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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 

The abstract submission site is now open until December 1, 
2022 https://event.fourwaves.com/gravens36/

https://www.facebook.com/The-Gravens-Conference-146594362088476/
https://event.fourwaves.com/gravens36/
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Pooja Rangan MBBS, MPH, Christine Wade, BSN, 
Becky Micetic, BSN, Suma Rao, MD

Abstract 

Objective: To determine whether usage of the Neonatal Early-
Onset Sepsis (EOS) Calculator decreases sepsis evaluations, 
antibiotic administration, length of stay (LOS), and resource utili-
zation when caring for newborns whose mothers were diagnosed 
with confirmed chorioamnionitis (CAM).

Study Design: This retrospective cohort study enrolled 236 dyads 
of mothers and newborns (≥ 35 weeks gestation). De-identified 
data, including newborn antibiotic usage, complete blood counts 
(CBC), blood cultures, and LOS, were collected one year before 
and after the 2019 implementation of the EOS calculator. To sum-
marize the data for all study variables, descriptive statistics were 
utilized. All categorical variables were compared using the Fisher 
exact or χ2 test, and the Wilcoxon Rank Sum test was applied for 
continuous variables. 

Results: A significant reduction was seen in the incidence of sep-
sis evaluations (P < 0.001) and antibiotic use (P < 0.001) after the 
implementation of the EOS calculator. An Arizona Medicare reim-
bursement rate estimation revealed that the median expense of 
EOS-related care decreased by $257.89 in infants whose mothers 
were diagnosed with confirmed CAM (P < 0.0001).

Conclusion: The frequency of sepsis evaluations and antibiotic 
utilization in newborns of mothers diagnosed with confirmed CAM 
was significantly reduced with the use of the EOS calculator, re-
sulting in decreased resource utilization. 

 Keywords: Newborn, Infant, Neonatal Sepsis, Blood Cell Count, 
Reimbursement Rates, Chorioamnionitis, Blood Culture, Length 
of Stay, Anti-bacterial Agents

Introduction  

Early onset sepsis (EOS) is a severe neonatal condition occurring 
within the first 72 hours of life, and its certain diagnosis can be 
difficult. (1) The vague symptoms can include poor feeding, hypo-

glycemia, respiratory distress, and apnea. Among upper-income 
countries, the United States has the highest neonatal mortality 
rates (4/1000 live births). (2) Sepsis is a predominant contribut-
ing factor to neonatal morbidity and mortality. (3,4) Often, cho-
rioamnionitis (CAM), the acute inflammation of amniotic/chorionic 
membranes, and the fluid surrounding the fetus during pregnancy 
cause EOS. (5) The presence of one or more of the following ma-
ternal risk factors; Group B Streptococcus (GBS) colonization, fe-
ver (temperature > 38.0 C), and prolonged rupture of membranes 
(≥ 18 hours) may also result in CAM. (3,6-8)

Several risk stratification schemes for EOS are recommended by 
the American Academy of Pediatrics (AAP). The Kaiser Perman-
ente Neonatal EOS Calculator(9) uses its multivariate approach to 
assess maternal risk factors and the infant’s clinical presentation. 
(10) Some institutions report the screening and treatment of up 
to 15% of all newborns for EOS despite the true low incidence at 
0.5-1.2 per 1,000 live births. (1) The methods used to screen for 
sepsis have been extensively evaluated, and the complete blood 
count (CBC) components are proven to be neither very sensitive 
nor specific for EOS. (4,11,12) Blood cultures are reliable only 
when the volume of blood collected is adequate for analysis. 
Schelonka et al. (13) found it is necessary to have a minimum 
of 1 to 2 milliliters (mL) of blood collected to detect less than four 
colony-forming units /mL to ensure sepsis is detected. Up to 60% 
of cultures will be falsely negative if only a half mL of blood is 
collected. (13) Additionally, it may take 24 hours or longer for re-
sults to return from the laboratory making the timely and accurate 
diagnosis of EOS difficult. (14) All of these factors may ultimately 
lead to practitioners prescribing antibiotic therapy in the newborn 
without the presence of a truly positive blood culture. (3,6)

There are many types of adverse effects associated with early 
antibiotic administration. A correlation between the development 
of resistant bacteria and antibiotic overuse has been identified. (3) 
Antibiotics alter the intestinal microbiome and can be linked to in-
flammatory bowel disease, obesity, and respiratory disorders later 
in childhood. (15-17) Also, infants who need intravenous antibiotic 
administration will likely be cared for in the nursery, thus sepa-
rated from their mothers for prolonged periods. This may affect 
the initiation and/or maintenance of breastfeeding and, ultimately, 

The Neonatal Early-Onset Sepsis Calculator and Its 
Impact at a Single Center: A Retrospective Cohort Study

“Several risk stratification schemes for 
EOS are recommended by the American 
Academy of Pediatrics (AAP). The Kaiser 
Permanente Neonatal EOS Calculator(9) 
uses its multivariate approach to assess 
maternal risk factors and the infant’s 
clinical presentation. (10) ”

“Early onset sepsis (EOS) is a severe 
neonatal condition occurring within 
the first 72 hours of life, and its certain 
diagnosis can be difficult. (1) The vague 
symptoms can include poor feeding, 
hypoglycemia, respiratory distress, and 
apnea.”
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bonding. (5) For the above reasons, a practitioner must be judi-
cious when prescribing antibiotics for infants with negative blood 
cultures. (3)

A uniform treatment plan of EOS for the term and near-term infants 
whose mothers were diagnosed with CAM was lacking in clinical 
practice. The Neonatal Early-Onset Sepsis Calculator was cre-
ated by Kaiser Permanente, which guides medical management 
by measuring maternal risk factors and reviewing their newborn’s 
clinical presentation. (10 )The non-subjective tool was developed 
to minimize unnecessary interventions. In 2018, the AAP’s Com-
mittee on Fetus and Newborn published a report supporting the 
use of Kaiser Permanente’s EOS Calculator as an acceptable ap-
proach to manage suspected or proven bacterial sepsis in infants 
> 35 weeks of age. (10) Recent prospective studies have shown 
that using an EOS calculator can safely decrease the need for 
empiric antibiotic treatment, laboratory tests, and unnecessary 
nursery admissions, which may ultimately decrease the length of 
stay (LOS) and costs.(1,5,15)

“Recent prospective studies have 
shown that using an EOS calculator can 
safely decrease the need for empiric 
antibiotic treatment, laboratory tests, and 
unnecessary nursery admissions, which 
may ultimately decrease the length of 
stay (LOS) and costs.(1,5,15)”

 
Pre Post 

P-value
(n=111) (n=125)

Gestational age (weeks)(a) 39 (38-40) 39 (39-40) 0.997

Birth Weight (grams)(a) 3400 (3090-3680) 3440 (3210-3610) 0.503

Race (b)   0.875

American Indian 2 (2) 4 (3)  

Black 11 (10) 13 (10)  

Other/Unknown 6 (5) 5 (4)  

White 92 (83)  103 (83)  

Ethnicity (b) 0.057

Hispanic 61 (55) 63 (50)

Table 1 Demographic Characteristics

(a) Median (Interquartile Range); (b) n (Percentage)

http://www.NeonatologyToday.net
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With all types of sepsis, the average reported LOS was 24 to 72 
days in high-income countries. (18) The United States, in particu-
lar, has the highest treatment costs worldwide, spending almost 
twice as much on medical care as ten other high-income countries 
with comparatively worse healthcare outcomes. (2) This study 
sought to determine whether using the EOS calculator decreases 
sepsis evaluations, antibiotic utilization, and hospital LOS for new-
borns whose mothers were diagnosed with confirmed chorioam-
nionitis (CAM) and its cost implications at our facility.

Methods 

A retrospective observational cohort study was conducted at a 
metropolitan area hospital with approximately 6 000 deliveries an-
nually. Any mother with a pregnancy ≥ 35 weeks gestation diag-
nosed with CAM was screened for inclusion (N = 249). ICD-10-CM 
codes for chorioamnionitis (041.1230, 041.1290) were used to ex-
tract information from the hospital data warehouse. Direct admis-
sions to the neonatal intensive care unit (NICU) were excluded as 
these infants likely would have been symptomatic for sepsis and 
would require antibiotic therapy, thus eliminating the need for the 
EOS calculator. De-identified information, including demographic 
and clinical characteristics, antibiotic usage (initiation, number 
of days), EOS-related laboratory tests (CBC and blood culture), 
and LOS, were collected one year before and after the August 
28, 2019, EOS calculator implementation. In our unit, we currently 

Pre Post
P-value

(n=111) (n=125)

EOS Healthcare Utilization

   Laboratory Tests (a) 97 (87) 81 (65) <0.001

   Empiric Antibiotic Courses(a) 89 (80) 40 (32) <0.001

   Antibiotic Days (b) 2 (2-3) 0 (0-2) <0.0001

   Length of Stay in Days (b) 2.3 (2.1-2.6) 2.3 (2.0-2.7) 0.875

EOS Costs (b)

   Laboratory Tests $34.34 (34.34-34.34) $34.34 (0-34.34) <0.0001

   Antibiotic Treatment $257.89 (257.89-257.89) $0 (0-257.89) <0.0001

   Combined (Tests & Antibiotics) $292.23 (292.23-292.23) $34.34 (0-292.53) <0.0001

Table 2 EOS Healthcare Utilization and Associated Costs per Newborn

(a) n (Percentage); (b) Median (Interquartile range)

“With all types of sepsis, the average 
reported LOS was 24 to 72 days in high-
income countries. (18)”

http://www.NeonatologyToday.net
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use the Center for Disease Control’s national incidence of EOS 
(0.5/1000 live births) when computing the probability of sepsis. 
Our current antibiotic regimen for a newborn at risk for early in-
fection is, at minimum, treatment with 48 hours of IV antibiotics. 
Ampicillin is prescribed at 100mg/kg every 8 hours for six doses 
and Gentamicin 4 mg/kg every 24 hours for two doses. Readmis-
sions throughout the hospital system within 14 days of discharge 
were reviewed for any diagnosis of sepsis. The estimated hospital 
reimbursement associated with EOS-related laboratory tests and 
antibiotic treatment (IV antibiotic administration and physician fee) 
was calculated for each cohort using the Arizona Medicare reim-
bursement rates for 2018-2020. 

Human protection oversight was obtained from the Banner Health 
Institutional Review Board, and the study can be found on Clini-
caltrials.gov as NCT04513691. Due to the retrospective nature of 
this study, the data retrieval did not undergo independent monitor-
ing.

Statistical Analysis

Descriptive statistics were used to summarize the data for all 
study variables. Continuous variables were reported as means 
and standard deviation values. Categorical variables were report-
ed as numbers and percentages. All categorical variables were 
compared using the Fisher exact or χ2 test, and the Wilcoxon 
Rank Sum test was applied for continuous variables. In addition, 
monthly charts were plotted for labs and antibiotic usage. By us-
ing an estimated 40% and 23% antibiotic usage rate for pre/post-
intervention, respectively, a sample size of at least 234 subjects 
was needed, assuming an alpha level of 0.05 and 80% power. 
STATA® Version 17 (StataCorp, College Station, TX) was used 
for all statistical analyses. A P value < 0.05 was considered sig-
nificant. 

Results 

Of the 249 mother and baby dyads reviewed, 236 were included 
in this study. There were 111 newborns in the pre-EOS calculator 
cohort and 125 in the post-cohort. There were no significant dif-
ferences in the demographics between the two cohorts; however, 
more than half of the mothers in both groups identified as Hispanic 
(Table 1). Both cohorts had a median gestational age of 39 weeks; 
the median birthweight in grams was 3400 vs. 3440. As expected, 
there was a significant decrease in EOS-related laboratory tests 
after implementing the calculator (97 vs. 87, P < 0.001). Addition-
ally, antibiotic usage was significantly lower, with the number of 
courses decreasing by over 50% (89 vs. 40, P < 0.001). This re-

sulted in a reduction of median antibiotic days in the post-imple-
mentation cohort (2 vs. 0, P < 0.0001) (Table 2). When graphed 
by month (Figures 1, 2), a decrease in the proportion of laboratory 
tests and antibiotic usage is apparent after calculator implementa-
tion antibiotics usage ($210.60 vs. $85.20; P < 0.0001) was sig-
nificantly reduced. There was a statistically significant reduction in 
the median combined estimated reimbursement associated with 
EOS-related care per baby ($292.23 vs. $34.34; P < 0.0001) (Ta-
ble 2). When reviewing for readmissions to the hospital network 
for missed EOS cases, none were present.

Discussion  

As mirrored elsewhere in the literature, using the EOS calculator 
has proven beneficial to our hospital. We observed a significant 
reduction in laboratory tests and antibiotic usage by adopting the 
EOS calculator, ultimately decreasing the cost burden. The large 
meta-analysis conducted by Atchten et al. (19) supports our find-
ings, which reviewed over 175,000 neonates. They confirmed 
that using the EOS calculator results in a substantial reduction 
in empirical antibiotics. (19) The change in practice is especially 
beneficial to newborns whose mothers were diagnosed with CAM 
placing them at the highest risk of receiving EOS treatment. Elimi-
nating prophylactic treatment when the risk of EOS is low allows 
the newborn and mother to remain together to establish breast-
feeding and bond. It also decreases the economic burden on the 
hospital system when well-appearing infants do not need to re-
ceive antibiotic treatment. (1)

Another advantage of utilizing the calculator is its effect on hospi-
tal LOS. We observed only a slight reduction in LOS, which was 
not statistically significant. Nevertheless, in a similar study to ours, 
Achten et al. (20) found that the mean LOS for EOS was signifi-
cantly shorter for their post-implementation cohort (0.37 days, P 

“There were no significant differences 
in the demographics between the two 
cohorts; however, more than half of the 
mothers in both groups identified as 
Hispanic (Table 1). Both cohorts had a 
median gestational age of 39 weeks; the 
median birthweight in grams was 3400 
vs. 3440.”

“As expected, there was a significant 
decrease in EOS-related laboratory tests 
after implementing the calculator (97 
vs. 87, P < 0.001). Additionally, antibiotic 
usage was significantly lower, with the 
number of courses decreasing by over 
50% (89 vs. 40, P < 0.001).”

“We observed only a slight reduction 
in LOS, which was not statistically 
significant. Nevertheless, in a similar 
study to ours, Achten et al. (20) found that 
the mean LOS for EOS was significantly 
shorter for their post-implementation 
cohort (0.37 days, P = 0.005).”
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= 0.005).

We used the actual Arizona Medicare reimbursement rates to de-
termine our facility’s estimated compensation for EOS. Reducing 
the number of laboratory tests and antibiotic usage decreased the 
median cost burden by $257.89 ultimately. Gong et al. (21) per-
formed a cost-benefit analysis in which usage of the EOS calcula-
tor showed a net monetary benefit of $3998 per infant, which may 
largely be attributed to the 67% reduction in antibiotic therapy. 

Atchen et al. (19) further found that using the EOS calculator did 
not lead to an increase in missed cases of EOS, overall EOS in-
cidence, readmissions, delay in antibiotic therapy, or EOS-related 
morbidity or mortality. Leonardi et al. (1) found similar results re-
garding the lack of hospital readmissions due to sepsis, similar to 
our study. Likewise, we showed the absence of readmissions for 
EOS and any sepsis 14 days after the newborn’s initial discharge. 

