study entitled “Prevalence of and 
factors associated with neonatal seizures in the United States, 
2016-2020.” This project shed light on the notable antenatal, in-
trapartum, and infant risk factors most closely correlated with in-
fant seizures across the country and reported a prevalence of 1 in 
2500, which is not insignificant. 

We appreciate the strength of the study in the broad and reflective 
sample size and reliable sourcing through birth certificate registra-
tion. A sample size of 18,935,854 patients across four years is an 
adequate representation. However, our question to this authoring 
team lies in the stratification of these collected data. The study 
covered the prevalence of neonatal seizures across the entire 
United States, which, though comprehensive, does not consider 
the known variety in access to care between rural and urban com-
munities or across state lines with differences in general and neo-
natal healthcare outcomes. Though the study claims no significant 
difference between state reports of neonatal seizures, according 
to the CDC Infant Mortality “Stats by States” Map (1), the state-to-
state disparity between infant health outcomes from any cause is 
quite clear. For example, the map cites the highest current death 
rate (number of deaths per 1,000 live births) to be in Mississippi 
at 9.39% versus the lowest state death rate in North Dakota at 
2.77%. We cannot help but wonder whether such a clear and sig-
nificant difference in outcomes across states could in of itself be 
presented as a risk factor, along with the studies’ other notable 
identified factors of birth prior to 28 weeks of gestation, 5-minute 
APGARs of less than 7, and maternal intrapartum disease states, 
as well as considering the overall infant mortality rate of 5.8% in 
infants with seizures. 

It is also pertinent to discuss the possible impact of the COVID-19 
pandemic on the prevalence of neonatal seizures and adverse 
outcomes such as maternal and fetal deaths. Maternal deaths 
alone in the United States increased from 754 in 2019 to 861 in 
2020, a 56% increase, and again to 1178 in 2021, a 37% increase, 
and of those deaths, 102 in 2020 and 401 in 2021 were attributed 
to COVID-19 (2) which indicates a significant effect on the course 
of gestation and general health outcomes for the mother-child 
unit. We propose expanding this study to analyze the effect of 
COVID-19 on infant seizure risk and compare whether the pre-
vious risk factors are altered or remain relevant in the face of a 
COVID-19 diagnosis antenatally, intrapartally, or of the infant. 

When discussing maternal health outcomes, it is vital to acknowl-
edge disproportionate mortality rates across specific populations. 
According to Simpson et al., the maternal death rate among non-
Hispanic Black women increased from 44.0 per 100,000 live births 
in 2019 to 55.3 in 2020 and 68.9 in 2021 (2). Additionally, the 
maternal death rate for Hispanic women went from 12.6 in 2019 
to 18.2 in 2020 and 27.5 in 2021, while for non-Hispanic White 
women, it was 17.9 in 2019, 19.1 in 2020, and 26.1 in 2021 (2). 
It is evident that racial disparities widened as a result of the CO-
VID pandemic; therefore, it would be interesting to compare the 
prevalence of neonatal seizures stratifying for differences across 
populations. 

In summary, we appreciate the author’s work establishing a start-
ing point in the quest for clarity on neonatal outcomes, particularly 
seizure risk. We hope to see an expansion of this work to cover 

“We appreciate the strength of the study 
in the broad and reflective sample size 
and reliable sourcing through birth 
certificate registration. A sample size of 
18,935,854 patients across four years is 
an adequate representation. However, our 
question to this authoring team lies in the 
stratification of these collected data.”

“Additionally, the maternal death rate for 
Hispanic women went from 12.6 in 2019 
to 18.2 in 2020 and 27.5 in 2021, while for 
non-Hispanic White women, it was 17.9 in 
2019, 19.1 in 2020, and 26.1 in 2021 (2). It 
is evident that racial disparities widened 
as a result of the COVID pandemic; 
therefore, it would be interesting to 
compare the prevalence of neonatal 
seizures stratifying for differences across 
populations.”

“We propose expanding this study to 
analyze the effect of COVID-19 on infant 
seizure risk and compare whether the 
previous risk factors are altered or 
remain relevant in the face of a COVID-19 
diagnosis antenatally, intrapartally, or of the 
infant.”
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the effect of the COVID-19 pandemic on this risk and further de-
velopment of the social, racial, and state-stratified risks to ma-
ternal and infant mortality that might be at play in parallel to this 
work. Above all, it remains clear that there is much to be desired 
in studying the environmental-maternal-fetal connection and that 
this work remains at the forefront of bettering healthcare for moth-
ers and infants. 

Sincerely, 

Grace Ahuja OMS-III, Melissa Kreutz OMS-III, Joshua Hernandez 
OMS-IV 
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Subject: Editorial Response and Considerations on Vadavalur et 
al.’s study

Dear Grace Ahuja OMS-III, Melissa Kreutz OMS-III, Joshua Her-
nandez OMS-IV,

I appreciate the feedback provided on the study by Vadavalur et 
al., titled “Prevalence of and Factors Associated with Neonatal 
Seizures in the United States, 2016-2020.” While I acknowledge 
your congratulations, I think addressing areas where further scru-
tiny is warranted is imperative.

The recognition of the study’s significance in highlighting antena-
tal, intrapartum, and infant risk factors associated with neonatal 
seizures across the United States is duly noted. However, I find it 
necessary to critically evaluate the extent of the study’s strength, 

particularly regarding the broad sample size and reliance on birth 
certificate registration. While a sample size of 18,935,854 patients 
over four years seems impressive, its adequacy hinges on the 
quality and representativeness of the data.

The inquiry into the stratification of collected data aligns with con-
cerns raised by the editorial team regarding the study’s compre-
hensive scope. The failure to consider variations in access to care 
between rural and urban communities and disparities across state 
lines raises questions about the study’s applicability and its poten-
tial oversight of significant regional variations. The assertion of no 
significant difference between state reports of neonatal seizures 
contradicts state-to-state disparities in infant health outcomes, as 
indicated by the CDC Infant Mortality “Stats by States” Map.

The proposal to explore the impact of the COVID-19 pandemic 
on neonatal seizures is interesting. However, it prompts a more 
critical examination of the study’s limitations in addressing con-
temporary influences. The surge in maternal deaths, particularly 

“The recognition of the study’s 
significance in highlighting antenatal, 
intrapartum, and infant risk factors 
associated with neonatal seizures across 
the United States is duly noted. However, 
I find it necessary to critically evaluate 
the extent of the study’s strength, 
particularly regarding the broad sample 
size and reliance on birth certificate 
registration.”

“We hope to see an expansion of this 
work to cover the effect of the COVID-19 
pandemic on this risk and further 
development of the social, racial, and 
state-stratified risks to maternal and infant 
mortality that might be at play in parallel to 
this work.”

NEONATOLOGY TODAY is interested in publishing manuscripts from Neonatologists, 
Fellows, NNPs and those involved in caring for neonates on case studies, research results, 

hospital news, meeting announcements, and other pertinent topics. 
Please submit your manuscript to: LomaLindaPublishingCompany@gmail.com

“The inquiry into the stratification of 
collected data aligns with concerns 
raised by the editorial team regarding the 
study’s comprehensive scope. The failure 
to consider variations in access to care 
between rural and urban communities 
and disparities across state lines raises 
questions about the study’s applicability 
and its potential oversight of significant 
regional variations.”
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mailto:LomaLindaPublishingCompany%40gmail.com?subject=I%20have%20a%20great%20idea%20for%20a%20manuscript%21


Neonatology Today welcomes your editorial com-
mentary on previously published manuscripts, 
news items, and other academic material relevant 
to the fields of Neonatology and Perinatology. 

Please address your response in the form of a let-
ter. For further formatting questions and submis-
sions, please contact Mitchell Goldstein, MD at 
LomaLindaPublishingCompany@gmail.com.
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those attributed to COVID-19, indicates a significant gap in the 
study’s temporal relevance and its failure to capture the evolving 
landscape of neonatal health amid the ongoing pandemic.

I agree with your emphasis on acknowledging and addressing 
disproportionate mortality rates across specific populations, es-
pecially in the context of racial disparities exacerbated by the CO-
VID-19 pandemic. However, questioning the study’s effectiveness 
in presenting a comprehensive view of neonatal outcomes without 
a more explicit focus on the intersectionality of race and socioeco-
nomic factors is necessary.

In summary, while I appreciate your engagement and recognize 
the study’s potential, I urge a more critical examination of its limi-
tations and a concerted effort to address the concerns raised. We 
anticipate that further data analysis may provide a more nuanced 
and contextually relevant exploration of neonatal health.

Sincerely,

A s ingle-center re t rospect ive s tudy 
compared the benefits and costs of  an 
exclusive human milk diet in infants less than 
or equal to 28 weeks gestation and or less 
than or equal to 1,500 grams vs. a 
combination of  mother’s milk fortified with 
cow milk-based fortifier and formula, or a diet 
of  formula only. Primary  outcomes were 
length of  stay, feeding intolerance and time 
to full feeds. Secondary  outcomes included 
the effect  of  the diet on the incidence of  NEC 
and the cost-effectiveness of  an exclusive 
human milk diet.

In those babies fed an exclusive human milk 
diet,  there was a minimum of  4.5 fewer 
additional days of  hospitalization resulting in 
$15,750 savings per day, 9 fewer days on 
TPN, up to $12,924 savings per infant  and a 
reduction in medical and surgical NEC 
resulting in an average savings per infant of 
$8,167.  And for those parents who get to 
take their baby  home sooner, the impact is 
simply priceless.

Although every  effort is made to start 
feeding as soon as possible, good nutrition 
is essential, even if  the baby  is unable to 
be fed. It is key  that  early  nutrition 
incorporates aggressive supplementation 
of  calories, protein and essential fatty 
acids. Without these in the right  balance, 
the body goes into starvation mode; and 
before feeding even begins, the intestine, 
the liver and other parts of  the body  are 
compromised. While an exclusively  human 
diet  with an exclusively  human milk-based 
fortifier will minimize the number of  TPN 
days, TPN is essential to the early  nutrition 
of  an at-risk baby  and is a predicate of 
good feeding success.

App rop r i a te g row th beg ins w i th a 
s t a n d a r d i z e d a n d v a l i d a t e d ( a n d 
adequately  labelled) donor milk with a 
minimum of 20 Cal per ounce. 

Adding human milk-based fortification and 
cream has been proven to enhance growth 
without compromising infant health through 
t h e i n t r o d u c t i o n o f  b o v i n e - b a s e d 
fortification.6 

Indeed, even small amounts of  bovine 
products added to human milk were shown 
to be detrimental with a dose-response 
relationship suggesting increased amounts 
o f  bov ine p roduc ts lead to worse 
outcomes. 2,7 

An exclusive human milk diet is essential 
“medicine” for VLBW premature infants 
and we all agree fortification is required for 
proper growth. If  we also agree to the 
former,  utilizing a non-human fortifier or 
any  other foreign addi t ives in th is 
p o p u l a t i o n c a n n o t  b e p a r t o f  t h e 
conversation. 

NCfIH welcomes the opportunity  to discuss 
the forthcoming guidelines in person or via 
phone. Mitchell Goldstein, Medical Director 
for the National Coalition for Infant  Health 
can be reached at 818-730-9303.

Sincerely,

Mitchell Goldstein, MD
Medical Director, 
National Coalition for Infant Health
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“I agree with your emphasis on 
acknowledging and addressing 
disproportionate mortality rates across 
specific populations, especially in the 
context of racial disparities exacerbated 
by the COVID-19 pandemic. However, 
questioning the study’s effectiveness 
in presenting a comprehensive view of 
neonatal outcomes without a more explicit 
focus on the intersectionality of race and 
socioeconomic factors is necessary.”

Erratum (Neonatology Today December, 2023)

Neonatology Today is not aware of the erratum affecting the 
December, 2023 edition.

Corrections can be sent directly to LomaLindaPublishingCom-
pany@gmail.com. The most recent edition of Neonatology To-
day including any previously identified erratum may be down-
loaded from www.neonatologytoday.net.
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Navigating Toward Neonatology: Pediatric and Neonatal 
Seizure Considerations

Benjamin Hopkins, OSMIV, Elba Simon-Fayard, MD

Welcome back to my third installment. My name is Benjamin 
Hopkins, and I am currently a fourth-year medical student at 
Western University of Health Sciences in Pomona, California. 
When ‘I grow up,’ I want to be a Neonatologist. Look at previous 
months’ journals for my earlier articles and follow along with this 
column as I navigate my way to becoming a Neonatologist.

Currently, I am interviewing for pediatric residency programs. 
Knowing that I am heading toward a fellowship, my application 
prioritized “Categorical pediatrics” programs with high match rates 
in Neonatology and programs that will offer me broad exposure to 
neonatal patients with close connections to multiple hospitals with 
different levels of neonatal ICUs. 

I am currently rotating with a pediatric neurologist specializing in 
pediatric seizures. It has been a fantastic experience, with various 
“bread-and-butter” and complex patients and many unique patients 
in the inpatient and outpatient settings. The attending neurologist I 
work with is an excellent instructor who offers individualized patient 
care, exceptional treatment options, and education to each patient 
and their family. Most of my time was spent treating patients with 
chronic seizure disorders, along with general pediatric neurology 
consults. 

One of my patients on this rotation is a young man with Juvenile 
Myoclonic Epilepsy (JME). JME is a seizure disorder that is 
characterized by myoclonus, absences seizures, and generalized 
tonic-clonic seizures and is most likely due to an underlying 
genetic defect (1). This patient had been dealing with JME since 
he was an adolescent, and only within the past six months has he 
gotten it under control with a good regimen of Depakote. Although 
this is a genetic-based disease, the only genetic testing that had 
been done was a Micro-array, which showed normal results. 
There was no further genetic workup at the parent’s request, 
as the symptoms have been well controlled. Genetics plays a 
significant role in various disease processes and should always 
be considered part of the whole picture when treating pediatric 
patients with seizures. JME is a lifelong diagnosis and requires 
treatment even when asymptomatic (1). It is critical to assess and 
treat seizures of all types as soon and effectively as possible to 
mitigate potential damage to the brain. 

Neonatal and pediatric patients are both at risk for seizures and 
seizure-like activity from a variety of causes. Neonates in the 
first weeks of life have an increased susceptibility to seizures 
due to age-depend physiologic features of the developing brain, 
unique risk factors associated with gestation, delivery, and the 
immediate post-natal period, as well as a symptom of acute brain 
injury but are rarely due to neonatal-onset epilepsy syndromes 
(2, 3). Neonatal-onset epilepsy syndromes are often related to 
underlying structural, metabolic, or genetic disorders (3). Pediatric 
seizure patients’ etiologies range from obvious masses to subtle 
gray matter heterotopias, in addition to metabolic and genetic 
disorders (4). 

Neonatal seizures are harmful to a developing brain and can be 
a challenge to identify; in addition, pediatric seizures with status 
epilepticus carry a substantial risk for morbidity and mortality (2, 
3, 5). Healthcare providers should have a high clinical suspicion 
for seizures in those with increased risk, even without prodromal 

“Welcome back to my third installment. 
My name is Benjamin Hopkins, and I am 
currently a fourth-year medical student 
at Western University of Health Sciences 
in Pomona, California. When ‘I grow 
up,’ I want to be a Neonatologist. Look 
at last month’s journal for my previous 
article and follow along with this column 
as I navigate my way to becoming a 
Neonatologist.”

“One of my patients on this rotation is 
a young man with Juvenile Myoclonic 
Epilepsy (JME). JME is a seizure 
disorder that is characterized by 
myoclonus, absences seizures, and 
generalized tonic-clonic seizures and is 
most likely due to an underlying genetic 
defect.”

“Neonatal and pediatric patients are 
both at risk for seizures and seizure-
like activity from a variety of causes. 
Neonates in the first weeks of life have 
an increased susceptibility to seizures 
due to age-depend physiologic features 
of the developing brain, unique risk 
factors associated with gestation, 
delivery, and the immediate post-
natal period, as well as a symptom of 
acute brain injury but are rarely due to 
neonatal-onset epilepsy syndromes. 
Neonatal-onset epilepsy syndromes are 
often related to underlying structural, 
metabolic, or genetic disorders.”
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symptoms. Early identification and treatment are critical for short 
and long-term outcomes (3, 6). For suspected seizures, monitoring 
with electroencephalogram (EEG) should be started as soon as 
possible (2). EEG will help assess concerning events, screen 
for sub-clinical seizures, and measure the EEG background (2). 
In addition to EEG, computed tomography (CT) and magnetic 
resonance imaging (MRI) can be used to assess for masses, 
calcifications, cortical dysplasia, and ectopic gray matter (4). 

Initial treatment for acute seizure is similar regardless of etiol-
ogy; however, long-term treatment and prognosis vary greatly 
depending on underlying seizure etiology (3). Initial treatment 
for neonatal seizure is often phenobarbital, while for pediatric 
seizure, it is often a benzodiazepine (6). Current international 
guidelines indicate that antiseizure medication be administered 
as soon as possible but do not guide a specific timeline to follow 
(5). Numerous studies have shown that infants and pediatric 
patients who have a documented seizure via EEG and are 
treated within one hour of seizure onset have the lowest seizure 
burden and fewer additional seizures in the following 24 hours 
(6). Seizure burden is similar in those receiving antiseizure medi-
cation after the one-hour cutoff, regardless of length past the 
cutoff (6). Even though the relationship between seizure burden, 
treatment, and outcomes is not entirely understood, it has been 
observed that the higher the seizure burden, the worse the long-
term outcomes (5, 6). This has been seen even after adjusting 
for possible confounders such as age, etiology, illness severity, 
therapeutic hypothermia status, age at initiation of EEG, and age 
of first seizure (5, 6).

Recognition of seizures remains a challenge, and undertreatment 
and overtreatment are an ongoing concern, as studies have 
documented that antiseizure medication can lead to neuronal 
apoptosis, poor brain development, and later cognitive 
impairments (2, 3, 6). As there are no clear protocols, neurologists, 
neonatologists, and pediatricians must develop a systemic 
approach to precise etiologies (2, 6). The relationship between 
seizures and outcomes is complex and will depend on numerous 
individual and generalized factors; however, with advances 
in genetic medicine, the option for personalized medicine will 
increase (3, 5). Each seizure must be evaluated for an individual 
etiology in parallel to treatment initiation; this can help streamline 
medical decision-making and optimize acute and chronic patient 
outcomes. 

This month, I had the pleasure of talking with Dr. Elba Fayard, the 
current neonatal division chair at Loma Linda University Children’s 
Hospital. We spoke about what makes a great neonatologist, 
critical care physicians’ mental wellness and feeling of purpose, 
the current decreased interest in the NICU, and how to increase 
interest for future providers.*

1. What qualities are “most essential” to excel as a 
neonatologist?  

Caring and having an extraordinary feeling for babies with 
tremendous needs. Those special heartstrings that people feel 
when they see little innocent babies suffering, those unique 
caring feelings that overwhelm you, cause you to think, “I want 
to help them.” Compassion and caring that is primarily directed at 
innocent, powerless patients.

If you want to go more specifically to Neonatology, someone 
who thrives in details and likes high-stress situations with rapid 
outcomes. Type A personalities that enjoy being busy helping 
but also could work with teams. The work of a neonatologist is 
not solitary. They need to be humble enough to realize that they 
cannot do everything by themselves but be able to work with 
others, receive help and support, and find the common goal of 
helping the baby and their family.

Another is going from one patient to the next to see something 
much bigger than the baby. Which is the family around the baby; 
they are a unit with the baby itself. Then, in terms of timing, it is 

“Neonatal seizures are harmful to a 
developing brain and can be a challenge 
to identify; in addition, pediatric 
seizures with status epilepticus carry 
a substantial risk for morbidity and 
mortality. Healthcare providers should 
have a high clinical suspicion for 
seizures in those with increased risk, 
even without prodromal symptoms. 
Early identification and treatment 
are critical for short and long-term 
outcomes.”

“Numerous studies have shown that 
infants and pediatric patients who have 
a documented seizure via EEG and are 
treated within one hour of seizure onset 
have the lowest seizure burden and 
fewer additional seizures in the following 
24 hours. Seizure burden is similar in 
those receiving antiseizure medication 
after the one-hour cutoff, regardless of 
length past the cutoff. Even though the 
relationship between seizure burden, 
treatment, and outcomes is not entirely 
understood, it has been observed that 
the higher the seizure burden, the worse 
the long-term outcomes.”

“If you want to go more specifically 
to Neonatology, someone who thrives 
in details and likes high-stress 
situations with rapid outcomes. Type 
A personalities that enjoy being busy 
helping but also could work with teams.”
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just not here and now. I want to know how my current work will 
impact the future. All that will help the person to say, this is my 
work.

I like the track of intense work; it is very stressful and emotional at 
times, but as overpowered by that compassion and caring, I will 
selflessly try to work with others to help the baby, the family, and 
the kid for the future.

2. What do you now know that you wish you had known 
before going into Neonatology?

One thing now that I did not know before, and I wonder if it is 
good or not, is that technology is constantly changing. It is not 
just changing access and having increased knowledge but also 
leading to changes in the business model and health insurance.

Medicine, in general, is changing, and Neonatology is with it. A 
lot of business impacts Neonatology that was not there before. 
You see a lot of big institutions merging and a lot of decisions 
being made, not necessarily based on the better care or the best 
outcomes for the babies, but just on the survival of the institutions 
and the medical care that we need to deliver.

Other things that are very different from before are why physicians 
pick specialties; the reasons differ from what they used to be. If you 
pick Neonatology for financial reasons, you will be wrong. If you 
pick it for ease of living a well-balanced life, you must think twice. 
Decades ago, that did not necessarily impact our field, and we had 
a lot of good, excellent doctors going to Neonatology because of 
their passion for helping babies and taking care of babies and their 
passion for research. Attracting the new generations toward these 
goals is getting harder and harder. There are different priorities in 
life, and I do not know that I would have done something different, 
but it is different now.

One thing I did not know I would have to do was how much I had to 
adapt to the changes in society, trainees, and medicine. I thought 
that whatever I saw in a new medical field would stay like that. 
Is it society, or is it all the issues we have had to encounter? Of 
course, COVID is on the top of that. It turned many things upside 
down, and recruiting trainees for our field is more challenging.

3. How are you drawing more people toward Neonatology 
because of the decreased interest in the field?

I love that question because we are constantly brainstorming about 
what I am saying. We are presented with different challenges, and 

we still believe this to be one of the best medical fields. We are 
trying to see how the new or future doctors make their choices in 
different ways than we did in our time. I’m not saying it’s better or 
worse; it is just different. We need to learn to find those who love 
babies.

We are looking into getting more active with medical schools, for 
example, exposing the medical schools to these specialties. It’s 
not something terrifying that you eventually are made to rotate 
through, and you are quivering in your knees to make sure you’re 
not going to break the babies when you touch them, and they’re 
not going to die on your watch. But to get you more acquainted 
with the good and the positive side of it, having more exposure 
early in the formation of the physician’s training. We want to 
ensure they know this is out there because there are still people 
trying to become a physician with this passion for babies. If they 
were allowed to get more involved, for example, in rotations and 
electives where the students have more exposure to more direct 
interaction with the families, the parents, and doctors.

It is a similar thing with pediatricians. The direction in which 
the Board of Pediatrics and the pediatric residents are moving 
towards is more and more general pediatrics and outpatient. They 
think that is what they need to learn; they believe the need to learn 
in these intensive settings is a waste of time. Yet many people 
would like to be doing that for their lives and should be allowed 
to experience it. We are now trying to expose more students to 
Neonatology and have electives for the residents interested in 
going for fellowship.

Another possibility we are opening is that there could be a group of 
doctors and pediatricians who could not care less about research. 
Still, they are very passionate about taking care of babies. We are 
starting a program for neonatal hospitalists. It is a shorter program 
where you have more clinical experience with the neonates and 
then work in the NICU. You do not necessarily get the board of 
Neonatology, but you work with babies and their families, and if 
that is what you like, it is a beautiful life.

We are very actively coming up with ideas and changing the 
ways we do rotations and exposures from lectures to expose 
our students or residents sooner and support the ones that finish 
as pediatricians if this is something they would like to do without 
necessarily going through the fellowship. Those are ideas and 
things that we are trying to do to increase exposure and open 

“If you pick Neonatology for financial 
reasons, you will be wrong. If you pick 
it for ease of living a well-balanced life, 
you must think twice. Decades ago, that 
did not necessarily impact our field, and 
we had a lot of good, excellent doctors 
going to Neonatology because of their 
passion for helping babies and taking 
care of babies and their passion for 
research. Attracting the new generations 
toward these goals is getting harder and 
harder.”

“The direction in which the Board of 
Pediatrics and the pediatric residents 
are moving towards is more and more 
general pediatrics and outpatient. They 
think that is what they need to learn; 
they believe the need to learn in these 
intensive settings is a waste of time. Yet 
many people would like to be doing that 
for their lives and should be allowed 
to experience it. We are now trying to 
expose more students to Neonatology 
and have electives for the residents 
interested in going for fellowship.”
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up different venues for people who would like to do this, not 
necessarily in the traditional way.

4. How do you think the critical care scenario of the NICU 
affects the chance of burnout? And how should we 
counter it? 

If you look at statistics, yes, you could have a lot of burnout within 
physicians. Neonatologists and obstetricians have a high rate of 
burnout. I have a different view than other people too regarding 
burnout. People usually equate burnout with a lot of work. In my 
experience, that is one part of it, but it’s not all of it, and I do not 
wonder if it is the most essential part of it. You get burnout when 
you do not get what you want. You work a lot and are exhausted, 
and you need to get out of it what you want.

It might accompany my spiritual life, but burnout correlates with a 
lack of purpose. When you do not feel that you are there with a 
special mission accomplishing something for somebody, you do 
not see why you work extra and get upset and tired. But if you 
finish your shift and stay an extra two hours to do an exchange 
transition because you wanted to learn it, and after that, you see 
the mother crying in the hallway, and you spend an extra half hour 
calming the mother down and giving them your heart and your 
mind. You go home with such a sense of satisfaction that if you 
have an hour less sleep than you wanted, the rest of your sleep 
will be worth it, and you will feel fulfilled, refreshed, and want to 
return.

The burnout person is unsatisfied and sees work as a burden, and 
they want to avoid returning. When you get up in the morning, and 
it gets tough to get to work, it is a moment to start thinking, what 
is the problem? Why am I so dissatisfied? It is not necessarily 
money, at least not all the time, and it’s more than just the amount 
of work. It is what I am getting from it. My emphasis with my faculty 
and trainees is you have to know why you are here. You have to 
want to be here. You have to feel that you have been placed here 
with a purpose. Your purpose in life is to serve; you will be so 
happy when you do that with compassion, care, and love. That is 
not burnout that’s going to get you down. Of course, that’s easier 
said than done; we have ups and downs, and when we also lose a 
baby and we have not had a good rest for a whole week, you may 
cry, and you will need a little rest to recover. We are all human, 
flawed, you know. I could use purpose and service as the best 
antidotes for burnout.

Work-life balance is essential. I applaud the new generation, 
as work-life balance is what you find everywhere, and that is 
important. Still, again, it is not the most important; you need to 
have time for family, your time for rest, your time for spiritual 
activities, your time for work, and all the other aspects in places 
where I find people who elevate that work-life balance to such a 
degree. They are jealous to protect their free time that they cannot 
do anything worthwhile or serve. They are always just looking at 
themselves and protecting their free time. In saying that, work-life 
balance is necessary, based on working and enjoying your work.

5. What are you currently working on?

I do not have as much research because my administrative 
demands are enormous. However, I am very involved in the 
nutrition of the newborn; that is one of my passions, so I am looking 
at how changing the balance of the macronutrients and adding 
some things like DHA to the diet and increasing phosphorus and 
other things will also help with the energy and growth in the babies 
and how that growth will decrease lung disease. That is an area 
that I find very interesting.

In QI, I have a lot of projects that I am trying to get through, such 
as hand hygiene, discharge preparedness, and things like that 
where bringing people together and trying to achieve optimal care 
are essential things like the use of central lines and the decrease 
of infections. Hence, all those things are significant projects that 
we have. We always ask students, nurses, and fellows who would 
like to participate. There is so much to be done. It is gratifying 
to see the difference that the little things make in the lives and 
outcomes of these babies.

Every area of medicine has further research and understanding 
to be had. Each encounter we get has something to teach us 
and gives us opportunities to improve on current approaches. I 
appreciate the NICU’s dedication to research and continuous drive 

“Another possibility we are opening is 
that there could be a group of doctors 
and pediatricians who could not care 
less about research. Still, they are very 
passionate about taking care of babies. 
We are starting a program for neonatal 
hospitalists. It is a shorter program 
where you have more clinical experience 
with the neonates and then work in the 
NICU. You do not necessarily get the 
board of Neonatology, but you work with 
babies and their families, and if that is 
what you like, it is a beautiful life.”

“The burnout person is unsatisfied and 
sees work as a burden, and they want 
to avoid returning. When you get up in 
the morning, and it gets tough to get to 
work, it is a moment to start thinking, 
what is the problem? Why am I so 
dissatisfied? It is not necessarily money, 
at least not all the time, and it’s more 
than just the amount of work. It is what I 
am getting from it. My emphasis with my 
faculty and trainees is you have to know 
why you are here. You have to want 
to be here. You have to feel that you 
have been placed here with a purpose. 
Your purpose in life is to serve; you 
will be so happy when you do that with 
compassion, care, and love. That is not 
burnout that’s going to get you down.”
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to improve patient outcomes. I also want to send a special thank 
you to Dr. Elba Fayard for meeting with me this month. Continue 
to follow along as I navigate my way to becoming a neonatologist. 

*Answers paraphrased from video/voice call. 
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Introduction:
The Neonatal Intensive Care Unit (NICU) can be a frightening 
and distressing environment for parents, especially given the sick 
infant’s appearance and behavior, the complex medical language 
and technology, invasive procedures, and the threat of potential 
loss of their child’s life (1). As such, it has been widely observed 
that parents of an infant admitted to the NICU are at higher risk 
of developing a mental health disorder. Research shows that 
at least 50% of parents in this situation will experience anxiety, 
post-partum depression, Acute Stress Disorder (ASD), or Post-
traumatic Stress Disorder (PTSD). While symptoms decline over 
time for most parents, about 25% are still suffering 1 year after 
the birth of their child (9). This is alarming because poor parental 
mental health negatively influences parent-child interactions and 
child development. Premature infants are already at high risk for 
adverse developmental, cognitive, academic, and mental health 
outcomes (8). This paper will explore the risk factors and long-
term consequences of common psychiatric illnesses that impact 
parents in the NICU. We will also investigate how having a par-
ent with a pre-existing mental health disorder may contribute to 
preterm birth and what preventative treatment can mitigate this 
event.

Risk Factors: 
The most common health disorder seen in parents with an infant 

in the NICU is post-partum depression (PPD). Maternal post-par-
tum depression is the most common complication of childbirth and 
affects 10-15% of women with term deliveries and 40% of women 
with preterm deliveries (1, 2). One of the strongest predictors of 
PPD among mothers of preterm infants is a perceived lack of so-
cial support. Other risk factors for maternal PPD include previous 
history of depression, marital conflict, poverty, stressful life events, 
and low maternal education (3). There has also been heightened 
awareness of paternal PPD in NICU fathers. One study found that 
60% of men with an infant in the NICU had a higher score on the 
Center for Epidemiologic Studies-Depression Scale (CES-D) and 
thus, exhibited elevated depressive symptoms at baseline (4). In-
terestingly, CES-D scores were independent of infant illness and 
more influenced by socioeconomic factors. This may be due to 
fathers reporting three common psychological themes after their 
premature infant was admitted to the NICU: vividly recalling their 
experiences (even years later), worrying about their significant 
other, and stressing about work/life balance (5). These themes 
may stem from socioeconomic challenges that have a more sig-
nificant impact on the primary income earner for the household. l 
NICU hospital stay can average around $76,164, while the cost of 
care for infants born prior to 32 weeks’ gestation is approximately 
$280,811. If a NICU father is the primary income earner, this ex-
pense can produce lasting stress that goes beyond the course of 
hospitalization. Nonmodifiable factors, such as age, can also pre-
dispose fathers to higher stress levels. One study discovered that 
paternal age was a significant predictor of NICU-related stress, 
with younger fathers being more susceptible to it (6). This is sig-
nificant because it has been reported that almost one-fifth of NICU 
fathers continue to report post-traumatic stress symptoms up to 
two years after birth (7).

“Maternal post-partum depression 
is the most common complication of 
childbirth and affects 10-15% of women 
with term deliveries and 40% of women 
with preterm deliveries (1, 2). One of 
the strongest predictors of PPD among 
mothers of preterm infants is a perceived 
lack of social support. Other risk factors 
for maternal PPD include previous 
history of depression, marital conflict, 
poverty, stressful life events, and low 
maternal education (3). There has also 
been heightened awareness of paternal 
PPD in NICU fathers.”

“The Neonatal Intensive Care Unit (NICU) 
can be a frightening and distressing 
environment for parents, especially 
given the sick infant’s appearance and 
behavior, the complex medical language 
and technology, invasive procedures, 
and the threat of potential loss of their 
child’s life (1). As such, it has been 
widely observed that parents of an infant 
admitted to the NICU are at higher risk 
of developing a mental health disorder. 
Research shows that at least 50% of 
parents in this situation will experience 
anxiety, post-partum depression, Acute 
Stress Disorder (ASD), or Post-traumatic 
Stress Disorder (PTSD). "
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“The negative infant health outcomes 
associated with parental psychiatric 
illness include avoidant attachment, 
behavioral and emotional difficulties, 
and cognitive delay. Parents diagnosed 
with ASD or PTSD in response 
to their infant’s NICU admission 
often experience intense fear or 
helplessness.”

“Screening for psychological distress 
is essential for identifying families 
in need of referrals for psychiatric 
care and mental health resources. 
While NICU fathers experience mental 
health problems similar to their female 
partners, they are more susceptible 
to inadequate emotional support and 
not receiving essential information 
regarding care for their premature infant 
(5).”
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Health Outcomes in Premature Infants and Parents:
The negative infant health outcomes associated with parental 
psychiatric illness include avoidant attachment, behavioral and 
emotional difficulties, and cognitive delay. Parents diagnosed with 
ASD or PTSD in response to their infant’s NICU admission often 
experience intense fear or helplessness. Common symptoms of 
ASD or PTSD are re-experiencing the event, dissociation, and 
physiological arousal. Re-experiencing occurs through intrusive 
thoughts, dreams, and flashbacks. Dissociation and avoidance of 
reminders occur through depersonalization, derealization, amne-
sia, or numbing behaviors, such as drug and alcohol intoxication. 
Lastly, physiological arousal manifests as sleep disturbances, hy-
pervigilance, and irritability. ASD diagnosis is made if the pres-
ence of these symptoms is between 2 days and 4 weeks after 
the traumatic event or NICU admission. PTSD is diagnosed when 
symptoms persist for at least 1 month or longer (10).

Parental Psychiatric Illness Risk Factor for Preterm Birth:
Current literature suggests that infants are more likely to be born 
prematurely if either their mother or father has a psychiatric diag-
nosis (11). Stress-related disorders, such as ASD or PTSD, are 
the diagnoses associated with the highest risk of preterm birth. 
The risk of preterm delivery increases by 23% if the father has 
a stress-related disorder and by 47% if the mother has it. The 
risk increases by 90% if the diagnosis is present in both parents. 
The risk of preterm delivery is lower in other parental psychiatric 
illnesses unless they occur comorbidity. For example, the risk pre-
maturity increases by 25% if the mother has depression, by 39% 
if she has depression and schizophrenia, and by 65% if she has 
depression, schizophrenia, and an anxiety disorder. Similar pat-
terns occur in fathers with multiple psychiatric disorders (12). The 
mechanism appears to be related to maternal stress setting off 
biological pathways that induce preterm labor, for instance, high 
cortisol levels inducing premature contractions (13).

Prevention:

Screening for psychological distress is essential for identifying 
families in need of referrals for psychiatric care and mental health 
resources. While NICU fathers experience mental health prob-
lems similar to their female partners, they are more susceptible 
to inadequate emotional support and not receiving essential infor-
mation regarding care for their premature infant (5). For instance, 
one study found that fathers feel more excluded, helpless, and 
inactive in their infant’s care because the medical team approach-
es the mother more frequently when discussing prognosis and 
making decisions. Additionally, some fathers will suppress their 

emotions to appear strong for their family despite not coping well 
internally (5). Identifying parents at risk for psychological distress 
is essential and feasible with the use of well-validated screening 
instruments. Prevention requires us to provide adequate care 
to both parents, as the research shows that the father’s support 
during pregnancy moderates the effects of maternal stress. One 
study demonstrated that women with chronic stress who have bet-
ter emotional and financial support from the baby’s father are at 
lower risk of preterm delivery (12). 

Treatment Recommendations: 

It is not uncommon for women to present with the first onset of 
psychiatric illness while pregnant. Many pregnancies are un-
planned and may unexpectedly occur while women are receiv-
ing treatment with medications for psychiatric disorders. Although 
many women consider abruptly stopping their medications after 
learning they are pregnant, this decision carries substantial risks. 
Untreated psychiatric illness in the mother may cause significant 
morbidity in both her and the child. Thus, discontinuing or with-
holding medications during pregnancy is not always the safest 
option. Clinicians must perform a thorough risk/benefit analysis of 
pregnant women with psychiatric illness, including evaluating the 
impact of untreated illness on the baby and the mother (14).

Conclusion 
The mental health issues experienced by NICU parents, such as 
postpartum depression and PTSD, can range from one month up 
to seven years post-discharge (15). Parents who are at greater 
risk of developing a psychiatric illness include those who have 
a lack of social support, a history of a mental health disorder, 
younger age, and lower education and income levels. It is critical 
to identify these parents and provide psychological support and 
resources as their premature infants are also at increased risk for 
adverse developmental, cognitive, academic, and mental health 
outcomes. Furthermore, mothers with a pre-existing mental ill-
ness, such as bipolar disorder or Schizophrenia, are more likely to 
deliver prematurely and then develop postpartum psychosis due 
to their infant’s hospitalization. Postpartum psychosis is a psychi-
atric emergency that can lead to death. Thus, proper screening 
tools and comprehensive interventions, like cognitive behavioral 
therapy, home visitation programs, and medication compliance, 
are essential in helping create better outcomes for both NICU par-
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ents and their premature infants. 
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December 20, 2021 

Dear Dr. Sappenfield, 

As you know, the Fragile Infant Feeding Institute (FIFI) is now working 
closely with Loma Linda Publishing Company (LLPC) to continue 
ownership of FIFI Conference now in its 18th year.  USF Health has 
always supported FIFI and we will continue to refer to the expanded 
educational conference as the Fragile Infant Forums and 
Implementation of Standards (FIFI-S).  Dr. Joy Browne, Dr. Mitchell 
Goldstein, Dr. Erin Ross, Dr. Carol Jaeger, and Dr. Elba Fayard will co-
chair the conference.  

Dr. Goldstein is the CEO of Loma Linda Publishing Company (a not-for-
profit Delaware 501 (C) (3) corporation) and the Editor in Chief of 
Neonatology Today (a wholly-owned subsidiary of LLPC). Neonatology 
Today has featured the conference, provided coverage of the 
proceedings, and published conference abstracts for the past several 
years. 

We are delighted to continue the mission of educating clinicians on the 
most recent, evidence-based newborn care and practice in feeding 

It  is hard to be a Neonatologist who took the 
path through Pediatrics first, and not use a 
Dr. Seuss quote from time-to-time. 

If  your unit  is anything like ours where you 
work, I imagine you feel as if  you are 
bursting at the seams.

As the population grows, so do our patient 
volumes.  I often quote the number 10% as 
being the number of  patients  we see out of 
all deliveries each year in our units.  When I 
am asked why  our numbers are so high, I 
counter that the answer is simple.  For every 
extra 100 births, we get 10 admissions. It  is 
easy  though, to get lost  in the chaos of 
managing a unit  in such busy  times, and not 
take a moment to look back and see how far 
we have come. What did life look like 30 
years ago or 25 years ago?  In Winnipeg, we 
are preparing to make a big move into a 
beautiful new facility  in 2018. This will see us 
unify  three units into one,  which is no easy 
task but will mean a capacity  of  60 beds 
compared to the 55 operational beds we 
have at the moment.

In 2017, were routinely  resuscitating infants 
as young as 23 weeks, and now with weights 
under 500g at times. Whereas in the past, 
anyone under 1000g was considered quite 
high risk, now the anticipated survival for a 
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High-Reliability Organizing Fundamentals: The Distinct 
Dimension of Time

Daved van Stralen, MD, FAAP; Sean D. McKay, Element 
Rescue, LLC; Thomas A. Mercer, RAdm, USN (Retired)

Abstract:
The manuscript delves into the challenge of establishing order 
in chaotic, hazardous environments, emphasizing the interplay 
between human actions and dissipating energy. Identifying 
which actions resolve or worsen disruptions is complicated, often 
dependent on timing and context.

The inadequacy in recognizing the capabilities of organized human 
actions to restore order is highlighted. Oscillatory phenomena, 
with temporal components, are discussed, distinguishing noise 
from stochastic waves. The environment, inherently unstable, 
undergoes self-organization through local feedback loops, a 
process often unnoticed due to memory deficits and linguistic 
challenges.

The temporal dimension is undervalued in response plans for 
unstable environments, overshadowed by Euclidean space’s 
three dimensions—environmental self-organization’s impact, 
driven by nonlinear feedback loops, challenges predictability. 
The philosophical exploration of time questions its objectivity 
and introduces Einstein’s theories, emphasizing the limitations of 
absolute time in nonlinear contexts.

In high-risk organizations, time as a dimension influences 
responses to environmental changes. Autocorrelation generates 
red noise, necessitating timely responses. The integration of time 

and context influences perception, cognition, and environmental 
communication.

The discourse advocates a more comprehensive understanding 
of human responses by distinguishing mechanistic causation from 
adaptive traits over time. Criticisms of high-reliability organizations 
lacking temporal consideration hinder comprehension. 
Incorporating time as a distinct dimension is proposed to enhance 
understanding of complex environments.

Introduction:
From observation and experience, we know order will eventually 
come to a chaotic environment. Sometimes, the cause of that 
order is the dissipation of the initial energy. Sometimes, the cause 
is human action. More often, the cause is a combination of the 
two. 

The conundrum we face with hazardous environments is 
determining which human actions help resolve the disruption and 
which make it worse. It appears that what works and what hurts 
may depend on timing and context. We have not identified the 
capabilities of organized human action that bring order to such 
chaos, nor have we reliably reproduced the methods we have 
identified.

Oscillations occurring with a time component form waves that 
have frequencies. Noise, which does not carry information, is 
a disorganized pattern of these waves. Stochastic waves carry 
energy, and their stochastic character means their probability 
values will unexpectedly change. Environmental stochastic noise 
describes the ambient noise of the world in which we live. Red 
noise frequencies have long periods and have greater power to 
cause forcing functions to which we must respond. Pink noise 
brings abrupt, catastrophic change.

Readers can also follow

NEONATOLOGY TODAY
via our Twitter Feed

@NEOTODAY

“The inadequacy in recognizing the 
capabilities of organized human 
actions to restore order is highlighted. 
Oscillatory phenomena, with 
temporal components, are discussed, 
distinguishing noise from stochastic 
waves. The environment, inherently 
unstable, undergoes self-organization 
through local feedback loops, a process 
often unnoticed due to memory deficits 
and linguistic challenges.”

“In high-risk organizations, time as a 
dimension influences responses to 
environmental changes. Autocorrelation 
generates red noise, necessitating timely 
responses. The integration of time and 
context influences perception, cognition, 
and environmental communication.”