Limitations  

Although our results are in line with many other publications, this 
study was conducted at a single hospital in a higher-income coun-
try, and thus, Arizona Medicare reimbursement rates may not be 
generalizable to other sites worldwide. In contrast to individual 
chart reviews, we could access the hospital’s databases and 
review the de-identified information quickly. However, we could 
not explore individual medical records to gather specific details 
of interest. As is true for any dataset, errors in coding or labeling 
may have inadvertently caused some patients to be omitted. Our 
sample size did not demonstrate a significant reduction in LOS, 
but a more extensive study may detect improvement.

Additionally, the delivery mode may have impacted the infant’s to-
tal LOS. As we did not evaluate infants admitted to the NICU, our 
hospital’s true incidence of EOS was not captured. Prenatal an-
tibiotic administration was not collected; therefore, it is unknown 
what effect it may have had on a newborn’s clinical course. 

Conclusion

This study contributes to the currently available literature advocat-
ing using the EOS Calculator. The judicious clinical observation 
of the newborn and calculator use safely reduces sepsis evalua-
tions, antibiotic administration, and resource utilization.
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“The Fragile Infant Forums piece posited 
that “unlimited parental presence is 
neuroprotective.” In recognizing the 
importance of this statement, we also 
acknowledge that visiting the NICU and 
being active members of a newborn’s 
care is difficult for parents with jobs, long 
commutes, family members to take care 
of, and other barriers.”

Letter to the Editor: Fragile 
Infant Forums for Implemen-
tation of IFCDC Standards: 
Neuroprotection - Protecting 
the Developing Brain

Dear Editor:

We found “Fragile Infant Forums for Implementation of IFCDC 
Standards: Neuroprotection - Protecting the Developing Brain” 
interesting and insightful. This piece from the December 2022 
issue discussed the importance of neuroprotective measures in 
the neonatal intensive care unit, exploring how certain interven-
tions performed in the NICU are neuroprotective while others may 
lead to brain injury. The authors also explained how neuroprotec-
tive strategies present the opportunity to improve health equity 
and increase cultural competence in the NICU. We agree with 
the authors that neurodevelopmental measures in the NICU are 
crucial because they impact the patient’s time beyond the NICU. 
As such, we would like to expand upon different frameworks sup-
porting neurodevelopment, explore potential hurdles to making 
improvements, and re-emphasize the benefits of implementing 
neuroprotective care. 

The Wee Care Neuroprotective NICU program is a management-
based program designed to improve NICU outcomes by optimizing 
the caregiving environment and practices. The program includes 
a pre-survey that identifies a NICU’s strengths and weaknesses. 
Through interactive and didactic on-site training, the Wee Care 
program provides site-specific training to all staff at a given NICU. 
In a 2015 study by Altimier, L. et al.  (1), a sample of 82 NICU 
sites, including ones in the US, Belgium, and the Netherlands, 
demonstrated improvement across multiple neuroprotective core 
measures by adopting the Wee Care Program. Core measures in-
cluded: providing a healing environment, partnering with families, 
positioning, and handling, safeguarding sleep, minimizing stress 

and pain, protecting skin, and optimizing nutrition. On the other 
hand, Reeces Messner’s 2021 quality-improvement project (2) 
found that many NICU nurses already provided and championed 
neuroprotective care without a formal training program. Her proj-
ect suggested a better way to improve neurodevelopment care 
by providing tangible items to support ongoing neuroprotective 
practices, such as bedside IPAT (Infant Positioning Assessment 
Tools) scoring sheets and positioning educational pamphlets to 
reference for educating parents. 

The Fragile Infant Forums piece posited that “unlimited parental 
presence is neuroprotective.” In recognizing the importance of 
this statement, we also acknowledge that visiting the NICU and 
being active members of a newborn’s care is difficult for parents 
with jobs, long commutes, family members to take care of, and 
other barriers. While the frameworks described above focused 
on care provided at the NICU by healthcare providers, another 
framework of neuroprotective care could emphasize healthcare 
providers supporting parents so they can be present. In a 2020 
study by Pauda et al.  (3), researchers found that families of lower 
socioeconomic status and racial minorities spend less time with 
babies in the NICU because of transportation barriers, time con-
strictions, and other life stressors. With this understanding, provid-
ing neuroprotective care might look like providing more support 
to parents by aiding transportation to the hospital, childcare for 
the other children in the family, and remote access to the NICU 
through video chats or pictures. Each NICU has unique strengths 
and challenges. As such, implementing neuroprotective care will 
look different at each hospital, but all should take an intersectional 
approach with considerations for the staff, parents, and patient. 

Regardless of how neuroprotective care is implemented, the evi-
dence shows an array of benefits, including fewer behavioral prob-
lems, better language skills, and increased health-related quality 

“In a 2015 study by Altimier, L. et al.  (1), 
a sample of 82 NICU sites, including ones 
in the US, Belgium, and the Netherlands, 
demonstrated improvement across 
multiple neuroprotective core measures 
by adopting the Wee Care Program. Core 
measures included: providing a healing 
environment, partnering with families, 
positioning, and handling, safeguarding 
sleep, minimizing stress and pain, 
protecting skin, and optimizing nutrition.”

“Regardless of how neuroprotective care 
is implemented, the evidence shows 
an array of benefits, including fewer 
behavioral problems, better language 
skills, and increased health-related 
quality of life (4).”

http://www.NeonatologyToday.net
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of life (4). The early days of life are an important and malleable 
time for infants in the NICU. Extensive steps should be taken to 
ensure the safest and most supportive environment for NICU ba-
bies. We agree with McGrath and Vance that infants in the NICU 
should be given every opportunity to thrive.
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Sincerely, 

Avis Ko, OMS-3, Elissa Port, OMS-3, Taryn Kawashima, OMS-3, 
Vivian Yu, OMS-3

Western University of Health Sciences, COMP, Pomona, CA

Contact Information: Vivian Yu, vivian.yu@westernu.edu 

Dear Drs. To Be Ko, Port, Kawashima, and Yu,

Thank you for your comments. Often in caring for the most at-risk 
fragile infants, the neurodevelopmental aspects of care are un-
derappreciated. Whether it is the fact that technology dominates 
the NICU, often to the detriment of the most at-risk infants, or that 
the time involved in caring for these most at-risk infants may be 
perceived as excessive, this does not obviate the need.

Data are quite compelling when analyzed for their long-term ben-
efits. Performance metrics, behavioral indices, language skills, 
and raw intelligence all result from more informed neuroprotective 
care. Babies must gestate, and if that environment is not avail-

able to them because they have been born prematurely or re-
quire a prolonged stay in the NICU for other reasons, we must 
approximate the experience that they would have had if they had 
not been born early or if their disease process did not require the 
prolonged NICU stay. A failure to thrive diagnosis is not merely not 
gaining weight.

The successes of the Wee Care program and its prevalence dem-
onstrate the need for developmentally appropriate neuroprotec-
tive care regardless of location. Certain babies at risk for myriad 
socioeconomic issues may benefit more from developmentally 
appropriate care. Especially where parental involvement is not 
guaranteed or not feasible, these programs can help bridge the 
gap.

The Fragile Infant Forums column is a regular monthly column 
in Neonatology Today. Recommendations derive from evidenced-
based practice were presented at the Gravens meeting in South 
Florida this coming month and other published studies.

Mitchell Goldstein, MD, MBA, CML
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“Regardless of how neuroprotective care 
is implemented, the evidence shows 
an array of benefits, including fewer 
behavioral problems, better language 
skills, and increased health-related 
quality of life (4).”

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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“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 
additives in this 
population cannot be part 
of the conversation.”

Readers can also follow 
NEONATOLOGY TODAY  at 

its Twitter account: 
@NeoToday  
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“Participants of cultural competency 
training programs tend to report “not 
only an enhanced understanding of 
the health care experiences of patients 
with diverse backgrounds but also an 
improvement in their skills to effectively 
work in cross-cultural situations” (3). I 
hope for more providers to be able to feel 
this type of confidence in the future.”

Letter to the Editor: 
Comment on “Health Equity 
Column: What is your 
Definition of Health Equity?

Dear Dr. Goldstein: ”

I have a deep appreciation for this interview and for the ideas 
so clearly captured. I believe the continued lack of real, honest 
health equity demands immediate change, and organizations like 
Once Upon a Preemie have outlined the simple, effective solu-
tion: “Mandatory training and classes. That is the call to action. 
No questions. No way around that” (2). Equitable health care is a 
human right, and without proper training, no doctor can fully pro-
vide the care every person deserves. I wish the organization con-
tinued success and hope others are inspired to implement similar 
changes. I am writing this letter to expand on some thoughts they 
have inspired in me.

When reading about how a judgemental NICU doctor could not 
communicate with the interviewee appropriately, I was reminded 
of similar stories from people in my own family. I am a first-gener-
ation immigrant and often worry when my mother goes to a new 
doctor’s appointment alone. She speaks English well enough but 
becomes nervous about medical issues. Healthcare language bar-
riers reduce patient and provider satisfaction (1). While perfecting 
systems for translator access may seem like the best solution, 
interpreter services often contribute indirectly to increased cost 
and length of treatment visits without improving patient satisfac-
tion. One study showed that implementing online translation tools 
such as Google Translate and MediBabble in hospitals greatly in-
creased the satisfaction of both medical providers and patients 
and improved the overall quality of healthcare delivery and pa-
tient safety (1). As these services continue to improve, the direct 
responsibility of delivering culturally competent care increasingly 
falls to the provider. Because all providers are reasonably limited 
in their full understanding of other cultures by their own back-
ground, implementing training programs like those conducted by 
Once Upon a Preemie is a top priority for improving access to 
equitable health care for all. 

Cultural competency training is becoming a standard part of medi-
cal education, and though more methodical, quantifiable studies 
are warranted, studies show a generally positive relationship 
between cultural competency training and improved patient out-
comes [4]. Especially in recent years, long-due awareness of the 
severe disparities in access to health care across different races, 

cultures, and socioeconomic backgrounds has risen. As a current 
medical student, I know that most of my peers and I are ready 
to learn and improve. Participants of cultural competency training 
programs tend to report “not only an enhanced understanding of 
the health care experiences of patients with diverse backgrounds 
but also an improvement in their skills to effectively work in cross-
cultural situations” (3). I hope for more providers to be able to feel 
this type of confidence in the future. 

The next steps are to continue encouraging training programs to 
better cultural competence and the deliverance of equitable health 
care while studying and identifying the best methods (4). More 
patients and families can feel heard, comfortable, and adequately 
cared for with further work. 
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Sandeep Lankireddy, MS3

Western University of Health Sciences, COMP, Pomona, CA

Contact Information: Sandeep.Lankireddy@westernU.edu

Dear Doctor to Be Lankireddy,

Efforts such as those undertaken by “Once Upon a Preemie” are a 
direct response to the inequity in healthcare. More so than simply 
looking at the issues involved in achieving cultural competency, 
healthcare equity is on a different plane. When we interact with 
patients regardless of their background, we must not only sympa-

“Equitable health care is a human 
right, and without proper training, no 
doctor can fully provide the care every 
person deserves. I wish the organization 
continued success and hope others are 
inspired to implement similar changes.”

http://www.NeonatologyToday.net
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thize but also emphasize. We cannot begin to understand without 
being a part of the solution. When we make efforts to understand 
but use that understanding to separate and isolate patients from 
the other patients we serve, this does not impart compassion and 
increases the rift between the provider and the patient. Arguably, 
it is not equitable care. Most who fall into this category are com-
pletely unaware of our patients’ angst and frustration by being 
pointed out as different. These barriers have no place in medicine.

The analogy of the universal translation tool is an interesting one. 
As technology improves, the world becomes increasingly smaller. 
At one point, Spanish-speaking patients provided a significant 
challenge to healthcare systems. Now, we can offer resources to 
patients who speak dialects of much less prevalent languages in 
real time. There is a significant difference, however. There is still 
the influence of technology, which serves as the equalizer. Both 
parties come to the technology, and the technology provides eq-
uity in their experience. No language is given superiority, and the 
interaction is on an equitable plane.

In contrast, as pointed out, we are limited by our own backgrounds 
in complete understanding of ethnic and cultural determinators. In 
trying to approach equitable care, it is not uncommon for people 
to say that they do not see differences in skin color, language, 
and other nuances between people and cultures when providing 
care. This is a serious shortcoming, the problem is in this attitude, 
but it need not be. Education and teaching how to interact and re-
act to these differences are desperately needed. Moreover, what 
appears consistent across the larger group is often not. Those 
who are part of one culture may come to understand that their 
differences are not necessarily unlike those experienced by their 
patients. Inequity can hide in plain sight.

Yes, some are more aware and better able to deal with inequities 
in healthcare, but we can all do better. The sooner we recognize 
this, the more success we will have in eliminating these barriers.

Mitchell Goldstein, MD, MBA, CML

Editor in Chief
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“In trying to approach equitable care, it 
is not uncommon for people to say that 
they do not see differences in skin color, 
language, and other nuances between 
people and cultures when providing 
care. This is a serious shortcoming, the 
problem is in this attitude, but it need 
not be. Education and teaching how to 
interact and react to these differences are 
desperately needed. ”

“When we make efforts to understand 
but use that understanding to separate 
and isolate patients from the other 
patients we serve, this does not impart 
compassion and increases the rift 
between the provider and the patient. 
Arguably, it is not equitable care.”

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

References

1.  Sullivan S, Schanler RJ, Kim JH et al. 
“An Exclusively  Human Milk-Based Diet 
Is  Associated with a Lower Rate of 
Necrotizing Enterocolitis than a Diet  of 
Human Milk and Bovine Milk-Based 
P r o d u c t s ” . J P e d i a t r i c .  2 0 1 0 
Apr;156(4):562-7. DOI: 10.1016/jpeds 
2009-10.040.

2. Assad M, Elliott MJ, and Abraham JH. 
“Decreased cost and improved feeding 
tolerance in VLBW infants fed an 
exclusive human milk diet.” Journal of 
P e r i n a t o l o g y  ( 2 0 1 5 ) , 1 – 5 
doi:10.1038/jp.2015.168.

3. Cristofalo EA, Schanler RJ, Blanco CL, et 
al.  “Randomized Trial of  Exclusive Human 
Milk versus Preterm Formula Diets in 
Extremely  Premature Infants.” The 
Journal of  Pediatrics December 2013. 
Volume 163, Issue 6, Pages 1592–1595. 
e DOI:10.1016/j.jpeds.2013.07.011.

4. Ghandehari H, Lee ML, Rechtman DJ et 
al. "An exclusive human milk-based diet 
in extremely  premature infants reduces 
the probability  of  remaining on total 
parenteral nutrition: a reanalysis of  the 
data" BMC Research Notes 2012, 
5:188.

5. Hair Am, Hawthorne KM, Chetta KE et al. 
“Human milk  feeding supports adequate 
growth in infants <= 1250 grams birth 
weight.” BMC Research Notes 2013, 
6:459 doi:10.1186/1756-0500-6-459.

6. Hair AB, Blanco CL, Moreira AG et al. 
“Randomized trial of  human milk cream 
as supplement  to standard fortification 
of  an exclusive human milk-based diet 
in infants 750 to 1250 g birth weight.” J 
Pediatr. 2014 Nov;165(5):915-20.

7. Abrams SA, Schanler RJ, Lee ML, et al. 
“Greater mortality  and morbidity  in 
extremely  preterm infants fed a diet 
containing cow milk protein products” 
Breastfeeding Medicine July/August 
2014, 9(6): 281-285.

8. Hair AB, Peluso AM, Hawthorne KM et 
al. “Beyond Necrotizing Enterocolitis 
Prevention: Improving Outcomes with 

an Exclusive Human Milk–Based Diet.” 
Breastfeeding Med 11 (2): March 2016.