“The conundrum we face with hazardous 
environments is determining which 
human actions help resolve the 
disruption and which make it worse. It 
appears that what works and what hurts 
may depend on timing and context.”
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Our environment is intrinsically unstable. Entry of energy 
destabilizes the environment even as order emerges from self-
organization by local environmental constituents. Humans also 
self-organize by using self-direction from within the event. The 
ephemeral nature of local feedback loops that comprise self-
organization is not visible to distant spectators, and they are only 
fleetingly noticed by the actors who must quickly move to the next 
series of feedback loops. Memory deficits and the failure of words 
necessary for accurate description impair the ability of individuals 
to describe their motives and actions. 

Those looking for causation or a rational plan of response soon 
become frustrated. These spectators use their knowledge to fill in 
the blanks, knowledge similar to knowledge by enactment (1)—
untested because it is unquestioned, it becomes privileged over 
knowledge by acquaintance gained through experience (2). The 
knowledge and the lessons that were learned in blood are lost. 
Operators have lost the conundrum. 

Though we know it occurs, identifying how we achieve 
effectiveness in an unstable, dangerous environment continues 
to vex educators, academicians, and leaders of high-risk 
organizations outside the military and public safety. This runs into 
the problem Niko Tinbergen identified with animal behavior: we do 
not notice the behavior until it happens, and we do not know the 
individual’s mind. Unknown are the antecedents and cognitive-
affective processes. However, we can discuss the function of 
behaviors, described by Niko Tinbergen (3) as achievements, 
to understand better the defensive cascade that protects the 
organism. Therefore, it may serve us better to identify the function 
of our responses to unstable, dangerous environmental change. 

To be clear, the change in the physiological environment of a 
neonate is of a different proportion than a national emergency. 
We maintain that the dynamic response is the same. 

Time as a valuable dimension for unstable, dangerous 
environments has been poorly incorporated into response plans 
and methods to increase capabilities. Instead, we use the three 
dimensions of Euclidean space for planning and operations. 
Euclidean space is helpful because it consists of points with 
measurable distances between two points. Euclidean space 
provides a structure for organizational charts, rules, protocols, 
and planning. For tractability, we can treat a curve as linear over 

short distances. In a dynamic, topological space, local areas are 
Euclidean spaces. We can apply the rules of Euclidean space with 
three dimensions over any local space mapped onto a topological 
manifold. (The shape of a topological space is called a manifold.) 
Rather than lines, we use relations in a topological space. 
Relations can be deformed but never destroyed.

Environmental self-organization from nonlinear local feedback 
loops changes the context of any circumstance. The feedback time 
of local loops dictates the rate of change within any context. Long 
time lags describe a slowly changing system. Short time lags can 
accelerate change because each change occurs within a shorter 
time. Feedback loops between the system and the environment 
alter the direction change, with short time lag feedback loops 
altering the trajectory much quicker. The future becomes less than 
predictable to the consternation of those using the structure of 
Euclidean space.

Time and changing context generate frames of reference that 
differ based on a person’s position. Does time have a frame of 
reference? Is time objective, and does it have an absolute value 
to which we can compare other time measurements? 

Objective time is linear and unidirectional, evolving in the 
same sequence of past, present, and future. Objective time is 
homogeneous, elapses uniformly, and is quantitative. Independent 
of events and individuals, objective time is absolute and universal.

Isaac Newton asked if we could determine the absolute velocity 
of the Earth through the ether that pervades space. This restricted 
Principle of Relativity (Newtonian Relativity) relies on absolute 
time. In this relativity, the motion of bodies amongst themselves 
is the same—they are only moving only concerning each other. 
Because the system itself is moving, everything appears the same. 
There is no acceleration—Euclidean space conflicts with the idea 
that our frames of reference can move at different speeds.

Time in Newtonian Relativity and Euclidean space is a prothetic 
process, a quantitative continuum that we add to. We discriminate 
prosthetic-process categories based on our sensitivity to 
differences (1). Context changes as elements change in time. 
When time differences are negligible, we can disregard the 
effect of time on context, making it possible to decontextualize 
a situation or process. This supports the use of decontextualized 
concepts and theories. 

The Special Theory of Relativity described frames of reference 
that moved at different speeds. To develop the Special Theory, 
Albert Einstein demonstrated that there was no absolute time. 
Instead, time is a separate dimension. This changes Euclidean 
space into Relativity space. Time is relative just as space is—
space-time. 

The General Theory of Relativity combines matter-energy and 

“Objective time is linear and 
unidirectional, evolving in the same 
sequence of past, present, and future. 
Objective time is homogeneous, 
elapses uniformly, and is quantitative. 
Independent of events and individuals, 
objective time is absolute and 
universal.”

“Though we know it occurs, identifying 
how we achieve effectiveness in an 
unstable, dangerous environment 
continues to vex educators, 
academicians, and leaders of high-risk 
organizations outside the military and 
public safety. This runs into the problem 
Niko Tinbergen identified with animal 
behavior: we do not notice the behavior 
until it happens, and we do not know 
the individual’s mind. Unknown are the 
antecedents and cognitive-affective 
processes.”
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space-time from the Special Theory through their interactions. 
This interaction creates the force of gravity in the Euclidean 
space. As time passes, the approach’s reference frames (mass) 
dilate with speed, and clocks run slower. Then, as it moves away, 
time contracts with speed, and clocks run faster.

We do not imply that this happens during a crisis. We want to point 
out that absolute time, as a prothetic measure, does not work well 
with nonlinearity. Further, Newtonian physics and Euclidean space 
restrict function and constrain the adaptability of any system.

HROs operate in unstable and dangerous environments because 
time has a dimension in those environments. Autocorrelation, 
internal feedback, creates environmental energy frequencies, 
red noise, with forcing functions that people and a system must 
respond to or cause abrupt, destructive change. When noise 
occurs at a specific frequency, 1/f or f--1, it causes abrupt, severe 
change—red or pink noise, resulting from feedback with various 
time lags change context. Time as a dimension has broad, 
penetrating influences in these environments.  

Time as a dimension and context also influences how we perceive, 
think, and communicate about the environment. Understanding 
time and context affects our focus on the cause of our responsive 
behaviors and actions and how we adapt to these events.

As discussed above, we can explain the function of responding. 
Following Tinbergen’s questions regarding animal behavior, we 
can proximate the cause of the response using mechanistic 
explanations based on how the structures of individuals and the 
organization work. We can explain the ultimate function of an 
emergency response as adaptation—that is, to have or develop 
traits that contribute to the survival of the individual, system, and 
organization in the current environment. This differentiates two 
distinct levels of analysis: the proximate causation developed 
within a human lifetime and the ultimate causation that continues 
over lifetimes, an evolutionary level (3).

We propose that the dimension of time has not been fully 
identified and characterized as an integral of unstable, dangerous 
environments. Also, time is missing as a dimension in analyzing 
human responses to these events. Further, the human response 
to these events must be distinguished between the mechanistic 
immediate causation at the point of contact from adaptive traits 
developed over years of experience. As Scott A. MacDougall-
Shackleton stated, arguing across levels of analysis creates false 
debate (3).

In this article, we present examples of the effect of time and context 
on response to dangerous contexts and the effect of arguing 
across levels of analysis. Next are examples of how context 
and time as a dimension influence our emotional response, time 
preference, epistemology and philosophical stance, logic and 
reasoning, problem characterization and problem-solving, and 
analysis.

Social and Task Cohesion in Dangerous Contexts:
To demonstrate the influence of time and context on scientific 
studies, we open with an academic criticism of a US Army study 
of combat troops during the Iraq War. The researchers entered 
zones close to combat areas. They sought to identify specific 
determinants of successful unit performance: social cohesion (the 
strength of interpersonal bonds among members) versus task 
cohesion (a shared commitment to the unit’s mission). 

Three academicians pointed out that the research findings did not 
comport with knowledge developed from a scientific methodology 
away from combat. We start with some of the criticisms of the 
findings and methodology. Next, we present some responses 
from one of the original researchers.

The criticism comes from Robert MacCoun, Elizabeth Kier, and 
Aaron Belkin in their paper, “Does Social Cohesion Determine 
Motivation in Combat? An Old Question with an Old Answer” (4).

“Their findings are intriguing because they appear to 
contradict long-standing research in organizational theory 
and sociology on the relationship between cohesion and 

“HROs operate in unstable and 
dangerous environments because time 
has a dimension in those environments. 
Autocorrelation, internal feedback, 
creates environmental energy 
frequencies, red noise, with forcing 
functions that people and a system must 
respond to or cause abrupt, destructive 
change.”

“To demonstrate the influence of time 
and context on scientific studies, we 
open with an academic criticism of a 
US Army study of combat troops during 
the Iraq War. The researchers entered 
zones close to combat areas. They 
sought to identify specific determinants 
of successful unit performance: social 
cohesion (the strength of interpersonal 
bonds among members) versus task 
cohesion (a shared commitment to the 
unit’s mission). Three academicians 
pointed out that the research findings 
did not comport with knowledge 
developed from a scientific methodology 
away from combat.”

“Time as a dimension and context also 
influences how we perceive, think, and 
communicate about the environment. 
Understanding time and context 
affects our focus on the cause of our 
responsive behaviors and actions and 
how we adapt to these events.”
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“What differentiates HRO from 
other programs is its origins within 
dangerous contexts, the capability to 
modulate abrupt disruptions, horizontal 
translation between industries, vertical 
translation within an organization, 
and, most significantly, the ability to 
extend an organization into uncertain or 
treacherous environments.”
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performance, as well as more recent studies of unit cohesion 
and military effectiveness.” 

“They provide no evidence for the representativeness of 
the interview quotes they cite as evidence for the reliability 
or validity of their measures [and] no indication that these 
quotes are statistically representative. Their methodology 
fails to meet social science standards for causal inference 
(e.g., ruling out causal rival factors).” 

“[The authors] must be congratulated for having completed 
a brave research project. Under dangerous conditions, 
they conducted over eighty interviews with Iraqi Regular 
Army prisoners of war, US combat troops, and journalists 
embedded with coalition forces.”

“There is broad agreement among social scientists that 
people are often unable to reliably and validly perceive and 
report on the causes of their behavior. People are not fully 
aware of the causes of their behavior.” 

“Every scholar recognizes the important distinction between 
correlation and causation. To determine whether two 
phenomena are causally related, there are straightforward 
guidelines that scholars adopt.” 

Thomas Kolditz, one of the original authors, responded to this 
criticism in his paper, “Research in Extremis Settings Expanding 
the Critique of ‘Why They Fight'” (5).

“Previous work by the author that was based on data 
collected in combat has been criticized based on its ability 
to generalize to research done in routine, peaceful settings. 
A small team …  [had] deployed to the active war zone in 
Iraq to witness, record, and report on the human dimension 
of combat.”

“Noncombatant civilian scientists are usually treated as 
elites, well cared for, and confined to relatively safe rear 
areas and after-the-fact research methods.” 

“Interviews were conducted in the active combat zone with 
infantry soldiers who were fully armed and prepared to 
engage the enemy without notice. Owing to the rapid advance 
to Baghdad and beyond, no one in the sample had eaten hot 
food, showered, or received mail in the thirty days prior. Each 
soldier or marine interviewed had at least one member of his 
organization wounded or killed in the preceding thirty days—
several uniforms still bore bloodstains left by the evacuation 
of comrades—dark blotches over the chalky-white salt from 
daily living in 112-degree heat.” 

“On the basis of that report, a small group of political 
scientists have criticized the publicly released portion of the 
team’s work as “unscientific” [reference above]. In addition, 
they characterize our findings as inconsistent with some 
earlier noncombat studies…Much of the criticism directed 
at the methods used in our work focuses on the inability to 
compare the team’s work with existing laboratory or field 
studies or to generalize the team’s findings across a number 
of settings.”

“Research involving human participants conducted in safe, 
peaceful settings will not necessarily generalize to combat; 
combat findings may differ from those developed elsewhere.”

“Is [it] scientifically appropriate to assume that the extensive 
work done in peaceful settings will necessarily generalize to 
combat? Raising such a question does not devalue social 
science research but instead raises healthy skepticism 
about the application of research findings from one context 
(peacetime) to another, profoundly different context 
(combat).”

“Empirical work relevant to combat should ideally be 
conducted in situ, under circumstances where death must 
be actively avoided. Leadership researchers have referred to 
such situations with a unique term: in extremis, or ‘at the point 
of death.’ Soldiers, law-enforcement personnel, mountain-
climbing guides, firemen, and extreme-sport coaches live 
and work in in extremis settings—circumstances where 
outcomes mean more than mere success or failure at task 
performance but instead, involve life or death.”

Misunderstandings versus Different Levels of Analysis
A concern for leaders in an HRO is an undue emphasis on the 
normative stance at the expense of the pragmatic stance (6, 7). 
This emphasis impairs the “organizing” component of HRO and 
can remain covert in an untested system. HRO, conventional 
organization management, and all reliability, safety, and resilience 
programs perform well in stable environments. What differentiates 
HRO from other programs is its origins within dangerous contexts, 
the capability to modulate abrupt disruptions, horizontal translation 
between industries, vertical translation within an organization, 
and, most significantly, the ability to extend an organization into 
uncertain or treacherous environments.

We can learn from industries operating in dangerous environments 
but not through studies conducted in a controlled laboratory (8, 
9). Laboratory research constrains the ability of the subject to 
respond, which does not represent the actual world environment. 
Neither can a researcher mimic a live-or-die circumstance (8). 
Field research incorporates the heterogeneity of populations 
and practices, group expertise, and the spaces and concepts 

“'Is [it] scientifically appropriate to 
assume that the extensive work done 
in peaceful settings will necessarily 
generalize to combat? Raising such 
a question does not devalue social 
science research but instead raises 
healthy skepticism about the application 
of research findings from one context 
(peacetime) to another, profoundly 
different context (combat).'”
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created by science (10). Field experience identifies gaps between 
theory and practice (11), the effect of granular, local influences, 
manifestations of stress and fear, and the local effects of threats 
(6). 

“Predicting what would happen to the first human beings to climb 
that high [27,000 feet] was therefore literally a matter of life or 
death—here inaccurate models could kill” (9). The gap between a 
protected study environment and a dangerous field environment 
appears minor to those in the protected environment. Today, efforts 
to reproduce the sensation of existential threat are unethical.

While the above interchange comes from differences in belief 
systems, we also saw this in mountaineering when scientists in 
the first half of the 20th century applied the physiology of high-
altitude ballooning to that of high-altitude mountain climbing (12). 
Information supporting sudden collapse at high altitudes came 
from aviation tests in pressure chambers (9, 13, 14). In 1862, a 
meteorologist and his assistant reached 26,000 feet and became 
paralyzed, unable to release the gas valve. The assistant finally 
reached the valve with his mouth, and they descended but not 
until after reaching 30,000 feet. The second incident in 1875 led to 
the deaths of two passengers. The scientist survived. That balloon 
also reached 30,000 feet.

High-altitude mountain climbers knew the stories, but the stories 
belonged to the scientists, not the climbers. The climbers’ 
empirical experience differed from the scientists’ empirical 
studies. Mount Everest climbers had acclimatized without oxygen, 
attained the exact altitudes as the balloonists, and could still climb 
without oxygen (15). Somervell (16) described an accident with 
the oxygen apparatus: the climber did not become immediately 
unconscious. The apparatus was then disconnected and repaired. 
The scientists had warned that they could not reach such heights 
without oxygen, but the climber stayed conscious despite the 
sudden loss of oxygen. 

This is not an esoteric discussion. Behaviors and skills developed 
in dangerous contexts do translate well to stable environments. 
The reverse does not happen. The difficulty is the mistranslation 
by people whose knowledge is limited to that by description. The 
significant difficulty is describing the experience at the granular 
level in a way that outsiders can understand and appreciate.

Bertrand Russell (2) addressed this as the difference between 
knowledge by acquaintance and knowledge by description. We 
are acquainted with an object when we “have a direct cognitive 
relation to that object,” that is, direct awareness of it. We know 
an “object answering to a definite description, though we are 
not acquainted with any such object.” “An object is ‘known by 
description’ when we know that it is ‘the so-and-so,’” i.e., when 
we know that there is one object, and no more, having a certain 
property, and it will generally be implied that we do not know the 
same object by [an] acquaintance.”

One function of our HRO series in Neonatology Today is to 

improve the description of the HRO environment and the nature 
of the cognition necessary to engage the problem within that 
environment. 

Next are examples of how context and time as a dimension 
influence our emotional response, time preference, epistemology 
and philosophical stance, logic and reasoning, problem 
characterization and problem-solving, and analysis.

Our Emotional Response 

When instability and danger become existential threats, the threat 
is expected to elicit phenotypic survival behaviors. As adaptations 
are shaped by selection for survival utility, fear responses escalate 
as a function of proximity to danger (17). Stefan Bracha’s (18) 
“Neuroevolutionary Time-depth Principle” “takes into account 
factors such as the relative role of natural disasters and non-
conspecific anthropophagic predators, versus the role of human 
conspecific (thus mostly non-anthropophagic) predators in driving 
selection of fear-circuitry-related allele variants (and possibly of 
relevant gene dosages) in the human genome.”

We can, therefore, conclude that the emergency survival behaviors 
we observe and experience are common to all humans. This also 
means the practical survival and adaptive behaviors observed in 
members of an HRO are also available for all people. 

Human stress, fear, and threat responses drive safe and effective 
engagement of environmental threats. The executive functions 
integrate, from opposite ends of the brain, perception, hastily 
created plans and motor activity. During a crisis, the hypothalamic-
pituitary-adrenal (HPA) axis enables survival behaviors by 
releasing cortisol to “disarm” the executive functions. Novelty, 
uncertainty, and uncontrollability in executive functions cause 
stress responses. Fear reactions at the subcortical level maintain a 
safe distance from threat. Threat reflexes rapidly initiate protective 
behaviors. However, these same responses, when unmodulated, 
can harm the individual, distorting thinking as situational cognitive 
distortions. The prevalence of unmodulated stress and fear makes 
them appear unpreventable if not expected. This is the inherent 
vice of stress and fear. By describing their function and location in 
the brain, we can identify these behaviors to begin modulation for 
effective responses to threats (19).

The authors never heard shouted anger during an incident in 
their respective fields. Nevertheless, the first trauma resuscitation 
witnessed by one of the authors (DvS) not only had yelling but later 
ridicule by one service toward another. One of the authors (DvS) 
observed negative behavior toward colleagues in healthcare from 
early experience in 1982 through this current year of publication, 
2024. 

One of the authors (DvS) served on a Los Angeles City Fire Rescue 
Ambulance (RA) in the 1970s. During this period, he worked in 
teams of two without firefighters (unless they were called) or police 
(except for shootings) and no radio communication once they 
left their rig. They received training for responses to an assault, 

“Behaviors and skills developed in 
dangerous contexts do translate well 
to stable environments. The reverse 
does not happen. The difficulty is 
the mistranslation by people whose 
knowledge is limited to that by 
description.”

“One function of our HRO series in 
Neonatology Today is to improve the 
description of the HRO environment and 
the nature of the cognition necessary 
to engage the problem within that 
environment.”
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“Rescue 66, take an assault with assailant on scene.” The medics 
knew they would likely arrive on the scene 5-10 minutes before 
the police.

• A husband did not like the medical treatment for his dying 
wife. He jumped up to get a gun, telling the medics, “Then 
I’ll make you do it.” Everyone in the room ran out, telling the 
medics where he kept his gun. After ensuring everyone left, 
including his partner, the author looked at the husband, his 
face – anguish made physical, “Let me help her.” The husband 
said, “OK.” She survived, awakening en route to the hospital. 
The husband hugged the author.

• An angry crowd vigorously attacked the driver in a car accident. 
He had an angulated, clearly fractured femur. Without time 
for a police or fire response, the medics extricated the victim 
amidst the violence, placed him on the RA gurney, laid their 
bodies across the patient for his protection, and moved to the 
RA. The crowd punched the medics, not the patient. As they 
drove away, a man held on to the RA door, punching the author 
in the head.

• Unless the medics were in an active fight, once they left the RA, 
they did not return until they had resolved the problem. This 
required calming a crowd as they approached and leaving with 
the crowd having good relations. Developing good relations as 
they gathered information and began treatment was the norm. 
Leaving an angry crowd endangered any RA team responding 
to a later incident. Again, the medics had to approach calmly 
and leave with calm bystanders.

Despite internalizing these characteristics, the author found that 
supervisors believed the author would cause trouble with patients, 
families, and staff. This reflects the experience of Kolditz described 
above: time as a dimension, and greater context granularity 
impede translation experiences in dangerous contexts. This 
leads to the mistranslation of knowledge by an acquaintance to 
knowledge by experience, making it difficult for outsiders to learn. 

Time Preference:
Within the environment, time is present through red noise forcing 
functions, pink noised abrupt catastrophes, feedback loops with 
the environment, and local self-organizing systems. The greater 
the presence of time, the more likely interruptions will change the 

local context—each change representing a change in available 
information. 

We would benefit from a broader view of the environment to 
identify and obtain this information. With each interruption, we 
renew our sensemaking. In an actively changing environment, 
sensemaking becomes the “ongoing attempt to reconcile the 
continuity of experience with the discontinuity of understanding” 
(25). 

Each interaction produces information; thus, the more we probe, 
the greater the information we obtain. Multitasking and task shifting 
increase our ability to garner information in highly contextual 
environments. As well, we welcome interruptions because we 
recognize interruptions represent changes.

Edward T. Hall (20), an American anthropologist, developed 
the concept of high and low context to describe cultures by the 
degree they find necessary information within the environment. 
“High context” cultures are those cultures where the environment, 
or context, contains necessary information. High-context cultures 
depend on local information or identify information from the 
environment. 

The cultures also have different preferences for how they 
orient themselves toward time, perceive time, and allot time. 
“Polychronic time” is preferred by “high context” cultures, while 
“monochronic time” is preferred by those in “low context” cultures 
where environmental context carries less information (21)

A polychronic time system takes a broader view of time because 
time is not seen as a tangible resource. There is little pressure to 
complete tasks within a time block. A monochronic time system 
treats time as a commodity. Time preference is about how people 
allocate time to tasks rather than how quickly those tasks are 
done (22). 

Multitasking in a polychronic time system differs from the standard 
concept of a person performing two or more tasks simultaneously. 
The individual readily integrates different activities, working on 
several tasks by (1) multitasking and (2) task-switching.

• Multitasking divides focus among many tasks, using very short 
periods, if not instantaneously. This is not simultaneously or at 
the same time.

• Task-switching is to shift attention or move back and forth 
between tasks within the same time block.

• Granularity refers to the length of time units used and the level 
of detail.

People who use monochronic time tend to focus on one thing at a 
time with a commitment to schedules and promptness. They do not 
like interruptions in their work. Individuals working in polychronic 

“Novelty, uncertainty, and 
uncontrollability in executive functions 
cause stress responses. Fear reactions 
at the subcortical level maintain a safe 
distance from threat. Threat reflexes 
rapidly initiate protective behaviors. 
However, these same responses, when 
unmodulated, can harm the individual, 
distorting thinking as situational 
cognitive distortions. The prevalence 
of unmodulated stress and fear makes 
them appear unpreventable if not 
expected.”

“Each interaction produces information; 
thus, the more we probe, the greater 
the information we obtain. Multitasking 
and task shifting increase our ability to 
garner information in highly contextual 
environments. As well, we welcome 
interruptions because we recognize 
interruptions represent changes.”
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time are more receptive to interruptions, often change plans easily, 
and will feel comfortable doing many things simultaneously (23).

Monochronic time is linear, tangible, and divided into blocks of time, 
much like an economic approach. A monochronic time system 
operates one at a time, segmenting time into precise, small units. 
Time is scheduled, arranged, and managed. Monochronic time 
emphasizes planning and the establishment of schedules (24).

The characteristics of polychronic systems contain elements of 
HRO: vigilance for interruptions and multitasking. Polychronic 
traits support sensemaking and can be lifesaving. Karl Weick 
found, “A thread among many discussions of sensemaking is that 
the process boils down to managing interruptions and recoveries, 
discontinuity and continuity, differences and sameness across 
situations.” Sensemaking is an ongoing attempt to reconcile the 
continuity of experience with the discontinuity of understanding 
(25).

“One of the more heart-breaking moments of the Mary 
Pang fire was an incident with a rookie firefighter who 
was part of the hose crew working above the second-
floor fire. The rookie’s fire helmet fell off, and when he 
leaned down to pick it up, he felt how hot the concrete 
floor was. He said to himself, but to no one else, ‘I have 
to remember to ask my Captain when we get back to the 
station why concrete gets hot. I didn’t know that it did.’ 
We now know that fire was burning under them. And in 
one sense, the rookie knew this. But in another, he did 
not know what to make of the strange clue, and he did 
not ask immediately what the strange clue meant. This 
points to one of the most crucial aspects of sensemaking: 
we need other people to do it successfully.

The IC [Incident Commander] thought he was sending 
firefighters in on the bottom floor of a one-story building. 
He was sending them in on the second floor of a two-story 
building. The first floor beneath them was completely 
engulfed with fire. The fire burned out supports in a wall 
that was holding up the second floor, the second floor 
collapsed, and four firefighters fell into the first-floor 
inferno and lost their lives,” Karl Weick (26).

Epistemology:
For scientific research, we follow scientific rationality, 
decontextualize the problem, use a white noise-controlled 
environment, and then use the Gaussian curve for statistical 
analysis. This is an information-sensitive process. That is, 
increasing information reduces variance. This gives us evidence-
based medicine. 

The effect of time through feedback loops and auto-correlation 
creates red noise. Elements are not independent, and numerous, 
mutual, or reciprocal relations exist. Data increases variance, 
forming a power law distribution rather than the Gaussian 
distribution. A pink noise frequency provides no well-defined, 
long-term mean or well-defined value at a single point. Data 
continuously increases variance. 

Physicians also resist medical care learned from the field that 
can help make healthcare more effective and efficient. Several 
experiences from one of the authors (DvS) are:

Oral fluids for respiratory secretions. In 1974, a pediatrician at 
Children’s Hospital of Los Angeles advised fire RA medics that 
low humidity contributed to pediatric asthma deaths. This humidity 
is more common in summer. He recommended giving the patient 
a glass of cold water to drink. The author used oral fluids several 
times after a patient failed to respond to bronchodilators. The 
improvement obviated the need for transport in each patient. 
In an arid environment, enteric fluids prevent “airway clearance 
impairment” pneumonia and markedly lessen the severity 
of bronchospasm. His patients do not need mucolytics and 
mechanical devices for secretion mobilization (27). Despite almost 
50 years of experience supported by the recent science of mucin 
rheology, physicians remain opposed to this intervention.

“Monochronic time is linear, tangible, 
and divided into blocks of time, 
much like an economic approach. A 
monochronic time system operates 
one at a time, segmenting time into 
precise, small units. Time is scheduled, 
arranged, and managed. Monochronic 
time emphasizes planning and the 
establishment of schedules. The 
characteristics of polychronic systems 
contain elements of HRO: vigilance 
for interruptions and multitasking. 
Polychronic traits support sensemaking 
and can be lifesaving.”

“For scientific research, we follow 
scientific rationality, decontextualize the 
problem, use a white noise-controlled 
environment, and then use the Gaussian 
curve for statistical analysis. This is an 
information-sensitive process. That is, 
increasing information reduces variance. 
This gives us evidence-based medicine. 
The effect of time through feedback 
loops and auto-correlation creates red 
noise. Elements are not independent, 
and numerous, mutual, or reciprocal 
relations exist. Data increases variance, 
forming a power law distribution 
rather than the Gaussian distribution. 
A pink noise frequency provides no 
well-defined, long-term mean or well-
defined value at a single point. Data 
continuously increases variance.”
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Shortly after arriving to [the] PICU, [patient] demonstrated difficulty 
clearing her thick secretions, and her O2 saturations dropped to 
the 40s. She was hand-ventilated and then required intubation 
for respiratory failure. [From a recent admission history to the 
Pediatric Intensive Care Unit.] In the pediatric subacute facilities, 
these children respond to fluids and are not transferred to the 
PICU (27).

Mask ventilation for a breathing patient. The author administered 
mouth-to-mouth resuscitation to an infant, adolescent, and adult 
out of the hospital. He also observed mouth-to-mouth resuscitation 
given by lifeguards and bystanders—no patient ever vomited 
from mouth-to-mouth resuscitation. Vomiting only occurred after 
commencing bag-valve-mask ventilation (BVM). This influenced 
the author’s method of teaching BVM and mechanical ventilator 
adjustment to provide comfort for patients receiving home 
mechanical ventilation (28–30). EMS medics show no interest in 
this method. Physicians react quite strongly, if not passionately, 
against this approach. None of the physicians had information 
about administered mouth-to-mouth resuscitation to a patient. 
Special groups in SOCOM and the Special Forces of six NATO 
armies rely on this method.

Agitation, fear-escape, and anger-aggression. In the 1970s, 
during one author’s fire RA tenure serving in South Los Angeles, 
phencyclidine (PCP, angel dust) had become an epidemic. In Los 
Angeles County, PCP-positive samples increased from 36 to 145 
for the same two-month period from 1975 to 1976 (31). LA Fire 
Department RAs continued the same response with two medics 
on the RA without fire or law enforcement assistance. The number 
of “officer needs help” calls to assist the rescue increased from 
occasional to 2–3 requests per rescue per day. Within about six 
months, the RA crews dramatically reduced requests for police 
support. 

Through shared experience, the medics built on their experience 
with patients showing agitation, fear-escape, or aggressive 
assault. The medics used all their methods while amplifying their 
actions. They turned all lights off, asked people to leave the area, 
and made it quiet. Then, they restrained the patient loosely as they 
routinely did for agitated patients, wrapping the patient loosely in a 
hospital bed sheet. 

What made this remarkable was the effect of phencyclidine on the 
patient in the antemortem behavior as described by the LA County 
Coroner (32): “aggressive and threatening behavior, diminished 
fear, disorientation, and confusion. Since PCP is an analgesic 
as well as an anesthetic, a user can exert seemingly incredible 
strength, be harmed, and not know he has been hurt.”

The author continues to effectively use this approach for behavior 
problems in children with neurological deficits from chronic 
conditions and infants. He teaches the parents and staff the 
difference between agitation, fear-escape, and anger aggression: 
how to respond to each, their causes, appearance, and prevention 
of escalation from agitation to anger aggression. In this manner, 
the author distinguishes between reversible and more syndromic 
behaviors. Parents quickly learn these methods. Bedside staff 
who have observed this also adopt it. Physicians and EMS medics 
have shown no interest.

Movies and television impede the incorporation of HRO methods 
into organizations. In 1975, one of the authors (DvS) noticed that 
family and bystanders on the scene had begun to act differently 
when medics arrived. They provided less information and had to 
be spoken to specifically. They stood back, not participating in 
care or moving the patient. Rather than ask about the patient’s 
condition, they asked about the medical equipment. RA medics 
advised the author to watch the television show Emergency! 

After watching a few shows, it became easy to identify those 

who watched Emergency! In medical school, people, particularly 
men, tended toward some form of intimidation. As film writing 
and storylines changed, intimidation and physical action replaced 
observation and thought. This remains a problem.

Looking back at the criticism of the US Army study on social and 
task cohesion, we find another twist. The criticism uses “Hollywood 
depictions of war” for support, specifically, the Internet’s “Movie 
Cliches List.” The authors support their criticism further, referring 
to the “boys-becoming-men-together” and the male bonding 
clichés—“breaking boundaries, going outside the law to effect 
moral order as personal loyalty.”

One of the authors included the effect of movies on people’s 
behavior in healthcare. One medical student took it to heart. He 
reported back after a year that if he could identify which movies 
the resident watched, he would know how the resident would act. 

An adolescent was newly admitted to a subacute care facility and 
dependent on mechanical ventilation. He began to struggle, crying 
for his father. One of the authors (DvS) entered the room and 
began hand-ventilating the patient. An RCP followed, shouting to 
the patient, “Calm Down! Just Calm Down!” The author looked at 
the RCP and asked if that had ever worked. “No.” “Then why do you 
say it?” queried the author. This patient had been on antipsychotic 
medication under the care of a psychiatrist for depression and 
such outbursts. Then, this happened again. A different RCP was 
in attendance. As the author and RCP entered the room, the 
patient said he could not breathe while again crying for his father. 
After hand-ventilated calmed him and re-adjusted the ventilator, 
he stated he was fine and did not need his father. The difference 
in response is most likely between movie experience and actual 
experience.

Theory and Practice
Operators in the field develop their logic of practice built upon 
contextual relations entwined with people and work (33). For 
Zundel and Kokkalis (11), the absence of practice within theory is 
how theoreticians see theory-making as themes in terms of a priori 
scientific assumptions, the scientific subject domain. The theory 
would move into the practical world by including engagement of 
practice, closing the gap between theory and practice to create the 
practical engagement domain. The significance of engagement in 
practice derives from the attitudes taught to military and public 
safety rookies—always engage in some way, even if to evacuate 
the area.

A practical domain of engagement illuminates the study of 
the problems of transferring academic work to organizational 
practice. A practical domain, as a pragmatic stance, recognizes 
the overlapping and loose coupling of concepts necessary to 
complete a task. The practical domain of engagement (as acts of 
learning by doing in context and being aware of consequences) is 
not an outcome of rational deliberation and cannot be objectified 
for theory-making (11). 

Engaged action comes from insight and immediate feedback, with 
negative feedback marking the safe boundary of performance 
and positive feedback generating growth. All feedback generates 
information. “Mistakes” indicate a change in circumstances (34) or 
interference from the environment (35). 

“Movies and television impede the 
incorporation of HRO methods into 
organizations.”
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“HRO, as an abstract representation of work done out 
there, a representation by academics, is the very object 
that has been turned into a normative frame, a frame you 
want to replace with a more pragmatic frame.” Personal 
communication from Karl Weick

The gap between theory and practice can be closed by informed 
practice, that is, by understanding theory and scientific rationality 
to support practice rather than guide practice. Engaging situations 
in context bridges the gap by using theory to improve care for 
practical outcomes (11).   

Logic and Reasoning:
The scientific method uses classical logic closely related to the 
study of correct reasoning, making this the presumptive correct 
logic for science (36). However, as noted in the vignettes above, 
our experience belies classical logic as correct reasoning. 
Classical logic can impair the extension of a discipline. 

At the beginning of the author’s (DvS) experience with long-
term ventilation, he followed the goal of weaning the child 
from the ventilator following blood gas evaluation for O2 and 
CO2. One day, a child’s grandmother beseeched an LVN to 
ask if the doctor could leave her grandson on the ventilator. 
She liked that he smiled, and he had never smiled before. 
The difference in ventilator management by blood gas 
versus smile created logical inconsistency with staff from 
various PICUs. The child’s affective response contradicted 
scientific rationality and logic, along with standard respiratory 
care references that mechanical ventilation was difficult for a 
patient to tolerate.   

Logical pluralism reflects the possibility that other logic can 
offer solutions (37). Given the same premises but with different 
interpretations of “valid,” nonclassical logical operators can lead 
to different logical consequences. What one system captures as 
valid differs from what the other system captures. 

Induction and deduction

Logic supports empirical science. Empirical science develops 
by evidence from the senses or builds from experience. Logical 
inference extends evidence in knowledge creation while 
distinguishing truth from falsity. The ability to prove or disprove the 
properties of knowledge is fundamental in our use of knowledge. 
This lies at the heart of inductive and deductive reasoning and 
influences the selection of formalized logic systems.

Inductivism and inductive reasoning build knowledge from 
observation, but knowledge is not truth in inductivism. Conclusions 
from inductive reasoning are plausible rather than having the 
certainty of truth we see with deductive reasoning. The strength of 
inductive reasoning comes from the relentless pressure to confirm 
the plausible conclusion, described by Leonhard Euler (38) in 

George Pólya (39):

“[Observations] will lead us continually to new properties 
which we shall endeavor to prove afterwards. The kind of 
knowledge which is supported only by observations and is 
not yet proved must be carefully distinguished from the truth; 
it is gained by induction, as we usually say…Indeed, we 
should use such a discovery as an opportunity to investigate 
more than exactly the properties discovered and to prove 
or disprove them; in both cases, we may learn something 
useful.”

Conclusion:
Time has a dimension. There is something more that corrupts 
understanding of HRO than a pragmatic versus normative stance 
or a gap between theory and practice. While it is easy to blame 
movies and television, something more fundamental is present: 
the incorporation of time as a distinct dimension into a relativity 
space.

What the criticisms of operators have in common is a frame of 
reference that has no time dimension. It is not hard to add the 
dimension of time. We list that in this article and will develop it 
in subsequent articles. Reviewing the differences in environment, 
fear-stress-amygdala, and cognition, we find the fallacy of 
conforming HRO into Newtonian science and Euclidean space. 
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Enhancing Neonatal Care: A Call for Industry-Wide 
Collaboration

In neonatal health, a pressing concern has surfaced that demands 
the attention of industry stakeholders and regulatory bodies. As 
the National Coalition for Infant Health (NCfIH), we find ourselves 
at the forefront of advocating for the well-being of our most 
vulnerable population—infants, particularly those grappling with 
neonatal seizures.

The catalyst for this discourse is the Citizen Petition filed by Sun 
Pharma Advanced Research Company Limited (SPARC) on 
July 24, 2023, spotlighting certain excipients—benzyl alcohol, 
propylene glycol, and ethanol—embedded in phenobarbital 
sodium products used for neonatal seizure treatment. Notably, 
these excipients lack approval from the U.S. Food and Drug 
Administration (FDA), prompting our call for comprehensive 
industry-wide collaboration to address these concerns. (1–6)

Neonatal seizures, impacting infants within their first four weeks 
of life, require a nuanced therapy response. The NCfIH, as a 
representative body, emphasizes the imperative of specialized 
care for infants, considering their unique attributes in terms of 
size, weight, metabolism, and overall health condition.

Our advocacy extends beyond the immediate concerns raised by 
the Citizen Petition to encompass a broader perspective on the 
evolving landscape of neonatal care. It is paramount that industry 
stakeholders, including pharmaceutical companies, regulatory 
bodies, and healthcare providers, engage in a collaborative effort 
to ensure the highest standards of care for neonates. (7)

The historical context surrounding benzyl alcohol serves as a 
stark reminder of the potential consequences of inadequately 

scrutinized excipients. Incidents in the 1980s, resulting in severe 
adverse events and fatalities, underscore the need for heightened 
vigilance in the development and deployment of pharmaceutical 
products tailored for neonatal use. The FDA’s categorical warnings 
and restrictions on benzyl alcohol-containing drugs in neonatal 
patients reinforce the gravity of these risks.

Similarly, the inclusion of propylene glycol in neonatal medications 
poses substantial risks, particularly when compounded by the 
concurrent presence of ethanol. The FDA’s 2011 drug safety 
communication, revealing life-threatening events associated with 
propylene glycol and ethanol in neonates, underscores the critical 
importance of vigilant oversight and collaboration among industry 
stakeholders. (3,6)

However, amidst these concerns lies a significant development—
in November of 2022, the FDA’s approval of a treatment for 
neonatal seizures devoid of harmful excipients. This marks a 
milestone in the quest for safer alternatives, providing healthcare 
providers with a viable option to ensure the well-being of their 
neonatal patients.

“The catalyst for this discourse is the 
Citizen Petition filed by Sun Pharma 
Advanced Research Company Limited 
(SPARC) on July 24, 2023, spotlighting 
certain excipients—benzyl alcohol, 
propylene glycol, and ethanol—
embedded in phenobarbital sodium 
products used for neonatal seizure 
treatment. Notably, these excipients 
lack approval from the U.S. Food and 
Drug Administration (FDA), prompting 
our call for comprehensive industry-
wide collaboration to address these 
concerns.”

“Incidents in the 1980s, resulting in 
severe adverse events and fatalities, 
underscore the need for heightened 
vigilance in the development and 
deployment of pharmaceutical products 
tailored for neonatal use. The FDA’s 
categorical warnings and restrictions 
on benzyl alcohol-containing drugs in 
neonatal patients reinforce the gravity of 
these risks.”

“However, amidst these concerns 
lies a significant development—in 
November of 2022, the FDA’s approval 
of a treatment for neonatal seizures 
devoid of harmful excipients. This 
marks a milestone in the quest for 
safer alternatives, providing healthcare 
providers with a viable option to 
ensure the well-being of their neonatal 
patients.”
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As leaders and providers, we are responsible for fostering open 
communication and collaboration. We urge the FDA to play a pivotal 
role in disseminating information about the risks associated with 
phenobarbital sodium products containing unapproved harmful 
excipients. Furthermore, the FDA’s endorsement of a therapeutic 
intervention free from these excipients should be highlighted to 
healthcare providers, empowering them with the knowledge to 
make informed decisions in the best interests of their patients.

In conclusion, our call for industry-wide collaboration transcends 
the immediate concerns outlined in the Citizen Petition. It is an 
invitation to collectively prioritize and elevate neonatal care 
standards. By fostering a culture of collaboration, transparency, 
and commitment to the highest patient safety standards, we can 
pave the way for our neonates’ healthier and safer future.

As we navigate these challenges, let us remember that our actions 
today shape the trajectory of neonatal care tomorrow. Together, 
we can ensure that every infant receives the specialized and safe 
care they deserve.
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in disseminating information about the 
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should be highlighted to healthcare 
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National Coalition for Infant Health Values (SANE)

Safety. Premature infants are born vulnerable. Products, treat-
ments and related public policies should prioritize these fragile 
infants’ safety. 

Access. Budget-driven health care policies should not preclude 
premature infants’ access to preventative or necessary thera-
pies.

Nutrition. Proper nutrition and full access to health care keep 
premature infants healthy after discharge from the NICU. 

Equality. Prematurity and related vulnerabilities disproportion-
ately impact minority and economically disadvantaged families. 
Restrictions on care and treatment should not worsen inherent 
disparities. 
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Collateral Damage: Is the Picture We Present Complete 
Without Discussing it?

Rob Graham, R.R.T./N.R.C.P. 

Every consult before a baby’s anticipated preterm birth includes a 
discussion about outcomes, as do subsequent discussions when 
serious sequelae resulting from their prematurity are expected. 
The only tools we have at our disposal are statistical outcomes at 
each post menstrual age (PMA). These statistics, at least emo-
tionally, may mean little to parents for which the only meaningful 
statistics are “0” and “100” percent; their baby is either going to 
survive or not, and with or without morbidities (0 or 100) and most 
cling to the belief that their baby will win the outcomes lottery, sta-
tistics notwithstanding.

Regardless of what information we convey to parents, it invariably 
focusses on the baby. Since our focus is on the immediate care 
and treatment of babies this is understandable, but there are fac-
tors that influence the outcome of a child, for better or worse, un-
related to their relatively brief stay in the NICU. Those outcomes 
also impact others in the household.

Many studies have been done examining the quality of life (QOL) 
of former preterm infants relative to those born at term. From their 
perspective (self-reporting) the majority of former prems are hap-
py with their lives, although there are several influencing factors. 
An in-depth analysis of 18 studies found no conclusive evidence 
to suggest any differences between those born at term or preterm. 
The studies’ participants ranged in age from 18 to 36 years with 
a birthweight of less than 1500 grams, and while no significant 
differences were revealed, those with physical disabilities tended 
to score lower on QOL surveys. (Along with males in general, 
they were also more likely to decline participation.) The influence 
of preterm birth on QOL tends to be greatest early and dimin-
ish with age, although the study acknowledged that the demands 
of life later in adulthood could lead to a return in perceived QOL 
from either a physical or mental health aspect (1). It is noted that 

recent findings show that extremely premature infants as adults 
are “lagged behind their term-born peers in related areas of long-
term psychosocial outcome, such as wealth and engagement in 
romantic partnership and sexual intercourse” (1).

While the U.S. Declaration of Independence states “…all men 
are created equal…”, this does not play out in the real world. So-
cioeconomic status (SES) is a major influencing factor on many 
aspects of life, not the least of which is health. The mechanisms 
by which SES effects health are multifactorial, but lower SES is 
associated with shorter life expectancy and overall health (2). This 
has major implications for those who survive premature delivery 
with significant physical or mental morbidities. The relationship 
between SES and preterm birth are not clear, but the rate of pre-
term birth increases with declining SES via various mechanisms 
(3). One study found no direct difference in preterm birth and SES, 
but found food insecurity, stress, and inadequate prenatal care 
significant risk factors (4). Since these factors are most prevalent 
in lower SES populations, it is hard to explain why this is not re-
flected in the study’s findings.

The influence of SES does not end at delivery. Neuroplasticity is 
a big buzzword in medical rehabilitation circles. With the preterm 
infant, neuroplasticity is both good and bad. Aside from prematu-
rity, many aspects of the care given and the environment of the 
NICU adversely affect the developing brain (5). Mitigation of the 
effects of brain injury requires timely identification and interven-
tion. Therapy such as constraint-induced movement therapy to 

“Every consult before a baby’s 
anticipated preterm birth includes a 
discussion about outcomes, as do 
subsequent discussions when serious 
sequelae resulting from their prematurity 
are expected. The only tools we have at 
our disposal are statistical outcomes at 
each post menstrual age (PMA).”

“The mechanisms by which SES 
effects health are multifactorial, but 
lower SES is associated with shorter 
life expectancy and overall health 
(2). This has major implications for 
those who survive premature delivery 
with significant physical or mental 
morbidities.”

“The influence of SES does not end 
at delivery. Neuroplasticity is a big 
buzzword in medical rehabilitation 
circles. With the preterm infant, 
neuroplasticity is both good and bad. 
Aside from prematurity, many aspects 
of the care given and the environment 
of the NICU adversely affect the 
developing brain (5).”

I dedicate this column to the late Dr. Andrew (Andy) 
Shennan, the founder of the perinatal program at Wom-
en’s College Hospital (now at Sunnybrook Health Sci-
ences Centre). To my teacher, my mentor and the man 
I owe my career as it is to, thank you. You have earned 
your place where there are no hospitals and no NICUs, 
where all the babies do is laugh and giggle and sleep.
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facilitate the habilitation of babies with cerebral palsy shows great 
promise but is most effective when commenced early while the 
brain is still developing and most receptive to intervention (6). This 
is where things get messy.

Children of parents with lower SES are much less likely to receive 
treatment for their morbidities for several reasons. They are more 
likely to be lost to follow-up where problems are identified and cor-
rective treatment plans are made, and these children have more 
significant neurological impairment than those not lost to follow-
up. Among other factors, children of multiparous mothers are least 
likely to attend follow-up (7). These families are far less likely to 
have a breadwinner with healthcare benefits to cover the cost of 
therapeutic interventions and other expenses necessary for the 
care of a high-needs child.

That multiparous parents are less likely to bring their children to 
follow-up clinics for on-going care and assessment brings us to 
the discussion of collateral damage. It stands to reason that hav-
ing other children at home places much greater demands on a 
mother and the time afforded to provide the care and attention a 
high-needs child requires. The day of a parent with a high-needs 
child does not have more minutes than any other day, and more 
time spent with one child dictates less time spent with another. 
This impacts the childhood and development of “normal” children 
in the household. A 2013 study of children with high-needs sib-
lings “were more likely to have problems with interpersonal re-
lationships, psychopathological functioning and functioning at 
school than siblings of non-disabled children” (8). This does not 

have to be the case. Siblings of autistic children may show benefi-
cial attributes (9), but these decrease as a sibling’s responsibilities 
increase and their inclusion in decision-making decreases (10). 
Parents of low SES are less likely to have outside help, are more 
likely to have to work, and have little choice but to off-load care-
giving responsibility to their other children. It takes a concerted 
effort to keep this from happening, some of which can be found 
here (11).

It is well known that children place a strain on relationships (an 
old joke about having children being the best form of birth control 
comes to mind!). A large study out of China reports a protective 
(but varying) effect of children on a marital relationship, which is 
reflective of Western studies on the subject (12). Statistics from 
the Organisation for Economic Cooperation and Development 
(OECD) do not bear this out. OECD data indicate that having chil-
dren increases the chance of marital breakup; of reporting OECD 
countries, an average of 44.4% of marriages without children end 
in divorce cf 54.6% of those with children (13).  

Marital stress is multiplied when a high-needs child is involved. In 
the U.S., approximately 20% of those married in the 1990s were 
divorced within 7-8 years (14), and it is widely reported that ap-
proximately 50% of marriages end in divorce. When a disabled 
child is added to the mix, that number jumps to 87%. Parents of 
autistic (ASD) children have a divorce rate of approximately 80% 
(15). A large Swedish study showed that extremely premature in-
fants (23-27 weeks PMA) were three times as likely to have ASD 
as those born at 37-42 weeks PMA (16). The number of children 
with ASD will increase without a doubt as preterm birth and earlier 
PMA infants survive.

A large French study found that gestational age had no direct 
bearing on marital breakup; however, “non-optimal” neurodevel-
opment increased the risk of breakup, aggravated by low SES. 
Given the increased risk of abnormal neurological development 
in the extremely preterm, it stands to reason that this increases 
risk by extension. In all, 10% of relationships had ended within 
seven years (median 22 months) (17). Several exclusions in this 
study might be responsible for the relatively low separation rate 
reported.

When the family unit breaks apart, children of those with lower 
SES suffer the most. Children born into affluent families are more 

“Children of parents with lower SES are 
much less likely to receive treatment for 
their morbidities for several reasons. 
They are more likely to be lost to follow-
up where problems are identified and 
corrective treatment plans are made, 
and these children have more significant 
neurological impairment than those not 
lost to follow-up. Among other factors, 
children of multiparous mothers are 
least likely to attend follow-up (7).”

“It stands to reason that having other 
children at home places much greater 
demands on a mother and the time 
afforded to provide the care and attention 
a high-needs child requires. The day of a 
parent with a high-needs child does not 
have more minutes than any other day, and 
more time spent with one child dictates 
less time spent with another.”

“A large study out of China reports 
a protective (but varying) effect of 
children on a marital relationship, 
which is reflective of Western studies 
on the subject (12). Statistics from the 
Organisation for Economic Cooperation 
and Development (OECD) do not bear 
this out. OECD data indicate that having 
children increases the chance of marital 
breakup; of reporting OECD countries, 
an average of 44.4% of marriages 
without children end in divorce cf 54.6% 
of those with children (13). ”
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likely to continue to receive support after marital breakup be-
cause the amount of child support their custodial parent receives 
is greater, and they are more likely to be included in at least one 
parent’s benefits. Contrast this with those of poor SES. Mothers 
almost invariably end up with custody of children after divorce, 
and since they usually earn less than the non-habiting parent, 
they are placed in a precarious position. Child support is lower 
(if collected), and childcare needs can be insurmountable when 
seeking employment. Even less time can be spent with her high-
needs child at a time when maternal attention is most crucial to 
neurodevelopment. Siblings invariably will be called on to take up 
the slack, impacting their emotional and social development.

The final insult to a special needs child occurs as they enter adult-
hood. While it is sometimes possible to keep a disabled adult child 
under parental benefits beyond the age of 26, this is far from guar-
anteed and requires the supporting parent to have benefits that 
cover them at the time (18). Employers may well balk at the pros-
pect of having a disabled adult adding to the cost of their health-
care coverage, and if no benefits are in place at age 26, there will 
be no coverage other than that provided by government programs. 
In Canada, the parents of a child under age 18 who meet the 
criteria for disability may receive a maximum of $264.41/month 
(Canadian $). Ontario adds a maximum of $1308 for a maximum 
of to this and provides basic dental and drug coverage as well as 
support for assistive devices. The monthly total of $1572.41 is 
$531.92/month, lower than the Canadian poverty line for a single 
person. If able to work, a disabled person receiving support may 
earn up to $1000/month before benefits are reduced. The average 
cost of a bachelor apartment in Toronto is $1317/month.

The abysmal support for the disabled and the living conditions 
forced upon them by it has driven some to seek medically as-
sisted death (legal in Canada). Understandably, this has ignited 
an ethical firestorm; however, there is no political will to improve 
the plight of those caught in the trap that poverty is, regardless of 
cause.

Beyond discharge outcomes, many factors may negatively influ-
ence a child’s long-term outcomes. The sad fact is that many fami-
lies do not have the tools nor the resources to change them, and 
they may not know this when making the agonizing decision to 
accept or decline resuscitation of their extremely premature baby. 
Without this knowledge, are they able to make a truly informed 
decision?
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Canada). Understandably, this has 
ignited an ethical firestorm; however, 
there is no political will to improve the 
plight of those caught in the trap that 
poverty is, regardless of cause.”
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SYSTEMS THINKING IN COMPLEX
ADAPTIVE SYSTEMS

Are the baby and family central to the mission, values,
environment, practice & care delivery of IFCDC in the unit? 
Are the parents of each baby fully integrated into the team and
treated as essential partners in decision-making and care of
the infant?
What are the strategies and measurements used to improve
and sustain IFCDC in the unit?

 STANDARDS AND SAMPLE RECOMMENDATIONS
FOR INFANTS IN THE INTENSIVE CARE UNIT

I N F A N T  A N D  F A M I L Y - C E N T E R E D
D E V E L O P M E N T A L  C A R E  ( I F C D C )

POSITIONING & TOUCH FOR THE
NEWBORN

Are the positioning plans therapeutic and individualized, given
the care needs and development of the baby?
Are the positioning and touch guidelines continually reviewed
by the team, including the parents, and adapted to meet the
changing comfort needs of the baby?

SLEEP AND AROUSAL INTERVENTIONS
FOR THE NEWBORN

Can the team confidently describe the “voice” or behavioral
communication of the baby?
Are the baby's unique patterns of rest, sleep, and activity
documented by the team and protected in the plan of care?

SKIN-TO-SKIN CONTACT WITH INTIMATE
FAMILY MEMBERS

Is the practice of skin-to-skin contact supported and adjusted
to the comfort needs of each baby, parent, & family member?
Are the parents & family members supported to interact with
the baby to calm, soothe, & connect?

REDUCING AND MANAGING PAIN AND
STRESS IN NEWBORNS AND FAMILIES

Are parents supported to be present and interactive during
stressful procedures to provide non-pharmacologic comfort
measures for the baby?
Are there sufficient specialty professionals to support the
wellbeing of the team, including parents, families, and staff?
Examples include mental health, social, cultural, & spiritual
specialists.

MANAGEMENT OF FEEDING, EATING AND
NUTRITION DELIVERY

Are the desires of the m/other central to the feeding plan? Is
this consistently reflected in documentation with input of the
m/other?
Does the feeding management plan demonstrate a feeding &
nutrition continuum from in-hospital care through the
transition to home & home care? 

WANT TO KNOW MORE ABOUT THE STANDARDS AND RECOMMENDATIONS?
VISIT:  HTTPS://NICUDESIGN.ND.EDU/NICU-CARE-STANDARDS/ 
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PAC/LAC offers continuing 
education for: 

• Continuing Medical 
Education (CME)

• California Registered Nurses 
(CEU)

• Licensed Clinical Social 
Workers (LCSW)

• Licensed Marriage and 
Family Therapists (LMFT)

• Licensed Professional 
Clinical Counselors (LPCC)

• Licensed Educational 
Psychologists (LEP)

• Certified Health Education 
Specialists (CHES)

• Continuing Respiratory Care 
Education (CRCE)

www.paclac.org
 

CONTINUING MEDICAL EDUCATION  

The Continuing Education Department at PAC/LAC is pleased to consider requests to be a
joint provider of your CME activity. PAC/LAC is actively involved in direct and joint-
providership of multiple continuing education activities and programs and works with our
partners to ensure the highest standards of content and design. PAC/LAC is the recipient of
the 2018 Cultural & Linguistic Competency Award. This award recognizes a CME provider
that exemplifies the goal of integrating cultural and linguistic competency into overall program
and individual activities and/or a physician who provides leadership, mentorship, vision, and
commitment to reducing health care disparities

PAC/LAC is an accredited provider of continuing education by Accreditation Council for 
Continuing Medical Education / Institute for Medical Quality, the California Board of 

Registered Nursing, the California Association of Marriage and Family Therapists, the 
National Commission for Health Education Credentialing, and the American Association for 

Respiratory Care.

To inquire about Continuing Education Joint-Providership opportunities for your event please visit our 
website and complete the online request form.

Home Donate Contact

GoSearch

How? By improving pregnancy and birth outcomes through the promotion of evidence-based practices, and providing leadership, education and support 
to professionals and systems of caring for women and their families.

PAC/LAC’s core values for improving maternal and child health have 
remained constant for over 30 years – a promise to lead, advocate and 
consult with others.

Leadership

Providing guidance to healthcare professionals, hospitals and healthcare 
systems, stimulating higher levels of excellence and improving outcomes 
for mothers and babies.

Advocacy

Providing a voice for healthcare professionals and healthcare systems to 
improve public policy and state legislation on issues that impact the 
maternal, child and adolescent population.

Consultation

Providing and promoting dialogue among healthcare professionals with the 
expectation of shared excellence in the systems that care for women and 
children. 

About Services Programs Education Events Conferences Job Listing

What We Do
• Perinatal quality improvement

• Educational events and trainings

• Program development and evaluation

• Site-specific, regional, and state data

Learn More

Perinatal Advisory Council: Leadership, Advocacy, And Consultation
Our mission is to positively impact the health of women and their families.

NEONATOLOGY TODAY is interested in publishing manuscripts from Neonatologists, 
Fellows, NNPs and those involved in caring for neonates on case studies, research results, 

hospital news, meeting announcements, and other pertinent topics. 
Please submit your manuscript to: LomaLindaPublishingCompany@gmail.com
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Iranian village to a university professor in the United States of  America in this memoir. 
As a boy, his unruly behavior was sedated by scholastic challenges as a remedy. At age 
twelve, he left home for junior high school in a provincial capital. At first, a lack of  self-
esteem led him to stumble, but he soon found the courage to tackle his subjects with 
vigor. He became more curious about the world around him and began to yearn for a 
new life despite his financial limitations. Against all odds, he became one of  the top stu-
dents in Iran and earned a scholarship to study medicine in Europe. Even though he was 
culturally and socially naïve by European standards, an Italian family in Rome helped 
him thrive. The author never shied away from the challenges of  learning Italian, and the 
generosity of  Italy and its people became part and parcel of  his formative years. By the 
time he left for the United States of  America, he knew he could accomplish whatever he 
imagined.
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Loma Linda Publishing Company  Phone: +1 (302) 313-9984  
c/o Mitchell Goldstein, MD, MBA Fax: +1 (888) 305-1431 
Division of Neonatology 
11175 Campus Street, Suite 11121 Website: NeonatologyToday.org 
Loma Linda, CA 92350  Email: lomalindapublishingcompany@gmail.com 

December 20, 2021 

Dear Dr. Sappenfield, 

As you know, the Fragile Infant Feeding Institute (FIFI) is now working 
closely with Loma Linda Publishing Company (LLPC) to continue 
ownership of FIFI Conference now in its 18th year.  USF Health has 
always supported FIFI and we will continue to refer to the expanded 
educational conference as the Fragile Infant Forums and 
Implementation of Standards (FIFI-S).  Dr. Joy Browne, Dr. Mitchell 
Goldstein, Dr. Erin Ross, Dr. Carol Jaeger, and Dr. Elba Fayard will co-
chair the conference.  

Dr. Goldstein is the CEO of Loma Linda Publishing Company (a not-for-
profit Delaware 501 (C) (3) corporation) and the Editor in Chief of 
Neonatology Today (a wholly-owned subsidiary of LLPC). Neonatology 
Today has featured the conference, provided coverage of the 
proceedings, and published conference abstracts for the past several 
years. 

We are delighted to continue the mission of educating clinicians on the 
most recent, evidence-based newborn care and practice in feeding 

http://www.NeonatologyToday.net
http://nationalperinatal.org/psychologists
mailto:barb%40firstcandle.org?subject=
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COPING

WITH

COVID-19

TELL PARENTS

HOW YOU WILL

KEEP THEM AND

THEIR BABIES

SAFE DURING

THEIR NICU STAY.

KEEP PATIENTS 

UP-TO-DATE WITH

CHANGES IN

POLICIES  SO THEY

KNOW WHAT TO

EXPECT. LISTEN TO

THEIR CONCERNS.

myNICUnetwork.org

Use technology

like video chat

apps to include

family members

who can't visit

the NICU.

and

National Perinatal Association

NICU Parent Network

My Perinatal Network and My NICU Network
are products of a collaboration 

between NPA and NPN.

Provide

culturally-

informed and

respectful care.

http://www.NeonatologyToday.net
http://myNICUnetwork.org
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KANGAROO CARE

change into a clean
gown or shirt.

 

WASH YOUR HANDS,
ARMS, and CHEST

and ask others to
hold your baby when
you can't be there

S U P P O R T I N G

with soap and water for
20+ seconds. Dry well.

GET INFORMED 
ABOUT THE

work with your medical
team to create a plan

FRESH CLOTHES
PUT ON

SKIN-TO-SKIN CARE

COV ID - 1 9

WEAR A MASK

nationalperinatal .org /skin -to -skin

nicuparentnetwork .org

DURING

GET CLEAN

IF COVID-19 +

RISKS + BENEFITS
Maintain at least 
A 30-DAY SUPPLY 
OF YOUR MEDICATIONS.

The PREGNANT MOM’S Guide To 
Staying SAFE DURING COVID-19

Take precautions 
& LIMIT INTERACTIONS.

Keep prenatal 
APPOINTMENTS.

LEARN MORE

6 FT

Talk to your health 
care provider about 
STAYING SAFE 
DURING COVID-19.

http://www.NeonatologyToday.net
http://nationalperinatal.org/skin-to-skin
http://infanthealth.org
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Readers can also follow

NEONATOLOGY TODAY
via our Twitter Feed

@NEOTODAY

You can limit the spread of viruses
by wearing a mask, washing your
hands with soap & water, and using
alcohol-based hand sanitizer. 

Respiratory
Viruses:
What parents need to know
this RSV and flu season

www.nationalperinatal.org/rsv

Protecting your baby from 

RSV (Respiratory Syncytial Virus)
and flu infections affect the lungs
and can cause serious breathing
problems for children and babies.

Certain diagnoses can make children
and babies more vulnerable for serious
complications - including prematurity,
chronic lung disease, heart conditions.

Immunizations save lives. Stay up-
to-date with your family's flu and
COVID-19 vaccinations. This helps
stop the spread of deadly viruses.

Babies older than 6 months can get a
flu shot. There is no vaccine for RSV,
but monthly antibody shots during
RSV season can help protect them.

The fewer germs your baby is
exposed to, the less likely they are
to get sick. Limit visitors. Avoid
crowds. Stay away from sick people.

Position available for Neonatal Nurse Pretensioner (NNP) 
 
Excellent practice opportunity for a NNP in an established Los 
Angeles neonatal practice.  The Neonatal Hospitalist Group 
(NHG) is interviewing for an NNP to join the practice.  The 
practice includes four NICU’s in the Burbank and Glendale 
area.  Call is from home with excellent work life balance. If you 
are interested, please email Robert Gall, MD, at 
robertgallmd@gmail.com. 

New subscribers are always welcome! 

NEONATOLOGY TODAY
To sign up for a free monthly subscription,  
just click on this box to go directly to our 

subscription page

http://www.NeonatologyToday.net
http://neonatologytoday.net
http://www.Twitter.com/NeoToday
mailto:robertgallmd%40gmail.com?subject=
https://marketingsuite.verticalresponse.com/s/websitesignupform45079976739216


The first and only virtual training academy focused on delivering health and racial equity educational
programs for perinatal and neonatal healthcare professionals. Our purpose is to raise awareness
and offer real-time solutions for addressing health and racial equity.

ONCE UPON A PREEMIE ACADEMY

Continuing Education Partner, paclac.org/continuing-education

eLearning Courses

Health and Racial Equity + On-Demand Continuing Education

Meet Our Faculty

+ Deidre McDaniel, MSW, LCSW 
Health Equity Resources and Strategies

+ Dalia Feltman, MD, MA, FAAP
Univ. of Chicago Pritzker School of Medicine

+ Jenné Johns, MPH 
Once Upon A Preemie Academy

+ Terri Major- Kincade, MD, MPH
Pediatrician and Neonatologist

+ Chavis A. Patterson, Ph.D. 
Children’s Hospital of Philadelphia

+ Shanté Nixon
Connect2NICU

+ Ashley Randolph 
Glo Preemies

+ Dawn Godbolt, Ph.D. 
National Birth Equity Collaborative

Health and Racial in the NICU

REGISTER TODAY 
OnceUponAPreemieAcademy.com

http://OnceUponAPreemieAcademy.com


Raising Global Awareness of RSV 
 
Global awareness about respiratory syncytial virus (RSV) is lacking. RSV is a relatively unknown 
virus that causes respiratory tract infections. It is currently the second leading cause of death – 
after malaria – during infancy in low- and middle-income countries. 
 
The RSV Research Group from professor Louis Bont, pediatric infectious disease specialist in the 
University Medical Centre Utrecht, the Netherlands, has recently launched an RSV Mortality 
Awareness Campaign during the 5th RSV Vaccines for the World Conference in Accra, Ghana. 
 
They have produced a personal video entitled “Why we should all know about RSV” about 
Simone van Wyck, a mother who lost her son due to RSV. The video is available at 
www.rsvgold.com/awareness and can also be watched using the QR code on this page. Please 
share the video with your colleagues, family, and friends to help raise awareness about this 
global health problem. 

 
 

 
 

 
The RSV awareness video was produced in collaboration with the Bill & Melinda Gates Foundation 

http://www.rsvgoid.com/awareness
http://rsvgold.com
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Readers can also follow

NEONATOLOGY TODAY
via our Twitter Feed

@NEOTODAY

Loma Linda Publishing Company  Phone: +1 (302) 313-9984  
c/o Mitchell Goldstein, MD, MBA Fax: +1 (888) 305-1431 
Division of Neonatology 
11175 Campus Street, Suite 11121 Website: NeonatologyToday.org 
Loma Linda, CA 92350  Email: lomalindapublishingcompany@gmail.com 

December 20, 2021 

Dear Dr. Sappenfield, 

As you know, the Fragile Infant Feeding Institute (FIFI) is now working 
closely with Loma Linda Publishing Company (LLPC) to continue 
ownership of FIFI Conference now in its 18th year.  USF Health has 
always supported FIFI and we will continue to refer to the expanded 
educational conference as the Fragile Infant Forums and 
Implementation of Standards (FIFI-S).  Dr. Joy Browne, Dr. Mitchell 
Goldstein, Dr. Erin Ross, Dr. Carol Jaeger, and Dr. Elba Fayard will co-
chair the conference.  

Dr. Goldstein is the CEO of Loma Linda Publishing Company (a not-for-
profit Delaware 501 (C) (3) corporation) and the Editor in Chief of 
Neonatology Today (a wholly-owned subsidiary of LLPC). Neonatology 
Today has featured the conference, provided coverage of the 
proceedings, and published conference abstracts for the past several 
years. 

We are delighted to continue the mission of educating clinicians on the 
most recent, evidence-based newborn care and practice in feeding 

http://www.NeonatologyToday.net
http://nationalperintal.org/mental_health
http://www.Twitter.com/NeoToday
https://info.pediatrix.com/continuededucationwebinars
https://www.amazon.com/dp/B08B1X63D8/
https://www.amazon.com/dp/B08B1X63D8/


Thirteen-year-old Emily Rose Shane was tragically murdered on April 3, 2010 on 
Pacific Coast Highway in Malibu, CA. Our foundation exists to honor her memory.

Each year, the Emily Shane Foundation SEA(Successful Educational Achievement) 
Program provides academic and mentoring support to over 100 disadvantaged middle 
school students who risk failure and have no other recourse. We have served over 700 

children across Los Angeles since our inception in the spring of 2012. Due to the 
COVID-19 outbreak, our work is in jeopardy, and the need for our work is greatly 

increased. The media has highlighted the dire impact online learning has caused for the 
very population we serve; those less fortunate. We need your help now more than 

ever to ensure another child is not left behind. 

 Make a Difference in the Life of  a Student in Need Today! 
Please visit emilyshane.org

Sponsor a Child in the SEA Program
The average cost for the program to provide a mentor/ tutor for one child is listed below.

1 session_____________________________$15

1 week ______________________________$30

1 month_____________________________$120 

1 semester____________________________$540 

1 year_______________________________$1,080 

Middle School_________________________$3,240

The Emily Shane Foundation is a 501(c)3 nonprofit charity, Tax id # 27-3789582. Our flagship SEA (Successful Educational Achievement) 
Program is a unique educational initiative that provides essential mentoring/tutoring to disadvantaged middle school children across Los 

Angeles and Ventura counties. All proceeds directly fund the SEA Program, making a difference in the lives of the students we serve. 

http://emilyshane.org
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Robert White, MD

In this decade, we have witnessed the steady growth of both 
“hands-off” and “hands-on” care in the NICU. While at first glance, 
these would seem to be competing concepts—and indeed, they 
have been in many respects in the early part of this decade. 
Experience with both concepts has grown, and now a new factor 
has emerged—artificial intelligence (AI), which may help us find a 
way to realize the benefits of both strategies while avoiding most 
of their downsides.

I will define “hands-off” care as the intent to avoid stress in high-
risk newborns whenever possible by limiting any “unnecessary” (a 
concept mostly in the eye of the beholder since there is a paucity 
of data available to define this) sensory input, to include not only 
touch but also visual and auditory stimuli. This concept was born 
out of an era in the early days of NICU care when infants were 
subjected to excessive stimuli of all sorts—except for human 
contact, which was extremely restricted.

I will define “hands-on” care as the effort to keep babies in the 
arms of a parent or surrogate as much as possible, even very 
soon after birth and even if receiving intensive care in the form 
of endotracheal intubation, umbilical vessel catheterization, and 
other similar invasive measures. This, too, can be seen as a 
reaction to the minimal access given to parents in the early days 
of NICU care but obviously with a much different philosophy to the 
“hands-off” approach. Both strategies are intended to minimize 
the stress on the newborn so they can thrive, but through entirely 

different methods.

Both “hands-off” and “hands-on” care have advocates who have 
produced strong scientific evidence that their approach has 
led to better outcomes than in previous eras. Intraventricular 
hemorrhage (IVH) prevention protocols embrace a number of 
“hands-off” practices and, when bundled together, have been 
shown to reduce the incidence of IVH. (1) However, there is 
little evidence that any individual component of the bundle (such 
as minimal touch or continuous dim lighting) is essential to the 
success of the bundle. In many NICUs, most components of 
these bundles are continued well beyond the time frame used 
in the studies to show benefits for IVH prevention; in particular, 
infants on ventilatory assistance are often kept on “minimal stress” 
precautions for weeks or months. Notably, one characteristic of 
these protocols, formal or informal, depending on the NICU, is that 
parents are given limited opportunities to hold their babies while 
they are on ventilatory assistance.

On the other hand, proponents of “zero separation” have shown 
that even the highest-risk infants can be safely held by their 
parents and exposed to various auditory and visual stimuli in the 
first days of life, with outcomes comparable to the most cautious 
NICU protocols. (2) A third trend has emerged, that of AI, although 
it has yet to have practical applications in the NICU with respect 
to these challenges.

Can we project how each of these well-intentioned strategies 
might play out in the coming two or three decades (the typical 
lifespan of a NICU), so that someone currently planning a new 

“In this decade, we have witnessed 
the steady growth of both 'hands-off' 
and 'hands-on' care in the NICU. While 
at first glance, these would seem to 
be competing concepts—and indeed, 
they have been in many respects in the 
early part of this decade. Experience 
with both concepts has grown, and now 
a new factor has emerged—artificial 
intelligence (AI), which may help us 
find a way to realize the benefits of both 
strategies while avoiding most of their 
downsides.” 

Gravens By Design: “Hands-Off” and “Hands-On” Care in 
the NICU: Can They Coexist and be Mutually Reinforcing 

in the NICU of the Future?

NEONATOLOGY TODAY is interested in publishing manuscripts from Neonatologists, 
Fellows, NNPs and those involved in caring for neonates on case studies, research results, 

hospital news, meeting announcements, and other pertinent topics. 
Please submit your manuscript to: LomaLindaPublishingCompany@gmail.com

“However, there is little evidence that 
any individual component of the bundle 
(such as minimal touch or continuous 
dim lighting) is essential to the success 
of the bundle. In many NICUs, most 
components of these bundles are 
continued well beyond the time frame 
used in the studies to show benefits for 
IVH prevention; in particular, infants on 
ventilatory assistance are often kept on 
'minimal stress' precautions for weeks or 
months.” 

http://www.NeonatologyToday.net
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NICU will create an environment of care that gives its babies, 
families, and caregivers the maximal benefit of all of these trends?

Let us start with basic goals, which I suggest can be identified as 
follows:

• Support infant homeostasis to the greatest degree possible in 
order to optimize growth, development, and healing.

• Optimize parent-infant interaction to the greatest degree 
possible.

• Provide caregivers with as much information as possible to 
guide their care, packaged and processed, to maximize the 
accuracy and thoroughness of medical decision-making. 

In today’s NICU, “hands-off” and hands-on” strategies are 
intended to support homeostasis, thereby minimizing stress and 
its related complications, although they seek to achieve that goal 
through very different methods. Could AI help here? Perhaps so—
one of AI’s most obvious uses would be detecting imperceptible 
changes and trends in a patient’s status and either alerting  a 
caregiver or implementing a change in clinical support according 
to the given directions. Consider, for example, our current method 
of adjusting ventilatory support for a very preterm infant in the first 
days of life. In the first era of neonatology, we adjusted oxygen 
input based on visual assessment of color and frequent arterial 
blood gases; we adjusted ventilator settings based on those 
same blood gases and ancillary tests such as chest X-rays. With 
the advent of transcutaneous O2 saturation and pCO2 monitors, 
we obtained real-time continuous data, occasionally confirmed 
with much less frequent blood gases, but usually could make 
adjustments in oxygen concentration and ventilator settings 
based on the transcutaneous information. It is only a matter of 
time before AI can receive that same information as well as data 
from the ventilator itself and, based on parameters determined by 
the clinician, make adjustments in ventilator settings continuously, 
still with intermittent adjustments in either actual settings or the 
parameters being used by AI by clinicians as they see fit. 

One can imagine a similar strategy being employed to manage 
continuous drips to support blood pressure or blood glucose. It 
is perhaps a little more of a stretch to imagine how sensory input 
could also be managed with the help of AI. However, let us agree 
that the goal should be to minimize noxious stimuli and maximize 
nurturing stimuli. We must only identify how we judge an infant’s 

response to a given environmental input to determine whether it 
should be limited or encouraged. It is very likely that we already 
have access to continuous data, such as heart rate, cerebral 
oxygenation, and brain wave activity, which can be used for this 
purpose once we learn how to train an AI helper properly.

If AI could provide directed, automatic intervention as well as alert 
clinicians to times when an infant needed more direct attention, it 
should be possible to put an infant in the arms of his/her parents 
with the assurance that homeostasis would be maintained or the 
clinician alerted when that was not possible within the parameters 
selected. In this future, but perhaps not too distant scenario, 
babies could be safely in the arms of a parent or surrogate most 
of the time.

What impact would this next era of care have on NICU design? 
First —and we are probably already there—NICUs will not need to 
be constructed with “line of sight” considerations in which nurses 
would have direct visibility of their baby’s bed. All the information 
once gained by this design consideration is now available 
through the interlinking of monitors, cameras, and personal 
communication devices. This does not mean that nurses will not 
have direct contact with their patients; their bedside duties will 
remain, but when they are away from the bedside, they will still 
receive all the information they need about their patient’s status 
electronically. Second, it is likely that we can customize each 
infant’s immediate environment—lighting, auditory, temperature, 
humidity, etc.—to their specific need, rather than using a “one size 
fits all” approach that we have been forced to use until now. Third, 
if we can safely provide care to babies while they are being held 
for extended periods, we can design our NICUs in a way that fully 

“In today’s NICU, 'hands-off' and 'hands-
on' strategies are intended to support 
homeostasis, thereby minimizing 
stress and its related complications, 
although they seek to achieve that goal 
through very different methods. Could 
AI help here? Perhaps so—one of AI’s 
most obvious uses would be detecting 
imperceptible changes and trends in 
a patient’s status and either alerting  a 
caregiver or implementing a change in 
clinical support according to the given 
directions.” 

“What impact would this next era of 
care have on NICU design? First NICUs 
will not need to be constructed with 
“line of sight” considerations...All the 
information once gained by this design 
consideration is now available through 
the interlinking of monitors, cameras, 
and personal communication devices...
Second, it is likely that we can customize 
each infant’s immediate environment—
lighting, auditory, temperature, humidity, 
etc.—to their specific need, rather than 
using a 'one size fits all' approach that 
we have been forced to use until now. 
Third...we can design our NICUs in a way 
that fully supports a parent or parents 
who want to essentially live with their 
baby during the NICU stay, and therefore 
create patient rooms and support spaces 
that welcome families as an integral part 
of our care team, rather than as visitors.” 
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supports a parent or parents who want to essentially live with their 
baby during the NICU stay, and therefore create patient rooms 
and support spaces that welcome families as an integral part of 
our care team, rather than as visitors.

It will be a brave new world, but babies will get even better care 
while minimizing stressors for caregivers and families. The NICUs 
that do this best will be designed with these changes in mind. 
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December 20, 2021 

Dear Dr. Sappenfield, 

As you know, the Fragile Infant Feeding Institute (FIFI) is now working 
closely with Loma Linda Publishing Company (LLPC) to continue 
ownership of FIFI Conference now in its 18th year.  USF Health has 
always supported FIFI and we will continue to refer to the expanded 
educational conference as the Fragile Infant Forums and 
Implementation of Standards (FIFI-S).  Dr. Joy Browne, Dr. Mitchell 
Goldstein, Dr. Erin Ross, Dr. Carol Jaeger, and Dr. Elba Fayard will co-
chair the conference.  

Dr. Goldstein is the CEO of Loma Linda Publishing Company (a not-for-
profit Delaware 501 (C) (3) corporation) and the Editor in Chief of 
Neonatology Today (a wholly-owned subsidiary of LLPC). Neonatology 
Today has featured the conference, provided coverage of the 
proceedings, and published conference abstracts for the past several 
years. 

We are delighted to continue the mission of educating clinicians on the 
most recent, evidence-based newborn care and practice in feeding 
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Version: 08/08/2023 

 

Gravens Diversity Travel Award 

As part of an initiative to increase diversity at the Gravens Conference, the Gravens Diversity, Equity, 
Inclusion, and Justice (DEIJ) Committee will provide travel awards to individuals from historically 
underrepresented groups (i.e., people from racially and ethnically diverse backgrounds, members of 
the LGBTQ+ population, individuals with cognitive disabilities, individuals with physical disabilities). 
Applications will open for the 2024 Gravens Diversity Travel Awards on August 21, 2023. Applications 
should be submitted no later than Monday, October 30, 2023, at 5:00pm EST.  

Several competitive travel awards are expected to be given. The amount awarded will be based on the 
award availability for that year. Notice of awards are expected to be made no later than December 15, 
2023. Please contact Kelly McGlothen-Bell (mcglothen@uthscsa.edu) or Christie Lawrence 
(Christie_Lawrence@rush.edu) for questions regarding your application. 

Eligibility: 

• Identify as a member of a historically underrepresented group. 
• Must serve the neonatal and/or pediatric intensive care population in a professional capacity. 

Application: 

• Completion of Gravens Diversity Travel Award Survey, which provides contact information for 
the applicant and specifies the applicant’s eligibility for the award.  

• CV or Resume 
• Submission of written or video response to the following statements: 

o Describe your personal and professional background. 
o Describe how you believe you will benefit from attending the Gravens Conference. 
o Describe how you’d like to advance DEIJ initiatives for the care of infants and their 

families. 
• Letter of Support detailing the following attributes: 

o Administrative support from applicant’s leadership team to participate at the Gravens 
Conference. 

o Evidence of the applicant’s skills, knowledge, experiences in research, practice, 
service/volunteering, and/or leadership. 

o Commitment to support commitment to DEIJ in practice. 

Awardee Responsibilities: 

• Plan to attend the full 2024 Gravens Conference. 
• Engage with an assigned Gravens Conference buddy. 
• Provide post-conference statement (written or video) about the conference experience and 

how they plan to adopt or incorporate what they’ve learned at the conference into practice. 
• Awardees are highly encouraged to submit an abstract to the subsequent Gravens Conference. 

http://www.NeonatologyToday.net
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Our message to the supporters, attendees, and participants in the Gravens conferences. 

We want to acknowledge concerns regarding holding the 2024 meeting in Florida. For all those who have 
communicated your thoughts about attending the meeting, we want you to know that we appreciate your 
forthrightness and wish to offer a statement of our collective thinking on this crucial matter. As our society grows more 
diverse and connected, we must acknowledge how the social and political climates continue to affect how we live, 
move, and interact. 

Our Gravens community seeks to affirm our commitment to addressing issues of racism and bias and audit our 
systems to ensure that we are proactive in implementing strategies that promote health equity and social justice. We 
strive to provide a supportive, inclusive, and welcoming space to all individuals involved in the physical and 
developmental environment of the neonatal intensive care unit (NICU), including family members, healthcare 
providers, designers, and industry supporters.  

The Gravens community approach is to remain non-political. However, some of the current policies and practices in 
the state where the Gravens conference is historically held are not consistent with the ideals and values of the 
Gravens community. The Co-Chairs and Planning Committee are reviewing all opportunities to ensure that the 
individual identities and lived experiences of those most impacted by the current political landscape are valued and 
respected.  

Should you choose to attend the conference in Clearwater in person, we hope you recognize that there are those 
whose livelihood depends on tourism and who do not hold the same views as Florida’s current prevailing social and 
political environment. That way, you can support small businesses, specifically those owned by people of color.  

As we plan for upcoming Gravens meetings, our priority is to ensure that all attendees can participate in a safe and 
welcoming environment. The Planning Committee for the 2024 Gravens Conference has discussed the pros and 
cons of going forward with holding our meeting in Florida, given the recent political decisions that threaten an open 
and inclusive society. We have explored the possibility of moving the conference to another state; however, we will 
not be able to do so for the 2024 conference due to fiscal and contractual obligations. We are actively exploring 
alternative sites for future meetings.  

We understand that diversity, equity, inclusion, and justice are principles that must work together to result in fair 
treatment, access, opportunity, and advancement for all. Therefore, we respect each participant’s decision to attend 
the conference in person or virtually, and we hope you will join us in whatever format suits you best. Through our 
perseverance and dedication to advancing the care of infants and families, we aim to continue to promote our 
message of inclusivity and health equity.  

Regardless of your position on attending the Gravens conference, you might like to use these strategies right now to 
make a difference: 

• Commit to learning and reflecting on how racism and bias impact us today and how our history led us here. 
• Vote for political candidates that are in line with your values. 
• Use your voice, lived experience, and privilege to bring awareness and action to address health outcomes 

and healthcare quality disparities. 

We are continuing to work to ensure that the co-chairs, planning committee, and conference attendees reflect both 
the workforce and the people they serve so that we can best meet the needs of our field. You can support the 
Gravens Conference Diversity Fund to help ensure the participation and growth of our ever-changing society. 

Together, we can create environments where every individual or group will be fully and authentically welcomed, 
respected, supported, and valued to shape the world for future generations equitably. 

For questions or comments, please contact lomalindapublishingcompany@gmail.com. 

 

http://www.NeonatologyToday.net
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Jean Powlesland, MS, RN, C-NNIC

Introduction:

The Infant and Family-Centered Developmental Care (IFCDC) 
Standards, published in 2020 (1) and found at https://nicudesign.
nd.edu/nicu-care-standards are embedded in a conceptual model 
including the key principles of Infant Mental Health, Environmental 
Protection, Neuroprotection of the Developing Brain, and Individu-
alized Care (see model diagrammed in Figure 1). Also empha-
sized are the primacy of the parent-baby dyad, the competence of 
the baby as an interactor, and overall acknowledgment and under-
standing of the enveloping systems and processes that influence 
care. 

Figure 1: IFCDC Principles – Concept Model

The standards address six domains of evidence-based newborn 
care. Each standard sets the overall goal and expectation of care, 
with evidence detailed and referenced on the website. Each stan-
dard has a number of competencies that describe components of 
practice that should be addressed to achieve each standard. The 
six comprehensive domains include 1) Systems thinking in com-
plex adaptive systems, 2) Positioning and touch for the newborn, 
3) Sleep and arousal interventions for the newborn, 4) Skin-to-skin 
contact with intimate family members, 5) Management of feeding, 
eating and nutrition delivery, and 6) Reducing and managing pain 
and stress in newborns and families.  

The sixth domain, “Reducing and Managing Stress in Newborns 
and Families,” is broken into two separate standards: the first dis-
cusses support of the family, and the second, “Pain and Stress: 
Babies,” The latter focuses on babies’ pain and stress will be em-
phasized in this discussion.

The Standard of Managing Pain and Stress in Families: 

 A previous Neonatology Today article entitled Fragile Infant Fo-
rums for Implementation of IFCDC Standards: Pain and Stress, 
Families discussed the first of these pain and stress standards, 
focusing on supporting families in intensive care (2). It is important 
to remember that the delivery of a healthy newborn often presents 
coping challenges for families; birthing parents and their partners 
may have major physiologic and hormonal shifts as well as mul-
tiple changes in roles and routines, which strain their coping skills 
and may result in psychological distress. In addition, postpartum 
mental health issues are known to be more prevalent in popula-
tions that are already under stress at the time of childbirth. When 
parents are faced with the added stress of an infant who may have 
a prolonged hospitalization or a yet unknown prognosis, the inci-
dence of mental health issues such as anxiety and post-traumatic 
stress is high and may persist over months (3, 4, 5, 6, 7). 

Parental stress is known to decrease responsiveness to the infant 
and thus may put the infant at risk for poorer developmental out-
comes (8). The developmental outcome of children is influenced 
by the quality of the relationships between the child and caregiv-
ers (9). The importance of these relationships is reflected as a 
core principle of the IFCDC model as Infant Mental Health and is 
embedded implicitly in all the standards and competencies. 

Besides their crucial role in overall development, parents are also 
the best comforters of their infants and can uniquely mitigate the 
pain and stress experienced during the intensive care stay (10). 
The family’s overall wellbeing is critical to infant wellbeing and is 
highlighted as the first standard under this domain of Reducing 
and managing pain and stress in newborns and families.  

The Standard of Managing Pain and Stress in Newborns: 

The standard that deals specifically with the infant’s experience 
of Pain and Stress is worded: Standard 2, Pain and Stress, Ba-
bies: The interprofessional collaborative team shall develop 
care practices that prioritize multiple methods to optimize 
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Fragile Infant Forums for Implementation of IFCDC 
Standards: Key Cornerstone of Interventions for Pain 

and Stress in the Baby
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“First, it is an interprofessional and 
collaborative team that works to manage an 
infant’s pain. Each discipline has relevant 
expertise to share. While not included in 
the usual definition of “interprofessional,” 
the competencies in this standard suggest 
that the infant’s family is a key team 
member and has valuable input when 
developing a pain management plan. 
Secondly, the team prioritizes developing 
multiple strategies to reduce the impact 
of stress and pain to ensure that options 
will work in different circumstances and 
with different infants. Lastly, but most 
importantly, the goal is to optimize baby 
outcomes by minimizing stressful and 
painful stimuli.”
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baby outcomes by minimizing the impact of stressful and 
painful stimuli. There are several keywords and phrases in this 
standard. First, it is an interprofessional and collaborative team 
that works to manage an infant’s pain. Each discipline has rel-
evant expertise to share. While not included in the usual definition 
of “interprofessional,” the competencies in this standard suggest 
that the infant’s family is a key team member and has valuable 
input when developing a pain management plan. Secondly, the 
team prioritizes developing multiple strategies to reduce the im-
pact of stress and pain to ensure that options will work in different 
circumstances and with different infants. Lastly, but most impor-
tantly, the goal is to optimize baby outcomes by minimizing stress-
ful and painful stimuli. There is compelling evidence that shows 
that higher exposure to pain and stress in the neonatal period 
is associated with adverse outcomes in the development of the 
brain structure and function as well as long-term physical, social, 
and emotional outcomes, and thus this is a priority for the team to 
develop an effective plan (11, 12, 13). 