9. Hair AB, Bergner EM, Lee ML  et al. 
“Premature Infants  750–1,250 g Birth 
Weight Supplemented with a Novel 
Human Mi lk-Der ived Cream Are 
Discharged Sooner” Breastfeeding 
Med ic ine ; 11(3) 131-137 DOI : 
10.1089/bfm.2015.0166.

10. Ganapathy  V, Hay  JWand Kim JH. 
“Costs  of  necrotizing enterocolitis and 
cost-effectiveness of  exclusively  human 
mi lk -based produc ts in feed ing 
e x t r e m e l y  p r e m a t u r e i n f a n t s ” 
Breastfeeding Med 2012 7(1):  29-37 
DOI: 10.1089/bfm.2011.0002.

11. Huston RK, Markell AM, McCulley  EA et 
al. “Decreasing Necrotizing Enterocolitis 
and Gastrointestinal Bleeding in the 
Neonatal Intensive Care Unit: The Role 
of  Donor Human Milk and Exclusive 
Human Milk Diets in Infants £1500 g Birth 
Weight” ICAN: Infant,  Child,  & Adolescent 
Nutrition Volume: 2014; 6 (2):86-93 doi: 
10.1177/1941406413519267. 

12. Hermann K and Carro l l K . “An 
Exclusively  Human Milk Diet Reduces 
Necrotizing Enterocolitis” Breastfeeding 
Med 2014: 9(4);184-189.

13. Edwards TM, Spatz DL. “Making the 
case for using donor human milk in 
vulnerable infants.” Adv  Neonatal Care. 
2012;12(5):273-278.

NT

 

NEONATOLOGY TODAY t www.NeonatologyToday.net t March 2018     10

“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 
additives in this 
population cannot be part 
of the conversation.”
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Please address your response in the form of a let-
ter. For further formatting questions and submis-
sions, please contact Mitchell Goldstein, MD at 
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B A S E D  O N  T H E  A R T I C L E :  

Should Infants Be Separated from Mothers with COVID-19?
First, Do No Harm

Erratum (Neonatology Today January, 2023

Neonatology Today is not aware of the erratum affecting the 
January, 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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“Multisystem inflammatory syndrome 
in neonates (MIS-N) associated with 
COVID-19 remains a unique diagnostic 
challenge as the exact pathogenesis 
is uncertain. The spectrum of possible 
manifestations has only been reported 
in a few cases. There is not yet an expert 
consensus on a case definition for MIS-N, 
which adds to the diagnostic difficulty. ”

“We are reporting a case of MIS-N that 
required treatment intensification with 
anakinra and had a favorable outcome.”

“At 18 hours, the neonate developed 
grunting respirations, abdominal 
distension, and decreased urine output. 
Examination revealed a fever with a 
temperature of 38.8 (0)C. He had clinical 
features of hypotensive shock, indicating 
repeated intravenous crystalloid and 
albumin boluses and the addition of 
dopamine and hydrocortisone.”
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Fellow's Column: Diagnostic and Treatment Challenges 
in Multisystem Inflammatory Syndrome in Neonates 

(MIS-N): A Success Story with Anakinra  
Kaydeen Morris-Whyte, MD, Robert Reid, MD
 

Introduction

Multisystem inflammatory syndrome in neonates (MIS-N) associ-
ated with COVID-19 remains a unique diagnostic challenge as 
the exact pathogenesis is uncertain. The spectrum of possible 
manifestations has only been reported in a few cases. There is 
not yet an expert consensus on a case definition for MIS-N, which 
adds to the diagnostic difficulty. MIS-N management is informed 
by recommendations for multisystem inflammatory syndrome in 
children (MIS-C) as outlined by the American College of Rheu-
matology (ACR) ( 1). The mainstay of treatment is intravenous 
immunoglobulin (IVIG) and corticosteroid with a role for biologics 
in refractory disease.

We are reporting a case of MIS-N that required treatment intensi-
fication with anakinra and had a favorable outcome.  

Case Presentation

A 1-hour-old male neonate born at 39 weeks gestation weighing 
4125 grams was admitted to the Neonatal Intensive Care Unit 
(NICU) for hypoglycemia. The neonate was delivered vaginally to 
a woman with a history of gestational diabetes, limited antenatal 
care, unknown GBS status, and incidental positive severe acute 
respiratory syndrome coronavirus 2 (SARS-CoV-2) by reverse 
transcription polymerase chain reaction (RT-PCR). The mother 
had no prior SARS-CoV-2 vaccination. The mother’s membranes 
ruptured 8 minutes before delivery, and no intrapartum antibiotics 

were administered. APGAR scores were 9 and 9 at 1 and 5 min-
utes, respectively. The patient transitioned to the newborn nursery 
with the mother, and hypoglycemia protocol was initiated per our 
institution guidelines for an infant of diabetic mother and large-for-
gestational age. 

At one hour of age, the neonate developed hypoglycemia (blood 
glucose 20mg/dl), associated with increased breathing work. He 
was transferred to the NICU and isolated due to maternal-posi-
tive SARS-CoV-2 RT-PCR. Initial vital signs were significant for 
a respiratory rate of 75 breaths/min with room air oxygen satu-
ration of 89%. Physical examination was remarkable for an ac-
tive, tremulous male infant with bilateral coarse breath sounds on 
auscultation. Investigations revealed a C-reactive protein (CRP) 
of 3.79mg/dl and borderline cardiomegaly on a chest radiograph 
(Figure 1). He stabilized on a high-flow nasal cannula on 21% oxy-
gen and maintenance intravenous fluid with 10% Dextrose. 

At 18 hours, the neonate developed grunting respirations, ab-
dominal distension, and decreased urine output. Examination re-
vealed a fever with a temperature of 38.8 (0)C. He had clinical 
features of hypotensive shock, indicating repeated intravenous 
crystalloid and albumin boluses and the addition of dopamine and 
hydrocortisone. Simultaneously, he experienced a rapid decline in 
respiratory status, requiring intubation. The neonate now required 
glucose infusion greater than 25 mg/kg/min to maintain euglyce-
mia. Laboratory results were remarkable for white blood cell of 
10,000 /uL with 12% bands,  platelet 115,000/uL, creatinine 1.30 
mg/dl (at birth was 0.81 mg/dl),  PTT 49.7s,  PT 22.3s, AST 107 
U/L, ALT 144 U/L, indirect bilirubin 10.69 mg/dL and ionized cal-
cium 0.95 mmol/L. Babygram showed mild pulmonary interstitial 
infiltrates and dilated bowel loops (Figure 2). An echocardiogram 
showed asymmetric septal hypertrophy consistent with hypertro-
phic cardiomyopathy observed in IDM, moderate RVH, hyperdy-
namic global LV systolic function, very small PDA and mild TR 
but normal coronary arteries. Ultrasound of the head was normal. 
Abdominal ultrasound demonstrated trace bilateral pelviectasis 
and gall bladder sludge but no sign of primary intraabdominal pa-
thology. He received a second dose of Vitamin K for coagulopa-
thy and was initiated on phototherapy. The respiratory pathogen 
panel and blood culture performed on admission were negative. 

http://www.NeonatologyToday.net


“SARS-CoV-2 in neonates and children, 
although frequently asymptomatic or 
manifesting with only mild symptoms  
(2), a severe Coronavirus disease 2019 
(COVID-19) complication may occur in 
children called MIS-C. MIS-C presents 
within 2-6 weeks following COVID-19 
infection. MIS-C is theorized to result 
from post-infectious antibody-mediated 
immune dysregulation, manifesting 
predominantly with cardiac involvement, 
and has a reported mortality rate of 1-2%  
(3). ”
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A repeat blood culture was taken. He was started on ampicillin, 
gentamicin and cefepime due to the rapid decompensation.

At three days of age, he continued with persistent hypoglycemia, 
refractory hypotension, and hypotonia. Norepinephrine was add-
ed with the resultant stabilization of blood pressure. Laboratory in-
vestigations showed a lactate of 1.60mmol/L, platelet 70,000/uL, 
CRP 15 mg/dl, NT-proBNP 57,700 pg/mL, and troponin I 0.71ng/
mL. Additional investigations included negative SARS-CoV-2 RT- 
PCR and normal ferritin, triglycerides, lymphocyte subset, and 
gamma globulins. Brain MRI had findings consistent with Grade 
1A Neonatal Hypoxic Ischemic Encephalopathy (NIE) and trace 
intraventricular hemorrhage. Video EEG revealed no epileptiform 
activity. 

At four days of age, the neonate’s SARS-CoV-2 antibodies were 
detected for spike and nucleocapsid proteins. Repeat echocardio-
gram was significant for prominent coronary arteries, diffuse ec-
tasia of LAD measuring 1.75mm (Z score +2.6), and trivial lateral 
pericardial effusion. Due to concern for MIS-N, he was managed 
with IVIG at 2mg/kg and methylprednisolone at 2 mg/kg once 
daily for three days. He had a transient response, was weaned 
off inotropes, and extubated to N-CPAP, with resolving abdominal 
distension, recovering thrombocytopenia, and improved CRP. At 
day 6 of age, on day 3 of methylprednisolone at 2mg/kg/day, fever 
recurred, and CRP rebounded. Cerebrospinal fluid and blood cul-
tures were obtained. Methylprednisolone was increased to 10mg/
kg/day for two doses; then, a slow taper was started. He respond-
ed well with improved activity level, decreasing CRP and cardiac 
enzymes. At day 14 of age, on corticosteroid taper at 2mg/kg/day, 
he had a breakthrough fever and an upward trend in the CRP 
level. Anakinra was started at 2mg/kg/day and discontinued after 
six doses. At day 38 of age, after corticosteroid taper, the patient 
remained afebrile with normal CRP, cardiac enzymes, and resolu-
tion of all abnormalities seen on the previous echocardiogram. 

The patient was discharged home at nine weeks of age. 

Discussion

SARS-CoV-2 in neonates and children, although frequently as-
ymptomatic or manifesting with only mild symptoms  (2), a severe 
Coronavirus disease 2019 (COVID-19) complication may occur in 
children called MIS-C. MIS-C presents within 2-6 weeks follow-
ing COVID-19 infection. MIS-C is theorized to result from post-
infectious antibody-mediated immune dysregulation, manifesting 
predominantly with cardiac involvement, and has a reported mor-
tality rate of 1-2%  (3). There have been published cases of a 
similar disease entity in neonates born to mothers with a history 
of COVID-19 infection. It is being termed MIS-N by the medical 
community, though it is not yet characterized by the Centers for 
Disease Control and Prevention (CDC) or World Health Organi-
zation. MIS-N manifests mainly with cardiovascular involvement 
(hypotensive shock with or without cardiac dysfunction, coronary 
abnormalities, and arrhythmias), respiratory distress (requiring re-
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Figure 1. Anterior- posterior chest radiograph of patient 
showing mild cardiomegaly  
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Figure 2. Supine chest and abdomen radiograph showing mild 
pulmonary interstitial infiltrates, paucity of bowel gas in left hemi 
abdomen (black arrow) and distension of loops of bowel in the right 
lower quadrant (white arrow)  
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“The pathophysiology of MIS-N 
remains unclear, but experts have made 
postulations based on the presentation in 
the early or late neonatal period  (2, 5, 7). 
The proposed pathogenesis for neonates 
who present within the first week of life 
is due to the transplacental transfer of 
maternal antibodies that target neonatal 
autoantigens. ”

“The differential diagnosis broadened 
to include immunodeficiencies such as 
Severe Combined Immunodeficiency 
Deficiency which was less likely given 
the normal lymphocyte subset and 
gamma globulin. Given the neonate’s 
hyperinflammatory state, hemophagocytic 
lymphohistiocytosis (HLH) was also 
entertained. ”
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spiratory support), and fever  (4-8). It has a reported mortality rate 
of 11% (4), significantly higher than MIS-C. The CDC case defini-
tion informs the diagnosis of MIS-N for MIS-C  (9 )with well-cited 
inclusion criteria specific for MIS-N proposed by Pawar et al. and 
modified by Molloy et al. (Fig. 3) (2).

The pathophysiology of MIS-N remains unclear, but experts have 
made postulations based on the presentation in the early or late 
neonatal period  (2, 5, 7). The proposed pathogenesis for neonates 
who present within the first week of life is due to the transplacental 
transfer of maternal antibodies that target neonatal autoantigens. 
This process triggers the release of inflammatory cytokines that 
mediate organ dysfunction (2,5,7). Diagnosing MIS-N secondary 
to this proposed mechanism requires laboratory or epidemiologic 
evidence of COVID-19 infection in the mother (2). Importantly, 
it has to be differentiated from an acute COVID-19 infection in 
the neonate. The other theory is a post-infectious inflammatory 
cascade induced by neonatal antibodies. These antibodies are 
produced 2-3 weeks after seroconversion in response to an acute 
COVID-19 infection and are observed in the later neonatal period. 

This case highlights both the diagnostic and treatment challenges 
in MIS-N. Using the proposed criteria for MIS-N (2), the patient 

satisfied the case criteria on day 4 of age. Though time sensitive, 
establishing the diagnosis of MIS-N has to be differentiated from 
alternative diagnoses (9).

The mother has a history of gestational diabetes, which was be-
lieved to contribute to the neonate’s initial hypoglycemia and re-
spiratory distress. However, septicemia became the working di-
agnosis with the onset of multiorgan failure on the background of 
maternal history of limited prenatal care and unknown GBS status. 
Multiple repeat cultures were negative, and the patient remained 
critically ill despite broad-spectrum antibiotics.

The differential diagnosis broadened to include immunodeficien-
cies such as Severe Combined Immunodeficiency Deficiency 
which was less likely given the normal lymphocyte subset and 
gamma globulin. Given the neonate’s hyperinflammatory state, 
hemophagocytic lymphohistiocytosis (HLH) was also entertained. 
The patient had fever and thrombocytopenia but lacked other car-
dinal features of HLH, such as organomegaly, hyperfibrinogen-
emia, and hypertriglyceridemia (10). It was later discovered that 
the febrile episodes and concomitant uptrend in CRP were associ-
ated with corticosteroid taper (Fig. 4). The brain MRI had findings 
consistent with Grade 1 NIE- which may explain perinatal depres-

 

Figure 3. Proposed inclusion criteria for neonatal multisystem inflammatory syndrome 
(MIS-N) secondary to maternal SARS-CoV-2 exposure or infection 

(1) A neonate aged <28 days at the time of presentation 
(2) Laboratory or epidemiologic evidence of SARS-CoV-2 infection in the mother 
 • Positive SARS-CoV-2 testing by RT-PCR, serology (IgG or IgM—and not secondary to immunization), or antigen 
during pregnancy OR 
• Symptoms consistent with SARS-CoV-2 infection during pregnancy OR 
• COVID-19 exposure during pregnancy with a confirmed case of SARS-CoV-2 infection 
• Serological evidence (positive IgG specific to SARS-CoV-2 but not IgM) in the neonate (and not secondary to 
maternal immunization) 
(3) Clinical criteria 
 • Meet clinical criteria in MIS-C9(except for fever) 
(4) Laboratory evidence of inflammation 
 • Meet inflammatory marker criteria in MIS-C9 

(5) No alternative diagnosis (viral or bacterial sepsis; birth asphyxia; maternal lupus etc.) that can explain the clinical 
features 

 

 Molloy et al. Modified from Pawar et al. 
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“In this case, it is difficult to determine 
the additional benefit of anakinra to pulse 
corticosteroids. However, it allowed us to 
taper steroid use quickly (Fig. 4). MIS-N is 
a new disease, and the immune response 
of neonates to this syndrome is still 
unknown, and clinical trials are needed 
to determine optimal treatment and long-
term safety data for potential sequelae. ”
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sion and multiorgan injury but does not account for the coronary 
artery dilation. The review of placenta pathology (which became 
available on day 4 of age) identified no features of vascular insults 
contributing to perinatal asphyxia. Additionally, the placenta had 
no viral pathogenic changes or other histologic features of infec-
tious villitis to suggest congenital infection. 