Practice competencies for addressing the pain and stress in 
newborns’ standards:

Eleven competencies under this standard (Table 1) can be 
grouped into three categories. 

Education (competencies 2.1, 2.2, 2.3):

All staff should have regular educational sessions focused on pain 
assessment, management, and the long-term consequences of 
pain in infants. Policies should enforce that untreated pain is a 
“never” event for infants. Staff caring for infants should be trained 
and competent in consistently using a validated pain assessment 
tool that provides a mutual understanding among all caregivers. 

The number of validated tools for pain assessment has prolifer-
ated in the past decades. In choosing a tool, one should consider: 

Table 1
Standard 2, Pain and Stress, Babies: The interprofessional 
collaborative team shall develop care practices that priori-
tize multiple methods to optimize baby outcomes by mini-
mizing the impact of stressful and painful stimuli.
Competency 2.1:  Standardized education centered on 
reduction of pain and stress in babies shall be provided to all 
interprofessional staff including physicians, NNPs and all newly 
hired professionals on a regular basis no less frequent than 
annually. 
Competency 2.2:  Educational offerings shall include the use of 
standardized pain assessment tools, recognition of the baby’s 
behavioral communication during stressful or potentially painful 
procedures, the value of skin-to-skin care in reducing stress, 
and the appropriate use of pharmacologic and non-pharmaco-
logic interventions.
Competency 2.3:  Assessment of pain and/or stress using 
a validated instrument shall be routinely and regularly 
administered and documented for all babies. 

Competency 2.4:  Opportunities for positive interactions with 
the baby’s parents and other caregivers, in particular with famil-
iar loved ones should be prioritized. 

Competency 2.5:  Opportunities for closeness/skin-to-skin 
care, as appropriate, and family access to their baby at all times, 
including during procedures, shall be encouraged, documented 
and routinely evaluated.
Competency 2.6:  Use of non-pharmacologic interventions 
such as positioning, non-nutritive sucking and appropriate 
swaddling shall be implemented according to the behavioral 
communication of the baby, documented and evaluated during 
routine care protocols within the ICU.
Competency 2.7:  Pharmacologic interventions, including the 
use of sucrose and nonopioids, shall be reserved primarily for 
episodic painful or stressful procedural events, including retinal 
exams, intubations, post-operative pain management, etc. Their 
use shall be balanced against potential negative side effects.
Competency 2.8:  When pharmacological therapy is utilized, 
non-pharmacologic interventions shall be used in conjunction 
with it as a component of a comprehensive pain and stress 
management strategy.
Competency 2.9:  Pain and stress management should be 
individualized and based on each baby’s behavioral and physi-
ological communication and consideration of the parents’ ex-
pressed preferences.
Competency 2.10:  Appropriate information regarding 
pharmacological and non-pharmacological pain management 
options for their baby should be provided to parents; Parents 
shall be included in discussions and encouraged to participate 
in decisions about pain management for their baby.
Competency 2.11:  Families should be included in the 
development of protocols for assessment and management 
of neonatal pain/stress, and these protocols shall be readily 
available to the interprofessional staff.
Table 1: IFCDC Standard and Competencies for Pain and 
Stress, Babies

http://www.NeonatologyToday.net


“Finally, family members should 
participate as crucial members of the pain 
management plan by giving input into 
their baby’s pain management, as well 
as serving as consultants in developing 
unit-wide pain management protocols and 
algorithms.”

“Typical non-pharmacologic interventions 
for preterm infants that have research 
support, in addition to skin-to-skin care 
and breastfeeding, include non-nutritive 
sucking, facilitated tucking and swaddling 
(20).”

“In some ways, the term 
“nonpharmacologic” interventions is a 
misnomer here as it implies that these 
strategies are used primarily as a substitute 
for medication rather than on an ongoing 
basis to promote the infant’s regulation.”
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Is the tool validated for the appropriate type of pain (procedural/
episodic or prolonged/post-surgical pain)? Is the tool validated for 
the right age population? Is it user-friendly for the bedside staff 
and easy to become proficient in its use? 

These assessment tools are validated for pain and not stress, and 
it can be difficult to differentiate between them. The staff must 
develop skills at observing and understanding infant behavior, 
such as used in the NIDCAP (Newborn Individualized Develop-
mental Care and Assessment Program) observation techniques 
(15, 16) to recognize subtle changes in the infant’s behavior that 
may indicate early signs of stress. Learning to recognize the in-
fant’s unique stress patterns also serves as a common language 
for staff and parents to communicate the infant’s comfort level and 
focus attention on the overall regulation and comfort of the baby.

Chronic stress adversely affects the central nervous system (17), 
so caregivers should intervene when the infant shows signs of 
early to moderate stress. The education of professionals and fam-
ily members should focus on common non-pharmacologic mea-
sures (including skin-to-skin and breastfeeding) to mitigate stress 
and pain. Observing and understanding the infant’s behavioral 
communication helps the caregivers evaluate if the strategies be-
ing used are effective or if they should try alternatives.

Parents as primary comforters (competencies 2.4, 2.5, 2.10, 
2.11): 

These competencies reflect the principle of parents having unre-
stricted access to the infant; non-separation of infant and parent 
throughout the intensive care stay should be promoted. The par-
ent’s role in mitigating stress and having pleasurable, enjoyable 
interactions is integral to the IFCDC Standards’ conceptual model. 
Skin-to-skin care has powerful effects on the infant’s physical and 
developmental outcomes but also reduces the infant’s pain and 
stress behaviors (18). Breastfeeding also appears to reduce pain 
behaviors in newborns and combines the pain reduction effects 
of “sweet solutions,” such as sucrose, with the effects of pleasur-
able touch, taste, and smell, truly providing a multisensory ap-
proach that may be more effective in pain expression reduction 
(19). Having the infant skin-to-skin or breastfeeding during minor 
procedures should be encouraged when feasible. Parents should 
be prepared and supported to comfort their child during potentially 
painful or stressful procedures actively.

Intensive care staff often are hesitant to do painful procedures on 
infants with the parents present as active supporters, so they will 
benefit from education as well as practical preparation to increase 
their confidence. Intensive care staff should have opportunities to 
practice those skills in a simulated environment or with guidance 
from an experienced mentor. Finally, family members should par-

ticipate as crucial members of the pain management plan by giv-
ing input into their baby’s pain management, as well as serving as 
consultants in developing unit-wide pain management protocols 
and algorithms. 

Choosing pain management interventions and evaluating ef-
fectiveness through infant observation (competencies 2.6, 
2.7, 2.8, 2.9): 

These competencies address the importance of contingent care-
giving based on what the infant communicates through their be-
havior. Treatments for pain should be individualized to the infant’s 
signs of pain or stress and responses to intervention. Parents 
can partner with staff in observing the infants and collaborating 
to choose effective interventions. Typical non-pharmacologic in-
terventions for preterm infants that have research support, in ad-
dition to skin-to-skin care and breastfeeding, include non-nutritive 
sucking, facilitated tucking and swaddling (20). Other interven-
tions that may be helpful include reducing noxious stimulation 
by maintaining a quiet, dimly lit environment, providing positive 
sensory experiences such as drops of breastmilk, use of a cloth 
that has the mother’s scent, and use of the parent’s voice, among 
others.

These strategies are based on diverse sensory modalities, either 
by reducing stimulation (light, sound in environment), supporting 
the infant’s own inclinations to self-calm (non-nutritive sucking, 
swaddling to keep the body tucked, keeping hands to face), or 
adding pleasurable stimulation (breastfeeding, drops of breast-
milk, mother’s voice). These are all used to comfort the infant, 
not just as a pain and stress reduction strategy. The desired re-
sult is for the baby to have more restful sleep, stable physiologic 
functioning, and a calm state that promotes healing, growth, and 
development. Competency 2.8 states that nonpharmacologic 
measures should be used in conjunction whenever medication is 
used to treat pain. In some ways, the term “nonpharmacologic” 
interventions is a misnomer here as it implies that these strategies 
are used primarily as a substitute for medication rather than on an 
ongoing basis to promote the infant’s regulation. 

http://www.NeonatologyToday.net


“...medication therapy (including sucrose 
and nonopioid therapeutics) should be 
used only for episodic painful procedures. 
Opioids, when used, should be used 
cautiously, given the possible adverse 
effects on the infant’s outcomes associated 
with long-term use (22).”
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The time to address pain management is not just when a pro-
cedure is scheduled. Since there is evidence to suggest that a 
stressed baby may have a more intense reaction to pain, and be-
cause chronic stress harms development, the caregiver should 
continuously observe the baby’s behavior for signs of discomfort 
and dysregulation. It is then possible to modify the environment 
and care to reduce stressful components to prevent long-term is-
sues and help the infant better manage the next painful procedure. 

There are data to show that an infant who is already stressed 
when a painful procedure occurs may have a heightened brain 
reaction compared to infants who are not stressed (21). Of note, 
the difference in brain activity may not be reflected in the infant’s 
behavior. It may be that a stressed infant experiences a painful 
procedure more intensely than a calmer baby. This suggests that 
the caregiver should assess the baby’s stress level before a pro-
cedure and, if necessary, take the time to calm the baby.   

Competency 2.7 states that medication therapy (including su-
crose and nonopioid therapeutics) should be used only for epi-
sodic painful procedures. Opioids, when used, should be used 
cautiously, given the possible adverse effects on the infant’s 
outcomes associated with long-term use (22). Competency 2.11 
recommends that professionals with input from families develop 
evidence-based protocols. These can be implemented to provide 
consistency in approach and thus improve the infant’s experience 
of pain and stress (23).

Conclusion: 

Frequent pain events and chronic stress are often part of an in-
fant’s intensive care experience and may have deleterious effects 
on the infant’s development. These experiences are associated 
with adverse effects on brain structure, function, pain perception, 
as well as future behavioral and mental health issues. It is of the 
utmost importance that the intensive care team and the infant’s 
family work together to reduce the pain and stress experienced. 
The Standards, Competencies, and Best Practices for Infant and 
Family Developmental Care in the Intensive Care Unit has set 
two standards to guide care: One focuses on the wellbeing of 
family members while the other focuses on the wellbeing of the 
infant. Together, these standards acknowledge that the wellbe-
ing and ultimate development of the infant primarily depend on 
the wellbeing of the family; an overly stressed parent may not be 
emotionally available or attuned to their infant to provide adequate 
comfort. It is important to remember how these standards relate 
to the IFCDC conceptual model, including the non-separation of 
baby and parent. The parent provides the most consistent and ef-
fective opportunity to keep the baby regulated continuously, and 

their presence and support are essential.

The competencies in the model for “Managing Pain and Stress: 
Infant” address  1) the knowledge needed by intensive care pro-
fessionals and family members to understand the significance of 
pain exposure, how to assess for pain and stress in the infant ap-
propriately, and know effective strategies to manage infant pain; 
2) the role of family members in providing comfort, nonpharma-
cologic pain relief, and supporting the overall regulation of their 
baby; and 3) choosing the appropriate pain relief strategies based 
on understanding the baby’s behavioral communication, using 
guidelines to promote consistency of intervention as well as moni-
toring the infant’s responses to interventions. 

Finally, the IFCDC Standards are an evidence-based resource 
that intensive care professionals can utilize and be assured of 
their value in enhancing practice. While a unit may wish to fo-
cus on one or two of the domains of interest, it is important to 
understand the conceptual model from which they are generated 
and ensure that the competencies are implemented considering 
the key principles. In the context of this standard, Infant Mental 
Health focuses on building attuned relationships and encouraging 
parents to support their baby through stressful times and routine 
care. Environmental Protection refers to modifying the aspects 
of the environment in response to the infant’s tolerances; in this 
instance, facilitating the baby to be calm, especially before a pro-
cedure. Individualized Care focuses on understanding what the 
baby communicates about their tolerances and modifying the 
care in timing and intensity to respect that. Neuroprotection of the 
Developing Brain is a critical principle here, as the evidence of 
the long-term negative sequelae of chronic exposure to pain and 
stress is strong. When integrated into practice, these principles 
can create circumstances where the baby and family undergo 
their intensive care journey in a calmer, regulated manner, which 
will optimize their outcomes. 
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Respiratory Viruses:
Protecting your baby and family from 

You can limit the spread of viruses by wearing a mask, 
washing your hands with soap & water, using an 
alcohol-based hand sanitizer, and getting vaccinated. 

What parents need to know this RSV and flu season

www.nationalperinatal.org/rsv

Like COVID-19, RSV (Respiratory Syncytial Virus) and flu 
affect the lungs and can cause serious breathing problems 
for children and babies. Talk to your family about the risks.

Certain diagnoses can make children and babies more vulnerable
for serious complications from respiratory viruses 
- including prematurity, chronic lung disease, and heart conditions.

Immunizations save lives. Stay up-to-date with your family's 
flu vaccinations and COVID-19 boosters. This helps our
community stay safe by stopping the spread of deadly viruses. 

Babies older than 6 months can get a flu shot and COVID-19
vaccinations. There is no vaccine for RSV, but monthly 
antibody shots during RSV season can help protect them.

The fewer germs your baby is exposed to, the less likely they
are to get sick. Let people know you need their help to stay well. 
Limit visitors. Avoid crowds. Stay away from sick people.

WE CAN HELP PROTECT EACH OTHER.

http://www.nationalperinatal.org/rsv
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Your Voice for Babies, 
Families, Staff and Beyond

Attend Live, In Person  
Or Virtual

Wednesday - Saturday
March 6-9, 2024
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Clearwater Beach, FL 33767

37th Annual Gravens 
Conference On The 
Environment Of Care For 
High Risk Newborns: 

Location

Sheraton Sand Key Resort
1160 Gulf Boulevard
Clearwater Beach, FL 33767
Hotel Phone: (727) 595-1611
www.sheratonsandkey.com

Conference Registration

We suggest you register early.

Conference Agenda

Submit an abstract at:

•  Get updated on the most recent evidence for your work in supporting babies and families in intensive care.

•  Have conversations with leaders in the field of developmentally supportive, family centered care and NICU design.

• Share your passion for optimizing the environment of care for babies, families and staff.

•  Network with colleagues, family members and experts in the field who share similar ideas about supporting babies and families 
in intensive care.

•  Take back ideas for change to your NICU policies and care practices.

In the event in-person attendance is canceled or capacity 
limits modified per CDC or public health guidelines, the 
conference will be modified accordingly or presented 
entirely as a live virtual activity.

Refund Policy

Refund & Cancellation Policy: Cancellations must be requested in 
writing via email to gpakhanyan@paclac.org , and received 
by February 06, 2024 in order to receive a refund. A $100 
cancellation fee will be assessed to cover administrative costs. 
There are no refunds for no-shows or for cancellations received 
after Feb. 06, 2024; however, substitutions are welcome without 
penalty. Eventbrite’s fee is nonrefundable.

To register online, please go to:

Or scan QR code

Conference Registration, please register:  
https://www.eventbrite.com/e/the-37th-annual-gravens-
conference-tickets-668446410207?aff=oddtdtcreator

https://paclac.org/wp-content/uploads/2023/08/
Gravens-Agenda-2024-1.pdf

https://event.fourwaves.com/
gravensconference2024/pages

GENERAL INFORMATION

WHY YOU SHOULD ATTEND



Sheraton Sand Key Resort

A limited number of rooms have been reserved for this meeting at a special rate of $224 (plus tax). For reservations, call the hotel directly* at 
(727) 595-1611 (not the national sales office) and identify yourself as a participant of the Gravens Conference to receive the special group rate.

*If no one picks up at the local number, the call is automatically transferred to the national reservation line. The phone reps at the national 
reservations line will not know of the group and special rate. Continue to call the local number.

If you prefer to make online reservations, 

Book your group rate for Annual Gravens Conference (This will avoid the problems with reaching the national reservations line.)

The deadline to receive the group rate is February 4, 2024. This assumes the block has not sold out. If so, you will be quoted the standard 
rate, which is considerably higher than the group rate. The hotel sells out every year. Do not wait until the last minute. (The status of the 
pandemic will impact how quickly the room inventory sells out. Still, better to reserve the room in advance. You can always cancel, so long as 
it is within the allowable window.)

The hotel sells out every year.

Dress is casual throughout the conference. Please bring a jacket to the meeting rooms, as they are often cold. Physical distancing will be 
observed. Masks are optional.

The hotel has complimentary parking.

SHERATON SAND KEY RESORT

Accommodations

LOCATION: Sheraton Sand Key Resort
1160 Gulf Boulevard
Clearwater Beach, FL 33767
Hotel Phone: (727) 595-1611
www.sheratonsandkey.com

It is strongly advised that you make room 
reservations early.

Airport & Ground Transportation

The two airports nearest the hotel are Tampa International Airport (TPA) and St. Petersburg/Clearwater airport (PIE). Both airports offer  
car rental.

Taxi fare from Tampa airport can exceed $60. Uber and Lyft average around $35 ish, before tips.

For more information on Tampa airport, visit https://www.tampaairport.com/guest-services and the St. Petersburg/Clearwater airport,  
visit http://www.fly2pie.com/

Diversity Scholarship Infomation 

The Gravens Diversity, Equity, Inclusion, and Justice (DEIJ) Committee will provide travel awards to individuals from historically 
underrepresented groups (i.e., people from racially and ethnically diverse backgrounds, members of the LGBTQ+ population, individuals 
with cognitive disabilities, individuals with physical disabilities). Please contact Kelly McGlothen-Bell (mcglothen@uthscsa.edu) or Christie 
Lawrence (Christie_Lawrence@rush.edu) for questions regarding an application.

https://www.marriott.com/event-reservations/reservation-link.mi?id=1688650684784&key=GRP&app=resvlink

Online Reservations



For accommodations email info@paclac.org
A minimum of ten (15) working days in advance.

Registration Fees
You will have access to recorded presentations after the conference is over.

Early Bird Full Conference In-Person Registration $725.00
Early Bird Ends 1/22/2024

Remote, in real time    $725.00

Full Time Students/Trainee Registration In-Person $300.00

Group In-person Registration 3 and more  $650.00

Nurses/Allied Health Professionals In-person  $595.00

Nurses/Allied Health Professionals Remote in Time $525.00

Single Day In-person Registration   $250.00

NICU Parent Registration In-person   $300.00

NICU Parent Registration Remote in Time  $300.00

Full Conference In-person 3/6-3/9   $800.00

Institutional Group Zoom Registration (10 Attendees) $2,500.00

Institutional Group Zoom Registration (50 Attendees) $10,000.00

International Low Income Country Zoom Registration $85.00

International Zoom Registration   $250.00

Diversity Scholarship Participants    $300.00 

Donation

Continuing Education

PAC/LAC is accredited by CMA to provide continuing medical
education for physicians.  

PAC/LAC is an approved provider by the California Board of 
Registered Nursing, Provider number CEP 5862.

Pending accreditation approval (application in process) 
• Occupational Therapy
•  Respiratory Care Therapist  

Documentation will be provided for self-reporting:
• Physical Therapy
• Architect
•  Speech/Language and Audiology Therapists

Certificate Policy:

After completion of the course evaluation, you will be provided with a 
continuing education certificate. Make sure to save your certificate.  
 
PAC/LAC will assist you with finding your certificate for up 
to 1 year from the event without cost. For assistance with any 
certificates older than 1 year from the time of the event, PAC/LAC 
charges $20 for the first certificate, and $15 for each additional 
certificate requested each calendar year. A $10 processing fee will 
be added to requests needing fulfillment within 24 hours.

Course Objectives

• At the conclusion of the program, participants should be able to:
•  Relate rationale for implementing optimal family centered, 

developmentally supportive care  standards and environmental 
design approaches in newborn intensive care units.

•  Describe rationale and evidence to keep parents and babies 
consistently together from delivery to discharge

•  Identify current environmental design for newborn intensive care 
units that benefit babies, families and staff.

•  Compare and contrast evidence based developmental and family 
centered care programs.

•  Implement evidence based infant and family centered 
developmental care changes in your unit.

Equal Opportunity & Accommodations for 
Disabilities: 

PAC/LAC is an Equal Opportunity /Affirmative Action / Equal 
Access Institution.

For disability accommodations contact PAC/LAC at 818-708-2850, 
or email Gayane Pakhanyan at gpakhanyan@paclac.org a minimum  
of fifteen (15) working days in advance of the event

37TH ANNUAL GRAVENS CONFERENCE ON THE 
ENVIRONMENT OF CARE FOR HIGH RISK NEWBORNS

Conference Background

In a perfect world, there would be no need for a NICU. Yet our 
reality is that babies continue to be born too sick, too soon, and 
with medical conditions requiring hospitalization. Activities in 
the NICU have a profound impact on the babies, their families 
and the staff. What you do matters. Your work has the potential 
to impact a neonate’s health outcome, as well as that of the 
family and staff in the NICU.

Since the 1980s, neonatal care providers have worked to 
mitigate the stress experienced by babies, parents and 
providers. Doing so has involved change and its inherent 
struggles, but eventually we have adapted our NICU culture, 
policies and approach. We strive to nurture the developmental 
needs of babies and the emotional and informational needs 
of their parents through evidence-based knowledge in 
neurodevelopmental science, developmental care, healthcare 
design, and family support. This work continues at The 37th 
Annual Gravens Conference.

Target Audience

This program has been developed to meet the educational needs
of healthcare practitioners such as Neonatal Nurses (RNs, NNPs,
ARNPs), NICU Therapists, Neonatologists, Pediatricians,
Psychologists, Occupational Therapists, Physical Therapist,
Speech-Language Pathologist, Family Support Staff, Architects,
Hospital Administration, Infant & Child Development Specialists,
Social Workers & Counselors, Parents and Family members and
other professionals working with high-risk infants, their families or
their physical environment.

Competencies to be addressed

PATIENT CARE AND PROCEDURAL SKILLS;  
Medical knowledge; Systems-based practice; Professionalism; 
Interpersonal and communication skills.

DISCLAIMERS:
Final number of continuing education credits maybe changed 
based on speakers objectives. PAC/LAC reserves the right to 
amend speakers, topics and scheduling at any time.

GRIEVANCES:
Any grievances may be made to info@paclac.org
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Loma Linda Publishing Company  Phone: +1 (302) 313-9984  
c/o Mitchell Goldstein, MD, MBA Fax: +1 (888) 305-1431 
Division of Neonatology 
11175 Campus Street, Suite 11121 Website: NeonatologyToday.org 
Loma Linda, CA 92350  Email: lomalindapublishingcompany@gmail.com 

December 20, 2021 

Dear Dr. Sappenfield, 

As you know, the Fragile Infant Feeding Institute (FIFI) is now working 
closely with Loma Linda Publishing Company (LLPC) to continue 
ownership of FIFI Conference now in its 18th year.  USF Health has 
always supported FIFI and we will continue to refer to the expanded 
educational conference as the Fragile Infant Forums and 
Implementation of Standards (FIFI-S).  Dr. Joy Browne, Dr. Mitchell 
Goldstein, Dr. Erin Ross, Dr. Carol Jaeger, and Dr. Elba Fayard will co-
chair the conference.  

Dr. Goldstein is the CEO of Loma Linda Publishing Company (a not-for-
profit Delaware 501 (C) (3) corporation) and the Editor in Chief of 
Neonatology Today (a wholly-owned subsidiary of LLPC). Neonatology 
Today has featured the conference, provided coverage of the 
proceedings, and published conference abstracts for the past several 
years. 

We are delighted to continue the mission of educating clinicians on the 
most recent, evidence-based newborn care and practice in feeding 



The Gap Baby: 
An RSV Story
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RSV:

Infants under age 1

Kids under age 5 
experience

LEARN MORE

RSV is the 
leading cause of 
hospitalization 

16x more likely 
to get RSV than 
the flu

500,000 emergency 
room visits for RSV 
each year

57,000 
hospitalizations 
for RSV each year

a highly contagious seasonal virus 
that causes respiratory infections 

such as pneumonia and bronchiolitis

DID YOU KNOW?

Respiratory Syncytial Virus
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among VLBW decreased from 16.7% in 
pre-EHR era to 14% in post-EHR era. 
Among babies born less than 1,500 grams, 
rates of  necrotizing enterocolitis and cystic 
periventricular leukomalacia, were not 
significantly  affected (Table 2).  Retinopathy 
of  Prematurity  rate was significantly 
reduced from 28% to 26%, with a P-value 
of  0.0045. In the Extreme Low Birth Weight 
group, there was a decrease in mortality 
rate from 23% to 18.6% with a P-value of 
0.0268, and an increase in CLD rate (Table 
3). However,  infection control data showed 
improvement where CLABSI was 3.8% vs 
3%, with a P-value of  0.7, VAP 2.1% vs 
1.6%, with a P-value of  0.08, and CONs 
infection 2.1 vs 0.93%, with a P-value of 
0.03 (Table 4).

Discussion

Several studies have been conducted in 
ambulatory  services and less intensive 
areas, assessing the information flow and 
logistics of  electronic health care records on 
the quality  of  work performance.12,13 These 
studies claimed that the patient-related 
outcomes were better in adult patients, with 
enhanced overall patient care, less ordered 
medications and lab requests. Cordero et al 
demonstrated the advantage of  remote 
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2013-2014
(342)

2015-2016
(433)

P-Value

%%

P-Value

Mortality 23 18.6 0.0268

CLD 11.8 20.25 0.0130

Pneumothorax 5.1 5.85 0.2806

Late Onset Bacterial Sepsis 20.1 20.4 0.6420

CONS 8.2 10.4 0.3221

IVH 19.2 22.2 0.4930

ROP 35.6 33 0.0045

Cystic PVL 3.2 4.5 0.0705

NEC 8.4 8.4 0.2015

Average Length of Stay in NICU 58±63 52.5±40 0.139

Table 4.  Infection RateTable 4.  Infection RateTable 4.  Infection RateTable 4.  Infection Rate

Rate*Rate* P-Value

2013-2014 2015-2016

P-Value

CLABSI 3.8 3 0.7

VAP 2.1 1.6 0.08

LOS 3.7 2.2 0.04

CONS 2.1 0.93 0.03

* Rate = Number of cases / Number of patient days X 1000* Rate = Number of cases / Number of patient days X 1000* Rate = Number of cases / Number of patient days X 1000* Rate = Number of cases / Number of patient days X 1000

Figure 1. Overall Clinical Outcome Before and After EHS.

1.25

www.nucdf.org |  Phone:  (626)  578-0833

The National Urea Cycle Disorders Foundation The NUCDF is a non-profit organization 
dedicated to the identification, treatment 
and cure of urea cycle disorders. NUCDF 
is a nationally-recognized resource of 
information and education for families 
and healthcare professionals.

“Based on the available 
literature,12,13 longer 
duration assessment is not 
an impact factor. In a 
cross-sectional study, Li 
Zhou et al, found no 
association between 
duration of using an EHR 
and improved performance 
with respect to quality of 
care. Intensifying the use 
of key EHR features, such 
as clinical decision 
support, may be needed to 
realize quality 
improvement from EHRs”

http://www.NeonatologyToday.net
http://www.nucdf.org
http://mynicunetwork.org
http://neonatologytoday.net


Readers can also follow

NEONATOLOGY TODAY
via our Twitter Feed

@NEOTODAY

120NEONATOLOGY TODAYtwww.NeonatologyToday.nettJanuary 2024

Neonatology Today's Digital Presence

Neonatology Today's now has a digital presence. The site 
is operational now and defines the future look of our digi-
tal web presence. By clicking on this https://www.neona-
tologytoday.org/web/., researchers can download individual 
manuscripts both in digital format and as part of the original 
PDF (print journal). While the PDF version of Neonatology 
Today will continue in its present form, we envision that the 
entire website will be migrated to this format in the next sev-
eral months. We encourage you to take a look, "kick the 
wheels," and let us know where we still need to improve.. 
We are working towards making the website more function-
al for subscribers, reviewers, authors and anyone else. Al-
though we have not yet applied for inclusion in the National 
Library of Medicine Database (Pub-Med), this new format 
meets several of the important metrics for this ultimate goal. 
As of December, 2020, NT has its own account with Cross-
Ref and will assign DOI to all published material.
As we indicated last month, we look forward to a number of 
new features as well. 

1.  An online submission portal: Submitting a manuscript on-
line will be easier than before. Rather than submitting by 
email, we will have a devoted online submission portal that 
will have the ability to handle any size manuscript and any 
number of graphics and other support files. We will have an 
online tracking system that will make it easier to track manu-
scripts in terms of where they are in the review process.

2.  Reviewers will be able to review the manuscript online. This 
portal will shorten the time from receipt of review to getting 
feedback to the submitting authors. 

3.  An archive search will be available for journals older than 
2012.

4.  A new section called news and views will enable the sub-
mission of commentary on publications from other journals 
or news sources. We anticipate that this will be available as 
soon as the site completes the beta phase

5.  Sponsors will be able to sign up directly on the website and 
submit content for both the digital and PDF issues of Neo-
natology Today.

Neonatology Today will continue to promote our Academic 
True Open Model (ATOM), never a charge to publish and 
never a charge to subscribe. 
If there are any questions about the new website, please 
email Dr. Chou directly at:
fu-sheng.chou@neonatologytoday.net

during the COVID-19 pandemic

Keeping         Baby Safe

Wash for

more than

20 seconds.

Use alcohol-

based sanitizers.

Even though there are some things we don't know about COVID-19 yet,

there are many more things that we do know. We know that there are

proven protective measures that we can take to stay healthy.  

How to protect your little one

from germs and viruses

Here's what you can do...

Provide Protective

Immunity

Take Care of

Yourself

Never Put a Mask on Your Baby

We can help protect each other.

www.nat ionalper inatal .org/COVID-19
Learn more

Your

Wash Your Hands Limit Contact

with Others

If you are positive for COVID-19

This is the single, most

important thing you can

do to stop the spread of

viruses.

Stay current with

your family's

immunizations.

Give them your

breast milk.

Change your clothes when

you get home.

Tell others what

you're doing to

stay safe.

Drink more water and

eat healthy foods.

Stay connected with

your family and friends. 

Because babies have smaller airways, a mask

makes it hard for them to breathe.

Wash with soap and water and put on fresh

clothes before holding or feeding your baby.

Wear a mask to help stop the virus from spreading.

Ask for help caring for your baby and yourself while you recover.

Watch out for symptoms like fever, confusion, or trouble breathing.

W
A
R
N
I
N
G

A baby can't remove their mask if they're suffocating.

Masks pose a risk of strangulation and suffocation.

Immunizations

Vaccinations save lives. Protecting your baby from

flu and pertussis lowers their risks for complications from coronavirus. 

Use soap.

Hold baby skin-to-skin.

Stay home when you can.

Stay 6 feet apart when out.

Sleep when you can.

DONATE

Wear a face mask when out.

Seek mental health

support.

http://www.Twitter.com/NeoToday
http://www.NeonatologyToday.net
 https://www.neonatologytoday.org/web/
 https://www.neonatologytoday.org/web/
mailto:fu-sheng.chou%40neonatologytoday.net%20?subject=
http://nationalperinatal.org/COVID-19


Neonatology Today Welcomes Carolyn TenEyck, RN 
as Advocacy Director on its All Volunteer Board

Peer Reviewed

“Carolyn’s innovative approach is evident 
in creating “theVOICESofCOVID.com,” 
an unbranded site providing credible 
information about COVID and peer-to-
peer relatable stories. She also hosted 
Advocacy Advisory boards capturing 
patient perspectives in the US, Europe, 
and the UK.”

“Neonatology Today is thrilled to 
announce the appointment of Carolyn 
TenEyck, RN, as the new Advocacy 
Director on its all volunteer board. 
With an extensive background as a 
Biopharmaceutical Advocacy Executive, 
Carolyn brings a wealth of experience, 
leadership, and a genuine commitment to 
advancing patient access, education, and 
empowerment for specialty biologics and 
therapeutics.”
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Mita Shah, MD

Neonatology Today is thrilled to announce the appointment of 
Carolyn TenEyck, RN, as the new Advocacy Director on its all 
volunteer board. With an extensive background as a Biopharma-
ceutical Advocacy Executive, Carolyn brings a wealth of experi-
ence, leadership, and a genuine commitment to advancing patient 
access, education, and empowerment for specialty biologics and 
therapeutics.

A Proven Advocate and Leader:

Carolyn TenEyck is a seasoned and highly skilled Advocacy lead-
er with a track record of building and leading successful Advocacy 
functions for companies both large and small. Her expertise lies in 
fostering trusted relationships across multiple therapeutic areas, 
creating mutually-aligned partnerships with organizations and 
champions, and driving strategic business results with resilience, 
cross-functional collaboration, and teamwork.

Global Impact at Novavax, Inc:

In her most recent role as Global Vice President, Advocacy at No-
vavax, Inc., Carolyn created the global Advocacy function to ad-
dress the healthcare crisis of COVID-19. She conducted a bench-
mark analysis across continents and strategically aligned with 50 
organizations dedicated to educating and elevating the need for 
ongoing individual and collective immune vigilance. Under her 

leadership, significant support for equitable access was garnered, 
leading to successful authorizations with the FDA and CDC.

Carolyn’s innovative approach is evident in creating “theV-
OICESofCOVID.com,” an unbranded site providing credible infor-
mation about COVID and peer-to-peer relatable stories. She also 
hosted Advocacy Advisory boards capturing patient perspectives 
in the US, Europe, and the UK.

Prolacta Bioscience Achievements:

Prior to her role at Novavax, Carolyn served as Senior Director, 
Advocacy and Government Affairs at Prolacta Bioscience. There, 
she led a cross-functional team, expanding access to human milk 
nutrition in Neonatal Intensive Care Units while actively engaging 
stakeholders at state and federal levels. Carolyn’s efforts extend-
ed internationally, increasing the company’s footprint with Advo-
cacy partners and expanding its therapeutic profile.

During her tenure at Prolacta Bioscience, Carolyn created and 
led the Advocacy function, building tier-one relationships with 
50 patient, professional, policy, and academic organizations. 
Her “surround sound” approach to education, utilizing webinars, 
conferences, facility tours, and more, contributed to the success 
achieved through seamless, cross-functional collaboration across 
the organization.

Recognitions and Awards:

Carolyn TenEyck’s impactful contributions to the field have 
been recognized with prestigious awards, including the Lifetime 
Achievement Award from the National Black Nurses Association 
and the CEO Award as Employee of the Year (2020) from Prolacta 

NEONATOLOGY TODAY is interested in publishing manuscripts from Neonatologists, Fellows, 
NNPs and those involved in caring for neonates on case studies, research results, hospital 

news, meeting announcements, and other pertinent topics. 
Please submit your manuscript to: LomaLindaPublishingCompany@gmail.com

file:///C:/Users/mrgol/OneDrive%20-%20llu.edu/Neonatology%20Today%20Template/January%202024/Carolyn/theVOICESofCOVID.com
http://www.NeonatologyToday.net
file:///C:/Users/mrgol/OneDrive%20-%20llu.edu/Neonatology%20Today%20Template/January%202024/Carolyn/theVOICESofCOVID.com
file:///C:/Users/mrgol/OneDrive%20-%20llu.edu/Neonatology%20Today%20Template/January%202024/Carolyn/theVOICESofCOVID.com
mailto:LomaLindaPublishingCompany%40gmail.com?subject=I%20have%20a%20great%20idea%20for%20a%20manuscript%21


122NEONATOLOGY TODAYtwww.NeonatologyToday.nettJanuary 2024

Bioscience.

A Visionary Leader in Advocacy:
With a Bachelor of Science in Journalism/Public Relations and 
a solid background in nursing, Carolyn TenEyck brings a unique 
blend of skills to her role as Neonatology Today’s Advocacy Di-
rector. Her passion for patient-centered advocacy, along with her 
proven track record, makes her a valuable addition to the Neona-
tology Today team, and we look forward to the positive impact she 
will undoubtedly have on the neonatology community.Disclosures: 

Disclosures: The author has no disclosures

NT

Corresponding Author

-- 
Mita Shah, MD
Assistant Professor
Loma Linda University Childrens Hospital
Loma Linda, CA
Email: mitashah@llu.edu

https://allianceforpatientaccess.org
http://www.NeonatologyToday.net
http://www.infanthealth.org/
http://nationalperinatal.org/COVID-19
mailto:mitashah%40llu.edu?subject=
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Loma Linda Publishing Company  Phone: +1 (302) 313-9984  
c/o Mitchell Goldstein, MD, MBA Fax: +1 (888) 305-1431 
Division of Neonatology 
11175 Campus Street, Suite 11121 Website: NeonatologyToday.org 
Loma Linda, CA 92350  Email: lomalindapublishingcompany@gmail.com 

December 20, 2021 

Dear Dr. Sappenfield, 

As you know, the Fragile Infant Feeding Institute (FIFI) is now working 
closely with Loma Linda Publishing Company (LLPC) to continue 
ownership of FIFI Conference now in its 18th year.  USF Health has 
always supported FIFI and we will continue to refer to the expanded 
educational conference as the Fragile Infant Forums and 
Implementation of Standards (FIFI-S).  Dr. Joy Browne, Dr. Mitchell 
Goldstein, Dr. Erin Ross, Dr. Carol Jaeger, and Dr. Elba Fayard will co-
chair the conference.  

Dr. Goldstein is the CEO of Loma Linda Publishing Company (a not-for-
profit Delaware 501 (C) (3) corporation) and the Editor in Chief of 
Neonatology Today (a wholly-owned subsidiary of LLPC). Neonatology 
Today has featured the conference, provided coverage of the 
proceedings, and published conference abstracts for the past several 
years. 

We are delighted to continue the mission of educating clinicians on the 
most recent, evidence-based newborn care and practice in feeding 

http://www.NeonatologyToday.net
http://NATIONALPERINATAL.org/psychologists


40th Advances in Neonatal and Pediatric Cardiorespiratory Care 
Hilton Los Angeles North/Glendale, Glendale CA 

*Agenda is subject to change without notice. 
 

Time Title Speaker 

7:00am Registration and Refreshments  

Presentations: AM Moderated by Dr. Arun Pramanik 
PM Moderated by Dr.  Donald Null 

8:00am Opening Remarks 
 

Donald Null, MD 
Emeritus Professor of Pediatrics 

University of Utah 
8:10am Special Lecture 

NonInvasive Ventilation: What is New in 2024 
Manoj Biniwale MD 

Associate Professor of Pediatrics 
Division of Neonatal Medicine 

Keck School of Medicine of USC 
Los Angeles General Medical 

Center 
9:05am Special Lecture 

HFJV: Insight into Flow, Frequency, & Time 
Keith Kohutek, BSRC, RRT-NPS 

Senior Clinical Specialist 
Bunnel Incorporated 

09:55am BREAK  

10:15am Special Lecture 
Why HFOV is not Working and How to Fix it 

Donald Null, MD 
Emeritus Professor of Pediatrics 

University of Utah 
11:05am Special Lecture 

Management Strategies for Neonatal NAVA: what are the 
nuances?  

Kimberly S. Firestone, MSc, RRT 
Akron Children’s Hospital 

Director, Respiratory Care & 
Clinical Outreach Service 

11:50am ABSTRACT 
Resistance is Defined by Impedance in Tube Dynamics: The 

Effect of Tube Size and Oxygen Content 
 

Mitchell Goldstein, MD, MBA, 
CML 

Professor of Pediatrics, Loma 
Linda University School of 

Medicine 
1:00pm Special Lecture 

Quantum Mechanics and High Frequency Ventilation 
Mitchell Goldstein, MD, MBA, 

CML 
Professor of Pediatrics, Loma 

Linda University School of 
Medicine 

1:50pm Special Lecture 
Hypotension in Preterm infants: Diagnosis and 

Management  

Shahab Noori, MD, MS CBTI, RDCS 
Professor of Pediatrics 

Keck School of Medicine, USC 
 

Wednesday, January 31, 2024 



40th Advances in Neonatal and Pediatric Cardiorespiratory Care 
Hilton Los Angeles North/Glendale, Glendale CA 

*Agenda is subject to change without notice. 
 

  

2:45pm Special Lecture 
Technology Competencies for Pediatric Trainees 

Colleen A. Kraft, MD, MBA, FAAP 
Professor of Pediatrics 

Keck School of Medicine at the 
University of Southern California 

Division of General Pediatrics 
Children's Hospital Los Angeles 

2018 President, American 
Academy of Pediatrics 

3:30pm-
3:45pm 

BREAK 
 

 

3:45pm Abstract 
Factors Predictive of serial abnormal neurological 

examinations in the first 36 months of life in very low birth 
weight infants 

Harini Thirumalai  
Research Assistant, Neonatology 
Keck School of Medicine at USC 

4:00pm Special Lecture 
Neonatal Neuromonitoring in the Critically III Infant 

Valerie Chock, M.D., M.S. Epi 
Arline and Pete Harman Endowed 

Faculty Scholar, 
Stanford Maternal & Child Health 

Research Institute 
Associate Professor of 

Neonatology 
Stanford University School of 

Medicine 
 

4:55pm Closing Remarks  Dr. Donald Null 

Treatment as individual 
as your patients

Getinge and NAVA are trademarks or registered trademarks of Getinge AB, its subsidiaries, or 
affiliates in the United States or other countries. • Copyright 2023 Getinge AB or its subsid-
iaries or affiliates. • All rights reserved. • CAUTION: Federal (US) law restricts this device to 
sale by or on the order of a physician. Refer to Instructions for Use for current indications, warnings, 
contraindications, and precautions. • MCV00094828 REVB 

Learn more at getinge.com

With the Servo-n ventilator, you now have 
the tools and information you need to 
provide personalized, protective treatment 
for both neonates and pediatrics. Servo-n’s 
unique technology includes:

• NAVA® technology with Edi monitoring

•  Servo Compass software 

• High-Flow Therapy

Servo-n puts personalized 
and protective ventilation 
in your hands
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Time Title Speaker 

7:00am Registration and Refreshments  

Presentations: AM Moderated by Dr. Mitchell Goldstein 
PM Moderated by Dr. Arun Pramanik 

8:00am Special Lecture 
Update on PDA Occlusions in very low birth weight infants 

Frank Ing, MD 
Chief, Co-Director, Division of 
Pediatric Cardiology Pediatric 

Heart Center 
UC Davis Health Center 

8:55am Special Lecture 
Update on Neonatal Seizures 

Arthur Partikian, MD 
Clinical Associate Professor of 

Pediatrics & Neurology 
Keck School of Medicine of USC 

Director, Division of Child 
Neurology at LAC+USC Medical 

Center 
9:50am ABSTRACT 

Predictors for abnormal neurodevelopmental pattern 
detection in very low birth weight infants using Bayley 

Scales of Infant and Toddler Development - III scores in the 
first 3 years of life 

Harini Thirumalai  
Research Assistant, Neonatology 
Keck School of Medicine at USC 

10:05am BREAK  

10:30am ABSTRACT 
Novel technique for managing mucous plugging in the 

extremely low birth weight neonate using flexible fiberoptic 
bronchoscopy 

Tiffany Campbell, MD 
Pediatric Resident, PGY2  

Joe DiMaggio Children's Hospital  
Memorial Healthcare System 

10:45am Special Lecture 
Neonatal PICC Lines are not Benign 

Frank Ing, MD 
Chief, Co-Director, Division of 
Pediatric Cardiology Pediatric 

Heart Center 
UC Davis Health Center 

11:40am ABSTRACT 
Advances in Neonate and Pediatric Cardiopulmonary System 

Georgette A. Adeyiga, MBBS of 
Medicine  

12:00pm LUNCH  

1:00pm 
2:20pm 
3:40pm 

Recurring Workshops 
A.  Functional Echocardiography  

 
B. Lung US 

C. aEEG /NIRS Workshop 

A.  Dr. Yogen Singh, Dr. Shahab 
Noori, Dr. Rangasamy 
Ramanathan, Dr. Mahmood 
Ebrahimi  
 

Thursday, February 1, 2024 
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D. Noninvasive Ventilation 
 

B.  Dr. Amy Yeh & Dr. Jennifer 
Shepherd 
 
C.   Dr. Valerie Chock & Kathi S. 
Randall, MSN, NNP-BC  
 
D.  Dr. Manoj Biniwale 
 

 



40th Advances in Neonatal and Pediatric Cardiorespiratory Care 
Hilton Los Angeles North/Glendale, Glendale CA 

*Agenda is subject to change without notice. 
 

Time Title Speaker 

7:00am Registration and Refreshments  

Presentations: AM Moderated by Dr. Donald Null 
PM Moderated by Dr. Mitchell Goldstein 

8:00am ABSTRACT 
Revolutionizing Growth: Unleashing the Power of 

Targeted Total Parenteral Nutrition Strategies 

Mitchell Goldstein, MD, MBA, 
CML 

Professor of Pediatrics, Loma 
Linda University School of 

Medicine 
8:15am Special Lecture 

Nutritional approach for neonates with congenital heart 
disease 

 
 
 

Cynthia L Blanco, MD 
Professor, Department of 

Pediatrics 
Chief, Division of Neonatology 
Director, Neonatal Nutrition 

and Bone Institute, University 
Health System 

Greehey Family 
Foundation Chair in 

Neonatology Research 
The University of Texas Health 

Science Center San Antonio 
9:00am Robert A deLemos Memorial Lecture 

Is there a Role of Inhaled Nitric Oxide in Premature 
Infants-Revisited? 

 

Arun Pramanik, MD, DCH, 
FAAP, FIAP 

Professor of Pediatrics 
LSU Health, Shreveport, LA 

9:50am BREAK  

10:15am Special Lecture 
Nutritional Management of the NANO Preterm Infant 

Cynthia L Blanco, MD 
Professor, Department of 

Pediatrics 
Chief, Division of Neonatology 
Director, Neonatal Nutrition 

and Bone Institute, University 
Health System 

11:05am Special Lecture 
Fetoscopy and stem cells in fetal surgery 

Shinjiro Hirose, MD 
Vice Chair Dept of Surgery 

Chief Div. of Pediatric Surgery 
UC Davis Medical Center 

12:00pm LUNCH  

Friday, February 2, 2024 
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1:00pm Special Lecture 
RSV New Therapies 

Mitchell Goldstein, MD, MBA, 
CML 

Professor of Pediatrics, Loma 
Linda University School of 

Medicine 
2:00pm Special Lecture 

Physiology Based Management of Septic Shock and 
Cardiocentric Management 

Yogen Singh, MBBS, MD 
Professor, Pediatrics, 

Neonatology Division, Loma 
Linda University School of 

Medicine 
2:50pm ABSTRACT 

AVR-48 treatment appears to improve respiratory system 
mechanics in former preterm lambs 

 

Andrew Rebentisch 
University of Utah-Department 

of Pediatrics  

3:05pm-
3:20pm 

BREAK  

3:20pm ABSTRACT 
Mode of respiratory management of preterm lambs 
affects long-term outcomes of neurobehavior and 

insulin-like growth factor-1 expression and epigenetic 
profile in the hippocampus 

 

Andrew Rebentisch 
University of Utah-Department 

of Pediatrics 

3:35pm Antibiotic Stewardship: The Good the Bad and the Ugly Donald Null, MD 

4:20pm ABSTRACT  

4:30pm Closing Remarks 
Door Prize  

Donald Null, MD 



Attend in person
This conference is unique because 
it focuses on physiology based 
patient care

• Frank Ing

• Donald Null

• Colleen Kraft

• Shahab Noori

• Amy B. Hair

• Rangasamy Ram

• Mitch Goldstein

• Kevin Kohutek

Confirmed Guest Speakers

40th Advances in
Neonatal and Pediatric
Cardiorespiratory Care

Jan 31 - Feb 2, 2024

Location:
Hilton Los Angeles 
North/Glendale
Glendale, CA

Hands-on Practice Sessions for FECHO/LUS/aEEG

• Valarie Y-L Chock

• Cynthia L. Blanco

• Shinjiro Hirose

• Arthur Partikian

• Kimberly Firestone

• Arun Pramanik

• Yogen Singh



WHY YOU SHOULD ATTEND?

Location

Hilton Los Angeles North/Glendale 
100 W.  Glenoaks Blvd.  
Glendale, CA 91202

Registration

We suggest you register early.

In the event in-person attendance is canceled or capacity
limits modified per CDC or public health guidelines, the 
conference will be modified accordingly or presented 
entirely as a live virtual activity.

•           Hands on experience with the latest ultrasound techniques for cardiopulmonary hemodynamic assessment using state of the art 
simulation equipment.

•  Hands on experience with the use of various ventilators including the use of nasal high frequency ventilation.

•  Learn how technology can help address health disparities in children. 

•  Trauma and Critical Care in an austere or out of hospital environment. 

•   Management of Post Discharge Bronchopulmonary Dysplasia associated Pulmonary Hypertension and pediatric patients  
with pulmonary hypertension.

Conference Parking

Self Parking: $10.00

Valet Parking: $29.00

Transportation

Metro: 400 W. Cerritos Ave., Glendale, CA. 91204

UBER/LYFT: Estimate $10-$12.00

The nearest airports are:

Hollywood Burbank Airport (BUR) - 12.8km/8mi

Los Angeles International (LAX) - 43.5km/27mi

Ontario International Airport (ONT) - 72.42km/45mi

Long Beach Airport (LGB) - 56.32km/35mi

Online – To register online, please go to:

Agenda

Agenda 2024
https://paclac.org/wp-content/uploads/2023/08/
Agenda-2024-2.pdf

GENERAL INFORMATION

Refunds

Cancellations must be received in writing by January 2, 2024
and will be subject to a $75 processing fee. No refunds will
be given after that date.

https://www.eventbrite.com/e/40th-advances-in-
neonatal-and-pediatric-cardiorespiratory-care-
tickets-653266115537?aff=oddtdtcreator



Hilton Los Angeles North/Glendale

With a stay at Hilton Los Angeles North/Glendale in Glendale (Downtown Glendale), 
you’ll be within a 15-minute drive of Universal Studios, Hollywood and Crypto.com Arena. 
This hotel is 11. 9 mi (19. 1 km) from University of Southern California and 8. 4 mi (13. 5 
km) from Universal CityWalk.

Popular sites/entertainment in the Glendale and Southern CA locations:

• Disneyland
• Beaches
• Americana at Brand
• Gene Autry Museum
• Los Angeles Zoo
• Magic Castle
• Descanso Gardens

Accommodations

We have a room block reserved at the Hilton Los Angeles North/Glendale in Glendale for January 31 2024 through February 2, 2024. Booking 
your room is simple, just select “Book a Room” to receive your group’s preferred rate. Use link to book your room: Booking Link: https://www.
hilton.com/en/book/reservation/deeplink/? ctyhocn=BURHGHF&groupCode=PAC&arrivaldate=2024-01-30&departuredate=2024-01-31&flexi
bleDates=true&cid=OM,WW,HILTONLINK,EN,DirectLink&fromId=HILTONLINKDIRECT

Rate: $189 +Tax
Group Code: PAC
Arrival Date: January 30, 2024
Departure Date: February 2, 2024
There is a 72hr cancellation policy for reservations.  

It is strongly advised that you make room 
reservations early.



Faculty

COURSE DIRECTOR

Donald M. Null, Jr. MD  
Emeritus Professor of Pediatrics, 
University of Utah

FACULTY

Arun Pramanik, MD, DCH, FAAP, FIAP
Professor of Pediatrics,
LSU Health, Shreveport, LA

Mitchell Goldstein, MD, MBA, CML
Professor of Pediatrics, 
Loma Linda University School of Medicine Director, 
Neonatal ECMO Program Division of Neonatology, 
Department of Pediatrics Loma Linda University Children’s 
Hospital
Loma Linda, California

Rangasamy Ramanathan, MD
Professor of Pediatrics Division Chief, Neonatal Medicine,
LAC+USC Medical Center Director, NPM Fellowship,
Program and NICU Keck School of Medicine of University 
of Southern California Los Angeles, California

Colleen A. Kraft, MD, MBA, FAAP 
Professor of Pediatrics Keck School of Medicine at the 
University of Southern California Division of General 
Pediatrics Children’s Hospital Los Angeles,  
2018 President, American Academy of Pediatrics 

Amy B. Hair, MD
Associate Professor
Program Director of Neonatal Nutrition,
Co-Director of NICU Intestinal Rehab Team, Director of
MCH Neonatal Nutrition Training Program Division of
Neonatology Department of Pediatrics Baylor College of
Medicine Texas Children’s Hospital

Keith Kohutek, BSRC, RRT-NPS
Bunnell
Senior Clinical Specialist
Pacific Region

Valerie Chock, M.D., M.S. Epi
Arline and Pete Harman Endowed Faculty Scholar,
Stanford Maternal & Child Health Research Institute
Associate Professor of Neonatology
Stanford University School of Medicine

Arthur Partikian, MD
Clinical Associate Professor of Pediatrics & Neurology
Keck School of Medicine of USC
Director, Division of Child Neurology at LAC+USC
Medical Center

Shahab Noori, MD, MS CBTI, RDCS
Professor of Pediatrics
Keck School of Medicine, USC
Administrative Director & Section Head, Clinical Research
Fetal and Neonatal Institute
Division of Neonatology
Children’s Hospital Los Angeles

Cynthia L. Blanco, MD Professor of
Pediatrics Chief, Division of Neonatology
Dept. of Pediatrics UTHealth San Antonio

Shinjiro Hirose, MD, FACS
Surgeon-in-Chief, UC Davis Children’s Hospital
Vice Chair, Department of Surgery,  
UC Davis School of Medicine
Professor and Chief - Division of Pediatric
General, Thoracic, and Fetal Surgery
UC Davis Health, School of Medicine,
Department of Surgery
Director of Pediatric Surgery – Shriners
Hospitals for Children – Northern
California

Kimberly S. Firestone MSc, RRT
Director of Respiratory Care and Clinical
Outreach Services
Akron Children’s Hospital

Yogen Singh, MBBS, MD
Professor, Pediatrics, Neonatology Division, Loma Linda 
University School of Medicine 

Workshops

A. Functional Echocardiography 

B. Lung US

C. aEEG /NIRS 

D. Noninvasive Ventilation

Dr. Yogen Singh, Dr. Shahab Noori, Dr. Rangasamy Ramanathan,  
Dr. Mahmood Ebrahimi, Dr. Manoj Biniwale, Dr. Amy Yeh,  
Dr. Jennifer Shepherd, Dr. Valerie Chock, Kathi S. Randall, MSN, 
NNP-BC



DESCRIPTION

40th Advances in Neonatal and
Pediatric Cardiorespiratory Care
Conference (formerly: High-Frequency 
Ventilation of Infants, Children & 
Adults) will present high quality 
education and networking
opportunities to healthcare
professionals who provide care
for critically ill neonatal and pediatric
with a focus on advances in 
therapeutics and technologies. Along 
with featured speakers, the conference 
includes abstract presentations on 
research on advances in these areas.

FEES

MD and PhD Registration $500.00

RN, RT & Residents $300.00

MD & PhD 
Group Rate 4+ Attendees $400.00

RN, RT & Residents 
Group Rate 4+ Attendees $250.00

Students   $100.00

MD & PhD 
1 Day Registration  $200.00

MD & PhD 
2 Days Registration $350.00

RN, RT and Residents 
1 Day Registration  $200.00

RN, RT and Residents 
2 Day Registration  $250.00

CONTINUING EDUCATION

PAC/LAC is accredited by the California 
Medical Association (CMA)  to provide 
continuing medical education for 
physicians.  

The Perinatal Advisory Council-
Leadership, Advocacy and Consultation 
(PAC/LAC) is an approved provider by the 
California Board of Registered Nursing, 
Provider Number CEP-5862  

Application has been made to the 
American Association for Respiratory Care 
(AARC) for continuing education contact 
hours for respiratory therapists.

CERTIFICATE POLICY:

After completion of the course 
evaluation, you will be provided with a 
continuing education certificate. Make 
sure to save your certificate.  
PAC/LAC will assist you with finding 
your certificate for up to 1 year from the 
event without cost. For assistance with 
any certificates older than 1 year from 
the time of the event, PAC/LAC charges 
$20 for the first certificate, and $15 for 
each additional certificate requested 
each calendar year. A $10 processing 
fee will be added to requests needing 
fulfillment within 24 hours.

DISCLAIMERS:

Final number of continuing education 
credits maybe changed based on 
speakers objectives. PAC/LAC reserves 
the right to amend speakers, topics and 
scheduling at any time.

GRIEVANCES:

Any grievances may be made to
info@paclac.org

TARGET AUDIENCE

Geared towards multidisciplinary 
teams of caregivers from neonatal 
units that include: neonatologists, 
pediatricians, neonatal nurse 
practitioners, advanced pediatric 
providers, registered nurses and 
respiratory care practitioners.

Attendees who choose to attend the
live virtual activities will receive a
virtual meeting link and password to
access the live virtual conference.

All registrants (live or virtual) will be
provided the opportunity to review
recorded sessions up to 3 weeks
following the conference.

Attendees will be awarded CME 
credit commensurate with the extent 
of their participation in the live 
activity (either in-person or virtual). 
The recorded sessions are not 
certified for CME credit.

1)      Discuss new options for RSV prophylaxis, how does everything fit together.
2)   How to improve antibiotic stewardship in the NICU.
3)      Describe new concepts in Nasal Ventilation in newborns, including setup strategies 

and risks.
4)   Understand the latest thinking in Neuro monitoring and Neonatal seizures.
5)   Identify new strategies in the feeding of the “Nano” preemie.
6)    Understand how to use the different ventilator modalities, including Jet, NAVA, 

HFOV, and their indications.
7)    Incorporation of Point of Care Ultrasound in NICU practice.
8)   Describe the new technology competencies for pediatric Trainees.
9)   Understand new advances in fetal surgery.
10)  Understand the benefits of a breastmilk in the management of infants with complex 

congenital heart disease.
11)     Hypoxemic Respiratory Failure in very Preterm, Late Preterm & Term Newborns: 

Diagnosis and Management Consideration.
12)    Understand Management of Pulmonary Hypertension in the preterm, the role of iNO.
13)  Relate the complications of PICC lines.
14)  Discuss the management of hypotension in the preterm infant.
15)     Describe the latest innovation in PDA occlusion.
16)    Hands-on workshops with the latest equipment in Neonatal, Pediatric, and Adult 

Critical Care Medicine including functional cardiac, lung ultrasound, AEEG, and 
noninvasive ventilation.

COURSE OBJECTIVES

At the conclusion of the program, participants should be able to:

40th Annual Conference, January 31-February 2, 2024

For accommodations email info@paclac.org
A minimum of ten (15) working days in advance.



https://shop.elsevier.com/books/practical-data-analytics-for-innovation-in-medicine/miner/978-0-323-95274-3
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A Multidisciplinary Approach to Perinatal Cardiology 
Volume 1 
Edited by P. Syamasundar Rao and Dharmapuri Vidyasagar 
 

Hardback 
 
ISBN-13:  
978-1-5275-6722-1 
 
ISBN-10:  
1-5275-6722-2 
 
Date of Publication:  
24/04/2021 
 
Pages / Size:  
794 / A5  
 
Price:  
£99.99 

 
 

Book Description 
 
Recent developments in diagnostic and therapeutic aspects of cardiac and neonatal issues have advanced the care of the 
newborn. To achieve excellence in cardiac care, however, close interaction and collaboration of the pediatric cardiologists 
with neonatologists, pediatricians, general/family practitioners (who care for children), anesthesiologists, cardiac surgeons, 
pediatric cardiac intensivists, and other subspecialty pediatricians is mandatory. This book provides the reader with up-to-
date evidence-based information in three major areas of neonatology and prenatal and neonatal cardiology. First, it provides 
an overview of advances in the disciplines of neonatology, prenatal and neonatal cardiology, and neonatal cardiac surgery in 
making early diagnosis and offering treatment options. Secondly, it presents a multidisciplinary approach to managing 
infants with congenital heart defects. Finally, it provides evidence-based therapeutic approaches to successfully treat the 
fetus and the newborn with important neonatal issues and congenital cardiac lesions. This first volume specifically explores 
issues related to perinatal circulation, the fetus, ethics, changes in oxygen saturations at birth, and pulse oximetry screening, 
diagnosis, and management. 
 
 
About the Editors 
 
Dr P. Syamasundar Rao, MD, DCH, FAAP, FACC, FSCAI, is Professor of Pediatrics and Medicine and Emeritus Chief of 
Pediatric Cardiology at the University of Texas-Houston Medical School. He received his medical degree from Andhra 
Medical College, India, and subsequently received post-graduate training both in India and the USA before joining the 
faculty at the Medical College of Georgia, USA, in 1972. He has also served as Chairman of Pediatrics at King Faisal Specialist 
Hospital and Research Center, Saudi Arabia, and Professor and Director of the Division of Pediatric Cardiology at the 
University of Wisconsin and St. Louis University, USA. He has authored 400 papers, 16 books and 150 book chapters, and is 
a recipient of numerous honors and awards. 
 
Dr Dharmapuri Vidyasagar, MD, MSc, FAAP, FCCM, PhD (Hon), is currently Professor Emeritus in Pediatrics at the 
University of Illinois, Chicago, where he served as Professor of Pediatrics for four decades. He is a graduate of Osmania 
Medical College, India. He has published over 250 papers and authored several books with a focus on prematurity, neonatal 
pulmonary diseases and neonatal ventilation. His goal is to reduce neonatal mortality in the USA and around the world, and 
he has received multiple awards and honors including the Ellis Island Award. 
 
 
A Multidisciplinary Approach to Perinatal Cardiology Volume 1 is available now in Hardback from the 
Cambridge Scholars website, where you can also access a free 30-page sample. 
 
 

https://www.cambridgescholars.com/product/978-1-5275-6722-1
https://www.cambridgescholars.com/resources/pdfs/978-1-5275-6722-1-sample.pdf
https://www.cambridgescholars.com/


Caring for Pregnant Patients & Their Families:
Providing Psychosocial Support During 
Pregnancy, Labor and Delivery

Online L&D Staff 
Education Program

www.myperinatalnetwork.org

Continuing education credits provided by



•  WHO SHOULD TAKE THE PROGRAM? This program is designed for both office and hospital staff in all disciplines 
that interact with pregnant patients and their families. A key focus is recognizing risk factors for perinatal 
mood and anxiety disorders, and mitigating their impact through provision of trauma-informed care.

•  WHY TAKE THE PROGRAM?  Families will benefit when staff have improved skills, through enhanced parental 
resilience and better mental health, and improved parent-baby bonding leading to better developmental 
outcomes for babies. Benefits to staff include improved skills in communicating with patients; improved
teamwork, engagement and staff morale; reduced burnout, and reduced staff turnover.   

•  HOW DOES THE PROGRAM ACHIEVE ITS GOALS?  Program content is representative of best practices, engaging 
and story-driven, resource-rich, and developed by a unique interprofessional collaboration of obstetric and 
neonatal professionals and patients. The program presents practical tips and an abundance of clinical 
information that together provide solutions to the emotional needs of expectant and new parents.

•  HOW WAS THE PROGRAM DEVELOPED?  This program was developed through collaboration among three 
organizations: a multidisciplinary group of professionals from the National Perinatal Association and Patient 
+ Family Care, and parents from the NICU Parent Network. The six courses represent the different stages 
of pregnancy (antepartum, intrapartum, postpartum), as well as perinatal mood and anxiety disorders, 
communication techniques, and staff support.

•  Describe principles of trauma-informed care as standards underlying all 
   communication during provision of maternity care in both inpatient and 
   outpatient settings. 

• Identify risk factors, signs, and symptoms of perinatal mood and anxiety disorders; 
  describe treatment options. 

• Define ways to support pregnant patients with high-risk conditions during the 
  antepartum period.

• Describe obstetric violence, including ways that providers may contribute to a patient’s 
  experience of maternity care as being traumatic; equally describe ways providers can 
  mitigate obstetric trauma.

• Describe the importance of providing psychosocial support to women and their 
   families in times of pregnancy loss and fetal and infant death.

• Define the Fourth Trimester, and identify the key areas for providing psychosocial 
  support to women during the postpartum period.

• Identify signs and symptoms of burnout as well as their ill effects, and describe both 
  individual and systemic methods for reducing burnout in maternity care staff.

About the Program

Program Objectives

Continuing education credits will be provided for physicians, clinic and bedside nurses, 
social workers, psychologists, and licensed marriage and family therapists. CEUs will 
be provided by Perinatal Advisory Council: Leadership, Advocacy, and Consultation.



PROGRAM Content
COMMUNICATION SKILLS     CEUs offered: 1

Cost
• RNs: $10/CEU; $60 for the full program
• Physicians, licensed clinical social workers (LCSWs), licensed marriage and family therapists (LMFTs):  
  $35/CEU; $210 for the full program

• Although PACLAC cannot award CEs for certified nurse midwives, they can submit certificates to their own  
  professional organization to request credit. $35/CEU; $210 for the full program

  Contact help@myperinatalnetwork.org to learn more.

Learn principles of trauma-informed care, use of universal precautions, how to support LGBTQ patients, 
obtaining informed consent, engaging in joint decision-making, delivering bad news, dealing with 
challenging patients.

Faculty: Amina White, MD, MA, Clinical Associate Professor, Department of OB/Gyn, University of North Carolina, Chapel Hill, 
NC; Sue Hall, MD, MSW, FAAP, St. John’s Regional Medical Center, Oxnard, CA; Karen Saxer, CNM, MSN, University of North Carolina 
Maternal-Fetal Medicine, UNC Women’s Hospital, Chapel Hill, NC; Tracy Pella, Co-Founder & President, Connected Forever, Tecumseh, NE.

PROVIDING ANTEPARTUM SUPPORT     CEUs offered: 1
Identify psychosocial challenges facing high risk OB patients, and define how to provide support for 
them, whether they are inpatient or outpatient. Recognize when palliative care is a reasonable option 
to present to pregnant patients and their families.

Faculty: Amina White, MD, MA, Clinical Associate Professor, Department of OB/Gyn, University of North Carolina, Chapel Hill, NC;   
Sue Hall, MD, MSW, FAAP, neonatologist at St. John’s Regional Medical Center, Oxnard, CA; Angela Davids, Founder of 
Keep ‘Em Cookin’, Baltimore, MD; Erin Thatcher, BA, Founder and Executive Director of The PPROM Foundation, Denver, CO.

PERINATAL MOOD AND  ANXIETY DISORDERS     CEUs offered: 1
Identify risk factors for and differential diagnosis of PMADs (perinatal mood and anxiety disorders), 
particularly perinatal depression and/or anxiety and posttraumatic stress syndrome. Learn the adverse 
effects of maternal depression on infant and child development, and the importance of screening for 
and treating PMADs. 

Faculty: Linda Baker, PsyD, psychologist at Unstuck Therapy, LLC, Denver, CO; Sue Hall, MD, MSW, FAAP, neonatologist at St. John’s 
Regional Medical Center, Oxnard, CA; Angela Davids, Founder of Keep ‘Em Cookin’, Baltimore, MD; Brittany Boet, Founder of Bryce’s 
NICU Project, San Antonio, TX.

PROVIDING INTRAPARTUM SUPPORT     CEUs offered: 1
Describe how to manage patient expectations for labor and delivery including pain management; 
identify examples of obstetric violence, including identification of provider factors that may increase 
patients’ experience of trauma; learn how to mitigate patients’ trauma, and how to provide support 
during the process of labor and delivery.

Faculty: Sara Detlefs, MD, Fellow in Maternal-Fetal Medicine, Baylor College of Medicine, Houston, TX; Jerry Ballas, MD, MPH, 
Associate Clinical Professor, UCSD Health System, Maternal-Fetal Medicine, Department of Obstetrics, Gynecology and Reproductive 
Sciences, University of California at San Diego, San Diego, CA; MaryLou Martin, MSN, RNC-NIC, CKC, Women’s and Children’s Services 
Nurse Educator, McLeod Regional Medical Center, McLeod, SC; Claire Hartman, RN, IBCLC, Labor & Delivery, University of North 
Carolina Hospital, Chapel Hill, NC; Crystal Duffy, Author of Twin To Twin (from High Risk Pregnancy to Happy Family), and NICU Parent 
Advisor, Houston, TX; Erin Thatcher, Founder and Executive Director of The PPROM Foundation, Denver, CO.

Providing Postpartum Support       CEUs offered: 1
Define the 4th Trimester and the importance of follow-up especially for high risk and minority patients, 
learn to recognize risk factors for traumatic birth experience and how to discuss patients’ experiences 
postpartum; describe the application of trauma-informed care during this period, including support for 
patients who are breastfeeding and those whose babies don’t get to go home with them.

Faculty: Amanda Brown, CNM, University of North Carolina Hospital, Chapel Hill, NC; ; Sue Hall, MD, MSW, FAAP, neonatologist at 
St. John’s Regional Medical Center, Oxnard, CA; Crystal Duffy, Author of Twin To Twin (from High Risk Pregnancy to Happy Family), 
and NICU Parent Advisor, Houston, TX.

Supporting Staff as They Support Families       CEUs offered: 1
Define burnout and compassion fatigue; identify the risks of secondary traumatic stress syndrome to 
obstetric staff; describe adverse impacts of bullying among staff; identify the importance of both work-
life balance and staff support.

Faculty: Cheryl Milford, EdS, Consulting NICU and Developmental Psychologist, Director of Development, National Perinatal 
Association, Huntington Beach, CA; Sue Hall, MD, MSW, FAAP, neonatologist at St. John’s Regional Medical Center, Oxnard, CA; Erin 
Thatcher, BA, Founder and Executive Director, The PPROM Foundation, Denver, CO

mailto:help%40myperinatalnetwork.org?subject=


Faculty
Linda Baker, PsyD
Psychologist at Unstuck Therapy, LLC, Denver, CO.

Claire Hartman, RN, IBCLC
Labor & Delivery, University of North Carolina Hospital, 
Chapel Hill, NC.

Cheryl Milford, EdS. 
Former NICU and Developmental psychologist, in memoriam.

Sue L. Hall, MD, MSW, FAAP
Neonatologist, Ventura, CA.

Jerasimos (Jerry) Ballas, MD, MPH
Associate Clinical Professor, UCSD Health System, Maternal-
Fetal Medicine, Department of Obstetrics, Gynecology 
and Reproductive Sciences, University of California at San 
Diego, San Diego, CA.

Amanda Brown, CNM, MSN, MPH
University of North Carolina-Chapel Hill Hospitals, Chapel 
Hill, NC.

Karen Saxer, CNM, MSN
University of North Carolina Maternal-Fetal Medicine, UNC 
Women’s Hospital, Chapel Hill, NC.

Cancellations and Refunds
• For Individual Subscribers: 
        • If you elect to take only one course, there will be no cancellations or refunds after you have started the course.

        • If you elect to take more than one course and pay in advance, there will be no cancellations or refunds after 
          payment has been made unless a written request is sent to help@myperinatalnetwork.com and individually 
          approved.

• For Institutional Subscribers:
        • After we are in possession of a signed contract by an authorized agent of the hospital and the program fees have been 
           paid, a 50% refund of the amount paid will be given if we are in receipt of a written request to cancel at least 14 (fourteen) 
          days prior to the scheduled start date for your hospital’s online program.

        • Refunds will not be given for staff members who neglect to start the program. Also, no refunds for those who start the 
          program, but do not complete all 6 courses within the time frame allotted.

For Physicians: This activity has been planned and implemented in accordance with the Institute for Medical 
Quality and the California Medical Association’s CME Accreditation Standards (IMQ/CMA) through the Joint Pro-
vidership of the Perinatal Advisory Council: Leadership, Advocacy and Consultation (PAC/LAC) and the National 
Perinatal Association. PAC/LAC is accredited by the Institute for Medical Quality/California Medical Association 
(IMQ/CMA) to provide continuing education for physicians. PAC/LAC takes responsibility for the content, quality 
and scientific integrity of this CME activity. PAC/LAC designates this activity for a maximum of 6 AMA PRA Category 
1 Credit(s)TM. Physicians should only claim credit commensurate with the extent of their participation in the activity. 
This credit may also be applied to the CMA Certification in Continuing Medical Education. 

For Nurses: The Perinatal Advisory Council: Leadership, Advocacy and Consultation (PAC/LAC) is an approved 
provider by the California Board of Registered Nursing Provider CEP 5862.  When taken as a whole, this program 
is approved for 7 contact hours of continuing education credit.

For CAMFT: Perinatal Advisory Council: Leadership, Advocacy, and Consultation (PAC/LAC) is approved by 
the California Association of Marriage and Family Therapists to sponsor continuing education for LMFTs and 
LCSWs. CE Provider #128542. PAC/LAC maintains responsibility for the program and its content. Program 
meets the qualifications for 6 hours of continuing education credit for LMFTs and LCSWs as required by the 
California Board of Behavioral Sciences. You can reach us at help@myperinatalnetwork.org.

Follow us online at @MyNICUNetwork

www.myperinatalnetwork.org       Phone: 805-372-1730

Sara Detlefs, MD
Fellow in Maternal-Fetal Medicine, Baylor College of Medicine, 
Houston, TX. 

MaryLou Martin, MSN, RNC-NIC, CKC
Women’s and Children’s Services Nurse Educator, McLeod 
Regional Medical Center, McLeod, SC.

Amina White, MD, MA
Clinical Associate Professor, Department of Obstetrics and 
Gynecology, University of North Carolina, Chapel Hill, NC.

Parent/Patient Contributers:
Brittany Boet
Founder, Bryce’s NICU Project, San Antonio, TX.

Angela Davids 
Founder, Keep ‘Em Cookin’, Baltimore, MD.

Crystal Duffy
Author of Twin To Twin (from High Risk Pregnancy to Happy 
Family), and NICU Parent Advisor, Houston, TX.

Tracy Pella, MA 
Co-Founder and President, Connected Forever, Tecumseh, NE.

Erin Thatcher, BA 
Founder and Executive Director, The PPROM Foundation, 
Denver, CO.

http://www.myperintalnetwork.org


MOTHERS   INFANTS
SHARED DECISION-MAKING

DURING COVID-19

KEEPING MOTHERS +
INFANTS TOGETHER

HORIZONTAL INFECTION
SEPARATION AND TRAUMA

Both parents and providers 
are confronting significant...

We encourage families and clinicians to 
remain diligent in learning up-to-date evidence.

FEAR
GRIEF
UNCERTAINTY

LONGITUDINAL DATA

PROTECTS

Partnering for patient-centered care
when it matters most.

EVIDENCE

nat ionalper inatal .org
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Means balancing
the risks of...
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What is the best 
for this unique dyad?

EEK PARTICIPATION

ELP EXPLORE OPTIONS

SSESS PREFERENCES

EACH A DECISION

VALUATE THE DECISION

MENTAL HEALTH
 

NEW DATA EMERGE DAILY. NANN AND NPA ENCOURAGE PERINATAL CARE PROVIDERS TO ENGAGE IN CANDID CONVERSATIONS
WITH PREGNANT PARENTS PRIOR TO DELIVERY REGARDING RISKS, BENEFITS, LIMITATIONS, AND REALISTIC EXPECTATIONS. 
 

We need to understand more about outcomes for mothers
and infants exposed to COVID-19, with special attention to: . .

POSTPARTUM CARE DELIVERY
 



Coping 

F R E E  O N L I N E  E D U C A T I O N

My Perinatal Network and My NICU Network
are products of a collaboration between NPA and NPN.
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CDC Calls for Infants to be Tested for Hepatitis C

The Alliance for Patient Access (allianceforpatientaccess.org), 
founded in 2006, is a national network of physicians dedicated 
to ensuring patient access to approved therapies and appropri-
ate clinical care. AfPA accomplishes this mission by recruiting, 
training and mobilizing policy-minded physicians to be effective 
advocates for patient access. AfPA is organized as a non-profit 
501(c)(4) corporation and headed by an independent board of di-
rectors. Its physician leadership is supported by policy advocacy 
management and public affairs consultants. In 2012, AfPA es-
tablished the Institute for Patient Access (IfPA), a related 501(c)
(3) non-profit corporation. In keeping with its mission to promote 
a better understanding of the benefits of the physician-patient 
relationship in the provision of quality healthcare, IfPA sponsors 
policy research and educational programming.

Peer Reviewed
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Josie Cooper

Children and infants should be tested for hepatitis C if they may 
have been exposed at or around birth, according to new recom-
mendations from the Centers for Disease Control and Prevention. 

A nucleic acid test can be given between 2 months and six months 
of age to ensure timely diagnosis and treatment. The CDC has 
also recommended screening women for hepatitis C during each 
pregnancy.

Hepatitis C, Pregnant Women & Newborns 

The push for early testing reflects rising rates of hepatitis C in the 
United States. The incidence has risen significantly over the past 

several years, coinciding with the increased use of intravenous 
drugs accompanying the opioid epidemic.  

Women of childbearing age have been disproportionately impact-
ed. Perinatal transmission from mother to child is the most com-
mon way for children to be infected with hepatitis C. Around 8% of 
babies born to hepatitis C-positive women contract the infection 
themselves. 

Because hepatitis C may not be easily identifiable, however, preg-
nant mothers may not know they are at risk. However, parents are 
likely to bring their babies to well-child visits in the first six months 
of life, allowing healthcare providers to test for the virus.  

The Benefits of Early Testing 

Early testing is predicted to both save lives and reduce healthcare 
costs. 

Early diagnosis in young children can enhance their quality of life 
and generate fewer long-term health system costs. Unrecognized 
or incorrectly diagnosed hepatitis C, on the other hand, can dam-
age children’s health and increase the risks and costs of later 
treatment.  

Providers can now familiarize themselves with the CDC’s new 
recommendation for universal screening of pregnant women and 
early testing of exposed infants. The nucleic acid test can be ad-
ministered to infants to ensure they have access to early evalua-
tion and medication, now approved for children as young as three.  

“Children and infants should be tested 
for hepatitis C if they may have been 
exposed at or around birth, according 
to new recommendations from the 
Centers for Disease Control and 
Prevention.”

“Women of childbearing age have 
been disproportionately impacted. 
Perinatal transmission from mother 
to child is the most common way for 
children to be infected with hepatitis C. 
Around 8% of babies born to hepatitis 
C-positive women contract the infection 
themselves.”

“Early diagnosis in young children can 
enhance their quality of life and generate 
fewer long-term health system costs. 
Unrecognized or incorrectly diagnosed 
hepatitis C, on the other hand, can 
damage children’s health and increase 
the risks and costs of later treatment.”

http://allianceforpatientaccess.org
http://www.NeonatologyToday.net
https://www.cdc.gov/mmwr/volumes/72/rr/rr7204a1.htm?ACSTrackingID=USCDCNPIN_162-DM116310&ACSTrackingLabel=CDC%20publishes%20updated%20perinatal%20hepatitis%20C%20testing%20recommendations&deliveryName=USCDCNPIN_162-DM116310
https://www.cdc.gov/mmwr/volumes/72/rr/rr7204a1.htm?ACSTrackingID=USCDCNPIN_162-DM116310&ACSTrackingLabel=CDC%20publishes%20updated%20perinatal%20hepatitis%20C%20testing%20recommendations&deliveryName=USCDCNPIN_162-DM116310
https://www.cdc.gov/hepatitis/statistics/2020surveillance/hepatitis-c/figure-3.4.htm
https://publications.aap.org/pediatrics/article-abstract/doi/10.1542/peds.2023-064242/194580/Earlier-Testing-of-Infants-With-Perinatal?redirectedFrom=fulltext?autologincheck=redirected
https://publications.aap.org/pediatrics/article-abstract/doi/10.1542/peds.2023-064242/194580/Earlier-Testing-of-Infants-With-Perinatal?redirectedFrom=fulltext?autologincheck=redirected
https://www.jpeds.com/article/S0022-3476(23)00236-6/fulltext
https://healthpolicytoday.org/2023/01/20/will-hepatitis-c-testing-for-high-risk-infants-be-expanded/
https://allianceforpatientaccess.org/
http://instituteforpatientaccess.org
https://www.cdc.gov/mmwr/volumes/72/rr/rr7204a1.htm?ACSTrackingID=USCDCNPIN_162-DM116310&ACSTrackingLabel=CDC%20publishes%20updated%20perinatal%20hepatitis%20C%20testing%20recommendations&deliveryName=USCDCNPIN_162-DM116310
https://publications.aap.org/pediatrics/article-abstract/doi/10.1542/peds.2023-064242/194580/Earlier-Testing-of-Infants-With-Perinatal?redirectedFrom=fulltext?autologincheck=redirected
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COVID vaccines are recommended for everyone ages 6 months  
and older, and boosters for everyone ages 5 years and older, if eligible.5

mRNA VACCINES 
New to market, but 
research has been 
ongoing since the 1990s.

PROTEIN SUBUNIT 
VACCINES 
Used for three decades 
against the flu, whooping 
cough and hepatitis B. 

VECTOR VACCINES 
Used for decades 
against chickenpox, 
malaria and tuberculosis.

1.	 https://www.mayoclinic.org/diseases-conditions/coronavirus/symptoms-
causes/syc-20479963

2.	 https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8782520/
3.	 https://www.nejm.org/doi/full/10.1056/nejmc2107717
4.	 https://royalsocietypublishing.org/doi/full/10.1098/rsif.2020.0683
5.	 https://www.cdc.gov/vaccines/covid-19/clinical-considerations/interim-

considerations-us.html
6.	 https://doh.wa.gov/emergencies/covid-19/vaccine-information/safety-and-

effectiveness

7.	 https://doh.wa.gov/emergencies/covid-19/vaccine-information/safety-and-
effectiveness

8.	 https://www.fda.gov/emergency-preparedness-and-response/coronavirus-
disease-2019-covid-19/covid-19-vaccines

9.	 https://www.ema.europa.eu/en/human-regulatory/overview/public-health-
threats/coronavirus-disease-covid-19/treatments-vaccines/vaccines-covid-19/
covid-19-vaccines-authorised

10.	 http://www.bccdc.ca/Health-Info-Site/Documents/COVID-19_vaccine/WHO-
EUA-qualified-covid-vaccines.pdf

Understanding the Options
COVID-19 vaccines are available for children, adolescents and adults.  
There are 3 types to choose from. 

Instruct cells to make 
COVID-like proteins that 
trigger the immune system 
to fight the virus.

Deliver harmless versions of 
the COVID protein that train 
the immune system to fight 
the virus.

Use a modified virus, 
such as a common cold, 
to teach the body to fight 
off COVID.

HOW 
THEY 
WORK:

Safe and Sound
COVID vaccines have been:

Thoroughly tested 
through multi-phase trials 
with tens of thousands of 
participants6 

Proven safe and effective  
for adults as well as children7 

Vetted and approved by 
the US FDA and EMA and 
endorsed by the WHO8-10

Immunizing Yourself 
Against COVID-19
COVID-19 vaccines have been shown to:

• Lessen the severity  
of symptoms1 

• Reduce risk of mortality2 

• Reduce disease 
transmission3 

• Make communities 
healthier and safer4 

Talk to your health care 
provider or pharmacist 
about which vaccine is 
right for you.

Get Your Jab
Vaccines are available at your: 

Doctor’s office 

Neighborhood  
pharmacy

Community  
health center

Testing both pregnant mothers and infants during the first six 
months of life provides the best chance of identifying and ade-
quately treating the disease in its most vulnerable victims. 
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“The nucleic acid test can be 
administered to infants to ensure they 
have access to early evaluation and 
medication, now approved for children 
as young as three. Testing both pregnant 
mothers and infants during the first six 
months of life provides the best chance 
of identifying and adequately treating the 
disease in its most vulnerable victims.”
It  is hard to be a Neonatologist who took the 
path through Pediatrics first, and not use a 
Dr. Seuss quote from time-to-time. 

If  your unit  is anything like ours where you 
work, I imagine you feel as if  you are 
bursting at the seams.

As the population grows, so do our patient 
volumes.  I often quote the number 10% as 
being the number of  patients  we see out of 
all deliveries each year in our units.  When I 
am asked why  our numbers are so high, I 
counter that the answer is simple.  For every 
extra 100 births, we get 10 admissions. It  is 
easy  though, to get lost  in the chaos of 
managing a unit  in such busy  times, and not 
take a moment to look back and see how far 
we have come. What did life look like 30 
years ago or 25 years ago?  In Winnipeg, we 
are preparing to make a big move into a 
beautiful new facility  in 2018. This will see us 
unify  three units into one,  which is no easy 
task but will mean a capacity  of  60 beds 
compared to the 55 operational beds we 
have at the moment.

In 2017, were routinely  resuscitating infants 
as young as 23 weeks, and now with weights 
under 500g at times. Whereas in the past, 
anyone under 1000g was considered quite 
high risk, now the anticipated survival for a 
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“Oh the Places You'll Go”**
By Michael Narvey, MD
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All Things Neonatal 
http://www.allthingsneonatal.com
July 13, 2017; Republished here with 
permission.
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1986 – Opening of the New NICU at Children’s Hospital

“What did life look like 30 
years ago or 25 years 
ago?”

**“Oh the Places you'll Go,” by Dr. Seuss 
(originally published in 1990)

Sign up for free membership at 99nicu, the 
Internet community for professionals in neonatal 
medicine.  Discussion Forums, Image Library, 
Virtual NICU, and more...”

www.99nicu.org
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COVID vaccines are recommended for everyone ages 6 months  
and older, and boosters for everyone ages 5 years and older, if eligible.5

mRNA VACCINES 
New to market, but 
research has been 
ongoing since the 1990s.

PROTEIN SUBUNIT 
VACCINES 
Used for three decades 
against the flu, whooping 
cough and hepatitis B. 

VECTOR VACCINES 
Used for decades 
against chickenpox, 
malaria and tuberculosis.

1.	 https://www.mayoclinic.org/diseases-conditions/coronavirus/symptoms-
causes/syc-20479963
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disease-2019-covid-19/covid-19-vaccines

9.	 https://www.ema.europa.eu/en/human-regulatory/overview/public-health-
threats/coronavirus-disease-covid-19/treatments-vaccines/vaccines-covid-19/
covid-19-vaccines-authorised

10.	 http://www.bccdc.ca/Health-Info-Site/Documents/COVID-19_vaccine/WHO-
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Understanding the Options
COVID-19 vaccines are available for children, adolescents and adults.  
There are 3 types to choose from. 

Instruct cells to make 
COVID-like proteins that 
trigger the immune system 
to fight the virus.

Deliver harmless versions of 
the COVID protein that train 
the immune system to fight 
the virus.

Use a modified virus, 
such as a common cold, 
to teach the body to fight 
off COVID.

HOW 
THEY 
WORK:

Safe and Sound
COVID vaccines have been:

Thoroughly tested 
through multi-phase trials 
with tens of thousands of 
participants6 

Proven safe and effective  
for adults as well as children7 

Vetted and approved by 
the US FDA and EMA and 
endorsed by the WHO8-10

Immunizing Yourself 
Against COVID-19
COVID-19 vaccines have been shown to:

• Lessen the severity  
of symptoms1 

• Reduce risk of mortality2 

• Reduce disease 
transmission3 

• Make communities 
healthier and safer4 

Talk to your health care 
provider or pharmacist 
about which vaccine is 
right for you.

Get Your Jab
Vaccines are available at your: 

Doctor’s office 

Neighborhood  
pharmacy

Community  
health center
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December 20, 2021 

Dear Dr. Sappenfield, 

As you know, the Fragile Infant Feeding Institute (FIFI) is now working 
closely with Loma Linda Publishing Company (LLPC) to continue 
ownership of FIFI Conference now in its 18th year.  USF Health has 
always supported FIFI and we will continue to refer to the expanded 
educational conference as the Fragile Infant Forums and 
Implementation of Standards (FIFI-S).  Dr. Joy Browne, Dr. Mitchell 
Goldstein, Dr. Erin Ross, Dr. Carol Jaeger, and Dr. Elba Fayard will co-
chair the conference.  