MIS-N is a diagnosis of exclusion, but it mimics several disease 
states making it difficult to diagnose. According to the CDC, 
225,656 pregnant women in the United States tested positive for 
COVID-19 from January 22, 2020 – July 25, 2022 (11). Re-infec-
tion is possible, and the high rate of maternal SARS-CoV-2 vac-
cination during pregnancy adds complexity to the interpretation of 
antibody tests in neonates. 

Specific treatment of MIS-N follows a tiered approach starting with 
IVIG and methylprednisolone at 1-2mg/kg/day for three days with 
slow tapering over 14 days. Most cases report favorable respons-
es with IVIG and corticosteroids (4-6). Our patient had a transient 
response to IVIG and methylprednisolone at 2mg/kg/day. Using 
the ACR recommendations for refractory disease in MIS-C (1,) 
we added high-dose IV pulse methylprednisolone at 10mg/kg/
day, with relapse during tapering; we then escalated to anakinra, 
IL-1 receptor antagonist. On anakinra, the neonate experienced 
sustained clinical and biochemical response, likely due to the inhi-
bition of pro-inflammatory cytokines that potentiate multiorgan in-
jury. In a case series published by Kumar et al. of three neonates 
meeting the proposed classification criteria for MIS-N, anakinra 
was used in two patients with favorable outcomes in one case. 
The other succumbed to the illness (12). The use of high-dose 

corticosteroids and biologics in MIS-N is based on clinical evi-
dence and information extrapolated from Kawasaki Disease (KD), 
given similar pathogenesis of immune dysregulation (1). Postna-
tal corticosteroid use is not benign. Therefore, further studies are 
warranted on the pharmacodynamics of high-dose corticosteroids 
in MIS-N. 

In this case, it is difficult to determine the additional benefit of 
anakinra to pulse corticosteroids. However, it allowed us to taper 
steroid use quickly (Fig. 4). MIS-N is a new disease, and the im-
mune response of neonates to this syndrome is still unknown, and 
clinical trials are needed to determine optimal treatment and long-
term safety data for potential sequelae. 
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Figure 4. Temperature and CRP Trend with IVIG, methylprednisolone at 2mg/kg/day, methylprednisolone at 10mg/kg/day 
and anakinra 2mg/kg/day 
Abbreviations: IVIG, intravenous immunoglobulin; D, day 
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Conclusion

MIS-N is a life-threatening disease requiring a high suspicion in-
dex in neonates with SARS-CoV-2 exposure. It is anticipated that 
as new variants of SARS-CoV-2 emerge and cases of COVID-19 
rise, we may see more cases of MIS-N. This report is meant to 
disseminate information about the clinical and laboratory features 
of MIS-N and contribute to clinical evidence to guide future stud-
ies.

We successfully managed our patient using high-dose corticoste-
roids and anakinra; however, long-term evidence regarding the 
safety of the above medications is lacking.  
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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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Location

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

Registration

We suggest you register early.

Conference Agenda

•  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, 2023 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, 2023; 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-36th-annual-
gravens-conference-tickets-390806331257

https://paclac.org/wp-content/uploads/2023/01/
Gravens-2023-Agenda.pdf

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 $223 (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, please visit: https://www.marriott.com/event-reservations/reservation-link.
mi?id=1657539330926&key=GRP&app=resvlink 

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 12, 2023. 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.

https://www.eventbrite.com/e/sunset-dinner-dancing-on-the-beach-party-tickets-410139386947

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/

Sunset Dinner & Dancing On The Beach

Please register:  Sunset Dinner & Dancing on the Beach Party Tickets, Thu, Mar 9, 2023 at 6:00 PM | Eventbrite

https://www.marriott.com/event-reservations/reservation-link.mi?id=1657539330926&key=GRP&app=resvlink

Online Reservations

Online Dinner Reservations
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Registration Fees

Early Bird Full Conference In-Person Registration $685.00
Early Bird Ends 1/6/2023

Remote, in real time    $625.00

Full Time Students/Trainee Registration In-Person $300.00

Group In-person Registration 3 and more  $560.00

Nurses/Allied Health Professionals In-person  $495.00

Nurses/Allied Health Professionals Remote in Time $425.00

Single Day In-person Registration   $200.00

NICU Parent Registration In-person   $300.00

NICU Parent Registration Remote in Time  $300.00

Full Conference In-person 3/8-3/11   $750.00

Institutional Group Zoom Registration                 $1000.00

International Low Income Country Zoom Registration $85.00

International Zoom Registration   $125.00

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 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.

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

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

36TH 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 36th 
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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Engagement in High Reliability Organizing (HRO): 
The Individual Matters

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

Abstract

Understanding and engagement have a strange relationship with 
a situation. We fit the situation into our understanding, then use 
the situation to extend our understanding. We do this through 
engagement. Engagement is what bridges the gaps between 
objective knowledge and subjective experience. The situations 
we engage in are moving toward disorder. Engagement creates 
structure as it generates information. However, this is informa-
tion in flux, meaning that engagement constantly updates our 
information as we continually revise our understanding—infor-
mation changes in salience, meaning, and relevance. Effective 
engagement relies on attitudes, values, and reciprocal decision-
making. Up close and engaged, the fog of war is the starting 
point for creating the structure.

Introduction

There is a strange relation between how we understand and 
engage in a situation. Engagement can extend our understand-
ing. Alternatively, our understanding can constrain engagement. 
In both relations, we use our understanding to engage. It would 
seem prudent to match the situation to a category, classification, 
standard, or plan – a concept to some. The person can then ob-
jectively know what to do and will gain a sense of security and 
confidence. The individual is developing the confidence of belief 
to encounter the unexpected. To others, confidence comes from 
the real-time ability to update information and revise beliefs for 
a changing situation. The person subjectively knows what to do, 
having the confidence of action when encountering the unexpect-
ed. 

To be clear, the confidence of belief develops from knowledge by 
description. It is a measure of firmly held beliefs and/or thorough 
study of the process yet not tested in a dangerous context. The 
confidence of action more closely aligns with High-Reliability Or-
ganizing (HRO); it emerges from experience. Not the experience 
of repeated events but the experience of active sensemaking and 
action prevents negative consequences (1, 2). The experience is 

not only of continuous learning but of continuous unlearning. Per-
haps this latter trait prevents motivated reasoning and narcissism 
from developing in the HRO individual – we continuously unlearn 
as we learn. It is more than a deference to expertise. The leader 
develops in subordinates the expertise to which the leader will 
later defer (J. Douglas Orton, Center for Resilience Leadership, 
University of Michigan, personal communication, DvS). 

The difference in approaches is more than a division between ob-
jective and subjective knowledge, theory and practice (3), scien-
tific rationality and practical experience (actual world) (4), discrete 
concepts and continuous perception (5), and the normative and 
pragmatic stances (6). The events that we engage in are made up 
of many small interactions (complexity science) and a few nonlin-
ear rate-dependent interactions (deterministic chaos (7)). Novel 
properties then emerge from these interacting interactions. We 
have entered or have been put into place we do not seem to be-
long. However, we must respond to these emerging exigencies. 

The last two sentences, our place and exigencies, describe how 
the emergence of novel properties makes an everyday space into 
one in which we do not belong. Our familiar everyday space has 
become a liminal space.

Engagement bridges the gaps between objective knowledge and 
subjective experience, theory and practice, scientific rationality 
and the logic of practice, and the pragmatic and normative stance.

Complexity and deterministic chaos may seem to happen sponta-
neously or represent our loss of control over the system. They can 

“Effective engagement relies on 
attitudes, values, and reciprocal decision 
making. Up close, and engaged, the 
fog of war is the starting point for the 
creation of structure.”

“The emergence of novel properties makes 
an everyday space into one in which we 
don't belong. Our familiar everyday space 
has become a liminal space.”

“[The confidence of belief] is a measure 
of strongly held beliefs and/or thorough 
study of the process yet not tested in 
a dangerous context. The confidence 
of action more closely aligns with High 
Reliability Organizing (HRO), it emerges 
from experience. ”
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be described as contingent or stochastic, having apparent ran-
domness, though with probabilistic functions. While unexpected 
events emerge from complexity and deterministic chaos, they are 
products of internal feedback from ordinary fluctuations in human 
behavior and the environment. This makes up everyday experi-
ence. They each develop from the red noise of human behavior 
and reddened noise from the environment. So, they are not new. 
They are the same thing but have a different order of magnitude 
and time course (8) (See Table 1).

The introduction to this article describes two uses of our under-
standing for engagement of gaps. We can extend our knowledge 
or better understand the event (they are not mutually exclusive). 
When we allow gaps to interfere with our understanding, we gratu-
itously create stress responses that impair cognition or engender 
fear circuits that induce protective mechanisms (12, 13). Failure 
to understand the situation can be interpreted as a problem with 
knowledge and education, which leads to remedial education and 
training. Alternatively, we interpret failure to understand the situa-
tion as due to external circumstances, which we explain through 
complexity science, fractals, or deterministic chaos. Using this 
stance, the organization will develop objective education, training, 
preparation, and planning measures.

Another approach, one that draws on the use of understanding 
to extend knowledge, will prepare the organization for red or pink 
noise events. These organizations use engagement to bridge 
gaps. Because “organizations don’t engage, people engage” (14), 
the focus moves away from the organization’s structure and to-
ward the individual’s actions. It is the individual who identifies a 
discrepancy or disruption, and it is the individual who decides to 
engage. This is a subjective process, yet academic and organiza-
tional research focuses on measurable objective measures. 

People act in a way that makes sense to them at the moment; no 
system or leader can prevent this. People have firmly held beliefs 

and operate in a stochastic environment. They must enter the lim-
inal space where they do not belong, equipped only with observa-
tion and action (15).”I don’t know what is happening, but I know 
what to do” – a Los Angeles Fire Department firefighter.” HRO 
uniquely shapes the engagement that moves through and out of a 
liminal period” Karl Weick (personal communication).

We reduce negative consequences and act to prevent an unde-
sired outcome. This is the basis of pragmatism as philosophy (16), 
common sense decision-making (2), stress-induced symptoms, 
fear circuitry behaviors, amygdala-driven behaviors (12, 13), and 
current neuroscience research on how the brain works (17).

When a person must act in a liminal space, they act to avoid con-
sequences. In the HRO, they act to avoid hidden consequences 
for immediate results. Describing robots and artificial intelligence, 
John McCarthy (18) wrote, “We shall therefore say that a program 
has common sense if it automatically deduces for itself a suffi-
ciently wide class of immediate consequences of anything it is told 
and what it already knows.” The central reference for HRO activ-
ity is constantly referencing reality as it is experienced (1). HRO 
is”working in practice, not in theory” Todd R. LaPorte and Paula M. 
Consolini (19). Reality drives action.

Numerous disciplines discuss common sense as an entity: high-
risk occupations (20),  philosophy (21, 22), science (23), psychia-
try (24), psychology (25, 26), anthropology (27), sociology (28, 

“While unexpected events emerge from 
complexity and deterministic chaos, they 
are products of internal feedback from 
normal fluctuations in human behavior 
and the environment. This makes up 
everyday experience.”

“When a person must act in a liminal 
space, they act to avoid consequences. 
In the HRO, they act to avoid hidden 
consequences for immediate results.”

Table 1: Defined Terms

Term Definition
Complexity Many small linear interactions
Deterministic chaos Rate-dependent nonlinear interactions between a few elements [7]
Self-organization Structure from internal nonlinear processes [9]
Novel properties emerge Dissipation of energy [10] and stochastic resonance [11]
Exigency Urgent demand
Liminal space Where we feel we don’t belong
Red noise Low frequency (f) events have greater power
Pink noise 1/f oscillations produce abrupt, rapid fluctuations and catastrophic failure

“People act in a way that makes sense to 
them at the moment, no system or leader 
can prevent this. People have strongly 
held beliefs and operate in a stochastic 
environment.”
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29), social psychology (30), logic (18), reasoning (31), artificial 
intelligence (32), and robotics (33). We will use”practical common 
sense” to differentiate this academic entity from its colloquial use. 

Practical common sense is a form of practical intelligence for ad-
aptation. In this usage, practical common sense better predicts 
success in everyday experiences, if not real-world survival. We 
can discuss practical common sense for high-risk situations with 
five components – motivation, intention, knowledge, heuristic pro-
cesses, and action (2).

• Motivation – responsiveness to phenomena, specifically, 
pressure to correct disruptions and prevent failures

• Intention – to immediately act and adjust those actions, ref-
erencing an immediate, concrete goal

• Knowledge – tacit, concrete, background knowledge from 
experience that crosses domains

• Heuristic processes – intuition, insight, and learning from ex-
perience (34)

• Action – bridge gaps with engagement (6), think with motor 
cognition (1)

It now becomes clear that practical common sense forms engage-
ment. That is, we do not necessarily need special training. This 
engagement also explains why many people have spontaneously 
acted in the fashion of the HRO. 

In this article, we describe the subjective elements of engagement 
that individuals can readily learn at any level of knowledge and 
experience:

• Structure of the situation

o Identification of structures

o Generation of stable structures

• Information in flux

o Use of imperfect information 

o Inference of new information

o Generation of new information

• Attitudes and Values

o HRO attitudes

o HRO values

o Value shift

• Decision-making

o Feedback loops

o Heuristics

o Biases

• Stress responses

o Demands versus expectations

o Attributes and resources

We previously introduced Four Domains of Engagement (35) that 
we identified from our experience developing HROs (36). This ar-
ticle describes the practical action of engagement. The contents 
encompass the four domains, even if not specifically identified:

• categorization

• methods of decision making

• the significance of affective processes

• modulation of the stress and fear responses

The HRO considers potential outcomes and consequences, sup-
porting engagement that reduces consequences. We then make a 
confident guess as to the consequences of our decisions, includ-
ing the consequences of not acting. Not acting is an action, just as 
not deciding is a decision. Both are dangerous as those with less 
experience too quickly believe the situation has been resolved. 

The introduction of trauma centers in the late 1970s raised the 
question of resource utilization – does an overnight stay in the 
ICU indicate a patient who did not need admission? One of the 
authors (DvS) reviewed sequential admissions of trauma patients 
with a trauma surgeon. The question was not”Did the patient need 
operative management” but”Did non-operative management pre-
vent an operation” admission to a trauma center with skilled nurs-
ing management allowed surgeons to avoid exploratory laparoto-
mies. (This was before routine CT scans for internal injuries.) It 
has been the personal experience of the three authors that not 
acting while others urge active intervention is one of the more 
challenging aspects of managing a crisis.

This differs from failure to act in KarlWeick’s model of enactment, 
which is more disregarding the consequences of not acting. Fail-
ure to act as enactment then becomes organizational knowledge 
that does not permit questioning (37). 

“Practical common sense is a form of 
practical intelligence for adaptation. In 
this usage, practical common sense 
better predicts success in everyday 
experiences, if not real-world survival.”

“It now becomes clear that practical 
common sense forms engagement. That 
is, we do not necessarily need special 
training. This also explains why many 
people have spontaneously acted in the 
fashion of the HRO.”