Dr. Goldstein is the CEO of Loma Linda Publishing Company (a not-for-
profit Delaware 501 (C) (3) corporation) and the Editor in Chief of 
Neonatology Today (a wholly-owned subsidiary of LLPC). Neonatology 
Today has featured the conference, provided coverage of the 
proceedings, and published conference abstracts for the past several 
years. 

We are delighted to continue the mission of educating clinicians on the 
most recent, evidence-based newborn care and practice in feeding 

http://congenitalcardiologytoday.com
http://www.NeonatologyToday.net


The Gap Baby: 
An RSV Story
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The National Coalition for Infant 
Health advocates for:

A collaborative of professional, clinical, 
community health, and family support 
organizations improving the lives of 

premature infants and their families through 
education and advocacy. 

www.infanthealth.org 

Access to an exclusive human milk 
diet for premature infants

Increased emotional support resources 
for parents and caregivers suffering 
from PTSD/PPD

Access to RSV preventive treatment for 
all premature infants as indicated on the 
FDA label

Clear, science-based nutrition guidelines 
for pregnant and breastfeeding mothers

Safe, accurate medical devices and 
products designed for the special 
needs of NICU patients

during the COVID-19 pandemic

Keeping         Baby Safe

Wash for

more than

20 seconds.

Use alcohol-

based sanitizers.

Even though there are some things we don't know about COVID-19 yet,

there are many more things that we do know. We know that there are

proven protective measures that we can take to stay healthy.  

How to protect your little one

from germs and viruses

Here's what you can do...

Provide Protective

Immunity

Take Care of

Yourself

Never Put a Mask on Your Baby

We can help protect each other.

www.nat ionalper inatal .org/COVID-19
Learn more

Your

Wash Your Hands Limit Contact

with Others

If you are positive for COVID-19

This is the single, most

important thing you can

do to stop the spread of

viruses.

Stay current with

your family's

immunizations.

Give them your

breast milk.

Change your clothes when

you get home.

Tell others what

you're doing to

stay safe.

Drink more water and

eat healthy foods.

Stay connected with

your family and friends. 

Because babies have smaller airways, a mask

makes it hard for them to breathe.

Wash with soap and water and put on fresh

clothes before holding or feeding your baby.

Wear a mask to help stop the virus from spreading.

Ask for help caring for your baby and yourself while you recover.

Watch out for symptoms like fever, confusion, or trouble breathing.

W
A
R
N
I
N
G

A baby can't remove their mask if they're suffocating.

Masks pose a risk of strangulation and suffocation.

Immunizations

Vaccinations save lives. Protecting your baby from

flu and pertussis lowers their risks for complications from coronavirus. 

Use soap.

Hold baby skin-to-skin.

Stay home when you can.

Stay 6 feet apart when out.

Sleep when you can.

DONATE

Wear a face mask when out.

Seek mental health

support.

http://www.infanthealth.org/videos/2019/7/the-gap-baby-an-rsv-story
http://www.infanthealth.org/videos/2019/7/the-gap-baby-an-rsv-story
http://www.NeonatologyToday.net
http://www.infanthealth.org
http://www.nationalperintal.org/COVID-19
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iCAN Chronicle: Nurturing Pediatric Voices, Global 
Insights, and Empowering Initiatives

Sabina Schmidt Goldstein-Becerra 

iCAN, or the International Children’s Advisory Network, is com-
mitted to providing numerous opportunities for the pediatric com-
munity to come together and hear from the most crucial stake-
holders in healthcare: the patients. Our organization empowers 
all pediatric patients worldwide by facilitating their active participa-
tion in innovation, research, and medicine. Whether you are a pa-
tient, family member, healthcare professional, or supporter of the 
cause, we welcome you to visit our website at icanresearch.org to 
learn more about our mission, various programs, and initiatives. 
Join us to ensure that every child’s voice is heard and that their 
unique experiences are taken into account to improve healthcare 
outcomes for all pediatric patients.

Ask the Experts - January Recap and Looking Ahead

This month, we had the privilege of hosting a fantastic speaker 
on Ask the Experts—Dr. Adam Starks. His engagement with our 
young minds was genuinely inspiring. Dr. Starks shared his re-
markable journey as a former foster youth, breaking down barriers 
and founding MNDYRR (mender), a supportive app dedicated to 
aiding at-promise youth in accessing social services and mental 
wellness resources. He also authored several books. His passion 
for socio-emotional wellness truly shone through. Thank you to Dr. 

Get involved today and Join the iCAN 
Parent Council!

“iCAN, or the International Children’s 
Advisory Network, is committed to 
providing numerous opportunities 
for the pediatric community to come 
together and hear from the most crucial 
stakeholders in healthcare: the patients. 
Our organization empowers all pediatric 
patients worldwide by facilitating their 
active participation in innovation, 
research, and medicine. ”

http://www.NeonatologyToday.net
https://chat.openai.com/c/www.iCAN.health
http://icanresearch.org
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Starks for sharing your journey and insights with us! 

Dr. Adam Stark’s captivating memoir, “Broken Children Mended 
Man,” is available on Audible. The book explores Adam’s personal 
story: childhood neglect, foster care, and triumph over adversity, 
showcasing human resilience in its purest form. Despite the lack 
of a role model, Stark courageously achieves life’s milestones 
through a life of trial and error.

Looking forward, we have got a fantastic lineup for you at ATE! 
On February 24, 2024, gear up for “Exploring the Global Frontier: 
Dive Deep into Medicine and Device Regulations Worldwide” with 
the dynamic duo, Dr. Martine Dehlinger Kremer and Victor Garcia.

Click here to register.

Meet our incredible speakers:

 Dr. Martine Dehlinger-Kremer, PhD, MS

Vice President of Scientific Affairs, Pediatric Subject Matter Expert

Drug Development Solutions, ICON PLC

Dr. Dehlinger-Kremer’s expertise spans more than 30 years in 
the research industry, including 30 years of experience in global 
regulatory affairs, medical affairs, and pediatric leadership. Before 
joining ICON, she served in several executive leadership roles 
at global CROs and has experience in global drug development 
in more than 40 countries. She has contributed to the global de-
velopment of numerous products, including medicines for chil-

dren, orphan diseases, and biosimilars. Her vision and leadership 
extend to service with many professional organizations – she is 
an observer member of the Coordinating Group of the Europe-
an Network of Pediatric Research (Enpr-EMA) at the European 
Medicines Agency, chair of the Pediatric Working Group and also 
President of the European CRO Federation (EUCROF), serves as 
chair of the European Forum for Good Clinical Practice (EFGCP) 
Children’s Medicines Working Party and Board Member of the 
association, and is active in the International Children’s Advisory 
Network (iCAN). In 2015, Dr. Dehlinger-Kremer was named one of 
PharmaVOICE’s 100 Most Inspiring People in Life Sciences. Dr. 
Dehlinger-Kremer earned a Doctorate in Sciences from the J. W. 
Goethe University in Frankfurt on the Main, Germany; a Diploma 
of Advanced Study in Neurophysiology from the University Louis-
Pasteur, Strasbourg, France; and a Master of Sciences degree 
from University Moulin de la Housse in Reims, France.

Victor Garcia

Global VP RA, EHS, & QA Compliance

Global Vice President for Medical Device & SW imaging com-
pany with subject matter expertise in regulatory policies affecting 
medical product classifications across global markets. Founda-
tional experience in biopharmaceuticals, combination products, 
and companion diagnostics throughout their respective product 
lifecycles from concept to full commercialization and post-market 
support. Chair of the Utah Regulatory Affairs Professional Soci-
ety (RAPS) Chapter and founding member since October 2018. 
Member of the BioUtah Life Sciences regulatory, compliance and 
quality committee supporting over 1,000 life sciences local com-
panies to ensure the industry and talent pipeline needs are met 
through education, program development, and governmental poli-
cies. Over 200 international product/facility successful inspections 
to secure product/facility approvals, maintain regulatory compli-
ance, and support the introduction of novel products, changing 
the standard of care.

He is a Lecturer for the RAPS continuing education community, a 

“Looking forward, we have got a fantastic 
lineup for you at ATE! On February 24, 
2024, gear up for “Exploring the Global 
Frontier: Dive Deep into Medicine and 
Device Regulations Worldwide” with 
the dynamic duo, Dr. Martine Dehlinger 
Kremer and Victor Garcia.”

http://www.NeonatologyToday.net
https://www.icanresearch.org/events-1/ask-the-experts-february-2024-with-special-guests-dr-martine-dehlinger-kremer-and-victor-garcia
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University of California SD graduate program advisor, a University 
of Utah graduate advisor and guest lecturer, life sciences industry 
expert for the Office of SLC Mayor, and supporting mentorship of 
STEM programs.

He is a University of Mary Washington Graduate, a Bachelor in 
Biological Sciences, a Certified Manager of Quality and Organiza-
tional Excellence, a Clinical Laboratory Scientist license, a Certi-
fied Process Excellence Six Sigma Champion, USAF Veteran of 
the Biomedical Services Clinical Lab Corp.

iCAN Spotlight! 

Our KIDS Illinois Chapter Journeys into the Human Body: Explor-
ing the Feinberg School of Medicine’s Anatomy Lab!

iCAN Spotlight! Our KIDS Illinois Chapter Journeys into the Hu-
man Body: Exploring the Feinberg School of Medicine’s Anatomy 
Lab!

This image captures the KIDS Illinois field trip to the Northwest-
ern Feinberg School of Medicine’s Anatomy Lab. During the visit, 
the KIDS Illinois participants donned professional gowns to ex-
plore actual organs such as the heart, lungs, brain, and GI tract. 
Highly knowledgeable medical students and educators imparted 
knowledge about these anatomical structures. A special acknowl-

edgment goes to Dr. Angelique Duenas, Assistant Professor of 
Medical Education at Northwestern, who graciously hosted the 
event. She introduced the students to innovative Virtual Reality 
headsets, providing a fascinating 3D exploration of organs—an 
experience akin to donning special glasses and delving into the 
human body, resembling a superhero with X-ray vision! Moreover, 
the participants had the unique opportunity to utilize a small ultra-
sound device on their lower arms to observe blood vessels and 
veins, offering an extraordinary and awe-inspiring glimpse inside 
their own bodies.

Empowering Education and Enrichment: John Ssentamu’s 
Inspiring Initiative in Masaka, Uganda

“When we joined this community, the enthusiasm for school among 
children was lacking. We sought something truly distinctive.” - 
John Ssentamu. iCAN is thrilled to highlight John Ssentamu, the 

“A special acknowledgment goes to Dr. 
Angelique Duenas, Assistant Professor 
of Medical Education at Northwestern, 
who graciously hosted the event. She 
introduced the students to innovative 
Virtual Reality headsets, providing a 
fascinating 3D exploration of organs—
an experience akin to donning special 
glasses and delving into the human 
body, resembling a superhero with X-ray 
vision!”

http://www.NeonatologyToday.net
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“Besides being a primary school teacher, 
John has recently initiated a Quidditch 
League for his students in Masaka, 
Uganda. His remarkable efforts include 
educating students on crucial topics like 
clinical trials, healthcare, and human 
rights. He aspires to fund a children’s 
hospital, turning this initiative into a 
movement that brings joy and enrichment 
to students and unites the community 
through the first national Quidditch 
tournament.”

leader of the KIDS Uganda Chapter! Besides being a primary 
school teacher, John has recently initiated a Quidditch League for 
his students in Masaka, Uganda. His remarkable efforts include 
educating students on crucial topics like clinical trials, healthcare, 
and human rights. He aspires to fund a children’s hospital, turning 
this initiative into a movement that brings joy and enrichment to 
students and unites the community through the first national Quid-
ditch tournament. Congratulations to John and the children on this 
outstanding community achievement!

iCAN’s Inaugural Fundraising Challenge: Join Us in Shaping Pe-
diatric Healthcare!

👟 iCAN Challenge: Striving Towards Pediatric Healthcare Excel-
lence

📅 Date: March 30, 2024 

🕒 Time: 24- Hour

📍 Location: Global

Fundraising Website: bit.ly/iCANchallengeof10

About the Event: Join us in our first-ever iCAN Challenge, a com-
munity-driven initiative for children living with rare or complex con-
ditions, dedicated to fundraising for our 2024 Annual Research 
and Advocacy Summit in Bari, Italy. This event is a collective effort 
to help provide pediatric patients with a powerful voice in medi-
cine, research, and innovation. Your participation will play a piv-
otal role in empowering young voices and advancing critical initia-
tives that will mold the future of pediatric healthcare.

To celebrate our 10th year anniversary, we encourage you to take 
on challenges based on the number 10.

Here are some inspiring ideas: Bake ten cakes, read ten books, 
complete ten sketches, pick up ten pieces of litter, do ten good 
deeds, plant ten trees, run or walk ten blocks, bike 10 miles, knit 
ten things, dance ten dances, decorate ten rocks, or swim ten 
laps. The challenge is up to you!

How to Get Started:

1.  Decide whether you want to do the challenge as a group or 
if each member can do it independently and choose a fun 

challenge. 

2.  Set a fundraising goal; we suggest aiming for $2500. 

3.  Find sponsors, either individually or as a group 

4.  Use Zeffy to collect money – download the app or visit the 
website, and donors will receive a donation email automati-
cally. 

5.  Have a blast during the event, wear iCAN gear (if you have 
it), and take lots of pictures! 

6.  Send the pictures to abbyclark@icanresearch.org

iCAN’s Inaugural Fundraising Challenge: Join Us in Shaping Pe-
diatric Healthcare! 

👟  iCAN’s 10 Challenge: Striving Towards Pediatric Healthcare 
Excellence 

📅  Date: March 30, 2024 

🕒  Time: 24- Hour 

📍  Location: Global Fundraising 

Website: bit.ly/iCANchallengeof10 

Upcoming Events: Mark Your Calendar!

1.  Ask the Experts - February 24, 2024, 8 AM PST/ 11 AM EST 

Session Title: “Exploring the Global Frontier: Dive Deep into 
Medicine and Device Regulations Worldwide” with Dr. Mar-
tine Dehlinger Kremer and Victor Garcia

Guest Speakers: Dr. Martine Dehlinger Kremer & Victor Gar-
cia

2.  Annual Research & Advocacy Summit Registration mid-
March

3.  Ask the Experts- March 16, 2024 

4.  iCAN Challenge of 10-March 30, 2024 

5.  Ask the Experts- April 6, 2024 

Exciting News: iCAN’s 2024 Summit in Bari, Italy!

To sponsor our summit, visit bit.ly/iCANsponsorships

Our upcoming 2024 summit is set to unfold in the picturesque city 
of Bari, Italy, from July 15 to 19th! The anticipation among our 
enthusiastic young participants is palpable as they eagerly await 
this remarkable event. However, to make it truly unforgettable, we 

“Our upcoming 2024 summit is set 
to unfold in the picturesque city of 
Bari, Italy, from July 15 to 19th! The 
anticipation among our enthusiastic 
young participants is palpable as they 
eagerly await this remarkable event. 
However, to make it truly unforgettable, 
we need your support!”

http://www.NeonatologyToday.net
mailto:abbyclark@icanresearch.org
https://chat.openai.com/c/bit.ly/iCANchallengeof10
https://chat.openai.com/c/bit.ly/iCANchallengeof10
mailto:victor.garcia@vareximaging.com
mailto:victor.garcia@vareximaging.com
mailto:victor.garcia@vareximaging.com
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need your support!

Our annual summit is a transformative platform for nurturing in-
novation, compassion, and collaboration in pediatric healthcare 
among youth.

If you believe in the power of education and inspiration, we invite 
you to participate in this life-changing event. You can contribute in 
two meaningful ways:

1.  Sponsor the 2024 Summit: Your sponsorship plays a pivotal 
role in the seamless organization of the summit. Your gener-
ous support ensures an impactful experience for all attend-
ees.

2.  Sponsor a Child to Attend: Your sponsorship directly impacts 
a child’s life, granting them the chance to attend the summit 
in Bari. By covering travel, accommodation, and participa-
tion, your support offers a world of learning and empower-
ment.

Together, we shape a brighter future for pediatric healthcare by 
nurturing the potential of our young members. Regardless of size, 
your contribution makes a significant difference in fostering inno-
vative advancements.

Thank you for considering this opportunity to support the next 
generation of healthcare leaders. Your generosity and dedication 
are deeply valued. Let us unite in Bari, Italy, to create a summit 
experience that empowers young minds for years to come!

Readers can also follow

NEONATOLOGY TODAY
via our Twitter Feed

@NEOTODAY
Disclosures: There are no reported disclosures
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Get Prenatal Care

Start early. Go to all your visits. Empower yourself
with information so you can make smart decisions.
Build relationships with providers who understand
Substance Use Disorders (SUDs) and know how
to help. Partner with them to reach your goals. 
But remember, you do not need to be abstinent
from substance use to get care. Go now.

Your Pregnancy and

Substance Use

4 Things you can do to improve your health
and lower your risk for complications

Reduce Your Use

Take Good Care of Yourself

Rx

Use fewer substances
Use smaller amounts
Use less often
Learn how to use safer

There are simple things you can do to limit the
harm substances might do. 

Reducing or quitting smoking is a good place to
start. Set your goals, then ask for help. 
One of the best things you can do is to stop
using alcohol. We know that even small
amounts are risky. And when combined with
benzos and opioids, alcohol can kill. 

Methadone and Buprenorphine (Subutex® or
Suboxone®) are the "Standard of Care" during
pregnancy because they:

Eliminate the risks of illicit use
Reduce your risk for relapse  
Can be a positive step towards recovery

Your Health Matters

You deserve a healthy pregnancy & childbirth.

Eat healthy and take your prenatal vitamins
Find the right balance of rest and exercise  
Surround yourself with people who care

Use Medications for Opioid

Use Disorder 

if you are opioid
dependent(MOUD)

Academy of Perinatal
Harm Reduction

www .perinatalharmreduction .org www .nationalperinatal .org

l

KANGAROO CARE

change into a clean
gown or shirt.

 

WASH YOUR HANDS,
ARMS, and CHEST

and ask others to
hold your baby when
you can't be there

S U P P O R T I N G

with soap and water for
20+ seconds. Dry well.

GET INFORMED 
ABOUT THE

work with your medical
team to create a plan

FRESH CLOTHES
PUT ON

SKIN-TO-SKIN CARE

COV ID - 1 9

WEAR A MASK

nationalperinatal .org /skin -to -skin

nicuparentnetwork .org

DURING

GET CLEAN

IF COVID-19 +

RISKS + BENEFITS

http://www.NeonatologyToday.net
http://nationalperinatal.org/skin-to-skin
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New subscribers are always welcome! 

NEONATOLOGY TODAY
To sign up for a free monthly subscription,  
just click on this box to go directly to our 

subscription page

http://www.NeonatologyToday.net
http://neonatologytoday.net
http://www.nationalperinatal.org/covid-19


Education.
Anytime, Anywhere. 

The Academy of Neonatal Care serves to  educate
Respiratory Therapists, Nurses, and Doctors in

current and best practices in Neonatal ICU care. We
prepare RT's new to NICU to fully function as a

bedside NICU RT. Our goal is to enrich NICU care at
all levels. Beginner to Advanced Practice, there is

something for you at:

 www.AcademyofNeonatalCare.org. 

http://www.AcademyofNeonatalCare.org
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from respiratory infections
Keeping Your Baby Safe

Wash for more than 20 seconds.

Use alcohol-based sanitizers.

This year is an especially dangerous cold and flu season - especially for vulnerable infants 
and children. Fortunately, there are proven protective measures that we can take to stay healthy.  

How to protect your little ones from germs and viruses

Here's what you can do...

Provide Protective Immunity Take Care of Yourself

Never Put a Mask on Your Baby

We can help protect each other.
www.nat ionalper inatal .org/rsv

Wash Your Hands Limit Contact with Others

If you feel sick or are positive for COVID-19

This is the single, most important thing
you can do to stop the spread of viruses.

Stay current with your
family's immunizations.

Give them your breast milk.

Change your clothes when you get home.

Tell others what you're doing to stay safe.

Drink more water and eat healthy foods.

Stay connected with your family and friends. 

Because babies have smaller airways, a mask makes it hard for them to breathe.

Wash with soap and water and put on fresh clothes before holding or feeding your baby.

Wear a mask to help stop the virus from spreading.

Ask for help caring for your baby and yourself while you recover.

Watch out for symptoms like fever, confusion, or trouble breathing.

W
A

R
N

IN
G

A baby can't remove their mask if they're suffocating.

Masks pose a risk of strangulation and suffocation.

Get Immunized Vaccinations save lives. Protecting your baby from COVID-19, flu
and pertussis lowers their risks for complications from respiratory infections. 

Use soap.

Hold your baby skin-to-skin.

Stay home when you can.

Stay 6 feet apart when out.

Sleep when you can.

Wear a face mask when out.

Seek mental health support.

RSV
COVID-19
colds
flu

http://www.NeonatologyToday.net
http://www.nationalperinatal.org/rsv
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Briefly Legal: Parents Opt not to Pursue Further Surgical 
Treatment for their Child's Severe Congenital Heart 
Disease: A Nurse Threatens to Sue the Hospital, the 

Neonatologists, and the Parents for Withholding Care
Maureen E Sims, MD, Barry Schifrin, MD     

A 34-year-old G2P1 with an unremarkable prenatal course devel-
oped premature labor at 36 weeks gestation. After an unremark-
able 5 hours of labor, a male infant with a birthweight was 1800 
grams (<10% percentile ), a length of 41 cm (<10 percentile), and 
a head circumference of 27 cm (<3% percentile ) was delivered 
at a small community hospital. The baby showed mild dysmor-
phic features, including low set and rotated ears and questionably 
small palpebral fissures. The infant was assigned Apgar scores 
of  8 and 8 at 1 and 5 minutes, respectively, with 2 off for color at 
1 and 5 minutes. Despite supplemental oxygen, the baby's color 
did not improve; nevertheless. he remained vigorous and com-
fortable. His vital signs, including blood pressure, were normal, 
but his oxygen saturation persisted between 70%-85%. Pre- and 
post-ductal blood gases were similar and showed pO2s around 
70mmHg, with normal pH and pC02 values. A bedside hyper-oxy-
gen test did not improve his oxygen saturation. A chest radiograph 
showed an abnormal cardiac silhouette with extraordinarily clear 
lung fields – the combination of the presentation and radiographic 
findings pointed to a classical presentation of cyanotic cardiac dis-
ease. This presentation prompted a stat cardiac consultation, car-
diac ultrasound, and the administration of prostaglandins. Shortly 
after the administration of standard doses of prostaglandin, the 
baby developed apnea, requiring intubation.

The cardiac ultrasound revealed a severe variant of Tetralogy 
of Fallot. A complete blood count (CBC) and a metabolic panel 
were normal. The cardiologist recommended operative treatment 
in several stages. Neuroimaging with ultrasound, computerized 
axial tomography (CT), and later brain magnetic resonance imag-
ing (MRI) were interpreted as normal. The genetic consultation 
agreed with the dysmorphic findings, but all laboratory evalua-
tions were normal. These investigations were carried out with 
ongoing updates and discussions with the parents by the neo-
natologist, who found them to be concerned and available. With 
each intervention, he encouraged open questions. At their first 
encounter, he explained to the parents some of the uncertainty of 
even advanced medical procedures. He shared with the parents 
that sometimes, neonatologists might get mired in the details of 
the procedure at hand and lose sight of the "big picture." In this 
framework, he invited the parents to question him and his col-
leagues whenever they felt that the medical team was not seeing 
the "big picture." Both parents worked in the medical field and 
had an excellent grasp of the benefits, risks, and alternatives of 
the procedures. The father was a respiratory therapist at a cancer 

facility, and the mother was a laboratory technician at the birth 
hospital. They consented to the first cardiac surgical intervention.

After undergoing phase 1 of surgical intervention, the 8-week-old 
baby continued to have heart failure, and despite maximum nutri-
tional intervention, restricted fluid intake, and diuretics, he could 
not be extubated. Further, the baby had a very shallow growth 
curve; the head circumference showed minimal growth from the 
measurements at birth. After another month, the cardiologist rec-
ommended the 2nd phase of the cardiac surgical procedure in 
the hope of improving the cardiac failure. As the neonatologist 
was discussing the need for a second surgery with the parents, 
the parents expressed their concern that the overall picture ap-
peared bleak in terms of ultimate prognosis and the quality of life 
of their son; they were considering not putting their child through 
another surgery. The neonatologist did not expect this reaction 
but appreciated and understood their challenge. The parents ex-
pressed their love for the child but that they felt it was in his best 
interest not to have another surgical procedure and to remove 
the endotracheal tube and let nature take its course. After much 
discussion with the nurses, respiratory therapists, cardiologists, 
and neonatologists agreed to extubate the baby and provide only 
comfort care. They would not reintubate, irrespective of apnea or 
further deterioration. 

“A chest radiograph showed an abnormal 
cardiac silhouette with extraordinarily 
clear lung fields – the combination of the 
presentation and radiographic findings 
pointed to a classical presentation of 
cyanotic cardiac disease.”

“The parents expressed their love for 
the child but that they felt it was in his 
best interest not to have another surgical 
procedure and to remove the endotracheal 
tube and let nature take its course. 
After much discussion with the nurses, 
respiratory therapists, cardiologists, and 
neonatologists agreed to extubate the baby 
and provide only comfort care.”

“He shared with the parents that 
sometimes, neonatologists might get 
mired in the details of the procedure at 
hand and lose sight of the "big picture."In 
this framework, he invited the parents 
to question him and his colleagues 
whenever they felt that the medical team 
was not seeing the "big picture."”

http://www.NeonatologyToday.net
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All the nurses agreed to this approach except one, who stated 
that withholding care was against her religious beliefs. She was 
reassured that she would not be assigned to the baby and was not 
asked to provide any care for him. Most of the nurses in this hospi-
tal had worked at major university medical centers, and some had 
worked in institutions where children received chronic care. The 
one nurse who strongly disagreed with the plan of extubating and 
comfort care called the parents at home in an attempt to convince 
them to reconsider. Despite advising that she would not pursue the 
matter, she persisted. The cardiologist also did not agree with the 
parents and neonatologist's plan. He pointed out that despite the 
potential for severe cognitive impairment in the baby, he thought 
that further surgical procedures were warranted. The neonatolo-
gist assured the parents that, if necessary, arrangements could be 
made to send the baby to a University or Childrens' hospital where 
their wishes would be honored. The neonatologist had presented 
the details to a colleague at another facility, who agreed with the 
plan and who gave assurances of following the same course. The 
parents preferred to stay at the birthing hospital and have their 
wishes followed.

At the parents' request. a Bioethics Committee meeting was con-
vened. At the meeting, representatives from nursing, medicine, 
administration, community and clergy, the parents, and the neo-
natologists were present. The parents understood that the Com-
mittee meeting was a venue to sort out issues and was not a de-
cision-making body, that they had the right to make the decisions 
for their child, and that the neonatologists were responsible for 
practicing within appropriate standards of care. At the Committee 
meeting, the neonatologist voiced his opinion that the parents are 
considered the best decision-makers for their babies and should 
be involved in shared decision-making whenever possible. For 
parents to fulfill this responsibility, they needed relevant, accu-
rate, and honest information about the risks and benefits of each 
treatment option. The neonatologist felt that the parents, with their 
medical background, had been fully informed and given adequate 
time to consider the options and ask questions thoughtfully. The 
parents emphasized their love for the baby and that they felt it was 

in their baby's best interest to let nature take its course without a 
ventilator and allow him to feed as he could. They wanted to hold 
him and allow their other child, who was eight years old, to be 
present. Half of the Committee members favored more interven-
tion, with one suggesting a judicial process (obtaining a court or-
der) be initiated if needed. The neonatologist pointed out that if a 
judicial process were set into motion, the baby would be transport-
ed to another facility that would honor the plan the neonatologist 
and parents had outlined (comfort care). After the father spoke to 
the Committee members, all agreed with the comfort care plan. 
The neonatal care nurse who was opposed (not present at the 
meeting) informed the hospital that she would be contracting an 
attorney and the press. The hospital was concerned about a con-
flict of interest since the mother's health insurance was through 
the hospital where she was an employee; the hospital adminis-
tration asked for a consult from the Chair of the local Children's 
Hospital. He consulted and agreed with the plan agreed upon by 
the neonatologist and parents. 

The baby and his family were provided privacy in a separate room 
near the NICU. The baby was extubated and expired 18 hours 
later in his mother's embrace. The nurse who opposed this plan 
failed to obtain an attorney willing to take on this case, and nothing 
was published in the press. Weeks later, the mother contacted the 
neonatologist and said she would be willing to help support other 
parents faced with similar situations but decided to resign from 
her employment at the hospital because of the painful memories 
of the badgering and the threats of the nurse.

Suggested Reading:

1. Pineda R, Neil J, Dierker D, et al. Alterations in brain 
struc1.  AAP Committee on Bioethics. Informed Con-
sent, Parental Permission and Assent in Pediatric Practice. 
Pediatrics 1995;95 (2) 314-317  

2. Committee on Bioethics. Informed consent in decision-mak-
ing in pediatric practice. Pediatrics 2016 138:e20161484

3. Guidance on Forgoing Life-Sustaining Medical Treatment 
Policy Statement AAP  Weise, K, Okun AL, Carter BS et al. 
Committee on Bioethics, section on hospice and palliative 
medicine, Committee on child abuse and neglect Pediatrics 
2017; 140: 2017 e20171995

4. Wasserman JA, Navin MC, Vercler CJ  Pediatric Assent and 
Treating Children Over Objection Pediatrics 2019; 144 (5)
e20190382

5. Wyckoff MH, Wyllie J, Aziz K, et al. 2020 International Con-
sensus on Cardiopulmonary Resuscitation and Emergency 
Cardiovascular Care Science with Treatment Recommenda-
tions. Circulation 2020 142 (suppl 1) s185-S221

“All the nurses agreed to this approach 
except one, who stated that withholding 
care was against her religious beliefs... 
The cardiologist also did not agree with 
the parents and neonatologist's plan. 
He pointed out that despite the potential 
for severe cognitive impairment in the 
baby, he thought that further surgical 
procedures were warranted.”

“The parents emphasized their love for 
the baby and that they felt it was in their 
baby's best interest to let nature take its 
course without a ventilator and allow him 
to feed as he could.”

“The baby and his family were provided 
privacy in a separate room near the NICU. 
The baby was extubated and expired 18 
hours later in his mother's embrace.”
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LANGUAGE MATTERS

I was exposed to opioids.

I am not an addict.

Learn  more   about  

Neonatal  Abstinence  Syndrome  

at   www .nationalperinatal .org

I was exposed to substances in utero. 
I am not addicted. Addiction is a set of 
behaviors associated with having a 
Substance Use Disorder (SUD).

While I was in the womb my mother and I 
shared a blood supply. I was exposed to 
the medications and substances she 
used. I may have become physiologically 
dependent on some of those substances.

When reporting on mothers, babies, 
and substance use

NAS is a temporary and 
treatable condition.

My mother may have a SUD.

My potential is limitless.

There are evidence-based pharmacological 
and non-pharmacological treatments for 
Neonatal Abstinence Syndrome.

She might be receiving Medication-Assisted 
Treatment (MAT). My NAS may be a side 
effect of her appropriate medical care. It is 
not evidence of abuse or mistreatment. 

I am so much more than my NAS 
diagnosis. My drug exposure will not 
determine my long-term outcomes. 
But how you treat me will. When you

invest in my family's health 
and wellbeing by supporting
Medicaid and Early 
Childhood Education you 
can expect that I will do as 
well as any of my peers! 

OPIOIDS and NAS
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http://www.nationalperinatal.org
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OPIOIDS and NASStill a Preemie? 

Jaundice Feeding issues Respiratory 
problems

Born between 
34 and 36 weeks' 
gestation?

Just like preemies born much earlier, 
these “late preterm” infants can face: 

Born preterm
at a “normal” 
weight?

And their parents, like all parents 
of preemies, are at risk for 
postpartum depression and PTSD. 

www.infanthealth.org

Some preemies are born months early, at extremely low 
birthweights.They fight for each breath and face nearly 

insurmountable health obstacles. 

But that’s not every preemie’s story.

Though these babies look healthy, 
they can still have complications 
and require NICU care.

Born preterm 
but not admitted 
to the NICU?

But because some health plans 
determine coverage based on a 
preemie's weight, families of 
babies that weigh more may 
face access barriers and 
unmanageable medical bills.

Some Preemies All Preemies
Will spend weeks 
in the hospital

Will have lifelong 
health problems

Are disadvantaged 
from birth

Face health 
risks

Deserve appropriate 
health coverage

Need access to 
proper health care

Even if preterm babies 
don't require NICU care, 
they can still face health challenges.

Those challenges can extend through 
childhood, adolescence and even 
into adulthood.
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Compiled and Reviewed by Sandeep Lankireddy, BA, OMS IV

A Term Neonate with Encephalopa-
thy
NEWS PROVIDED BY

American Academy of Pediatrics

by Shruthi Kumar Bharadwaj, MD, DM; Smriti Bhargava, MD; 
Sheila Samanta Mathai, MD, DM; Jayashree Purkaysthma, MD

January 1, 2023

Presentation

A male infant is born of a nonconsanguineous marriage at 
38 weeks of gestation to a primigravida via normal vaginal 
delivery at a level 1 hospital. The infant’s antenatal history is 
unremarkable, with normal first- and second-trimester scans. 
At 30 weeks, a growth scan shows pelvicalyceal system dila-
tion (6 mm) with an amniotic fluid index of 30. The mother 
perceives decreased fetal movements the week before the 
delivery, but the biophysical profile is normal. Labor is spon-
taneous, and she delivers vaginally after a normal duration of 
labor. The infant does not cry at birth and needs resuscitation 
for 20 minutes without requiring cardiac compressions. The 
Apgar score is 5 at 10 minutes after birth, and cord blood gas 
is unavailable. He is referred to us (level 3 referral hospital) 
on nasal flow oxygen at 3 hours after birth for further manage-
ment.

On admission, his weight is 2,500 g, and vital signs are sta-
ble; however, he has shallow respiratory efforts. The sensori-
um is obtunded with reduced spontaneous activity, hypotonia, 
weak cry, poor suck, incomplete Moro reflex, absent gag re-
flex, and equal and reactive pupils. He does not have clinical 
seizures or external dysmorphic features. Arterial blood gas 
shows a pH of 7.02, Pco2 of 56 mm Hg (7.45 kPa), bicarbon-
ate of 12.2 mEq/L (12.2 mmol/L), base deficit of −14.8 mEq/L 
(−14.8 mmol/L), and lactate of 126.7 mg/dL (14.06 mmol/L). 
A diagnosis of moderate encephalopathy secondary to peri-
natal causes is made, and he is started on therapeutic whole 
body cooling. Conventional electroencephalogram (EEG), 
amplitude-integrated EEG, and neurosonogram are normal. 
He has evidence of end-organ dysfunction with raised cre-
atine kinase of 1,887.0 U/L (31.51 μkat/L), troponin T of 0.092 
ng/mL (0.09 μg/L), lactate dehydrogenase of 761 U/L (12.71 
μkat/L), aspartate aminotransferase of 67 U/L (1.12 μkat/L), 
and activated partial thromboplastin time of 46.1 seconds. 

Serum creatinine is 0.44 mg/dL (38.90 μmol/L), sepsis screen 
and blood culture are negative, and the chest radiograph is 
normal. He remains hemodynamically stable but is electively 
placed on mechanical ventilation because of poor sensorium, 
inadequate breathing efforts, and carbon dioxide retention. 
Whole body cooling is performed for 72 hours, and rewarming 
is completed over 12 hours.

Medical News, Products & Information

NEONATOLOGY TODAY is interested in publishing manuscripts from Neonatologists, 
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Discussion

Progression

The infant’s sensorium improved over the 
next 3 days, with spontaneous opening and 
normal eye movements, but he remained 
hypotonic with minimal spontaneous limb 
movements (Video). Although blood gases 
were normal, he failed attempts at extuba-
tion twice because of persistent pooling of 
secretions and the absence of a gag re-
flex. Given normal EEG with persistent hy-
potonia despite improving sensorium, the 
possibility of a neuromuscular genetic con-
dition was considered, and whole exome 
sequencing was ordered.

See video at: https://players.brightcove.
net/6056665225001/default_default/index.
html?videoId=6338539663112

Actual Diagnosis

Whole exome sequencing reveals Cen-
tronuclear Myopathy Type 1 (Autosomal 
Dominant AD) with Pathogenic strain for 
DNM2 (+), VARIANT - c.1102G>A, located 
at EXON 8.

The Condition

Centronuclear myopathy (CNM) is an in-
herited congenital myopathy (CM), which 
results in muscle weakness, hypotonia, 
and myopathic features on muscle biopsy. 
(4) Congenital myopathies are categorized 
based on the predominant pathologic fea-
tures as core myopathies (most common), 
CNM, and nemaline myopathy. (5)(6) The 
X-linked form of CNM has a severe pre-
sentation at birth with marked weakness, 
respiratory failure, ophthalmoplegia with 
hypotonia, and coexisting birth asphyxia. 
Autosomal dominant forms present late 
and are milder, whereas autosomal reces-
sive forms have an in-between presenta-
tion. (7) Core and nemaline myopathies 
have a slow progression. The presence 
of prominent facial weakness with feeding 
problems with or without ptosis, general-
ized hypotonia with hyporeflexia, respira-
tory and bulbar muscle weakness, and 
the absence of tongue fasciculations hint 
at CNM from other causes in hypotonic 

infants. (8) Many of these neonates may 
succumb in the neonatal period. The infant 
in our case presented with generalized 
hypotonia, severe respiratory muscle in-
volvement, and evidence of birth asphyx-
ia. A family history of neonatal deaths or 
miscarriages is often present. (9) Polyhy-
dramnios and reduced fetal movements 
are frequent during pregnancy, as in this 
case. (10)

Management

Electron microscopy of muscle biopsy and 
genetic testing aid in diagnosis, prognos-
tication, and counseling. Current man-
agement is supportive and offers multi-
disciplinary team care. Some parents opt 
for early palliative care in severe cases. 
Infants who survive beyond the neonatal 
period without significant ventilatory re-
quirements need close respiratory func-
tion monitoring and sleep studies. Car-
rier screening enables parents to make 
informed decisions regarding subsequent 
pregnancies.

Patient Course

The infant remained on a ventilator along 
with enteral tube feeds for 22 days. His 
parents opted for palliative care with the 
de-escalation of intensive care. Single-
gene sequencing of both parents was neg-
ative, suggesting a de novo or sporadic 
mutation, which is known to have a severe 
presentation. The parents were counseled 
and offered follow-up services from the de-
partments of neonatology and medical ge-
netics. However, the infant died soon after.

Lessons for the Clinician

HIE often masks an underlying neuromus-
cular condition; hence, a deeper under-
standing and strong index of suspicion are 
required for timely diagnosis.

In diagnostic dilemmas, the most com-
monly occurring conditions should be 
considered first and treated until a defini-
tive diagnosis is established. In this case, 
treatment for HIE was given.

With affordable and accessible genetic 

testing, such challenging cases should be 
considered for further genetic evaluation 
as it is less intrusive.

American Board of Pediatrics Neonatal-
Perinatal Content Specifications

Know the basis for (including genetic), 
clinical and laboratory features (includ-
ing associated abnormalities), differential 
diagnosis, evaluation, management, and 
outcomes of neonatal hypotonia/neuro-
muscular weakness.

Know the causes, clinical features, evalu-
ation, and management of hypoxic-isch-
emic encephalopathy.

Recognize the controversies associated 
with the introduction of new genetic tests 
for rare and common diseases that pres-
ent in the neonatal period.

AUTHOR DISCLOSURES: Drs Bharad-
waj, Bhargava, Mathai, and Purkaystha 
have disclosed no financial relationships 
relevant to this article. This commentary 
does not contain a discussion of an unap-
proved/investigative use of a commercial 
product/device. See original article for ref-
erences.
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among VLBW decreased from 16.7% in 
pre-EHR era to 14% in post-EHR era. 
Among babies born less than 1,500 grams, 
rates of  necrotizing enterocolitis and cystic 
periventricular leukomalacia, were not 
significantly  affected (Table 2).  Retinopathy 
of  Prematurity  rate was significantly 
reduced from 28% to 26%, with a P-value 
of  0.0045. In the Extreme Low Birth Weight 
group, there was a decrease in mortality 
rate from 23% to 18.6% with a P-value of 
0.0268, and an increase in CLD rate (Table 
3). However,  infection control data showed 
improvement where CLABSI was 3.8% vs 
3%, with a P-value of  0.7, VAP 2.1% vs 
1.6%, with a P-value of  0.08, and CONs 
infection 2.1 vs 0.93%, with a P-value of 
0.03 (Table 4).

Discussion

Several studies have been conducted in 
ambulatory  services and less intensive 
areas, assessing the information flow and 
logistics of  electronic health care records on 
the quality  of  work performance.12,13 These 
studies claimed that the patient-related 
outcomes were better in adult patients, with 
enhanced overall patient care, less ordered 
medications and lab requests. Cordero et al 
demonstrated the advantage of  remote 
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2013-2014
(342)

2015-2016
(433)

P-Value

%%

P-Value

Mortality 23 18.6 0.0268

CLD 11.8 20.25 0.0130

Pneumothorax 5.1 5.85 0.2806

Late Onset Bacterial Sepsis 20.1 20.4 0.6420

CONS 8.2 10.4 0.3221

IVH 19.2 22.2 0.4930

ROP 35.6 33 0.0045

Cystic PVL 3.2 4.5 0.0705

NEC 8.4 8.4 0.2015

Average Length of Stay in NICU 58±63 52.5±40 0.139

Table 4.  Infection RateTable 4.  Infection RateTable 4.  Infection RateTable 4.  Infection Rate

Rate*Rate* P-Value

2013-2014 2015-2016

P-Value

CLABSI 3.8 3 0.7

VAP 2.1 1.6 0.08

LOS 3.7 2.2 0.04

CONS 2.1 0.93 0.03

* Rate = Number of cases / Number of patient days X 1000* Rate = Number of cases / Number of patient days X 1000* Rate = Number of cases / Number of patient days X 1000* Rate = Number of cases / Number of patient days X 1000

Figure 1. Overall Clinical Outcome Before and After EHS.
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dedicated to the identification, treatment 
and cure of urea cycle disorders. NUCDF 
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“Based on the available 
literature,12,13 longer 
duration assessment is not 
an impact factor. In a 
cross-sectional study, Li 
Zhou et al, found no 
association between 
duration of using an EHR 
and improved performance 
with respect to quality of 
care. Intensifying the use 
of key EHR features, such 
as clinical decision 
support, may be needed to 
realize quality 
improvement from EHRs”
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Neonatal Opioid WIth-
drawal Syndrome Fol-
lowing Prenatal Use of 
Supplements Contain-
ing Tianeptine
NEWS PROVIDED BY

American Academy of Pediatrics

by Kelechi Ikeri, MD; Alexandria Anderson, 
MD; Fabien Eyal, MD; Richard Whitehurst, 
MD

January 12, 2024

Tianeptine is an opioid receptor agonist 
that is prescribed as an antidepressant 
in many countries. In the United States, 
tianeptine is not approved for medical use 
because of its potential for abuse and ad-
diction. Nonetheless, products containing 
tianeptine are easily obtainable and are 
marketed as dietary supplements. There 
are increasing reports of adverse effects 
and fatal toxicities resulting from tianep-
tine use among adolescents and adults. 
This emerging public health threat could 
escalate the opioid epidemic and drive in-
creased newborn perinatal exposure. The 
impact of in utero exposure to tianeptine 
has not been studied, and to our knowl-
edge, the authors of only 1 report have 
documented possible neonatal effects. 