“Not acting is an action, just as not 
deciding is a decision. Both are 
dangerous as those with less experience 
too easily come to believe the situation 
has resolved.”

http://www.NeonatologyToday.net


33NEONATOLOGY TODAYtwww.NeonatologyToday.nettFebruary 2023

“Mastery in HRO comes not from a body 
of knowledge but from experienced 
sensemaking for consequences with the 
ability to solve problems never before 
encountered. Engagement puts that 
ability into action.”

Mastery in HRO comes not from a body of knowledge but from ex-
perienced sensemaking for consequences with the ability to solve 
problems never before encountered (38). Engagement puts that 
ability into action. 

 People Make Sense through Engagement 

Regardless of what people are taught or what the science of 
decision-making supports, how people make sense of situations 
drives their decisions. After the crisis has passed, however, they 
often describe their actions differently to help themselves under-
stand or, in non-HRO organizations, to justify their decisions or 
actions (36).

 “During a crisis, there is not time to think about each spe-
cific bit of knowledge or experience that we depend on to 
make sense of imperfect information and ambiguity. But hav-
ing those resources immediately accessible in our minds, 
we use them in a conceptual decision-making process to 
frame the decision. We essentially quickly come up with a 
paradigm of how to solve the problem. It is after the fact that 
we retrospectively begin to attribute specific reasons for the 
decisions that we made.”

 - Capt. Chesley “Sully” Sullenberger (personal communica-
tion)

Perhaps the best identification of an HRO is engagement, and 
the hallmark of that engagement is the engagement of the out-
lier. While we more readily focus on the catastrophic “pink noise” 
event, the reddened noise-forcing function will more often damage 
the organization’s operations. Forcing functions can self-resolve 
or respond to actions taken by actors on the line. This diminishes 
the importance of forcing functions as a threat – minor events are 
misinterpreted as non-consequential probabilities rather than dis-
plays of possibilities. In the HRO, any individual who encounters 
an outlier of any magnitude will engage because all outliers are in-
dicators of destabilization. Engagement works to restore stability.

While the brain engages to reduce the negative effect of con-
sequences, the HRO directs engagement toward generating 
information and creating structure. We are not acting to reduce 
randomness or to select an action most likely to work. We act to 
identify what influences the system. That is why experienced op-
erators focus less on”doing the right thing,” that is, what will work, 

and focus instead on “doing it right,” that is, moving the system 
toward resolution. Karlene Roberts used this idea to give the title 
for the first international HRO conference –”The Blue Collar Ivory 
Tower: Doing the Right Thing or Doing It Right” (DvS, personal 
communication).

Probability measures have little contribution to accuracy. We can 
only combine probability distributions when the data comes from 
the same probability space. The High-Reliability Situation (HRS) 
becomes entangled with various probability spaces; we do not 
have joint probability distributions. In quantum theory and quan-
tum cognition, this inability to combine probabilities is known as 
contextuality (39). Concepts change continuously under the influ-
ence of context, ‘the change of state of the concept.’ Concepts, 
then, can be modeled as a quantum entity influenced by the con-
texts of measurement (40). 

Contextualization of concepts is not specific to quantum cognition: 

• John Boyd, a US Air Force officer and strategist who created 
the OODA (Observe, Orient, Decide, and Act) Loop (41), de-
scribed the contextualization of concepts as creation (syn-
thesis of concepts by constructive induction) while separat-
ing the particulars from their previous domains (analysis of 
context through destructive deduction).

• Mike Zundel and Panagiotis Kokkalis (3) describe how we 
use concepts (theory) to work towards particular ends. Prac-
tical engagement comes from how we use an object (con-
cepts), its function, and its purpose in context. We engage 
in “practical dealings with the world constitutive of our en-
vironment.” Engagement does not come from the rational 
deliberation of concepts because concepts as “scientific a 
priori understandings delimit the ‘region’ of what is there to 
be investigated” (emphasis by the authors).

• Jörgen Sandberg and Haridimos Tsoukas (42) placed con-
cepts as enactments determined through particular practic-
es drawn from local contexts. Concepts are partly emergent 
properties, open-ended, that are created by our actions. This 
is similar to Boyd’s creation of mental concepts during con-
textual synthesis.

• Karl Weick (5) warns against losing our perceptual contex-
tual order by substituting an a priori conceptual order. The 
operator takes this warning as support for engagement: pro-
tect the perceptual contextual order we experience within 
the flow of events from the a priori conceptual order of the 
spectator, executive, administrator, or regulator (6). The 
continuous perceptual flow of context is knowledge by an 
acquaintance, while conceptualization in the interest of co-
ordination and communication devolves into knowledge by 

“In the HRO, any individual who 
encounters an outlier of any magnitude 
will engage because all outliers 
are indicators of destabilization. 
Engagement works to restore stability.”

“We are not acting to reduce randomness 
or to select an action most likely to 
work. We act to identify what influences 
the system. That is why experienced 
moderators focus less on "doing the right 
thing," that is, what will work, and focus 
instead on "doing it right," that is, moving 
the system toward resolution.”
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description.

Operators have long resisted conceptualization. Conceptualiza-
tion of contexts has consequences. Our brain engages to prevent 
the adverse effects of consequences. Vanessa Heggie captured 
this concern when she described the use of models to guide high-
altitude mountain climbing: “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” (43). Operators hold tightly to engagement for safety reasons 
– engagement is the contextualization of concepts. Engagement 
makes models accurate.

Action as Information

A system is in an indefinite (dispersed) state until a measurement 
or action is performed on the system. All possible definite states 
have the potential for being actualized, but only one of them will 
become actual upon measurement when an action is taken. Such 
actions as a series of short action-response feedback loops cre-
ate measurements. We can communicate these transient mea-
surements as accurate “action responses,” thereby converting our 
actions into information (44).

In a dynamic situation with an unstable structure, we cannot know 
the direction of our actions until we act. The sequence of those 
actions can affect the trajectory of events. Generated events from 
the sequence of our actions and responses have a transient ex-
istence. Because information plays a fundamental role in the un-
folding of reality, the meaning of that information gives coherence 
to events. Thus, the reality emerges from the series of actual oc-
casions (45). 

In quantum cognition, the act of deciding creates the cognitive 
state. In other words, engagement creates the cognitive state that 
supports engagement.

Structure of the situation

We engage a system that is moving toward disorder – increasing 
entropy. Information becomes disordered as it is transmitted (46). 
This flux creates uncertainty. Our observations will shape the con-
cepts we formulate, while our concepts shape our observations 
and inquiries (41). Accepting the uncertainty and incompleteness 

of our concepts reduces surprises (47). 

Concepts, as described in the previous section, change continu-
ously under the influence of context. John Boyd, a US Air Force 
officer and strategist who created the OODA (Observe, Orient, 
Decide, and Act) Loop, posited that “according to Gödel, we can-
not—in general—determine the consistency, hence the character 
or nature, of an abstract system within itself.” Analysis differenti-
ates elements within the system, while synthesis with outside in-
formation integrates a solution from outside the system (41). 

However, concepts are how we access the world. What Boyd de-
scribes is empiricism as engagement. He moves beyond the Kan-
tian approach of conceptual structuring – facts must correspond 
to concepts allowing us to connect the world to those concepts (1, 
48). While the Kantian approach gives us causality, we are con-
cerned about consequences during the engagement.

“How do we generate or create the mental concepts to support 
this decision-making activity?” John Boyd (41). Boyd’s response 
to a disruption of observed reality parallels Karl Weick’s sense-
making perspective that operators create what they focus on 
through repeated cycles. For Weick’s sensemaking, the operator 
distinguishes cues within an ambiguous event to use for enact-
ment toward a resolution that restores the disrupted activity (37, 
49).

“Creativity is related to induction, synthesis, and integration since 
we proceed from unstructured bits and pieces to a new general 
pattern or concept. We call such action a creative or construc-
tive induction…this creative induction is the separation of the par-
ticulars from their previous domains by the destructive deduction. 
Without this unstructuring, a new structure cannot be created—
since the bits and pieces are still tied together as meaning within 
unchallenged domains or concepts, John Boyd (41).  

Boyd (41) considered these problems a dynamic mystery rather 
than a static puzzle. Adrian Wolfberg demonstrated this as “mys-

“The continuous perceptual flow of 
context is knowledge by acquaintance 
while conceptualization in the interest 
of coordination and communication 
devolves into knowledge by description.”

“Because information plays a 
fundamental role in the unfolding 
of reality, it is the meaning of that 
information that gives coherence among 
events. Reality, thus, emerges out of the 
series of actual occasions.”

“[Boyd] moves beyond the Kantian 
approach of conceptual structuring 
– facts must correspond to concepts 
allowing us to connect the world to those 
concepts. While the Kantian approach 
gives us causality, during engagement 
we are concerned about consequences.”

“During an engagement, we follow many 
lines of simultaneous engagement as 
events unfold across a full spectrum of 
possible actions. Multiple challenges 
can best be solved in an integrated 
fashion to create synergy among 
disparate domains.”
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tery-solving,” which relies on “full spectrum analysis.” During an 
engagement, we follow many lines of simultaneous engagement 
as events unfold across a full spectrum of possible actions. Mul-
tiple challenges can best be solved in an integrated fashion to 
create synergy among disparate domains. “In full-spectrum analy-
sis, the analyst examines not only multiple, possibly interrelated 
intelligence problems simultaneously but also considers contex-
tual and influential factors that could affect the interim analysis of 
information and its interpretation” (50).

Practical Structuring

When coming on PICU service, one of the authors (DvS) ob-
served that bedside staff had difficulty coherently presenting an 
unstable patient. The solution was quick and effective: create a 
list of all problems and measurements. Consistently, the first items 
most salient to bedside staff were “fluids, electrolytes, and nutri-
tion,” elements common to all hospitalized patients. This was due 
to the availability construct; the first things we think of are the most 
available to the brain, not the most important.

The team would then delete those elements that were measured 
with different methods. About one-quarter of the list was usually 
lined through. The team then grouped the remaining elements 
by the physiological system. One or two groupings could cause 
death, another two or three would keep the child in the PICU, and 
a few more would resolve with routine medical care.

After a few such cases, the residents learned to identify problems 
necessary for immediate engagement rapidly. Bedside staff no 
longer used conceptual ordering for their coordination and com-
munication. Instead, they began to respond to relevant signals, 
whether the signal strength was strong or weak. That is, conse-
quences contributed to the salience of a signal, relevance brought 
staff into engagement, and they gave meaning to information that 
supported engagement.

In a resource-poor system, the individual who engages creates 
the structure…and makes the difference.

Information in flux

Reddened or pink-noise environments are information insensi-
tive. More information (or data) makes the data messier or re-
veals covert, unexpected influences. With events in flux, current 
information quickly becomes antecedent information, entrained 
energy changes circumstances, and what was relevant becomes 
irrelevant.

We generate information through our actions. There is no wrong 
action, as every action creates a response, and every response 
changes an element from uncertain to certain. This uncovering of 
information and the generation of information is Shannon’s Infor-

mation (46). Claude Shannon laid the groundwork for the digital 
revolution by describing signals as having one of two values – cer-
tain OR uncertain. Information is the conversion of uncertainty to 
certainty. “Being certain” carries no information, but changing from 
uncertain to certain creates information. 

In this sense, there is no error during an HRS (the High-Reliability 
Situation), as even what some would consider an error converts 
uncertainty to certainty. For the HRO, “error” has functions to iden-
tify boundaries of performance and operations, the “envelope” that 
HROs seek to expand. “Error” identifies a mismatch between what 
is known and uncertain or ambiguous. “Error” identifies an unex-
pected or unrecognized change in conditions or the environment.

Information during the HRS is imperfect but necessary. During 
an HRS, information is contextual, even ephemeral. What makes 
information different is its value, not as weak signals but by its 
salience, relevance, and meaning. The operator in the flux of a 
trajectory learns the salience of subtle and nuanced signals, iden-
tifies the relevance of information and gives meaning to chang-
ing information. Experience teaches us to change the level of 
salience, work with partial or contingent relevance, and shift the 
meaning of information as events evolve.

• The salience of signs and information prevents distraction 
when approaching an emergency.

• The meaning of information changes during events and also 
among participants. There is no useless information in an 
emergency.

• The relevance of information and how you use it is also situ-
ational.

“When you pay attention to the plan, you are ignoring information 
and become frustrated when the plan does not work,” Chris Flow-
ers, Training Officer, San Bernardino (California) Police Depart-
ment, describing his experience responding to a terrorist incident 
and a school shooting (personal communication, DvS).

Salience, relevance, and meaning of information can be taught 
and learned. Salience, relevance, and meaning initiate engage-
ment are produced by engagement and drive engagement. 

Attitudes and Values

Attitudes represent predispositions in favor of or against an ele-

“They began to respond to relevant 
signals whether the signal strength was 
strong or weak. That is, consequences 
contributed to the salience of a signal, 
relevance brought staff into engagement, 
and they gave meaning to information 
that supported engagement.”

“There is no wrong action as every 
action creates a response and every 
response changes an element from 
uncertain to certain.”

“During an HRS, information is 
contextual, even ephemeral. What makes 
information different is how it is valued, 
not as weak signals but by its salience, 
relevance, and meaning.”
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ment; attitudes influence behavior (51). While beliefs strongly in-
fluence behavior, their greater specificity limits their adaptability in 
uncertain and ambiguous situations. Attitudes have the notion of 
evaluation at their core (52) and are generalizable and less specif-
ic. Attitudes are adaptive to varying contexts. Conversely, values 
have a more substantial, more consistent effect on behaviors and 
are less context-dependence.

Attitudes

The generalizable character of attitudes gives the organization 
adaptability for varying contexts. The strength of values and their 
consistency makes organizational performance less context-de-
pendent. The HRO uses this paradox to adapt to environmental 
change while maintaining organizational stability rapidly. The Five 
Characteristics of HRO (53) can be better understood as attitudes 
[Table 2] (36), but the values necessary for HRO (36) have not 
been discussed as well.

Values (36) 

From their operational experience, two of the authors (DvS and 
TAM) identified five values that enable an HRO to perform and 
that are shared with its members through acculturation: 

• Dignity. This means acknowledging the value of everybody’s 
contribution. 

• Honesty. What someone says represents the circumstanc-
es. 

• Humility. The unexpected can happen to any of us; we can 
all fail. Humility can be learned, and it is the team’s respon-
sibility to discourage arrogance because no one is impervi-
ous to error actively. When an error or complication occurs, 
we immediately help: there is no reason to find someone to 
blame. 

• Empathy. HROs work in challenging situations where people 

will fail, and it could be any of us doing the failing—there, 
but for the grace of God, go I. Empathy refers to our internal 
belief system toward the plight of others. People make the 
best decisions they can at the time; when things do not work 
out, we can support the person even if we disagree. 

• Duty. We will not disappoint others; we have a duty to our 
larger community. Duty has a more significant, deeply held 
spiritual component that is internalized and comes from with-
in. We engage to help others do their jobs; often, little things 
we can do will make someone else’s work more challenging 
or straightforward. 

Rapid Shifting of Values (36)

HROs work in two environments: the structured environments of 
routine operations, where preventing system failure is the priority, 
and the unstructured environments of a crisis, where an emer-
gency response is a priority. Some values found in HROs seem 
to oppose each other, such as initiative and obedience. Others 
appear to be situational: what helps us one minute may have to 
be quickly discarded when circumstances change. 