Here, we describe a case of chronic pre-
natal exposure to tianeptine in the set-
ting of maternal dependence on dietary 
supplements. This infant developed signs 
of severe withdrawal shortly after birth 
that were refractory to treatment with oral 
phenobarbital but responded to subse-
quent oral morphine therapy. On further 
questioning, the mother revealed the use 
of a tianeptine-containing dietary supple-
ment. We did not perform confirmatory 
toxicology testing because tianeptine is 
not assayed by usual urine drug screen-
ing tests. For infants with clinical signs of 
opioid withdrawal without known etiology, 
we suggest that the maternal interview 
should inquire about the use of neuro-
tropic over-the-counter drugs. 

NT 

Evaluation of Airborne 
Chemicals from Neo-
natal Incubators - Let-
ter to Health Care Pro-
viders
NEWS PROVIDED BY

U.S. Food & Drug Administration

Content current as of January 3, 2024

First Released on February 23, 2023

The U.S. Food and Drug Administration 
(FDA) is informing health care providers 
and facilities about the potential for ex-
posure to airborne chemicals that may be 
released from neonatal incubators. The 
FDA is evaluating published literature that 
reports elevated levels of formaldehyde, 
cyclohexanone, and other volatile chemi-
cals (such as human-made chemicals 
used and produced in manufacturing) from 
neonatal incubators. Potential sources of 
these airborne chemicals include materi-
als used to make neonatal incubators as 
well as natural and human-made sources 
external to the incubator.

The FDA is working with manufacturers of 
neonatal incubators to collect and evalu-
ate data from their products to determine 
whether these airborne chemicals are re-
leased, and if so, the amount of exposure 
and the potential risks to health from such 
exposure, if any, for newborns and others 
(such as health care providers). Currently, 
the FDA is not aware of any reported ad-
verse events related to the use of neonatal 
incubators and exposure to these airborne 
chemicals.

Recommendations

At this time, the FDA has the following rec-
ommendations for health care providers 
and facilities:

• Continue to use neonatal incubators. 
The FDA recognizes that incuba-

http://www.NeonatologyToday.net
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tors are critical for neonates (infants 
less than four weeks old) that cannot 
maintain their body temperature.

• Be aware that the FDA is working 
with manufacturers to understand 
the potential for exposure to airborne 
chemicals (formaldehyde, cyclohex-
anone, and other volatile chemicals) 
that may be released from neonatal 
incubators, potential health risks, 
and mitigation strategies, if needed. 
Remain alert for further updates and 
recommendations from the FDA and 
neonatal incubator manufacturers.

• Review your current plan for proper 
air ventilation in neonatal settings.

• While the FDA further evaluates this 
issue, as an interim precautionary 
measure, consider running new neo-
natal incubators prior to use with pa-
tients for a week in a well-ventilated 
space using clinically relevant con-
ditions for temperature and humid-
ity, as the release of these airborne 
chemicals may decline over time.

• Follow the neonatal incubator manu-
facturer's instructions for use, includ-
ing disinfection and cleaning, prior to 

first use with patients.

• Report any issues with neonatal in-
cubators to the FDA.

January 3rd, 2024, Update:

Based on new data and information pro-
vided by the manufacturer, new neonatal 
incubators by Drager do not need to be 
run for a week before clinical use. Testing 
on Drager’s newly manufactured neona-
tal incubators did not demonstrate con-
cerning levels of airborne chemicals. 

Unique Device Identifier (UDI) informa-
tion provided by Drager:

• Babyleo TN 500; UDI: 
04048675000051

• Isolette 8000 plus, UDI: 
04049098090612

• TI500 Transport Incubator, UDI: 
04049098000208

NT

Advances in the Care 
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Neonatal Opioid With-
drawal Syndrome
NEWS PROVIDED BY
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Abstract

A significant number of advances have 
been made in the last 5 years with respect 
to the identification, diagnosis, assess-
ment, and management of infants with pre-
natal opioid exposure and neonatal opioid 
withdrawal syndrome (NOWS) from birth 
to early childhood. The primary objective of 
this review is to summarize major advanc-
es that will inform the clinical management 
of opioid-exposed newborns and provide 
an overview of NOWS care to promote 
the implementation of best practices. First, 
advances with respect to standardizing 
the clinical diagnosis of NOWS will be re-
viewed. Second, the most commonly used 
assessment strategies are discussed, with 
a focus on presenting new quality improve-
ment and clinical trial data surrounding the 
use of the new function-based assessment 
Eat, Sleep, and Console approach. Third, 
both nonpharmacologic and pharmaco-
logic treatment modalities are reviewed, 
highlighting clinical trials that have com-
pared the use of higher calorie and low 
lactose formula, vibrating crib mattresses, 
morphine compared with methadone, bu-
prenorphine compared with morphine or 
methadone, the use of ondansetron as a 
medication to prevent the need for NOWS 
opioid pharmacologic treatment, and the 
introduction of symptom-triggered dosing 
compared with scheduled dosing. Fourth, 
maternal, infant, environmental, and ge-
netic factors that have been found to be 
associated with NOWS severity are high-
lighted. Finally, emerging recommenda-
tions on postdelivery hospitalization follow-
up and developmental surveillance are 
presented, along with highlighting ongoing 
and needed areas of research to promote 
infant and family well-being for families im-
pacted by opioid use.
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Optimizing Nutrition in 
Neonates with Kidney 
Dysfunction
NEWS PROVIDED BY

American Academy of Pediatrics

Abstract

The nutritional management of neonates 
with kidney disease is complex. There 
may be significant differences in nutritional 
needs based on the duration and cause of 
kidney dysfunction, including acute kidney 
injury (AKI) and chronic kidney disease 
(CKD). Furthermore, the treatment modality, 
including acute (continuous renal replace-
ment therapy and peritoneal dialysis [PD]) 
and chronic (intermittent hemodialysis and 
PD) approaches may differentially affect 
nutritional losses and dietary needs. In this 
review, we discuss the pathophysiology of 
compromised nutrition in neonates with AKI 
and CKD. We also summarize the existing 
data and consensus recommendations on 
the provision of nutrition to neonates with 
AKI and CKD. We highlight the paucity of 
data on micronutrient losses and the need 
for future prospective studies to enhance 
nutritional supplementation to hopefully im-
prove outcomes in these patients.
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10 strategies pediatri-
cians can use to achieve 
breastfeeding equity
NEWS PROVIDED BY

American Academy of Pediatrics

by Tara S. Williams, M.D., FABM, FAAP, 
and Julie L. Ware, M.D., M.P.H., IBCLC, 
FABM, FAAP

January 1, 2024

Despite the overall increase in breast-
feeding* rates in the U.S., significant dis-
parities continue.

African American women, in particu-
lar, face structural barriers that pres-
ent unique challenges to meeting their 
breastfeeding goals (Tran V, et al. Matern 

Child Nutr. 2023;19:e13428). While race 
is a social construct, implicit bias and 
structural racism have negative impacts 
on health outcomes.

Pediatricians can play a significant role in 
helping to close this gap. Mothers who are 
encouraged to breastfeed by their physi-
cian are four times more likely to breast-
feed than women who do not receive 
encouragement (Lu MC, et al. Obstet 
Gynecol. 2001;97:290-295). In addition, 
women who perceive that their pediatri-
cian favors exclusive breastfeeding are 
1.5 times more likely to breastfeed ex-
clusively than those without that percep-
tion (Ramakrishnan R, et al. J Hum Lact. 
2014;30:80-87).

Breastfeeding has been shown to pro-
tect mothers from breast cancer, ovarian 
cancer, type 2 diabetes and cardiovas-
cular disease. Benefits to infants include 
reduced risk of necrotizing enterocolitis, 
respiratory and gastrointestinal infec-
tions, otitis media, diabetes and sudden 
unexplained infant death (Victora CG, et 
al. Lancet. 2016;387:475-490). A recent 
study of nearly 10 million U.S. infants 
demonstrated a 33% reduction in the 
odds of post-perinatal infant death (days 
7-364) associated with the initiation of 
any breastfeeding (Ware JL, et al. Am J 
Prev Med. https://pubmed.ncbi.nlm.nih.
gov/37220859/).

Here are 10 strategies pediatricians can 

Postpartum Revolution
@ANGELINASPICER
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employ to achieve breastfeeding equity:

1. Check your biases.

Be aware of your biases and learn how they impact the care 
you provide. Encourage every mother to try breastfeeding and 
provide needed support. To explore your biases, take the Implicit 
Association Test. 

2. Become skilled at assessing latch and milk transfer.

The key to successful breastfeeding is good attachment. This 
is evidenced by an asymmetric latch and audible swallows that 
confirm breastmilk is being transferred. To learn this skill, watch 
a tutorial at https://bit.ly/3riVi7i(from the 3:58 to 7:58 minute 
marks).

3. Pause before offering formula supplementation.

Always maximize direct breastfeeding first. If supplementation is 
required, preferentially use mother’s own milk, then pasteurized 
human donor milk and then formula. 

Learn and practice evidence-based guidelines for supplementa-
tion. Resources include “Evidence-Based Updates on the First 
Week of Exclusive Breastfeeding Among Infants ≥35 Weeks;” 
Academy of Breastfeeding Medicine clinical protocol “Supple-
mentary Feedings in the Healthy Term Breastfed Neonate;” and 
the Newborn Weight Tool.

4. Stop the pump and dump.

In very rare circumstances, a medication may be contraindicat-
ed for breastfeeding. Utilize evidence-based resources to de-
termine if breastfeeding is contraindicated with certain medica-
tions. Resources include LactMed, Infant Risk Center, and Trash 

the Pump and Dump.

5. Learn to triage and manage common breastfeeding con-
cerns (e.g., infant weight loss, maternal engorgement, nip-
ple pain).

Be alert for conditions that may make breastfeeding more dif-
ficult. These include maternal factors (e.g., diabetes, obesity, 
hypothyroidism, polycystic ovarian syndrome, infertility, breast 
surgery, use of nipple shields) and infant factors (e.g., late pre-
term, ankyloglossia, cleft palate). To learn more, check out the 
AAP breastfeeding residency curriculum.

6. Connect moms to culturally matched and competent 
breastfeeding support.

One example is Reaching Our Sisters Everywhere. The group 
hosts a twice weekly virtual support platform focused on caring 
for families of color and has trained many people to help more 
families achieve breastfeeding success. 

In addition, local groups have blossomed, including All Moms 
Empowered to Nurse in Cincinnati and Black Mothers Breast-
feeding Association in Detroit. To find support groups in your 
area, visit https://web.usbreastfeeding.org/coalitions/search.

7. Be an advocate for equitable maternity care practices.

Hospital compliance with the Ten Steps to Successful Breast-
feeding as part of the Baby-Friendly Hospital Initiative (BFHI) 
strongly correlates with improved breastfeeding rates. In particu-
lar, skin-to-skin contact within the first hour of delivery, breast-
milk only (no formula supplementation unless medically indi-
cated), 24/7 rooming-in and breastfeeding on-demand have the 
biggest impact. 

http://www.NeonatologyToday.net
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Implementation of the BFHI in Mississippi 
led to a 17% reduction in racial disparities 
in breastfeeding initiation (Burnham L, et 
al. Pediatrics. 2022;149:e2020030502), 
demonstrating that implementation of 
evidence-based guidelines can help ame-
liorate the negative impact of structural 
racism and provider bias on clinical out-
comes.

8. Advocate for paid family leave and 
workplace and child care support for 
breastfeeding.

Disadvantaged populations often need to 
return to work in the early postpartum pe-
riod. Educate families regarding laws that 
protect breastfeeding. A letter template 
that you can modify for use in your prac-
tice to advocate for workplace lactation 
accommodations can be found on page 
4 of the Breastfeeding Workplace Guide.

9. Create and maintain a Breastfeeding 
Friendly Office.

Ideally, your practice staff, including phy-
sicians, should represent the ethnic and 
linguistic diversity of the community you 
serve.

Display culturally representative pho-
tos and provide linguistically appropriate 
written and digital media. See the AAP 
Breastfeeding-Friendly Pediatric Office 
Practice for guidance. Posters that show 
racially diverse patients are available 
from the U.S. Department of Agriculture 
at https://bit.ly/3Pn43VR.

10. Monitor the impact of your efforts 
with quality improvement (QI) strate-
gies.

Get Maintenance of Certification credit 
by monitoring breastfeeding rates in your 
practice regularly, being sure to address 
any noted disparities. QI resources from 
the AAP are available at http://aapca2.
org/qi/ and https://bit.ly/3sVZF8J. 

Lastly, join the AAP Section on Breast-
feeding to connect with others and learn 
more about how to support breastfeeding 
within your community.

*The term breastfeeding is used in this 
article. Parents who are gender diverse 
may prefer chestfeeding or other terms 
besides breastfeeding.

Dr. Williams is a member of the AAP Sec-
tion on Breastfeeding Executive Commit-
tee and is chapter breastfeeding coordi-
nator chair. Dr. Ware is an Ohio Chapter 
breastfeeding coordinator and former 
member of the AAP Section on Breast-
feeding Executive Committee.
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Advancing Care for In-
fants with Prenatal Opi-
oid Exposure
NEWS PROVIDED BY

American Academy of Pediatrics

by Lydia Furman, MD, Associate Editor, 
Pediatrics

January 9, 2024

Prenatal opioid exposure increased broad-
ly across the US from 2000 to 2017. Al-
though some states have seen a decline 
since then, specific areas and populations 
continue to see increases, including rural 
areas, New England, and Appalachia, with 
disproportionate impact on pregnant per-
sons who are publicly insured and lower 
income. Infants who have become physio-
logically dependent on opioids in utero ex-
perience an abrupt discontinuation at de-
livery and present clinically with signs and 
symptoms of neonatal opioid withdrawal 
syndrome (NOWS), including nervous sys-
tem irritability and autonomic dysfunction, 
leading to difficulties with feeding, sleep-
ing, and consoling.

In a recently released “State of the Art” 
article in Pediatrics, Dr. Margarida Mas-
carenhas and colleagues in Boston give 
a comprehensive, current overview of the 
identification, evaluation, and care of in-
fants with prenatal opioid exposure from 
delivery through early childhood, and 
outline research in progress that will fur-

ther understanding (10.1542/peds.2023-
062871).

The authors’ well organized and logical 
approach walks the reader through the fol-
lowing elements:

• advances in standardizing the clini-
cal diagnosis of NOWS, including a 
list of guidelines that hospital teams 
can use to standardize approaches, 
crucial to equitable care;

• assessment strategies and the evi-
dence in support of each, with a fo-
cus on the new Eat, Sleep, Console 
(ESC) approach with use of a stan-
dardized ESC Care Tool;

• treatment strategies including both 
pharmacologic and non-pharmaco-
logic strategies, with comparison of 
current evidence supporting specific 
medication regimens, breastfeeding, 
formula choice, and newer modalities 
like vibrating cribs;

• factors that have been shown to af-
fect severity of NOWS presentation, 
such as prenatal care and maternal 
treatments for opioid use disorder, 
potential poly-substance exposure, 
and infant genetic factors; and

• post-hospital care, including devel-
opmental surveillance, family well-
being and support, and early child-
hood considerations.

Throughout the article, the emphasis is 
on research: comparing completed stud-
ies, flagging current ongoing and relevant 
studies, and outlining areas for future 
studies. I believe a key take-home point 
is that discontinuing the use of stigmatiz-
ing and inaccurate language regarding 
NOWS is an important change each of 
us can make. The words we use matter, 
and a non-judgmental approach supports 
equitable care and research. A substance-
exposed newborn with NOWS should no 
longer be labelled as “addicted” or referred 
to as a “NOWS baby”; the infant’s mother 
is a person with opioid use disorder, not 
an “addict” or “addicted mother.” Dr. Mas-
carenhas and colleagues end on a positive 
note, emphasizing the “potential for major 
breakthroughs in understanding the ef-
fects of opioids on the developing brain” as 
well as the need for research in this area 
that incorporates personal, social, devel-
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from respiratory infections
Keeping Your Baby Safe

Wash for more than 20 seconds.

Use alcohol-based
hand sanitizers.

Cold and flu season can be dangerous - especially for vulnerable infants and children. 
Fortunately, there are proven protective measures that we can take to stay healthy.  

How to protect your little ones from germs and viruses

Here's what you can do...

Provide Protective Immunity Take Care of Yourself

Never Put a Mask on Your Baby

We can help protect each other.
www.nat ionalper inatal .org/rsv

Wash Your Hands Limit Contact with Others

If you feel sick or are positive for COVID-19

This is the single, most important thing
you can do to stop the spread of viruses.

Stay current with your
family's immunizations.

Give them your breast milk.

Change your clothes when you get home.

Tell others what you're doing to stay safe.

Drink more water and eat healthy foods.

Stay connected with your family and friends. 

Because babies have smaller airways, a mask can make it harder for them to breathe.

Wash with soap and water and put on fresh clothes before holding or feeding your baby.

Wear a mask to help stop viruses from spreading.

Ask for help caring for your baby and yourself while you recover.

Watch out for symptoms like fever, confusion, or trouble breathing.

W
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Remember, a baby can't remove their mask if they're having trouble breathing.

Face masks and their straps pose a risk of suffocation and strangulation. 

Get Immunized Vaccinations save lives. Protecting your baby from RSV, COVID-19, flu,
and pertussis lowers their risks for complications from respiratory infections. 

Use soap.

Hold your baby skin-to-skin.

Stay home when you can.

Avoid sick people.

Sleep when you can.

Wear a face mask when out.

Seek mental health support.

RSV
COVID-19
colds
flu
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opmental, and environmental factors for 
optimal outcomes.

NT

Transfer Patterns
Among Infants Born at 
28 to 34 Weeks’ Gesta-
tion
NEWS PROVIDED BY

American Academy of Pediatrics

by Sara C. Handley, MD, MSCE; Elizabeth 
G. Salazar, MD; Sarah N. Kunz, MD, MPH; 
Scott A. Lorch, MD, MSCE; Erika M. Ed-
wards, PhD

January 25, 2024

BACKGROUND:

Although postnatal transfer patterns 
among high-risk (eg, extremely preterm 
or surgical) infants have been described, 
transfer patterns among lower-risk popu-
lations are unknown. The objective was 
to examine transfer frequency, indication, 
timing, and trajectory among very and 
moderate preterm infants.

METHODS:

Observational study of the US Vermont 
Oxford Network all NICU admissions da-
tabase from 2016 to 2021 of inborn infants 
280/7 to 346/7 weeks. Infants’ first transfer 
was assessed by gestational age, age at 
transfer, reason for transfer, and transfer 
trajectory.

RESULTS:

Across 467 hospitals, 294 229 infants were 
eligible, of whom 12 552 (4.3%) had an 
initial disposition of transfer. The propor-
tion of infants transferred decreased with 
increasing gestational age (9.6% [n = 
1415] at 28 weeks vs 2.4% [n = 2646] at 
34 weeks) as did the median age at time 
of transfer (47 days [interquartile range 
30–73] at 28 weeks vs 8 days [interquar-

tile range 3–16] at 34 weeks). The median 
post menstrual age at transfer was 34 or 
35 weeks across all gestational ages. The 
most common reason for transfer was 
growth or discharge planning (45.0%) fol-
lowed by medical and diagnostic services 
(30.2%), though this varied by gestation. 
In this cohort, 42.7% of transfers were to 
a higher-level unit, 10.2% to a same-level 
unit, and 46.7% to a lower-level unit, with 
indication reflecting access to specific ser-
vices.

CONCLUSIONS:

Over 4% of very and moderate preterm 
infants are transferred. In this population, 
the median age of transfer is later and 
does not reflect immediate care needs 
after birth, but rather the provision of risk-
appropriate care.

NT

Marijuana Use and 
Breastfeeding: A Sur-
vey of Newborn Nurser-
ies
NEWS PROVIDED BY

American Academy of Pediatrics

by Pearl W. Chang, MD; Neera K. Goyal, 
MD; Esther K. Chung, MD, MPH

January 22, 2024

BACKGROUND AND OBJECTIVES:

Marijuana use has increased nationally 
and is the most common federally illicit sub-
stance used during pregnancy. This study 
aimed to describe hospital practices and 
nursery director knowledge and attitudes 
regarding marijuana use and breastfeed-
ing and assess the association between 
breastfeeding restrictions and provider 
knowledge, geographic region, and state 
marijuana legalization status. We hypothe-
sized that there would be associations be-
tween geography and/or state legalization 
and hospital practices regarding breast-

feeding with perinatal marijuana use.

METHODS:

A cross-sectional, 31-question survey was 
sent electronically to the 110 US hospital 
members of the Academic Pediatric As-
sociation’s Better Outcomes through Re-
search for Newborns (BORN) network. 
Survey responses were analyzed using 
descriptive statistics to report frequen-
cies. For comparisons, χ2 and Fisher ex-
act tests were used to determine statistical 
significance.

RESULTS:

Sixty-nine (63%) BORN nursery directors 
across 38 states completed the survey. 
For mothers with a positive cannabinoid 
screen at delivery, 16% of hospitals uni-
versally or selectively restrict breastfeed-
ing. Most (96%) nursery directors reported 
that marijuana use while breastfeeding is 
“somewhat” (70%) or “very harmful” (26%). 
The majority was aware of the potential 
negative impact of prenatal marijuana use 
on learning and behavior. There were no 
consistent statistical associations between 
breastfeeding restrictions and provider 
marijuana knowledge, geographic region, 
or state marijuana legalization status.

CONCLUSIONS:

BORN newborn clinicians report highly 
variable and unpredictable breastfeeding 
support practices for mothers with peri-
natal marijuana use. Further studies are 
needed to establish evidence-based prac-
tices and to promote consistent, equitable 
care of newborns with perinatal marijuana 
exposure.

NT
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PAC/LAC offers continuing 
education for: 

• Continuing Medical 
Education (CME)

• California Registered Nurses 
(CEU)

• Licensed Clinical Social 
Workers (LCSW)

• Licensed Marriage and 
Family Therapists (LMFT)

• Licensed Professional 
Clinical Counselors (LPCC)

• Licensed Educational 
Psychologists (LEP)

• Certified Health Education 
Specialists (CHES)

• Continuing Respiratory Care 
Education (CRCE)

www.paclac.org
 

CONTINUING MEDICAL EDUCATION  

The Continuing Education Department at PAC/LAC is pleased to consider requests to be a
joint provider of your CME activity. PAC/LAC is actively involved in direct and joint-
providership of multiple continuing education activities and programs and works with our
partners to ensure the highest standards of content and design. PAC/LAC is the recipient of
the 2018 Cultural & Linguistic Competency Award. This award recognizes a CME provider
that exemplifies the goal of integrating cultural and linguistic competency into overall program
and individual activities and/or a physician who provides leadership, mentorship, vision, and
commitment to reducing health care disparities

PAC/LAC is an accredited provider of continuing education by Accreditation Council for 
Continuing Medical Education / Institute for Medical Quality, the California Board of 

Registered Nursing, the California Association of Marriage and Family Therapists, the 
National Commission for Health Education Credentialing, and the American Association for 

Respiratory Care.

To inquire about Continuing Education Joint-Providership opportunities for your event please visit our 
website and complete the online request form.

Home Donate Contact

GoSearch

How? By improving pregnancy and birth outcomes through the promotion of evidence-based practices, and providing leadership, education and support 
to professionals and systems of caring for women and their families.

PAC/LAC’s core values for improving maternal and child health have 
remained constant for over 30 years – a promise to lead, advocate and 
consult with others.

Leadership

Providing guidance to healthcare professionals, hospitals and healthcare 
systems, stimulating higher levels of excellence and improving outcomes 
for mothers and babies.

Advocacy

Providing a voice for healthcare professionals and healthcare systems to 
improve public policy and state legislation on issues that impact the 
maternal, child and adolescent population.

Consultation

Providing and promoting dialogue among healthcare professionals with the 
expectation of shared excellence in the systems that care for women and 
children. 

About Services Programs Education Events Conferences Job Listing

What We Do
• Perinatal quality improvement

• Educational events and trainings

• Program development and evaluation

• Site-specific, regional, and state data

Learn More

Perinatal Advisory Council: Leadership, Advocacy, And Consultation
Our mission is to positively impact the health of women and their families.

http://www.paclac.org
http://www.paclac.org
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DURING COVID-19
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HORIZONTAL INFECTION
SEPARATION AND TRAUMA

Both parents and providers 
are confronting significant...

We encourage families and clinicians to 
remain diligent in learning up-to-date evidence.

FEAR
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LONGITUDINAL DATA

PROTECTS

Partnering for patient-centered care
when it matters most.

EVIDENCE

nat ionalper inatal .org
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What is the best 
for this unique dyad?

EEK PARTICIPATION

ELP EXPLORE OPTIONS

SSESS PREFERENCES

EACH A DECISION

VALUATE THE DECISION

MENTAL HEALTH
 

NEW DATA EMERGE DAILY. NANN AND NPA ENCOURAGE PERINATAL CARE PROVIDERS TO ENGAGE IN CANDID CONVERSATIONS
WITH PREGNANT PARENTS PRIOR TO DELIVERY REGARDING RISKS, BENEFITS, LIMITATIONS, AND REALISTIC EXPECTATIONS. 
 

We need to understand more about outcomes for mothers
and infants exposed to COVID-19, with special attention to: . .

POSTPARTUM CARE DELIVERY
 

http://nationalperinatal.org
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December 20, 2021 

Dear Dr. Sappenfield, 

As you know, the Fragile Infant Feeding Institute (FIFI) is now working 
closely with Loma Linda Publishing Company (LLPC) to continue 
ownership of FIFI Conference now in its 18th year.  USF Health has 
always supported FIFI and we will continue to refer to the expanded 
educational conference as the Fragile Infant Forums and 
Implementation of Standards (FIFI-S).  Dr. Joy Browne, Dr. Mitchell 
Goldstein, Dr. Erin Ross, Dr. Carol Jaeger, and Dr. Elba Fayard will co-
chair the conference.  

Dr. Goldstein is the CEO of Loma Linda Publishing Company (a not-for-
profit Delaware 501 (C) (3) corporation) and the Editor in Chief of 
Neonatology Today (a wholly-owned subsidiary of LLPC). Neonatology 
Today has featured the conference, provided coverage of the 
proceedings, and published conference abstracts for the past several 
years. 

We are delighted to continue the mission of educating clinicians on the 
most recent, evidence-based newborn care and practice in feeding 

https://nantconference.com/call-for-abstracts/call-for-abstracts/
https://nantconference.com/early-notification/
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Robin Dawn Clark, MD
Case Summary:

A six-day-old male infant with meconium peritonitis was born 
prematurely by C-section for breech presentation at 28 weeks 
4 days gestational age after spontaneous onset of labor. 
Polyhydramnios, fetal ascites, and echogenic bowel were noted at 
the 21-week fetal ultrasound examination. The mother, a 21-year-
old primigravida, had Graves' disease that was untreated until 
the last two months of pregnancy when she was evaluated by a 
maternal-fetal medicine specialist, who prescribed methimazole. 
She had normal CFTR gene sequencing, normal maternal serum 
AFP, and a low-risk result on a cell-free DNA screening test for 
aneuploidy. An amniocentesis was performed with normal fetal 
chromosome microarray and negative CMV and toxoplasma 
studies. Amniotic fluid was meconium-stained. The placenta 
was large (760 grams, disc, 97th %ile) with abnormal histology: 
patchy villous edema, fetal vascular malperfusion (multiple foci 
of avascular villi, occasional stem villous obliteration), and no 
significant inflammation. The BW was 1.741 kg (99th %ile), 
Length 37.5 cm (54th %ile), and HC 28.5 cm (94th %ile). The 
baby had two laparotomies in the first days of life without bowel 
resection because the bowel was matted, consistent with an in 
utero perforation and meconium pseudocyst. The family history 
was negative for cystic fibrosis or consanguinity. The baby’s post-
operative status limited physical examination, but there were no 
dysmorphic features.  

Discussion:

Meconium ileus, peritonitis, and in utero bowel perforation have 
many causes. Over half of newborns with meconium ileus (MI) 
have cystic fibrosis (CF), which is unlikely in this case but will 
be pursued with CFTR gene analysis in the newborn. Other 
common causes are in utero infections, including syphilis (1) and 
congenital atresia of the intestine or bowel mediated by vascular 
hypoperfusion of the gut, which seems to be the most likely cause 
in this case. Interestingly, maternal Graves' disease does not 
seem to increase the chance of meconium ileus, and methimazole 
therapy cannot be implicated in this case, as the drug was started 
after the GI anomalies were recognized at 21 weeks gestation. 

Although this infant would likely not benefit, the first issue of 
Neonatology Today in the new year seems like an auspicious time 
to bring our readers some good news about advances in therapy 
for MI due to CF. All of us could use some good news in 2024.

First, let us discuss some background about CF and MI. CF 
exerts its first effects on the pancreas during fetal life: in ~85% 
of individuals with CF, fibrosis of the pancreas begins in utero. 
About 12-20% of infants with CF present with meconium ileus. 
Reduced secretion of pancreatic enzymes also causes exocrine 
pancreatic insufficiency, malabsorption, and failure to thrive in 
patients with CF. Cystic fibrosis therapy has been vastly improved 
by the recent development of CFTR modulator drugs designed to 
overcome specific defects in different types of abnormal CFTR 
proteins. The FDA now approves these drugs for the treatment 
of cystic fibrosis in children as young as two years old but not, as 

“A six-day-old male infant with 
meconium peritonitis was born 
prematurely...Polyhydramnios, fetal 
ascites, and echogenic bowel were 
noted at the 21-week fetal ultrasound 
examination. The mother, a 21-year-old 
primigravida, had Graves' disease that 
was untreated until the last two months 
of pregnancy...[and was] prescribed 
methimazole. She had normal CFTR gene 
sequencing, normal maternal serum AFP, 
and a low-risk result on a cell-free DNA 
screening test for aneuploidy.” 

Genetics Corner: A Premature Infant with Meconium 
Peritonitis Inspires an Update on the First Cases of In 
Utero Therapy for Meconium Ileus Due to Cystic Fibrosis

NEONATOLOGY TODAY is interested in publishing manuscripts from Neonatologists, 
Fellows, NNPs and those involved in caring for neonates on case studies, research results, 

hospital news, meeting announcements, and other pertinent topics. 
Please submit your manuscript to: LomaLindaPublishingCompany@gmail.com

“Meconium ileus, peritonitis, and in 
utero bowel perforation have many 
causes. Over half of newborns with 
meconium ileus (MI) have cystic fibrosis 
(CF), which is unlikely in this case 
but will be pursued with CFTR gene 
analysis in the newborn. Other common 
causes are in utero infections, including 
syphilis and congenital atresia of the 
intestine or bowel mediated by vascular 
hypoperfusion of the gut, which seems 
to be the most likely cause in this case.” 
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yet, in the newborn.  

There is evidence that early pancreatic damage in CF may not 
be irreversible. Early treatment with Ivacaftor, a CFTR modulator 
drug, increased fecal elastase, with a more significant effect in 
younger children of 12–24 months and 2–5 years compared to 
older children (2). CFTR modulator drugs cross the placenta and 
appear in cord blood and breast milk. When pregnant CF mothers 
continue their CFTR modulator treatment during gestation, their 
exposed infants do not experience any harmful effects (3). At least 
one affected fetus with CF seems to have benefited from maternal 
CFTR modulator therapy. In New York State, a pregnant woman 
with CF continued CFTR modulator therapy during her pregnancy. 
She delivered an infant with CF who had preserved pancreatic 
function to the extent that the newborn screening test was falsely 
negative for CF. In New York state, the CF newborn screening test 
algorithm requires a high immunoreactive trypsinogen (IRT) value 
in the top 5% for that day to proceed to CFTR gene analysis. In 
this case, the affected infant with CF had an IRT value that was 
below the threshold for gene analysis, although she was found to 
have two copies of the F508del variant (4).

Three recent case reports show the efficacy of maternal CFTR 
modulator therapy initiated in pregnancy in reversing meconium 
ileus due to CF detected in fetal life when the mothers were 
themselves healthy carriers. A case report from Charleston, South 
Carolina, documented CFTR modulator therapy with lumacaftor-
lumacaftor-ivacaftor (ETI) treatment in a F508del carrier mother 
who was pregnant with an affected F508del homozygous fetus. 
A 23-week fetal ultrasound established the diagnosis of MI with a 
dilated, hyperechoic bowel that persisted on subsequent imaging. 
The mother began ETI at 32 weeks, and by treatment day 27, fetal 
bowel dilation had resolved by imaging. The female infant was 
born at 36 weeks gestation without complications. The mother 
continued ETI while breastfeeding. The authors concluded that 
“maternal ETI treatment likely led to resolution of the MI, and 
evidence supports continued infant benefit through breastmilk” 
(5). Authors in Spain (6) reported a healthy pregnant patient who 
underwent CFTR modulator therapy with ETI to treat her fetus with 
CF (F508del homozygous CFTR mutation) and MI. Both parents 
were carriers of the F508del CFTR variant. Ultrasound findings 
suggestive of MI were observed at 24 weeks. The fetus was 
diagnosed with CF by amniocentesis at 26+2 weeks. Maternal 
ETI therapy began at 31+1 weeks. No dilated bowel was observed 

at 39 weeks, and there were no signs of bowel obstruction after 
birth. Maternal ETI treatment was continued during breastfeeding, 
with normal liver function. A third report from Stanford University 
in California (7) documented fetal therapy with ETI for CF and MI 
in a heterozygote carrier mother from 26 weeks gestation. Seven 
weeks after starting therapy, there was apparent resolution of fetal 
meconium ileus and microcolon on imaging studies. A healthy 
infant was delivered at 39 weeks gestation, although her IRT was 
elevated and fecal elastase level was low, indicating that she had 
pancreatic insufficiency. 

Although these are only a handful of case reports and more 
studies are needed, they show the great potential of treating MI 
in CF during fetal life (8, 9). This is a hopeful sign that a better 
prognosis for newborns with MI and CF may be on the horizon as 
we enter this new year. 

Practical applications:

1. Recall that CFTR modulator drugs taken by pregnant women 
with cystic fibrosis (CF) cross the placenta and appear in 
cord blood and breast milk. 

2. Understand how CFTR modulator drugs given to a pregnant 
woman can improve and preserve fetal pancreatic exocrine 
function in the fetus affected with meconium ileus (MI) due 
to cystic fibrosis. 

3. Recognize that a newborn screening algorithm for CF that 
relies on an elevated immunoreactive trypsinogen (IRT) 
value could give a false negative result for CF in infants 
exposed to CFTR modulator therapy during their gestation. 
For this reason, order comprehensive CFTR gene analysis 
for all infants exposed to CFTR modulator medications 
during gestation.
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December 20, 2021 

Dear Dr. Sappenfield, 

As you know, the Fragile Infant Feeding Institute (FIFI) is now working 
closely with Loma Linda Publishing Company (LLPC) to continue 
ownership of FIFI Conference now in its 18th year.  USF Health has 
always supported FIFI and we will continue to refer to the expanded 
educational conference as the Fragile Infant Forums and 
Implementation of Standards (FIFI-S).  Dr. Joy Browne, Dr. Mitchell 
Goldstein, Dr. Erin Ross, Dr. Carol Jaeger, and Dr. Elba Fayard will co-
chair the conference.  

Dr. Goldstein is the CEO of Loma Linda Publishing Company (a not-for-
profit Delaware 501 (C) (3) corporation) and the Editor in Chief of 
Neonatology Today (a wholly-owned subsidiary of LLPC). Neonatology 
Today has featured the conference, provided coverage of the 
proceedings, and published conference abstracts for the past several 
years. 

We are delighted to continue the mission of educating clinicians on the 
most recent, evidence-based newborn care and practice in feeding 

http://www.NeonatologyToday.net
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Jonathan K Muraskas, MD, Jay P Goldsmith, MD

A 34-year-old primigravida with positive prenatal care is admitted 
at 34 and 0/7 weeks for preterm labor and spontaneous rupture 
membranes approximately 4 hours prior to presentation. There 
is no clinical evidence for chorioamnionitis. Pregnancy has been 
complicated by gestational diabetes requiring metformin. The 
most recent ultrasound, approximately two weeks prior to this 
admission, demonstrated an estimated fetal weight greater than 
the 95th percentile at 32 weeks gestation. Labor progressed, and 
the mother delivered a 2985 g LGA newborn male by spontaneous 
vaginal delivery at 34 and 0/7 weeks. Apgar scores of 4 and 8 were 
assigned at 1 and 5 minutes, respectively, and the infant required 
stimulation and CPAP because of mild respiratory distress. 
Because of respiratory distress and prematurity, he was admitted 
to the neonatal intensive care unit. The initial glucose was 12 mg/
dL. At approximately 40 minutes of life, an IV was started, a 2 cc/
kg bolus of dextrose 10% was given, and a continuous IV rate was 
established at 80 cc/kg/day. A repeat point-of-care (POC) glucose 
drawn at 55 minutes of life was 22 mg/dL. Another dextrose 10% 
bolus at 2 cc/kg was given. At approximately 120 minutes of life, 
repeat glucose was 36 mg/dL. At 3 hours of life, a glucose value 
was 55 mg/dL and remained stable throughout the rest of the 
NICU course.

Despite lower glucose values, there were no clinical signs of 
hypoglycemia documented. The baby had an unremarkable NICU 
course consistent with transient tachypnea of the newborn. He was 
discharged at approximately 36 and 5/7 weeks postmenstrual age 
and was nippling ad lib with a normal discharge physical exam. The 
discharge summary listed diagnoses as late preterm male, infant 
of a diabetic mother, transient tachypnea of the newborn, and 
hypoglycemia. At approximately eight years of age, this child was 
diagnosed with mild autism spectrum disorder (ASD). Throughout 
early grade school, he continued to score less than the 10th 
percentile relative to proficiency in literacy and mathematics. A 
malpractice claim was filed against the treating neonatologist, with 
the plaintiff neonatologist expert claiming that this is a meritorious 
case and produced literature that he described as “authoritative,” 
demonstrating transient hypoglycemia as the sole causation for all 
of this child’s adverse neurodevelopmental outcomes because no 
other diagnosis could be responsible. However, no consideration 
was given to multiple studies demonstrating no significant long-
term neurodevelopmental deficits in this population. Furthermore, 
the plaintiff expert opines that hypoglycemia was listed as 
a diagnosis in the discharge summary, and the diagnosis of 
hypoglycemia in a late preterm infant required a more aggressive 
treatment. This case is still active.

Hypoglycemia describes a low concentration of glucose in the 

blood. Hypoglycemia affects up to 1 million newborns every year. 
The annual cost in the United States exceeds 2 billion dollars. 

Questions regarding this diagnosis that often arise at the bedside 
are: 

1.  How low a glucose concentration is too low? 

“A 34-year-old primigravida...is admitted 
at 34 and 0/7 weeks for preterm labor 
and spontaneous rupture membranes 
approximately 4 hours prior to 
presentation...Pregnancy has been 
complicated by gestational diabetes 
requiring metformin...the mother 
delivered a 2985 g LGA newborn male...
Apgar scores of 4 and 8...at 1 and 5 
minutes, respectively, and the infant 
required stimulation and CPAP because 
of mild respiratory distress. Because of 
respiratory distress and prematurity, he 
was admitted to the neonatal intensive 
care unit. The initial glucose was 12 
mg/dL. At approximately 40 minutes of 
life...a 2 cc/kg bolus of dextrose 10% 
was given, and a continuous IV rate was 
established at 80 cc/kg/day. A repeat 
point-of-care (POC) glucose drawn at 55 
minutes of life was 22 mg/dL. Another 
dextrose 10% bolus at 2 cc/kg was given. 
At approximately 120 minutes of life, 
repeat glucose was 36 mg/dL. At 3 hours 
of life, a glucose value was 55 mg/dL and 
remained stable throughout the rest of 
the NICU course.” 

Reducing Professional Liability in Neonatal Hypoglycemia
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2.  At what level of serum glucose concentration does brain 
damage occur? 

3.  How long can serum glucose be low before irreversible brain 
damage occurs?  

Hypoglycemia screening and management practices vary 
significantly across the United States. Significant “pathologic” 
hypoglycemia has not been defined by a single number that can 
be applied universally to all patients. A consistent definition of 
hypoglycemia does not exist for the first 48 hours of life. Lower 
glucose values in the first two hours of life are a normal physiologic 
adaptation to extrauterine life. Most clinicians consider plasma 
glucose values lower than 35 mg/dL abnormal in the first 48 
hours of life, regardless of gestational age. In an attempt to guide 
clinicians, the AAP has relied on analysis of the lower range of 
glucose that occurs during the establishment of postnatal glucose 
homeostasis and advised actionable ranges of 25–40 mg/dL for 
the first 4 hours of life and 35–45 mg/dL from 4 hours to 24 hours 
of age. Glucose levels rise and should be similar to older children 
after the first 48 hours of life. There is no consistent threshold 
or lower limit single value for plasma glucose concentrations 
below which neurologic impairment or injury invariably begins or 
develops. (1) Most reasonable clinicians feel that asymptomatic 
hypoglycemia is benign for short periods at any level and that 
prolonged hypoglycemia (i.e., <25 mg/dL) is necessary for many 
hours to cause brain injury.

Blood glucose levels are not necessarily a reflection of brain 
glucose levels. Whole blood glucose values tend to be 10–15% 

lower than plasma glucose. Therefore, bedside point of care 
(POC) glucose values done on whole blood are 10–15% lower 
than plasma glucose levels performed in the laboratory. Whole 
blood glucose can drop if allowed to stand at room temperature. 
Glucose oxidase test strips read by the eye or meter are often 
too unreliable and variable to initiate therapy in an asymptomatic 
newborn. POC bedside devices can provide a rapid screening of 
whole blood glucose. (2) 

Documentation is always the best defense against allegations 
of malpractice, and treating hypoglycemia in newborns is no 
exception. The newborn’s clinical condition, glucose value, 
the method by which it was measured, treatment, and clinical 
response are essential and the standard of care. Most newborns 
with plasma glucose between 25 and 45 mg/dL without symptoms 
are usually fed or given glucose gel. Symptomatic hypoglycemia 
should always be treated with IV glucose with good documentation. 
Symptomatic hypoglycemia has been associated with neurologic 
impairment, including developmental delay, cortical visual deficits, 
cognitive difficulties, and epilepsy. Hypoglycemia could also 
be secondary to neonatal diseases such as hypoxic-ischemic 
encephalopathy, respiratory distress syndrome, and sepsis. 
Signs can include tremors, apnea, jitteriness, cyanosis, irritability, 
lethargy, tachypnea, grunting, hypotonia (hypertonia during 
seizures), poor feeding, tachycardia, and seizures. Neuroimaging 

“Blood glucose levels are not 
necessarily a reflection of brain glucose 
levels. Whole blood glucose values tend 
to be 10–15% lower than plasma glucose. 
Therefore, bedside point of care (POC) 
glucose values done on whole blood are 
10-15% lower than plasma glucose levels 
performed in the laboratory. Whole blood 
glucose can drop if allowed to stand at 
room temperature.” 

“Significant 'pathologic' hypoglycemia 
has not been defined by a single number 
that can be applied universally to all 
patients. A consistent definition of 
hypoglycemia does not exist for the 
first 48 hours of life. Lower glucose 
values in the first two hours of life are 
a normal physiologic adaptation to 
extrauterine life. Most clinicians consider 
plasma glucose values lower than 35 
mg/dL abnormal in the first 48 hours 
of life, regardless of gestational age. 
In an attempt to guide clinicians, the 
AAP has relied on analysis of the lower 
range of glucose that occurs during 
the establishment of postnatal glucose 
homeostasis and advised actionable 
ranges of 25–40 mg/dL for the first 4 
hours of life and 35–45 mg/dL from 4 
hours to 24 hours of age.” 

“There is no consistent threshold or 
lower limit single value for plasma 
glucose concentrations below 
which neurologic impairment or 
injury invariably begins or develops. 
Most reasonable clinicians feel that 
asymptomatic hypoglycemia is benign 
for short periods at any level and that 
prolonged hypoglycemia (i.e., <25 mg/
dL) is necessary for many hours to 
cause brain injury..” 
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of newborns with confirmed symptomatic hypoglycemia classically 
involves the occipital lobe, although more diverse patterns of 
injury have been described (3).