Obedience and authority are part of preventing system failure, 
but creative problem-solving and the initiative to engage are nec-
essary during an emergency. Having the ability to shift between 
values smoothly is one of the hallmarks of the HRO. This ability 
to rapidly develop initiative and creativity in an unstructured situ-
ation creates the “leader-leader” construct we desire for HROs. A 
“leader-follower” construct too quickly creates a docile member 
who awaits instructions. 

Values are also situational. Our evaluation of what will help us and 
ensure safety will change as circumstances change. We must rely 
on people with a sense of duty toward the larger organization, a 
virtue, and their judgment during the event. 

Decision-making

One of the authors (DvS), while creating a PICU residency pro-
gram with ward and NICU nurses, noted that staff collected in-

Table 2: The Attitudes of HRO

Characteristic [53] Attitudes [36]
Preoccupation with failure Attitude toward failure
Reluctance to simplify Acceptance of the complexity of even simple events

Sensitivity to operations Awareness of how one fits into the scheme of life 

Situation-centric versus person-centric
Commitment to resilience Perseverance
Deference to expertise Respect for the knowledge and experience of others

“The strength of values and their 
consistency makes organizational 
performance less context dependent. 
The HRO uses this paradox to rapidly 
adapt to environmental change 
while maintaining stability within the 
organization.”

“Some values found in HROs seem to 
oppose each other, such as initiative 
and obedience. Others appear to be 
situational: what helps us one minute 
may have to be quickly discarded when 
circumstances change.”
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“The OODA loop is a rapid, real-time 
interactive hypothesis development and 
testing cycle. To create the loop, the 
person Observes, Orients, Decides, and 
Acts, then loops back to observe the 
effect of the action.”

37NEONATOLOGY TODAYtwww.NeonatologyToday.nettFebruary 2023

formation and tended to make only minor decisions. To help in 
decision-making, the author offered several directives:

• If it is reversible, then take action. This required staff to know 
not only the desired effects but also the undesired effects.

• Did the action make the situation better, worse, or no 
change? This is a corollary from the above directive. Rough-
ly, if better, then continue. If worse, stop – this gives new 
information about the situation. If there is no change, then 
evaluate whether it is the right dose, drug, or diagnosis.

• Think from a decision box: What would happen if you acted 
too soon or too late? What would happen if you give too 
much or too little? Acting within that box is relatively safe. 

When considering intubating a child with severe status asthmati-
cus, Mark Rogers, RCP, RRT-NPS, suggested using a helium-ox-
ygen mixture. Helium had not been used in the children’s hospital, 
and the adult ICU had little, if any, experience using helium. One 
of the authors (DvS) asked Rogers how he would know it would 
work. He immediately described how he would know it worked or 
failed and gave a trial time that limited administration. This dem-
onstrated to staff how to discuss introducing a new therapy and 
reassured the author that staff would neither stop the therapy be-
fore it could help nor push the therapy to where it could cause 
harm. Helium-oxygen therapy for status asthmaticus became 
standard in the PICU (54).

Basic Problem Structure (36, 44)

Duncan Dieterly (55) described the three elements of a problem: 
the situation, intervention, and objective (Figure 1). Knowing all 
three makes the problem trivial; the situation defines the problem, 
which can be solved with rules and protocols. This is a matter of 
selecting the appropriate decision tree, algorithm, or clinical path-
way.

In the HRO, we prepare for uncertain or unknown situations. Col-
lecting data is unproductive because the problem changes. We 
approach these situations by developing a concrete objective. 
George Orr (56) expanded Dieterly’s work by describing condi-
tions with multiple situations, interventions, and objectives. At first, 
this may appear unclear, but by correlating these conditions with 
your experience, you readily expand decision-making for com-
plex, chaos-driven situations.

Decomposing the Problem (36, 57)

If we cannot identify or reach an objective, we can decompose it 
into smaller, achievable objectives. For example, we can decom-
pose the airway problem in resuscitation by manually acquiring 
the airway, identifying any obstruction in the mouth, identifying 
any obstruction in the upper or lower airway, and then protecting 
the airway. 

It is common in an emergency to have two simultaneous objec-
tives. We strive for the desired objective while striving for a less-
desired, more readily achieved objective. In a sense, we hedge 
our bets. In high-risk situations, we work to achieve success while 
avoiding failure; this is a critical operational approach represented 
by the HRO principle of “preoccupation with failure.” Avoiding fail-
ure is more than redundancy; it means being vigilant for things 
that can go wrong and responding to weak signals others miss 
or ignore. We work to increase our chances of success while de-
creasing our chances of failure. A French fighter pilot once de-
scribed this to one of the authors (DvS): “If I can’t accomplish my 
mission, I continue and support the other pilot; I work to increase 
the chance of success for his mission.” 

The OODA Loop

In 1968, John Boyd, a US Air Force officer and strategist who 
created the OODA (Observe, Orient, Decide, and Act) Loop, pre-
sented his concept of the OODA loop (Figure 2) (58). 

We use the OODA loop in healthcare to outmaneuver a rapidly 
changing disease state (36, 57). 

The OODA loop is a rapid, real-time interactive hypothesis de-
velopment and testing cycle. To create the loop, the person Ob-
serves, Orients, Decides, and Acts then loops back to observe 
the effect of the action. The action creates the loop for a continu-
ous cycle and gives the OODA loop its power and agility. 

There need not be a consistent starting element. Weick observed 
that “one can start this sequence anywhere and move either in 
a clockwise or counterclockwise direction” (personal communi-
cation). Weick has described the utility of Boyd’s OODA loop (in 
either sensemaking or enactment) by starting at A, the act phase 
(personal communication). Acting is the first step in engagement 
and is part of Weick’s sensemaking.

Observe. An attention function for discrepancies, disruptions, and 
outliers does not require a complete analysis of the situation. The 
observe function also notices the responses to our just-completed 
action and whether we received the results we expected. 

Orient. “Shapes the way we interact with the environment…The 
way we observe, the way we decide, the way we act.” “Seen as 

“Avoiding failure is more than 
redundancy; it means being vigilant 
for things that can go wrong and 
responding to weak signals others miss 
or ignore.”

“This demonstrated to staff how to 
discuss introducing a new therapy and 
reassured the author that staff would 
neither stop the therapy before it could 
help nor push the therapy to where it 
could cause harm.”

http://www.NeonatologyToday.net


38NEONATOLOGY TODAYtwww.NeonatologyToday.nettFebruary 2023

a result, represents images, views, or impressions of the world 
shaped by genetic heritage, cultural tradition, previous experi-
ences, and unfolding circumstances” John Boyd (58). In this func-
tion, we synthesize new information and build support for our de-
cisions. (Some consider this an orientation to the circumstances, 
but the orientation function is much richer.) (59). 

Decide. Rapidly generate a hypothesis. From the circumstances, 
it is operating in the affective domain of emotion, values, attitudes, 
and personal evaluation. Create new repertoires (59).

Act. Initiates the loop action, which acts like a control mechanism 
operating on the environment while changing people’s percep-
tions of the environment. The loop action is a method to explore 
the situation while exploiting any path of least resistance. When 
we encounter friction as part of the feedback, we can observe 
whether we should pursue another path with less friction or iden-
tify the friction point as something significant that should remain in 
focus (56). The use of positive feedback through the loop action 
directs focus and actions toward paths of success, while negative 
feedback marks practical and safety boundaries that can act as a 
safety function. 

Loop. We calibrate our mental model with the actuality and re-

sponsiveness of the environment. Encountering resistance or fric-
tion, we rapidly resolve whether to change our approach or seek 
resources. This is not through speed or shortcuts but by increas-
ing our tempo. Boyd described the methods and benefits of a fast-
er tempo: the ability to transition more rapidly than events change, 
develop more repertoires of action, free and open communication, 
interactive support, increased information sources to select from, 
and generation of new ideas that can be rapidly tested (60). 

Connecticut Paramedics (36)

Two paramedics arrived to find a woman in her late sixties lying 
face down in the street. They saw she was nonresponsive and 
pale. Her skin felt damp, and her oxygen saturation was in the 
low eighties, with a slow, weak heartbeat in the forties. On the 
EKG, they identified a regular electrical pattern except for prema-
ture ventricular contractions. The first thought was that she had 
had a cardiac event, so they began considering cardiac protocols. 
The two paramedics were unsure which protocol to use, but each 
paramedic had 15 years of experience and could see that she was 
dying. They began to feel helpless to stop her death. 

While accomplishing this evaluation, they also made a rapid vi-
sual respiratory exam and observed very shallow breathing; they 
identified lower airway obstruction from the prolonged expiratory 
phase. This indicated treatment with a bronchodilator drug, some-
thing they would not have considered without the rapid five-point 
visual respiratory exam (61). They were not sure, however, if they 
should treat what could be a second disease, if the bronchodilator 
would work, or if the bronchodilator might stimulate the heart and 
cause the extra beats to fibrillate, creating cardiac arrest. 

They decided to administer the drug and observe the response, 
which is something they would not have considered without the 
use of Boyd’s OODA loop decision-making. After the bronchodila-
tor treatment, the woman’s chest expansion increased, the expi-
ratory phase shortened, her oxygen saturation increased above 
90 percent without supplemental oxygen, and she became alert. 
Most critically, her heart rate increased, and the premature ven-
tricular contractions resolved. This woman’s life was saved by 
treatment the paramedics had learned four months earlier. 

Figure 1 (left): Decision-problem condition models [55]
Figure 2 (right): Boyd's OODA Loop

“Boyd described the methods and 
benefits of a faster tempo: the ability 
to transition more rapidly than events 
change, develop more repertoires of 
action, free and open communication, 
interactive support, increased 
information sources to select from, and 
generation of new ideas that can be 
rapidly tested.”
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Reciprocal decision-making (44)

We have no time to vet information or evaluate events in a dy-
namic situation. We can rapidly observe feedback that is directly 
associated with immediate action. That is, we respond to the envi-
ronment responding to us. Reciprocal decision-making describes 
how we act and observe the response to our action and how 
that response guides our following action. We learn what works 
through action. Decisions linked to action are probes to learn 
structure, redirect trajectory, create structure, and engage the 
threat. This is not simple feedback, a component of decision trees 
and algorithms. 

Feedback. This feedback is HRO trial-and-error learning. In this 
way, the environment acts upon the individual and organization, 
described by Bob Bea, Professor Emeritus, Civil Engineering, 
University of California, Berkeley (62), as interactive, real-time risk 
assessment and management.

Short feedback loops are more specific to our action and more 
readily accepted, rightly or wrongly, as causative. For example, 
instrumental anger or intimidation to gain staff control has a short 
feedback loop and is used for that effect in movies. The long and 
indirect feedback is disastrous and may be hidden, for example, 
with high staff attrition.

The time compression inherent to the flux of rapid, dynamic 
events confounds the real-time use of long or indirect feedback 
loops. To obtain short feedback loops, we must closely approach 
the environment, even entwining with the environment. Entering 
the situation shortens feedback loops, thus improving accuracy. 

Negative and positive feedback. Feedback maintains homeosta-
sis for stable operations within the environment, supports safety, 
and generates self-organization WHILE simultaneously bringing 
resolution to the event. 

• Negative feedback corrects deviations from our desired 
state, ensuring safety; negative feedback marks our bound-

aries for safe operations.

• Positive feedback builds structure and supports our strength 
and resilience. 

Heuristics and Biases

We have found four predominate heuristics that cause consequen-
tial bias and interfere with effective decision-making: availability, 
representativeness, confirmation bias, and over-conservative re-
vision heuristics (Table 4). Motivated reasoning, a fifth bias but not 
from a heuristic, overly scrutinizes information that conflicts with 
closely held beliefs. This is not confirmation bias (36, 63).

Availability, called frequency bias, leads us to accept our first im-
pression. Availability bias also occurs when redundant measure-
ments of variables influence our perceptions. Availability also 
biases us toward precision and using numbers as quantitative 
information over qualitative values. 

Acceptance of our first impression simplifies the situation. We 
too quickly stop developing more structure. Mentally listing 3-4 
causes of the situation helps discipline the mind to continue think-
ing after the first acceptable answer.

Representativeness, closely tied in with complexity and “reluc-
tance to simplify,” leads us to regard partial information as com-
plete information: what you see represents what is happening. 
This is difficult to break because practical common-sense prob-
lem-solving uses partial information (2), which is also all we have 
when we begin to engage. When we recognize the bias of repre-
sentativeness, we can reevaluate the situation and update and 
revise our beliefs.

Confirmation bias derives from cognitive dissonance. To reduce 
dissonance, we search for confirming information. We look for 
evidence supporting our conclusions while ignoring disconfirming, 
discrepant data. Confirmation and availability biases are insidi-
ously dangerous; an individual stops considering alternatives.  

Overconservative revision biases us to require more information 
to stop an action than we initially required to start. We continue 
treatments long past when we would not have initiated the treat-
ment. Once we start a treatment, we find it hard to stop, even 
when the reason for treating it is gone. 

Error corrects heuristic bias. Though counterintuitive, the indi-
vidual in these situations considers every action could be wrong. 
The author (DvS) served on a fire rescue ambulance in South Los 
Angeles ten years after the Watts Riots. The Crips and Pirus (later 
the Bloods) were expanding northward. Recognizing a gang mem-
ber by clothing, behavior, stance, and countenance influenced our 
approach. The gang ‘uniform’ had yet to form. However, we had 

Function Description
Observe Observe the situation

Match prediction to response 
Orient Process and synthesis of observations

Actual world function
Culture, experience, physiology

Decide Develop hypothesis; decide action
Act Test hypothesis

Interface between operator and environment

Loop Effect of action

Table 3. OODA Loop functions

“We have no time to vet information or 
evaluate events in a dynamic situation. 
We can rapidly observe feedback that 
is directly associated with immediate 
action. That is, we respond to the 
environment responding to us. 
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to discern the gang member from the ‘wannabe’ attempting to join 
or the youth adopting the gang appearance for their protection. 
Each needed to be treated differently. It was the feedback during 
our interactions that guided us. Sticking with the wrong approach 
could lead to injury or mistreatment of a youth trying to get by and 
stay in school. Every word and behavior could instantly be wrong.

Motivated reasoning is the automatic default mechanism for a 
person to defend their prior attitudes and actively challenge ar-
guments incongruent with their firmly held beliefs. People are 
unaware of their use of motivated reasoning, which comes from 
motives to achieve an accurate conclusion or maintain a specific 
conclusion (64).

Individuals protect cherished beliefs for several reasons (64, 65). 
Motivated reasoning enhances self-efficacy against a problem of 
self-control or gives utility for beliefs to counter a perceived weak-
ness in a desired trait. Motivated reasoning also protects personal 
and social identity. Selective updating by information avoidance 
and asymmetric processing of good and bad information protects 
these beliefs (65).

Stress responses

Engagement is driven by the idea that “a failure is an option.” The 
well-known stress and threat responses are commonly viewed 
as debilitating. This belief ignores their function during a crisis. 
Abstract thought distracts from focusing on new relevant informa-
tion. Disregarding the proximity of a threat, whether temporally or 
spatially, reduces the time for effective action. This action is the 

inherent vice of stress (66).

Threat identified through the sympathetic-adrenal-medullary axis 
(SAM) stimulates the paraventricular nucleus of the hypothalamus 
to release corticotropin-releasing factor (CRF) into the anterior pi-
tuitary and the locus coeruleus (LC). This release activates the 
hypothalamic-pituitary-adrenal (HPA) axis and the locus coeru-
leus-norepinephrine (LC-NE) system. The HPA axis suppresses 
the executive functions to support engagement, while the LC-NE 
system supports the cognition and behaviors necessary for en-
gagement. CRF from the central nucleus of the amygdala may 
also activate the LC.

Do not get lost in the apparent complexity. Neuroscience has 
caught up to what veteran operators have long known. We en-
gage in abrupt change, and engagement supports thinking during 
the crisis. Norepinephrine is rapidly released, supporting cogni-
tion. The slower release of cortisol will constrain abstract thinking 
to allow focus and rapid response. We see this is a crisis in the 
hospital – the individual who stands still for too long will unlikely 
participate in the emergency without some additional support.

We use stress-induced constraints on cognition and fear circuitry 
behaviors to overcome the inherent vice of stress and maladap-
tive fear-circuitry behaviors (12, 13). The vital HRO characteristic 
of modulating amygdala-driven behaviors is significant (12, 67-
69). 

Our neurological response to the threat from forcing functions or 
abrupt catastrophe creates a liminal space. We do not seem to 
belong in this space because our learned rules do not apply. It 
is intensely personal because we can never be sure others have 
the same experience. We must be acutely aware of our body’s re-
sponses: “If your body is moving faster than your brain can think, 
then slow down. If you feel your eyes glaze over, slow down,” 
William J. Corr, Captain of the Los Angeles Fire Department (per-
sonal communication). Corr was describing the shift from engage-
ment to the disengaged thought that can occur in the liminal zone.

Heuristic Bias

Availability What you think of first is most important

Representativeness What you see represents events

Confirmation bias Seek supporting evidence

Overconservative revision More information to stop than start

Motivated reasoning Overly scrutinize evidence against strongly held beliefs

Table 4: Heuristics and Biases

“Error corrects heuristic bias. Though 
counterintuitive, the individual in these 
situations considers every action could 
be wrong.”

“Motivated reasoning is the automatic 
default mechanism for a person to 
defend their prior attitudes and actively 
challenge arguments incongruent with 
their strongly held beliefs.”

“Engagement is driven by the idea 
that “failure is an option.” The well-
known stress and threat responses are 
commonly viewed as debilitating. This 
belief ignores their function during a 
crisis.”
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Engagement takes advantage of these neurological responses. 
Stress constrains the executive functions: the brain integrates, 
from opposite ends, 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 uncontrollabil-
ity in executive functions cause stress responses. Fear circuitry 
behaviors at the subcortical level maintain a safe distance from 
the threat. Amygdala-driven behaviors as reflexes rapidly initiate 
protective behaviors.

The human brain will release corticotropin-releasing factor (CRF), 
which goes to the hypothalamic-pituitary-adrenal axis (HPA), and 
the HPA terminate ongoing activity, suppresses executive func-
tions, and impairs abstract cognition. Concurrently, CRF enters 
the locus coeruleus-norepinephrine system (LC-NE) to reorient 
cognition for attention and arousal – adaptive cognition is started, 
the individual focuses on behaviors, and engagement follows

Stress as a Problem

Viewing stress as an imbalance between demands and abilities is 
too simple for discussions of live-or-die situations or operating in 
dangerous contexts. We draw our model from Raymond Novaco’s 
(70) work because of its fidelity to lived experience. (One of the 
authors, DvS, was a student of Novaco in 1978). 

Demands and expectations come from the environment. De-
mands are external to the individual and must be engaged. Ex-
pectations are social and subjective; they develop from our minds 
or those around us. Expectations are also how we judge success. 
Unfortunately, we too often find that the drive to meet expecta-
tions will occur at the expense of meeting demands. This apparent 
conflict became a central part of introducing new residents in the 
PICU and is vital for effective performance (DvS). Without differ-
entiation of demands from expectations, stress debilitates staff, 
increases attrition, and impairs the performance of individuals and 
team performance. Expectations will drive out the more capable 
and empathic members.

Demands initiate engagement. We must keep the focus of en-
gagement directed toward those demands.

We meet demands and expectations with our attributes and re-
sources. Attributes refer to the individual’s characteristics, knowl-
edge, attitudes, decision-making abilities, and problem-solving 
capabilities. Resources are external to the person, which people 
can call upon while the event is ongoing. Because resources ex-
ist does not mean we can rely on them. “If you don’t have it with 
you, then it doesn’t exist,” is a familiar fire department saying. This 
problem, how to operate in an austere situation, led one of the au-
thors to develop a visual respiratory examination to replace blood 
gas analysis (71) and study retrograde intubation by paramedics 
(72) after the inability of paramedics to intubate an adolescent 
with pulmonary edema from commotio cordis. 

Attributes and resources combine to give the individual the ca-
pabilities necessary for effective engagement. The HRO’s goal 
is more than “life-long learning” the HRO continually increases 
the capabilities of the organization, teams, and individuals. The 
HRO views individuals as assets, the approach found in military 
services.

Family Presence during Resuscitation

Engagement creates the cognitive state necessary for engage-
ment. This progression sounds tautological until you observe a 
novice move from observer to participant, then to engagement. 
Cognition differs in each of these three states. One of the au-
thors (DvS) served on a fire rescue ambulance and engaged in 
thousands of resuscitations with family or friends present, if not 
actively helping. Rookies participated as valued members of the 
team. Therefore, it was surprising that beginners and families 
were routinely dismissed from healthcare. The author would then 
tell the parents that their child died, answer their questions about 
the resuscitation, and describe the life-saving efforts made by the 
team. When the family could later enter the room, they encoun-
tered a clean room.

Initially, the author would bring the family to the room while it had 
evidence of the effort made by the team. Because the custom was 
to present a clean room to the family, it took some time for staff 
to appreciate that when the family entered the room, they saw 
their child and evidence of the work involved in saving their child. 
Nurses thought a messy room reflected poorly on their efforts.

The final measure of bringing the family in during the resuscitation 
caused the greatest friction. The author would leave the room to 
bring the family to their child, as no staff member would do this. 
Written out like this, one can imagine the response from staff. The 
reality was different. Staff engaged with the family and could find 
they could comfort the family with small gestures or words, which 
had a more significant effect than previous work in making the 
room clean and organized. This program became internalized into 
the PICU and has since been published in the medical literature 
(73). 

This change in resuscitation demonstrates engagement as a 

“Our neurological response to threat 
from forcing functions or abrupt 
catastrophe creates a liminal space. This 
is the place we don’t seem to belong 
because our learned rules don’t apply. 
It is intensely personal because we can 
never be certain if others are having the 
same experience.”

“Without differentiation of demands 
from expectations, stress debilitates 
staff, increases attrition, and impairs 
performance of individuals and the team. 
Expectations will drive out the more 
capable and empathic members.”

“Staff engaged with the family and could 
find they were able to comfort the family 
with small gestures or words, which had 
a greater effect than previous work to 
make the room clean and organized.”

http://www.NeonatologyToday.net


42NEONATOLOGY TODAYtwww.NeonatologyToday.nettFebruary 2023

quantum entity, described above in Action as Information. We 
cannot know the direction of our actions until we act. The se-
quence of those actions can affect the trajectory of events. Gen-
erated events from the sequence of our actions and responses 
have a transient existence. The meaning of that information gives 
coherence among events (45). 

Responses are transient, allowing the staff member to rapidly in-
tervene with the family or correct action if the family’s response 
may be maladaptive, something we cannot do in a family meeting. 
Supportive interactions are significant; even a silent presence be-
comes support. Engagement dyads form and break, sometimes 
by voice, eyes, or a person’s presence. Veterans and Neonatolo-
gists can give meaning to these interactions, which can reduce 
the stress experienced by staff. 

Engaging the family in any form creates the cognitive state to con-
tinue engagement long after the emergency.

Situational Cognitive Distortions (13, 36, 74) 

When not modulated, threats cause unrecognized situational cog-
nitive distortions (13, 36), stress-induced disorders, fear circuitry 
disorders, and amygdala-driven behaviors (13, 36, 75, 76). Be-
cause we use our judgment to judge our judgment, these mal-
adaptive threat effects only become visible in others or after fail-
ure. They can become normalized, making the ecology of fear 
inevitable and invisible (77).

Maladaptive stress and fear behaviors become normalized in 
high-risk environments when we do not recognize how the situa-
tion distorts our thinking. We call these situational cognitive distor-
tions because, absent stress or fear, the individual operates at a 
high level of cognition (36, 57). 

• The fight responses include anger and frustration

• The flight responses take the form of avoidance and distrac-
tion, often presenting as avoiding tasks, carrying out incon-
sequential tasks, responding to distractions, or addressing 
easily accomplished tasks to the detriment of essential ef-
forts 

• The fear-freeze response manifests as confusion or actual 
cognitive or physical freezing, the inability to recall knowl-
edge, or impaired working memory

• Attentive freeze (threat-freeze) appears as an aroused 
pause immediately after an abrupt change that is misinter-
preted as the fear-freeze response, but the attentive freeze 
is accompanied by focused attention to detail and mental 
preparation for action

• Tonic immobility appears as active refusal or avoidance to 
make a decision accompanied by intestinal discomfort (the 
latter is often not discussed) 

Stress Capacity

It appears prudent to have stress management programs to re-
duce or help people respond to it. In dangerous contexts, the in-
dividual must be prepared to work in demanding situations; the 
focus becomes increasing stress capacity (78).

A US Army Green Beret working toward an MBA asked one of the 
authors (DvS) about risk management. The author pointed out 
that he does not manage risk. If he receives an assignment, he 
asks himself if he has the capabilities. If not, then what does he do 
to have the necessary capabilities? The same question is for his 
unit and onward through his command.

Engagement is about capabilities, not evaluating risk. The act of 
engagement capitalizes on stress-induced cognitive constraints to 
maintain focus. Fear-circuitry behaviors maintain a safe distance, 
which operates below the level of consciousness. In extreme situ-
ations, amygdala-driven behaviors are helpful to survive. 

An HRO engages through individuals who detect discrepancies 
and disruptions by their salience. The individual interprets these 
outliers as early heralds of failure or as benign—events, and be-
nign means they are noted and monitored, not ignored.

HRO can be described in terms of engagement, failure as infor-
mation, and continuous adjustment of actions to accommodate 
the new information (observation by Errol van Stralen, Ancora 
Education). The HRO operates in a state of continuous or life-
long increase of capabilities. What this means for the individual is 
continuously increasing stress capacity.

Conclusion

From our understanding, we identify what is salient, which is suf-
ficiently important, and readily catches our attention. This object 
is the outlier as discrepancy or disruption. This perturbation is 
the early herald of failure caught during the covert, compensated 
state. At that moment, what was once irrelevant becomes rele-
vant. Relevance is contextual and can also be role-specific, creat-
ing a requisite diversity of individual engagements. This relevance 
is how we fit the situation into our understanding. 

As the environment responds to our actions, we respond to the 
environment responding to us. The cognitive state this creates 
influences the meaning we give to the information we generate 
and the structures we create. The act of engagement creates the 
cognitive state that supports engagement. The situation is now 
extending our understanding.

When we engage in the “fog of war,” it is the act of engagement 
that gives meaning to our experience. 
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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.

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/ 

 
©CONSENSUS PANEL ON INFANT AND FAMILY-CENTERED DEVELOPMENTAL CARE 2022
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A 3541-gram appropriate-for-gestational age 38 5/7 week-
gestation male is delivered to a 22-year-old gravida 2 para 2 
Hispanic mother via vaginal delivery with vacuum assist. The 
prenatal course was unremarkable. Apgar scores were 81 and 95. 
The birthweight was 3541 grams, and the physical examination 
was unremarkable. The baby was sent to room-in with the mother, 
who breastfed. At 21 hours, serum bilirubin was evaluated per 
routine orders and was found to be 8.2 mg/dL. The mother and 
baby both had an A + blood type. The direct antiglobulin test (DAT) 
was negative. No documentation of the extent of jaundice was in 
the records. At 44 hours, the serum bilirubin was evaluated as part 
of pre-discharge orders and found to be 13.9 mg/dL. The baby 
was discharged at 50 hours with an order to return to the clinic 
for a follow-up in 24 h. The weight at discharge was decreased by 
9.3% from birth weight. The mother said in her deposition that her 
other child had received phototherapy before discharge.

The mother did not keep the scheduled visit but returned to the 
clinic when the baby was 96 hours old. The mother stated that the 

baby’s eyes looked yellow, and his skin was more yellow than at 
discharge. The physical examination revealed that the weight was 
the same at birth, and the physical examination was normal except 
for jaundice. Local laboratory blood revealed a total bilirubin of 
20.1mg/dL with a direct of 0.61. An order was placed in the chart 
for the nurse to “call pt, if less yellow, re-draw lab if more yellow 
refer to hospital.” In the deposition, the nurse in the pediatrician’s 
office who received the order could not precisely explain what the 
order meant and did not remember the order or the patient. In 
her deposition, the mother stated that she did not hear from the 
pediatrician or the nurse until the following day ( 120 hours, day 5) 
when the nurse left a message on the mother’s telephone to “put 
the baby in the sunlight.”

On day 17, the baby was admitted for poor feeding, lethargy, and 
poor tone. His bilirubin on admission was 12.2 mg/dL with a direct 
of 0.2 mg/dL. Laboratory evaluations were normal, including a 
complete blood count, blood and urine cultures, electrolytes, and 
a basic metabolic panel. After admission, an evaluation revealed 
hypertonicity, but the medical team neither suspected bilirubin 
encephalopathy nor obtained neuroimaging or auditory brainstem 
response. On follow-up examination at two years of age, the child 
had developed athetoid cerebral palsy, hearing impairment, and 
other developmental delays. Magnetic resonant imaging (MRI) 
was interpreted as normal by the treating neuroradiologist but as 
consistent with kernicterus by the plaintiff’s neuroradiologist.

The case was settled without going to a trial.

Discussion

General

More than 80% of newborn infants will have some degree of 
jaundice. Since high bilirubin concentrations can cause acute 
bilirubin encephalopathy and kernicterus, careful monitoring of 
all newborn infants and adherence to Guidelines for intervention 
is essential. Kernicterus is a permanent disabling neurologic 
condition characterized by some or all of the following: 
choreoathetotic cerebral palsy, upward gaze paresis, enamel 
dysplasia, and sensorineural hearing loss. Policies must be in 
place and strictly enforced in hospitals and other birthing locations 
to ensure the proper care necessary to minimize the risk of 
bilirubin neurotoxicity.

The American Academy of Pediatrics

Briefly Legal: Was Kernicterus the Cause of the Adverse 
Outcome?

“At 44 hours, the serum bilirubin was 
evaluated as part of pre-discharge orders 
and found to be 13.9 mg/dL. The baby was 
discharged at 50 hours with an order to 
return to the clinic for a follow-up in 24 h. 
The weight at discharge was decreased by 
9.3% from birth weight. The mother said 
in her deposition that her other child had 
received phototherapy before discharge.”

“More than 80% of newborn infants will 
have some degree of jaundice. Since high 
bilirubin concentrations can cause acute 
bilirubin encephalopathy and kernicterus, 
careful monitoring of all newborn 
infants and adherence to Guidelines for 
intervention is essential.”

“The mother did not keep the scheduled 
visit but returned to the clinic when the 
baby was 96 hours old. The mother stated 
that the baby’s eyes looked yellow, and his 
skin was more yellow than at discharge. 
The physical examination revealed that 
the weight was the same at birth, and the 
physical examination was normal except 
for jaundice. Local laboratory blood 
revealed a total bilirubin of 20.1mg/dL with 
a direct of 0.61. ”
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Age B i l i r u b i n 
mg/dL

Issue Plaintiff’s position Defense’s position

21 hours 8.2 Levels exceeding 5-6 
mg/dL within 24 h are 
abnormal. Jaundice is 
clinically discernible in 
most babies at this level 

 A level of 8.2 mg/dL at 21 h  places this baby 
at high risk for dangerous hyperbilirubinemia. 
Clinical risk factors include: exclusive 
breastfeeding, vacuum extraction as well as high 
bilirubin level <24 h

ABO hemolytic disease 
was ruled out. The 
baby was healthy. 
Avoid separation of 
baby from mother with 
phototherapy. Safe to 
follow.