Common malpractice allegations in managing low glucose 
values include failure to initiate blood glucose monitoring when 
identifiable risk factors are present. Lower delivery volume—
Level 1 and Level 2 nurseries—are more vulnerable to allegations 
of delay in initiating IV glucose therapy and delayed transfer to 
a higher level of care in the presence of low glucose values. 
Allegations can also include not heeding both nursing and parental 
concerns, such as poor feeding, hypotonia, jitteriness, or low 
body temperature. As noted, failure to recognize and document 
abnormal clinical signs with low glucose values, treatment, and 
resolution with normoglycemia can be problematic (4). Providers 
should be cautious when listing hypoglycemia as a discharge 
diagnosis, especially if there is no evidence of clinical signs or 
symptoms. A preferred diagnosis is “laboratory hypoglycemia.” A 
skilled plaintiff lawyer can blow up the medical record to show 
a discharge diagnosis of hypoglycemia and go through every 
adverse effect a low blood sugar can potentially cause in a child 
who has low glucose values in the nursery. This topic can make a 
defense difficult when there is a paucity of documentation to refute 
many of these allegations. The mantra of “if you did not document 
it, you did not do it” in a trial is pervasive. 

There has been no convincing evidence that one or more brief 
episodes of low glucose concentrations below a specific value 
cause brain injury or that the duration of low glucose values is 
dangerous. However, a retrospective study of transient glucose 
values <35, <40, and <45 mg/dL in the newborn period was 
associated with lower achievement test scores at ten years 
of age in one study (5). The ongoing HypoEXIT trial is the first 
study to compare neurodevelopmental outcomes using two 
different glucose thresholds for intervention. In this multicenter, 
noninferiority trial, asymptomatic at-risk infants-infants of diabetic 
mothers, late preterm neonates, or newborns with birthweights 
<10%-ile or >90%-ile with hypoglycemia are stratified into different 
protocols: a traditional threshold group with plasma glucose <47 
mg/dL as the cutoff for treatment and a low threshold group using 
a value less than 36 mg/dL. Treatment options were the same in 
both groups and determined by providers. At 18 months, the two 
groups had no significant differences in psychomotor test scores. 
(6) In the randomized Sugar Babies trial, a mid-childhood follow-
up study (at 10–11 years), which included many late preterm 
and term newborns with multiple episodes of glucose values <2 
mmol/L (<36 mg/dL), did not demonstrate any adverse educational 
achievement in the non-treated (placebo) group (7).

The present consensus, using evidence-based medicine, is that 
transient asymptomatic low glucose values and symptomatic 
hypoglycemia promptly treated in the newborn period should not 
result in adverse neurological outcomes.

“Symptomatic hypoglycemia has been 
associated with neurologic impairment, 
including developmental delay, cortical 
visual deficits, cognitive difficulties, and 
epilepsy. Hypoglycemia could also be 
secondary to neonatal diseases such 
as hypoxic-ischemic encephalopathy, 
respiratory distress syndrome, and 
sepsis.” 

“As noted, failure to recognize and 
document abnormal clinical signs with 
low glucose values, treatment, and 
resolution with normoglycemia can 
be problematic. Providers should be 
cautious when listing hypoglycemia 
as a discharge diagnosis, especially if 
there is no evidence of clinical signs 
or symptoms. A preferred diagnosis is 
'laboratory hypoglycemia.'” 

“There has been no convincing evidence 
that one or more brief episodes of 
low glucose concentrations below a 
specific value cause brain injury or that 
the duration of low glucose values is 
dangerous. However, a retrospective 
study of transient glucose values <35, 
<40, and <45 mg/dL in the newborn 
period was associated with lower 
achievement test scores at ten years of 
age in one study” 

“The present consensus, using 
evidence-based medicine, is that 
transient asymptomatic low glucose 
values and symptomatic hypoglycemia 
promptly treated in the newborn period 
should not result in adverse neurological 
outcomes.” 
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Introduction:
Family-centered care (FCC) is a critical part of NICU care. Families 
feel intense stress and anxiety during their infant’s stay in the 
NICU (1–3). Many parents are ill-equipped to handle the adverse 
experience, which can lead to long-lasting negative impacts on 
parental well-being and their children’s health and development. A 
family’s need to be heard, understood, respected, and supported 
by NICU staff is the key to establishing a strong partnership 
between families and the NICU team. Family participation in 
routine infant care, positive parent-infant interaction, and shared 
decision-making with NICU staff are shown to decrease parental 
anxiety and stress levels, as well as later posttraumatic stress 
disorder (PTSD) (4–6). A supportive and nurturing environment 
improves the family’s overall experience during NICU stay and 
the family’s long-term outcomes, given the manifold early bonding 
and caring opportunities for families in the NICU with their infants 
(4, 7–9).

While increasing evidence has shown the benefits of family-
centered and family-integrated care in NICU, establishing and 
incorporating a sustainable FCC program in routine clinical 
practice faces many challenges (10). In this paper, we describe 
how our NICU FCC program, in a safety net hospital, uniquely 
supports NICU families and how the FCC team, over the years, 
has become an integral part of the clinical care team, NICU care, 
and decision-making.

Context: NICU in a Safety Net Hospital Setting:

Santa Clara Valley Medical Center (SCVMC) NICU is an AAP level 

IV, California regional 40-bed NICU with 300–350 annual NICU 
admissions housed in a safety net hospital in San Jose, California. 
Safety net hospitals are committed to providing care for people 
with limited or no access to healthcare due to socioeconomic 
circumstances, insurance status, or health conditions. The mission 
of the Santa Clara County healthcare system is to provide high-
quality, accessible healthcare and service to all persons in the 
county regardless of their socioeconomic status and ability to pay. 
This healthcare system comprises 3 Hospitals with associated 
Clinics and supports 20–25% of county births, with approximately 
4,500 deliveries annually. 

SCVMC FCC Program Development and Growth:

The FCC program journey at SCVMC NICU started in partnership 
with the March of Dimes program in 2009 when our site became 
one of their first ten NICU family support sites through a competitive 
grant application process. The program introduced FCC care into 
our NICU by providing patient education with a kiosk and staff 
education. Over the 15 years, the program’s focus has been to 
promote a culture change incorporating FCC in every aspect of 
NICU care. Since 2012, the FCC program has been supported 
with extramural funding essential for continuous progress in the 
FCC and building a team of paid FCC team members in a safety 
net hospital.

The FCC Team:

Since 2009, the FCC program at SCVMC NICU has grown to the 
current team of three family support specialists (FSS), a family 
education specialist (FES), and an FCC director (Figure 1).  

Family support specialist

Peer support is a powerful tool to support families through 
a difficult journey in the NICU. NICUs need to address the 
psychosocial needs of families during their journey in the NICU. 
Peer support from NICU graduate parents can help mitigate some 
of the stressors the current NICU parents face after admission, 
through the hospital stay, and during the transition from the NICU 

“Family-centered care (FCC) is a 
critical part of NICU care. Families feel 
intense stress and anxiety during their 
infant’s stay in the NICU. Many parents 
are ill-equipped to handle the adverse 
experience, which can lead to long-
lasting negative impacts on parental 
well-being and their children’s health 
and development.” 

NICU Family Centered Care Program 
in a Safety Net Hospital

“Since 2009, the FCC program at SCVMC 
NICU has grown to the current team of 
three family support specialists (FSS), a 
family education specialist (FES), and an 
FCC director (Figure 1)” 
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to home. In this peer support model, the NICU graduate parent 
shares a similar lived experience with the NICU parent, and the 
care provided usually involves sharing information/resources, 
emotional support, and encouragement. Peer support is flexible in 
its approach, i.e., services can be provided in person, by phone or 
email, in groups or individually, and in different settings.

Our selection of FSS was based on the principle that they reflect 
the patient population served by the NICU. The first FSS is a 
Hispanic, bilingual, former NICU mother of a 27-week premature 
infant and a history of fetal loss. She proactively advocated for 
her daughter during her NICU stay. She helps primarily Spanish-
speaking families, accounting for more than 30–50% of our NICU 
families. The next FSS is a former NICU mother of a 27-week 
preterm infant with a history of substance use disorder (SUD) who 
was in recovery at the time of delivery. She supports the NICU 
mothers with a history of SUD. As part of that support, she shares 

her lived experience with recovery programs in the county and 
has also helped NICU mothers tour residential programs in the 
county. The most recent FSS is a former NICU mother of a 24-
week preterm infant. She is a strong advocate for maternal mental 
health support and supports English-speaking NICU families. 

The FSSs support NICU families in many ways (Table 1). Upon 
admission, FSSs will reach out to families 1-2 days after admission, 
introduce themselves, and give them a self-care packet, breastmilk 
bag with icepacks, a NICU stay booklet that outlines caring for 
the baby in the NICU, coping as a NICU parent, getting ready for 
discharge etc., skin to skin brochure, and First 5 resource guides. 
FSSs connect with families in person or by phone once or twice 
weekly to support ongoing needs. They attend family conferences 
with the NICU team with the families’ consent for their presence. 
In addition, they provide additional support to families when their 
babies are critically ill or dying. FSSs administer family satisfaction 
surveys 7–8 days after the infant is admitted into the NICU and 
around discharge time.

Furthermore, they often stay in touch with families following NICU 
discharge on an as-needed basis. They work closely with our 
home follow-up program and High-Risk Infant Follow-up program 
team. They reach out to the appropriate program staff to ensure 
that parental needs are met during NICU stay and after discharge.

Family Education Specialist 

The bedside nurses provide education for families and training 
explicitly related to their infant’s care at beside. However, learning 
in a stressful environment like NICU can be challenging and 
overwhelming. Based on the brain state model, learning is better 
when one is not in a survival or emotional state but in the executive 
state and ready to learn. To overcome this barrier, our designated 
FES provides individual and group family education and training 
away from patient care activities to ensure a calm and stress-free 
learning environment. 

The FES is a former bedside nurse with the experience of having 
a preterm infant. She focuses on reviewing discharge teaching, 
including baby care and CPR classes. In addition, she facilitates 

“Peer support from NICU graduate 
parents can help mitigate some of the 
stressors the current NICU parents face 
after admission, through the hospital 
stay, and during the transition from 
the NICU to home. In this peer support 
model, the NICU graduate parent shares 
a similar lived experience with the NICU 
parent, and the care provided usually 
involves sharing information/resources, 
emotional support, and encouragement.” 

Figure 1. SCVMC family-centered care program timeline 
FCC – family-centered care, SUD – substance use disorder, MAT – medication-assisted treatment.
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scrapbooking sessions that bring multiple NICU families together 
and allow them to connect as an informal support group. 

FCC Director

In the early years of our program, a NICU provider or a staff 
member served as the FCC director and worked closely with the 
FCC team. With the expansion of the FCC team and its activities, 
we recognized that the program required an FCC director whose 
sole responsibility is to lead and work with the FCC team to ensure 
the consistency and effectiveness of the FCC for sustaining 
success and program growth. 

The director of our FCC program is a developmental psychologist 
with her own experience of pregnancy loss at 23 weeks. The 
director oversees weekly structured communication within the 
FCC team and between the FCC team and NICU staff. She 
plays a key role in improving team dynamics, accountability, and 
transparency of the FCC team’s work, actively disseminating FCC 
achievements to NICU staff. Lastly, the director is also responsible 
for program building and expanding the breadth of services the 
team offers both within and outside the NICU. 

Enriching Family Experience:
A fundamental goal of the FCC team is to enrich and bring reprieve 
from stress for NICU families and help build positive, lasting 
memories. Weekly scrapbooking sessions are one of the favorite 

activities for many of the families. The scrapbooking sessions 
away from the bedside help them relax in a calm environment 
as they connect and focus on creating positive memories of their 
NICU stay. In addition, the team organizes family-friendly activities 
to celebrate special occasions throughout the year, including 
Christmas, Thanksgiving, Halloween, New Year, Valentine’s Day, 
Mother’s Day, and Father’s Day. They take photographs of babies 
in special holiday outfits and create mementos for the families. 
These occasions also provide opportunities to connect with other 
NICU families in a relaxing environment and to support each 
other. NICU family picnics and NICU reunions are occasions for 
current NICU families and graduate NICU families to interact with 
NICU staff and other families. In 2019, the FCC team worked 
with the March of Dimes to design and create a Wall of Hope that 
adorned the walls of our NICU. The “Wall of Hope” consists of 
several beautifully written stories of NICU babies who survived 
and thrived after their journey in the NICU. The stories and the 
pictures of the NICU graduates offer hope to new NICU families 
as they embark on what can sometimes be a scary journey. 

While these FCC activities likely occur in many other NICUs, 
our FCC team has overcome many barriers to provide them to 
underserved families in a safety net hospital consistently, weekly, 
year after year, over a decade.

“The director oversees weekly structured 
communication within the FCC team 
and between the FCC team and NICU 
staff. She plays a key role in improving 
team dynamics, accountability, and 
transparency of the FCC team’s 
work, actively disseminating FCC 
achievements to NICU staff. Lastly, the 
director is also responsible for program 
building and expanding the breadth of 
services the team offers both within and 
outside the NICU. ”

“Based on the brain state model, 
learning is better when one is not in a 
survival or emotional state but in the 
executive state and ready to learn. To 
overcome this barrier, our designated 
FES provides individual and group 
family education and training away from 
patient care activities to ensure a calm 
and stress-free learning environment.” 

Table 1. Structure of FCC team and Roles of FSS

Understand our NICU families’ needs and learn their strengths and challenges. 
Provide peer support for NICU families by sharing their lived experiences.
Encourage families to express their needs, concerns, and suggestions and participate in their babies’ care. 
Encourage families to do skin-to-skin kangaroo care, comfort touch, read, breastmilk feeding, and pumping.
Organize activities to reduce families’ anxiety and stress and connect NICU families.
Provide additional support to families when their babies are critically ill or dying.   
Facilitate family-NICU staff partnership to improve family experience and infant outcomes. 
Communicate with NICU leadership and staff to provide family feedback to improve NICU care. 
Provide family’s perspective to the NICU team by participating in NICU meetings.
Facilitate staff education on topics relevant to family-centered care.
Communicate with Home Follow-up and High-Risk Infant Follow-up program staff. 
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FCC Team as Clinical Care Partners:
The FCC team participates in regular clinical care meetings to 
advocate for the NICU families. They attend weekly NICU clinical 
rounds and multidisciplinary rounds. They remind the clinical care 
team of the trauma of the NICU family experience and advocate 
on behalf of the NICU families. The FCC team provides feedback 
from families to medical staff at the weekly meetings and shares 
findings from the patient satisfaction survey in monthly division 
meetings. The team members liaise regularly with the NICU social 
worker and work collaboratively to support family members. Thus, 
the FCC team and their feedback are considered critical to the 
NICU clinical care decision-making as we reflect the “voice of the 
family.” 

The FCC team actively participates with NICU staff in unit 
improvement activities. They advocated for improving discharge 
readiness by highlighting the parents’ feedback on being 
overwhelmed with information at discharge. They suggested 
addressing language barriers in non-English language Preference 
families and the educational needs of some families with limited 
literacy to understand the information in patient handouts. In 2022, 
the FCC team helped establish a Voice of the Patient (VOP) panel 
to engage with NICU leadership and staff to raise awareness 
about the family experience in the NICU and help create a culture 
of respect for our families. Based on the discussions with the VOP, 
recommendations were brought on how to communicate daily and 
effectively with families. In 2023, the FCC team helped establish 
a Family Staff Advisory Council (FSAC) that provides feedback on 
several issues pertaining to families, such as welcome to NICU 
videos for new families and family friendliness in handouts given to 
families. They educate staff on appropriate ways to communicate 

with and about families, given that families go through intense 
trauma during their journey in the NICU.

FCC Team Participates in Staff Education 

A critical area that the FCC team participates in and contributes 
to is NICU staff education in the monthly division meeting. They 
helped educate NICU staff on appropriate ways to communicate 
with and about families, given that families may have histories of 
trauma and go through intense stress during the NICU journey. 

The FCC team participates in FCC advocating activities and 
conferences organized by local, state, and national/international 
organizations, like March of Dimes, Vermont Oxford Network, 
California Perinatal Quality Care Collaborative (CPQCC) FCC 
taskforce, where they learn and share their experience both 
within and outside our institution. They share webinars and grand 
rounds from March of Dimes and other organizations on topics 
of trauma-informed care, staff burnout, and the trauma of NICU 
family experience. 

FCC Team Training and Education:

The professional growth of our FCC team is an essential 
component of program development. All FCC team members 
have received customer service training and informal training from 
the medical social worker on how to support the NICU families 
from the medical social worker. One FSS has undergone further 
training as a family advisory council member of CPQCC and 
parent-family partner training certification. The FSS is currently 
undergoing lactation educator training as well. Our goal is to 
standardize and provide additional training for all team members 
on how best to support the families.  

Measuring Program Impact:

Ongoing data collection for measuring the impact and success of 
any program is critical to the program’s sustainability. The FCC 
team collects such data regularly and submits this quarterly and 
annually to our funding agency. These data include:

• Process Measures: Demographics report to show how many 
families our FCC team supports.

• Outcome Measures: Breastmilk feeding rate at the time of 
discharge, any breastmilk feeding, and neonatal abstinence 
syndrome reports are outcomes that have been shown to 
improve with family-centered care.

“A fundamental goal of the FCC team is 
to enrich and bring reprieve from stress 
for NICU families and help build positive, 
lasting memories.” 

“The FCC team participates in regular 
clinical care meetings to advocate for the 
NICU families. They attend weekly NICU 
clinical rounds and multidisciplinary 
rounds...and advocate on behalf of the 
NICU families. The FCC team provides 
feedback from families to medical staff at 
the weekly meetings and shares findings 
from the patient satisfaction survey in 
monthly division meetings. The team 
members liaise regularly with the NICU 
social worker and work collaboratively to 
support family members.” 

“A critical area that the FCC team 
participates in and contributes to is NICU 
staff education in the monthly division 
meeting. They helped educate NICU staff 
on appropriate ways to communicate 
with and about families, given that 
families may have histories of trauma 
and go through intense stress during the 
NICU journey.” 

http://www.NeonatologyToday.net
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• Success Stories: The NICU families share details of their 
NICU journey with the FCC team. The team regularly 
collects this qualitative information in the form of quotes and/
or success stories from NICU families that spotlight their 
experience in the NICU, what worked, what did not work, 
and how they felt overall about the support provided in the 
NICU.

• The Family Satisfaction Survey is administered twice by the 
FSS, a week after NICU admission and once after discharge. 
The questions on the satisfaction survey center around 
various topics, such as courtesy of front desk staff, how well 
nurses and providers treated families, and how well they 
were prepared for discharge on a Likert scale (very satisfied, 
satisfied, neither satisfied nor dissatisfied, dissatisfied, very 
dissatisfied). Table 2 shows the list of questions in the survey, 
and Figure 2 shows a recent summary of the results of the 
discharge survey.

Barriers to implementing FCC team:

NICU staff accepting the FCC team members as essential 
members of the clinical team is the key to the success of an FCC 
program. While our NICU staff acknowledged the importance 
of the FCC, it took time to recognize the role and value of a 
designated FCC team in the NICU. Initially, introducing our first 
FSS in the unit met resistance from nursing staff and medical 
social workers. There were concerns about confidentiality and 
confusion about the role of FSS. Nursing staff felt that they 
were the family advocates and that there was no need for FSS. 
Medical social workers were concerned that the FSS was not 
adequately trained to talk about social issues, especially when 
the FSS was helping mothers with SUD, informing them of the 
available treatment programs. We clarified the roles of the FCC 
team and arranged for them to get training from social workers. 
Participation in clinical meetings and close communication with 
NICU staff gave the FCC team opportunities to provide their 

Table 2   Family Satisfaction Survey Questions

Overall, how satisfied were/are you with:
1. Your experience in the NICU?
2. Courtesy of the front desk staff?
3. NICU nurses involving you in the care of your infant?
4. NICU doctors/providers involving you in caring for your infant?
5. The respect shown to you and your family by the NICU staff?
6. The explanation given to you about why tests, procedures and/or medical treatments were performed on your infant?

7. The help you receive from our parent support/family-centered care (FCC) team?
8. The teaching you receive to take care of your infant after discharge?
9. What information did NICU staff give about you about your infant’s follow-up appointments after discharge?
10. The overall help given to you by NICU staff?
11. NICU providers call you during rounds every day to give you daily updates on your baby.
12. Are interpreter services offered in the NICU (by a person or tablet)?

Figure 2 Post Discharge Family Satisfaction Survey result

http://www.NeonatologyToday.net
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perspective and input to address family/social issues. Over time, 
NICU staff recognized that families were more open to FSS and 
often felt more comfortable connecting and communicating with 
FSS, which helped establish trust and communication between 
families and NICU staff. Thus, staff came to accept FSS and value 
their services, often relying on them to communicate with families 
effectively. This change in the culture of seeing the FCC members 
as integral parts of the clinical team laid the foundation for the 
successful implementation of FCC in the NICU.

Key Components of the FCC Program:

Establishing a well-integrated family-centered care system in a 
safety net NICU requires several components to be in place: 

(1)  a strong peer support presence in the NICU helps provide 
support to families through their NICU journey. Given the 
population served by our NICU, it is essential to have an 
FCC team that reflects the population served; 

(2)  equally significant, FCC members in safety net NICUs 
like ours must occupy paid positions sustainably. Indeed, 
we would argue that every NICU should consider having 
dedicated, paid FCC team members who are considered 
employees of the NICU; 

(3)  an essential component of this system is fostering pro-
gram development. Given the busy workload of NICU 
staff, employing a dedicated program director is crucial to 
strengthening and growing the FCC program. The director 
is responsible for establishing accountability and transpar-
ency of the team’s work with NICU leadership and fostering 
active, structured communication both within the team and 
between the team and NICU staff; 

(4)  integration of the FCC team into the clinical team is essen-
tial to maintain regular lines of communication and amplify 
the voice of the families. The FCC team should be con-
sidered to represent the true voice of the NICU families at 
weekly meetings; 

(5)  all QI activities must be informed and participated by NICU 
families, which has become a responsibility of our FCC 
team; 

(6)  continuous NICU staff education on the value of FCC to 
change unit culture; and 

(7)  a supportive hospital and NICU leadership that believe in 
the value of FCC is fundamental for the effectiveness and 
sustainability of FCC in clinical practice. Our future efforts 
will further emphasize the role of families in individualized 
medical and developmental care and provide qualifiable 
evidence to advocate for FCC as an integrated part of clini-
cal practice in all NICUs.

Conclusion:

FCC is necessary for improving the quality of care and outcomes 
of high-risk infants and their families’ well-being. Our 15-year 
journey has built a strong, effective, and sustainable FCC program 
that has transformed the culture of our unit and helped thousands 
of NICU families. A NICU mother best summarizes the impact of 
our FCC program: “The memories of this place and what all the 
NICU staff did for me truly hit six months after discharge when your 
baby is hitting their milestones, and they are starting to become 
healthy. You look back and realize how much hope the NICU gave 
you. The stories that I heard from my Family Support Specialist 
and other mothers, and the encouragement that I received from 
the NICU staff was so profound when I got to the other side—I 
realized how much they carried me through that time when I was 
in the NICU.” 
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Monoclonal 
Antibodies
WHAT’S THE DIFFERENCE?

The Importance of 
Immunization
Vaccines and preventive monoclonal antibodies 
are two different types of immunization. While 
they function differently, they both serve the same 
purpose: protecting people from serious illnesses 
and diseases.

Different Technology, 
Same Protective Value

https://www.who.int/news-room/feature-stories/detail/how-do-vaccines-
work#:~:text=Vaccines%20contain%20weakened%20or%20inactive,rather%20than%20
the%20antigen%20itself.
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954f3f6/1648646910485/NCfIH_Monoclonal+Antibodies+Inclusion+in+the+VFC+Program_
Position+Paper_Mar+2022.pdf

 Both support the immune system’s defenses.

Both protect against disease and provide a public 
health benefit by decreasing the burden of disease.

Both can provide tailored protection from a variety of diseases.

Both vaccines and preventive monoclonal antibodies undergo extensive testing for safety and efficacy. 

VACCINES PREVENTIVE MONOCLONAL ANTIBODIES

Teach the body to create antibodies that 
fight off a specific disease.

Many vaccines are readily and 
easily available.

The technology behind vaccines 
has been around for decades.  

Polio

Measles

COVID-19

And more

Yes Yes

Introduce antibodies that are ready to 
ward off disease in the body.

Preventive monoclonal antibodies 
can provide protection for diseases 

where there isn’t an existing vaccine 
or there isn’t an existing vaccine for 

certain patient groups.

RSV

COVID-19

By introducing an inactive piece 
of a disease or proteins that look 
like the disease, they trigger an 
immune response, training the 
body to create antibodies that 
defeat the disease.

Instead of teaching the 
body to create antibodies 

and defenses, they provide 
antibodies that are readily 

available.
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it work?

What are the 
benefits?

Is it safe?

What can this 
immunization  

protect  
against?
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December 20, 2021 

Dear Dr. Sappenfield, 

As you know, the Fragile Infant Feeding Institute (FIFI) is now working 
closely with Loma Linda Publishing Company (LLPC) to continue 
ownership of FIFI Conference now in its 18th year.  USF Health has 
always supported FIFI and we will continue to refer to the expanded 
educational conference as the Fragile Infant Forums and 
Implementation of Standards (FIFI-S).  Dr. Joy Browne, Dr. Mitchell 
Goldstein, Dr. Erin Ross, Dr. Carol Jaeger, and Dr. Elba Fayard will co-
chair the conference.  

Dr. Goldstein is the CEO of Loma Linda Publishing Company (a not-for-
profit Delaware 501 (C) (3) corporation) and the Editor in Chief of 
Neonatology Today (a wholly-owned subsidiary of LLPC). Neonatology 
Today has featured the conference, provided coverage of the 
proceedings, and published conference abstracts for the past several 
years. 

We are delighted to continue the mission of educating clinicians on the 
most recent, evidence-based newborn care and practice in feeding 

https://www.who.int/news-room/feature-stories/detail/how-do-vaccines-work#:~:text=Vaccines%20contain
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RESPIRATORY SYNCYTIAL VIRUS

Know the Signs & Symptoms of RSV

The Signs & Symptoms of RSV

RESPIRATORY 
SYNCYTIAL VIRUS 
is a highly contagious 
seasonal virus that can lead 
to hospitalization for some 
babies and young children.

Know the Signs.

LEARN MORE
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“The definitive work in genetic evaluation of newborns” 
- Judith G. Hall

GENETIC CONSULTATIONS
in the NEWBORN

Robin D. Clark | Cynthia J. Curry

• A streamlined diagnostic manual for neonatologists,
clinical geneticists, and pediatricians - any clinician who
cares for newborns

• Organized by symptom and system, enriched with more
than 250 photography and clinical pearls derived from
authors’ decades of clinical practice

• Includes “Syndromes You Should Know” appendix,
distilling the most frequently encountered syndromes
and chromosomal abnormalities in newborns

• OMIM numbers for each condition situate authors’
practical guidance in the broader genetics literature,
connecting readers to the most up-to-date references

Comprising of more than 60 chapters organized by 
system and symptom, Genetic Consultations in the Newborn 
facilitates fast, expert navigation from recognition to 
management in syndromes that manifest during the 
newborn period. Richly illustrated and packed with pearls 
of practical wisdom from the authors’ decades of practice, 
it empowers readers to recognize the outward signs and 
symptoms crucial for an effective diagnosis.

Order now by clicking here. 

    $99.95
Hardcover
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Clinical Pearl: Artificial Intelligence, Machine 
Learning Models in Neonatology: Neonatal Acute 

Kidney Injury

Peer Reviewed

“Artificial intelligence (AI) and machine 
learning (ML) models are being utilized 
in several clinical issues in neonatology, 
including necrotizing enterocolitis, 
retinopathy of prematurity, and now acute 
kidney injury (AKI) (1-5).”

“Neonatal acute kidney injury (AKI) is a 
common clinical problem in neonates, 
especially in both premature infants and 
term infants who have undergone cardiac 
or abdominal surgery (2-4), and it holds 
great promise for the use of AI and ML 
clinically.”

“There have been a couple of projects 
using AI and ML models to predict 
neonatal AKI, as well as to reduce the 
incidence of AKI in neonates by making 
clinicians more aware of these factors 
that contribute to the development of 
neonatal AKI: ‘STARZ risk stratification 
AI model which was incorporated in the 
electronic medical record (EMR) and 
showed a predictive ability of AKI within 
seven days of NICU admission of the area 
under the curve (AUC) of 0.93 and AUC 
of 0.96 in the validation and derivation 
cohorts, respectively (3)’.”
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Artificial intelligence (AI) and machine learning (ML) models are 
being utilized in several clinical issues in neonatology, includ-
ing necrotizing enterocolitis, retinopathy of prematurity, and now 
acute kidney injury (AKI) (1-5).  

AI is a “branch of computer science that develops systems ca-
pable of human-like intellectual processes to solve problems. ML, 
a subset of AI, uses large data sets and some human input (add-
ing or changing parameters) to teach itself patterns and to make 
predictions (6)”.  

Neonatal acute kidney injury (AKI) is a common clinical problem 
in neonates, especially in both premature infants and term infants 
who have undergone cardiac or abdominal surgery (2-4), and it 
holds great promise for the use of AI and ML clinically. The most 
recent gold standard definition of neonatal AKI is the neonatal-
modified Kidney Disease: Improving Global Outcomes (KDIGO) 
definition, which is summarized in the table from a review by Cole-
man et al. (3) as well as by Starr and colleagues and involves AKI 
staging (0,1,2,3) based on serum criteria and hourly urine output 

(2,4). 

It is also vital to understand embryology and that nephrogenesis 
begins at five weeks gestation and continues until 34 to 36 weeks 
gestation (2). The nephron number is highly variable, particularly 
in premature infants (2). Renal blood flow and perfusion pressure 
also increase over the first few weeks of post-natal life, as does 
the proportion of cardiac output to the kidney (2). Several factors 
affect renal blood flow and perfusion pressure, including hypoten-
sion, hemorrhage, hypoxic-ischemic encephalopathy, nephrotoxic 
medications, sepsis, and congenital heart disease, for example 
(2). 

There have been a couple of projects using AI and ML models to 
predict neonatal AKI, as well as to reduce the incidence of AKI in 
neonates by making clinicians more aware of these factors that 
contribute to the development of neonatal AKI: “STARZ risk strati-
fication AI model which was incorporated in the electronic medical 
record (EMR) and showed a predictive ability of AKI within seven 
days of NICU admission of the area under the curve (AUC) of 
0.93 and AUC of 0.96 in the validation and derivation cohorts, re-
spectively (3)”. Also, “in the neonatal population, using the “Baby 
NINJA” model showed a decrease in nephrotoxic medication ex-

NEONATOLOGY TODAY is interested in publishing manuscripts from Neonatologists, Fellows, 
NNPs and those involved in caring for neonates on case studies, research results, hospital 

news, meeting announcements, and other pertinent topics. 
Please submit your manuscript to: LomaLindaPublishingCompany@gmail.com
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Table reprinted with permission: Coleman C, Tambay Perez A, Selewski DT, Steflik HJ. Neonatal Acute Kidney Injury. Front Pediatr. 
2022 April 7;10:842544. doi: 10.3389/fped.2022.842544. PMID: 35463895; PMCID: PMC9021424

“Of note, many studies have reported the 
superiority of using biomarkers to predict 
AKI in pediatric patients and neonates 
as well. Future directions include the 
application of AI along with biomarkers 
(neutrophil gelatinase-associated lipcalin 
(NGAL), for example, in a Labelbox 
configuration to create a more robust 
and accurate model for predicting and 
detecting pediatric/neonatal AKI (3,4).”

“Finally, methylxanthines, 
theophylline, and caffeine have 
demonstrated reno-protective effects 
by inhibiting adenosine-induced renal 
vasoconstriction, thereby preventing 
neonatal AKI (2). The thought is that if the 
AI or ML model predicts the possibility 
of the development of neonatal AKI in 
a patient, an EMR notification would 
appear, suggesting that possibility with 
a suggestion of using caffeine therapy to 
prevent the development of AKI. ”
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posure by 42%, a decrease in the rate of AKI by 78%, and de-
creased number of days with AKI by 68% (3)”. By harnessing the 
power of information already readily available in the EMR, AI and 
ML models hold great promise in flagging these at-risk infants, 
thus helping to stave off AKI injury before it begins.  

Of note, many studies have reported the superiority of using bio-
markers to predict AKI in pediatric patients and neonates as well. 
Future directions include the application of AI along with biomark-
ers (neutrophil gelatinase-associated lipcalin (NGAL), for exam-
ple, in a Labelbox configuration to create a more robust and ac-
curate model for predicting and detecting pediatric/neonatal AKI 
(3,4). AI and ML models may be able to take these biomarkers into 
account, in addition to other clinical predictors, in order to identify 
at-risk infants correctly.

Finally, methylxanthines, theophylline, and caffeine have demon-
strated reno-protective effects by inhibiting adenosine-induced 
renal vasoconstriction, thereby preventing neonatal AKI (2). The 
thought is that if the AI or ML model predicts the possibility of 
the development of neonatal AKI in a patient, an EMR notification 
would appear, suggesting that possibility with a suggestion of us-
ing caffeine therapy to prevent the development of AKI. The same 
notification could be used for avoiding nephrotoxic medications 
(2,3). 

There is a wealth of information in the EMR that can be used for 
the benefit of our patients; however, doing so can be cumbersome 
and inefficient. With the entry of AI and ML into the healthcare 
setting, the EMR can be leveraged in a much more simplified and 
accessible way such that it can be used to help guide real-time, 
informed, evidence-based medical decisions (7). The intersection 

of the EMR platform with AI makes for an inspiring time for health 
care, and we look forward to seeing how these translate into ef-
ficient and intuitive management workflows for clinicians in AKI 
and beyond.
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It  is hard to be a Neonatologist who took the 
path through Pediatrics first, and not use a 
Dr. Seuss quote from time-to-time. 

If  your unit  is anything like ours where you 
work, I imagine you feel as if  you are 
bursting at the seams.

As the population grows, so do our patient 
volumes.  I often quote the number 10% as 
being the number of  patients  we see out of 
all deliveries each year in our units.  When I 
am asked why  our numbers are so high, I 
counter that the answer is simple.  For every 
extra 100 births, we get 10 admissions. It  is 
easy  though, to get lost  in the chaos of 
managing a unit  in such busy  times, and not 
take a moment to look back and see how far 
we have come. What did life look like 30 
years ago or 25 years ago?  In Winnipeg, we 
are preparing to make a big move into a 
beautiful new facility  in 2018. This will see us 
unify  three units into one,  which is no easy 
task but will mean a capacity  of  60 beds 
compared to the 55 operational beds we 
have at the moment.

In 2017, were routinely  resuscitating infants 
as young as 23 weeks, and now with weights 
under 500g at times. Whereas in the past, 
anyone under 1000g was considered quite 
high risk, now the anticipated survival for a 
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“Oh the Places You'll Go”**
By Michael Narvey, MD

Originally Published on: 

All Things Neonatal 
http://www.allthingsneonatal.com
July 13, 2017; Republished here with 
permission.
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1986 – Opening of the New NICU at Children’s Hospital

“What did life look like 30 
years ago or 25 years 
ago?”

**“Oh the Places you'll Go,” by Dr. Seuss 
(originally published in 1990)

Sign up for free membership at 99nicu, the 
Internet community for professionals in neonatal 
medicine.  Discussion Forums, Image Library, 
Virtual NICU, and more...”

www.99nicu.org
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Neonatology and the Arts

This section focuses on artistic work which is by those with an 
interest in Neonatology and Perinatology. The topics may be var-
ied, but preference will be given to those works that focus on 
topics that are related to the fields of Neonatology, Pediatrics, 
and Perinatology. Contributions may include drawings, paint-
ings, sketches, and other digital renderings. Photographs and 
video shorts may also be submitted. In order for the work to be 
considered, you must have the consent of any person whose 
photograph appears in the submission. 

Works that have been published in another format are eligible for 
consideration as long as the contributor either owns the copy-
right or has secured copyright release prior to submission.

Logos and trademarks will usually not qualify for publication. 

This month we continue to feature artistic works created by our 
readers on the next to last page as well as photographs of birds 
on rear cover. For this edition, our art was again graciously pro-
vided by Colleen Kraft, MD. It is a work called "Phoenix" done by 
her son Tim.  Our Bird is from "Bolsa Chica" from my collection.

  Mita Shah, MD, 
Neonatal Intensive Care Medical Director 
Queen of the Valley Campus
Emanate Health, West Covina, CA
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Neonatology Today's Policy on Animal and Human Research

Neonatology Today’s policies ensure the protection and respon-
sible use of animals and humans in all research articles under 
consideration. Authors are encouraged to follow the guidelines 
developed by the National Centre for the Replacement, Refine-
ment & Reduction of Animals in Research (NC3R), International 
Committee of Medical Journal Editors, and the Guide for the 
Care and Use of Laboratory Animals and U.S. Public Health Ser-
vice's Policy on Humane Care and Use of Laboratory Animals 
(PHS Policy). Authors are expected to demonstrate to their in-
stitutional review board or suitable proxy that ethical standards 
are met. If there is doubt whether research conducted was in 
accordance with ethical standards, then there must be verifica-
tion that the institutional review body approved the uncertain 
aspects. Research not following these policies on participating 
animal and human subjects may be rejected. Researchers have 
a moral obligation towards the humane treatment of animals and 
ethical considerations for humans participating in research and 
are expected to consider their welfare when designing studies.

https://www.nc3rs.org.uk/arrive-guidelines

http://www.icmje.org 

https://olaw.nih.gov/policies-laws/phs-policy.htm
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Manuscript Submission: Instructions to Authors
1. Manuscripts are solicited by members of the Editorial Board or 
may be submitted by readers or other interested parties. Neonatology 
Today welcomes the submission of all academic manuscripts includ-
ing randomized control trials, case reports, guidelines, best practice 
analysis, QI/QA, conference abstracts, and other important works. All 
content is subject to peer review.

 2. All material should be emailed to: 
LomaLindaPublishingCompany@gmail.com in a Microsoft Word, Open 
Office, or XML format for the textual material and separate files (tif, eps, 
jpg, gif, ai, psd, SVG, or pdf) for each figure. Preferred formats are ai, 
SVG, psd, or pdf. tif and jpg images with sufficient resolution so as not to 
have visible pixilation for the intended dimension. In general, if acceptable 
for publication, submissions will be published within 3 months. 

 3. There is no charge for submission, publication (regardless of number 
of graphics and charts), use of color, or length. Published content will 
be freely available after publication. There is no charge for your manu-
script to be published. NT does maintain a copyright of your published 
manuscript. 

 4. The title page should contain a brief title and full names of all au-
thors, their professional degrees, their institutional affiliations, and 
any conflict of interest relevant to the manuscript. The principal au-
thor should be identified as the first author. Contact information for the 
principal author including phone number, fax number, e-mail address, 
and mailing address should be included.

 5. A brief biographical sketch (very short paragraph) of the principal 
author including current position and academic titles as well as fellow-
ship status in professional societies should be included. A picture of 
the principal (corresponding) author and supporting authors should be 
submitted if available.

 6. An abstract may be submitted.

 7. The main text of the article should be written in formal style using 
correct English. The length may be up to 10,000 words. Abbreviations 
which are commonplace in neonatology or in the lay literature may be 
used.

 8. References should be included in standard "NLM" format (APA 
7th is no longer acceptable). Bibliography Software should be used to 
facilitate formatting and to ensure that the correct formatting and ab-
breviations are used for references.

 9. Figures should be submitted separately as individual separate 
electronic files. Numbered figure captions should be included in the 
main file after the references. Captions should be brief.

 10. Only manuscripts that have not been published previously will 
be considered for publication except under special circumstances. 
Prior publication must be disclosed on submission. Published articles 
become the property of the Neonatology Today and may not be pub-
lished, copied or reproduced elsewhere without permission from Neo-
natology Today.

 11. NT recommends reading  Recommendations for the Conduct, Re-
porting, Editing, and Publication of Scholarly Work in Medical Journals 
from ICMJE prior to submission if there is any question regarding the 
appropriateness of a manuscript. NT follows  Principles of Transpar-
ency and Best Practice in Scholarly Publishing(a joint statement by 
COPE, DOAJ, WAME, and OASPA). Published articles become the 
property of the Neonatology Today and may not be published, copied 
or reproduced elsewhere without permission from Neonatology Today. 
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NEONATOLOGY TODAY is interested in publishing manuscripts from Neonatologists, 
Fellows, NNPs and those involved in caring for neonates on case studies, research results, 

hospital news, meeting announcements, and other pertinent topics. 
Please submit your manuscript to: LomaLindaPublishingCompany@gmail.com
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Visit nicuparentnetwork.org to identify national, state, and local NICU family support programs.

NICU Parent Network

* The information provided on the NICU Baby's Bill of Rights does not, and is not intended to, constitute legal or medical advice.
Always consult with your NICU care team for all matters concerning the care of your baby.

copyright © 2020 NICU Parent Network

1- THE RIGHT TO ADVOCACY
My parents know me well. They are my voice and my best advocates. They need to be knowledgeable about my progress, medical records, and 
prognosis, so they celebrate my achievements and support me when things get challenging.

2- THE RIGHT TO MY PARENTS’ CARE
In order to meet my unique needs, my parents need to learn about my developmental needs. Be patient with them and teach them well. Make 
sure hospital policies and protocols, including visiting hours and rounding, are as inclusive as possible.

3- THE RIGHT TO BOND WITH MY FAMILY
Bonding is crucial for my sleep and neuroprotection. Encourage my parents to practice skin-to-skin contact as soon as and as often as possible 
and to read, sing, and talk to me each time they visit.

4- THE RIGHT TO NEUROPROTECTIVE CARE
Protect me from things that startle, stress, or overwhelm me and my brain. Support things that calm me. Ensure I get as much sleep as possible. 
My brain is developing for the first time and faster than it ever will again. The way I am cared for today will help my brain when I grow up. 
Connect me with my parents for the best opportunities to help my brain develop.

5- THE RIGHT TO BE NOURISHED
Encourage my parents to feed me at the breast or by bottle, whichever way works for us both. Also, let my parents know that donor milk may
be an option for me.

6- THE RIGHT TO PERSONHOOD
Address me by my name when possible, communicate with me before touching me, and if I or one of my siblings pass away while in the NICU, 
continue referring to us as multiples (twin/triplets/quads, and more). It is important to acknowledge our lives.

7- THE RIGHT TO CONFIDENT AND COMPETENT CARE GIVING
The NICU may be a traumatic place for my parents. Ensure that they receive tender loving care, information, education, and as many resources 
as possible to help educate them about my unique needs, development, diagnoses, and more.

8- THE RIGHT TO FAMILY-CENTERED CARE
Help me feel that I am a part of my own family. Teach my parents, grandparents, and siblings how to read my cues, how to care for me, and 
how to meet my needs. Encourage them to participate in or perform my daily care activities, such as bathing and diaper changes.

9- THE RIGHT TO HEALTHY AND SUPPORTED PARENTS
My parents may be experiencing a range of new and challenging emotions. Be patient, listen to them, and lend your support. Share information with 
my parents about resources such as peer-to-peer support programs, support groups, and counseling, which can help reduce PMAD, PPD, PTSD, 
anxiety and depression, and more.

10- THE RIGHT TO INCLUSION AND BELONGING
Celebrate my family’s diversity and mine; including our religion, race, and culture. Ensure that my parents, grandparents, and siblings feel      
accepted and welcomed in the NICU, and respected and valued in all forms of engagement and communication.

NICU BABY’S

Bill of Rights

https://nicuparentnetwork.org/
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