44 13.9 No visual assessments 
of jaundice in the 
chart, No assessments 
of transcutaneous/  
laboratory testing 
between  21 and 44 h 
after birth.

Ongoing clinical assessments of jaundice by the 
nurses should have been made.

The rate of rise was rapid, 0.43/h

Not causally related

50 Discharged with a 
scheduled 24 h post-
discharge follow-up

Parent education

Negligently discharged infant while in the high-
risk zone for hyperbilirubinemia 

Failed to provide sufficient education to parents to 
safeguard infants.

Failed to institute phototherapy

Alternatively, care providers could schedule a 
further bilirubin level the morning after discharge. 

Failed to appreciate other risk factors, 
including sibling with hx of jaundice, exclusive 
breastfeeding, and vacuum extraction. 

Failed to pursue the mother for a follow-up visit 
vigorously. The mother says she did not know 
the importance of keeping the 24-hour follow-up 
appointment.

The mother did not 
keep the 24 h follow-
up visit. Mother was 
irresponsible. The 
implication is that it is 
the mother’s fault the 
baby had an adverse 
outcome

Pediatrician told the 
mother to place the 
baby in sunlight after 
discharge

While direct exposure to sunlight will decrease 
bilirubin levels, practical difficulties are involved 
in safely exposing infants. Not an appropriate 
intervention in U.S. Filtered sun is used in 
income-restricted countries.

Sunlight works. 

96 (4 days) 20.1 Was a four-day level 
of 20.1mg/dL the 
peak?

The trend was likely to go higher. Exclusive 
breastfeeding, prior sibling with jaundice & 
phototherapy,  and sequestered blood from the 
vacuum indicate a higher level after day 4. High 
risk for bilirubin neurotoxicity

 A level of 20.1mg/dL is 
the peak.

Pediatrician order to 
nurse: “call pt; if less 
yellow, re-draw lab. If 
more yellow, refer to 
hospital.”

Vague and indecipherable. Below standard to 
give such an order

Reasonable order

Three weeks 12 Lethargy, poor 
feeding, decreased 
tone

The baby had acute bilirubin encephalopathy. 
The bilirubin level peaked some days after being 
drawn at four days. Not possible to tell how high, 
but it peaked higher than 20 mg/dL

The admitting 
physicians did 
not suspect or 
diagnose bilirubin 
encephalopathy. The 
highest level was 
20.1mg/dL

Two years Athetoid cerebral 
palsy, cognition, and 
developmental delays, 
hearing impairment

Chronic encephalopathy  secondary to bilirubin 
toxicity

Other issues could have 
been responsible for 
these clinical findings
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In September 2022, the Clinical Practice Committee of the AAP 
updated both its 2004 clinical practice Guideline and its 2009 
commentary clarifying and modifying indications for the post-
nursery management of bilirubin levels in healthy neonates. The 
Committee raised the phototherapy thresholds to a narrow range 
that they considered safe, revised the risk assessment approach 
based on the hour-specific bilirubin concentration, and defined 
the need for an “escalation of care” to address elevated bilirubin 
concentrations rapidly. The primary aim of post-discharge jaundice 
evaluation is to avoid severe hyperbilirubinemia and the increased 
risk it poses of toxicity to the central nervous system.

The 2022  AAP clinical Guideline provides specific 
recommendations and evidence-based “key action statements” 
on:

1.  prevention of hyperbilirubinemia 

2.  assessment and monitoring for hyperbilirubinemia. 

3.  treatment of hyperbilirubinemia 

4.  post-discharge follow-up 

5.  hospital policies and procedures. 

Prevention begins with:

1.  the identification and treatment of mothers at risk for 
developing antibodies to red blood cell antigens, which can 
lead to hemolytic disease 

2.  providing feeding support during birth hospitalization 

3.  screening 24 to 48 hours after birth or before discharge if that 
occurs earlier, with either transcutaneous bilirubin or total 
serum bilirubin level. The same approach is recommended 
for infants born at home. 

This practice Guideline highlights risk factors such as lower 
gestational age, jaundice in the first 24 hours after birth, poor 
feeding, excessive weight loss, scalp hematoma or significant 
bruising (from obstetrical procedures such as operative vaginal 
delivery), trisomy 21, and macrosomic infant of a diabetic mother. 
It further points out the challenges of identifying infants with 

glucose-6-phosphate dehydrogenase (G6PD) deficiency, among 
the most important causes of hyperbilirubinemia leading to 
kernicterus in the U.S. worldwide.

The evaluation of follow-up bilirubin levels should be based on the 
difference between the pre-discharge bilirubin level and the hour-
specific phototherapy threshold, which considers the baby’s age in 
hours and gestational age and the presence of any risk factors for 
neurotoxicity from hyperbilirubinemia. The closer the newborn’s 
bilirubin level is to the newborn’s risk-based phototherapy 
threshold, the closer follow-up the assessment needs to be.

In the new Guideline, the phototherapy and exchange transfusion 
thresholds have increased slightly. These intervention thresholds 
consider gestational age and whether there are additional risk 
factors for neurotoxicity related to hyperbilirubinemia, including a 
low albumin level, isoimmune or other hemolytic diseases, sepsis, 
or clinical instability. Additional new recommendations address 
follow-up care after discontinuing phototherapy to assess for 
rebound hyperbilirubinemia. The recommendations emphasize 
that timely identification of hyperbilirubinemia and the appropriate 
use of intensive phototherapy can almost always prevent the need 
for an exchange transfusion. Recommendations also discuss 

“In September 2022, the Clinical Practice 
Committee of the AAP updated both 
its 2004 clinical practice Guideline and 
its 2009 commentary clarifying and 
modifying indications for the post-nursery 
management of bilirubin levels in healthy 
neonates.”

MRI Consistent with kernicterus. A normal MRI does 
not exclude kernicterus. The bilirubin probably 
peaked higher after being drawn on day 4. 
Only a postmortem examination can rule out 
kernicterus. More probably than not, the clinical 
and laboratory evaluations point to a kernicterus 
diagnosis. The diagnosis of kernicterus is always 
presumptive until postmortem.

Since MRI was normal, 
it cannot be kernicterus. 
Agree with treating 
neuroradiologist

“This practice Guideline highlights risk 
factors such as lower gestational age, 
jaundice in the first 24 hours after birth, 
poor feeding, excessive weight loss, scalp 
hematoma or significant bruising (from 
obstetrical procedures such as operative 
vaginal delivery), trisomy 21, and 
macrosomic infant of a diabetic mother.”

“In the new Guideline, the phototherapy 
and exchange transfusion thresholds 
have increased slightly. These 
intervention thresholds consider 
gestational age and whether there are 
additional risk factors for neurotoxicity 
related to hyperbilirubinemia, including 
a low albumin level, isoimmune or other 
hemolytic diseases, sepsis, or clinical 
instability.”
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the circumstances under which intensive phototherapy may be 
provided at home. 

If more than one measure of bilirubin is available (TcB or TSB), 
the trajectory of the increase may identify infants at higher risk 
of subsequent hyperbilirubinemia. A rapid rise  (>0.3 mg/dL per 
hour in the first 24 hours or >0.2 mg/dL per hour after that) is 
exceptional and suggests hemolysis. In this situation, performing 
a direct antibody test (DAT) not previously done is especially 
important.

As mentioned, the Guidelines include the concept of “escalation 
of care.” This medical imperative deals with serum bilirubin 
levels exceeding 2 mg/dL below the gestational age and age-
in-hours specific exchange transfusion threshold assessed on 
the appropriate exchange transfusion nomogram (with no or 
no, recognized hyperbilirubinemia neurotoxicity risk factors). 
“Escalation of care in this scenario entails admission to a pediatric 
hospital unit capable of providing intensive phototherapy, 
intravenous therapy, and exchange transfusion. An exchange 
transfusion is required if the infant shows signs of acute bilirubin 
encephalopathy (feeding difficulty, lethargy, hypertonia). The 
severity of the infant’s symptoms can be quantified using the 
bilirubin-induced neurogenic dysfunction score, which assesses 
clinical signs (mental status, muscle tone, crying, sucking, 
feeding issues, visible jaundice) associated with bilirubin toxicity 
(hypotonia followed by hypertonia, and/or opisthotonos.

Patient education and timely follow-up are critically important and 
deserve emphasis, even for low-risk infants. Before discharge, 
all families should receive written and verbal education about 
neonatal jaundice and information specific to their baby, including 
the infant’s pre-discharge bilirubin level and details about follow-
up after discharge.

Comments on the case described above

This baby was born before the 2022 Guidelines were published, 
but the plaintiff’s criticisms were based on the 2004 Guidelines. It 
was predictable that this baby would probably develop significant 
hyperbilirubinemia: 1) he had a level of 8.1mg/dL within 24 hours 
2); he had a significantly high level of 13.9  mg/dL at 44 hours, six 
hours prior to discharge, and 3) he had a vacuum assisted delivery 
which probably resulted in some sequestered blood which would 
add bilirubin production to his physiologic jaundice; 4) his bilirubin 
of 20.1 mg/dL was measured at 96 h before the level was likely to 
peak; 5) his sibling required phototherapy for jaundice.

Peak levels of bilirubin and duration of hyperbilirubinemia vary 
depending on racial and ethnic factors, the region of the world, 

and the type of feeding. White and African-American babies tend 
to peak 60-72 hrs with a 5-6 days duration of hyperbilirubinemia. 
Asian American babies tend to peak at 72-120 hours and have 
a duration of hyperbilirubinemia of 10-14 days. While Hispanic 
babies tend to peak bilirubin slightly earlier than Asian babies, 
there is a broader variation, perhaps related to the multicultural 
mixture among this group. Compared to breastfed babies, the 
bilirubin levels of formula-fed babies tend to peak earlier, with a 
lower peak and shorter duration. 

Studies using transcutaneous bilirubin (TcB) devices have 
developed nomograms to define the range of hour-specific normal 
values. Many available studies were performed in populations 
that included predominantly breastfed, white newborns. Possible 
explanations for the variability among different studies on peak 
bilirubin levels and time for resolution may have resulted partly 
from genetic variability in the hepatic conjugating ability of 
bilirubin, differences in breastfeeding practices, and prevalence 
of glucose-6 phosphate dehydrogenase (G6PD) deficiency or 
Gilbert syndrome in the study populations. In addition, there 
are differences in study design (enrollment criteria, type of TcB) 
and population. Skin pigmentation, for example,  affects light 
reflectance, which can potentially impact the accuracy of the 
transcutaneous readings. While different methodologies have 
been developed to minimize this effect, the devices are imperfect. 
TcB generally overestimates TSB in newborns with darker skin 
pigmentation and underestimates TSB in newborns with lighter-
pigmented skin.

“Patient education and timely follow-
up are critically important and deserve 
emphasis, even for low-risk infants. 
Before discharge, all families should 
receive written and verbal education about 
neonatal jaundice and information specific 
to their baby, including the infant’s pre-
discharge bilirubin level and details about 
follow-up after discharge.”

“Skin pigmentation, for example,  affects 
light reflectance, which can potentially 
impact the accuracy of the transcutaneous 
readings. While different methodologies 
have been developed to minimize this 
effect, the devices are imperfect. TcB 
generally overestimates TSB in newborns 
with darker skin pigmentation and 
underestimates TSB in newborns with 
lighter-pigmented skin.”

“Vacuum-assisted operative deliveries 
have not been listed per se as a risk 
factor for hyperbilirubinemia, but vacuum 
deliveries are often associated with 
significant bruising (whether obvious or 
charted) and occasionally with subgaleal 
hemorrhages and cephalohematomas. 
Any sequestration of blood within a closed 
space is well known to increase bilirubin 
production.”
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Vacuum-assisted operative deliveries have not been listed per 
se as a risk factor for hyperbilirubinemia, but vacuum deliveries 
are often associated with significant bruising (whether obvious 
or charted) and occasionally with subgaleal hemorrhages and 
cephalohematomas. Any sequestration of blood within a closed 
space is well known to increase bilirubin production.

In contrast to common structural imaging modalities, 
ultrasonography, and computed tomography, MR imaging (MRI) 
has been of significant value in identifying both acute and chronic 
bilirubin encephalopathy. The principal findings involve bilateral 
and symmetric abnormalities of globus pallidus in approximately 
90%, subthalamic nucleus in approximately 40%, and rarely the 
hippocampus. The lesions are seen best in the acute period, 
during the first several weeks of life on T1-weighted images, 
and later, chronic lesions on T2-weighted images. Abnormalities 
of the globus pallidus and subthalamic nucleus should be 
distinguished from the typical involvement in hypoxic-ischemic 
disease of the subcortical white matter, putamen, and thalamus. 
The acute lesions may be transient and, with clinical recovery, 
may disappear. Infants who exhibit chronic abnormality on T2-
weighted images exhibit the classic clinical features of chronic 
post-kernicteric bilirubin encephalopathy consistently. However, 
the converse is not true (i.e., occasional children with the classic 
clinical syndrome have normal MRI findings. The MRI was normal 
in this case, but only postmortem evaluation can strictly confirm 
kernicterus.

Suggested Reading:
1. American Academy of Pediatrics, Subcommittee on 

Hyperbilirubinemia. Management of hyperbilirubinemia in 
the newborn infant 35 or more weeks of gestation. Pediatrics. 
2004;114(1): 297–316

2. Bahr TM, Henry E, Christensen et al. A new hour-specific 
serum bilirubin nomogram for Neonates >35 weeks of 
gestation J Peds 2021; 236; 28-33

3. Bhutani V.K.Johnson L.Sivieri E.M.Predictive ability of a 
pre-discharge hour-specific serum bilirubin for subsequent 
significant hyperbilirubinemia in healthy term and near-term 
newborns.Pediatrics. 1999; 103: 6-14

4. Kemper AR, Newman TB, Slaughter JL Clinical Practice 
Guideline Revision: Management of Hyperbilirubinemia 
in the Newborn Infant 35 or More Weeks of Gestation 
PEDIATRICS 2022; 150 e2022058859

5. Maisels MJ, Baltz RD, Bhutani VK, et al.; American Academy 
of Pediatrics Subcommittee on Hyperbilirubinemia.
Management of hyperbilirubinemia in the newborn infant 35 
or more weeks

6. of gestation. Pediatrics. 2004;114(1):297–316
7. Maisels MJ, Bhutani VK, Bogen D, et al. hyperbilirubinemia 

in the newborn infant > or =35 weeks’ gestation: an update 
with clarifications. Pediatrics. 2009;124:1193–1198

8. Oakden WK, Moore AM, Blaser S, et al. 1H MR spectroscopic 
characteristics of kernicterus: a possible metabolic signature. 
AJNR Am J Neuroradiol. 2005;26:1571–1574.

9. Varvarigou A, Fouzas S, Skylogianni E,Mantagou L, 
Bougioukou D, MantagosS. Transcutaneous bilirubin 
nomogram for prediction of significant neonatal 
hyperbilirubinemia. Pediatrics. 2009;124(4):1052–1059

10. Volpe J.  Neurology of the Newborn. 6th edit  Philadelphia: 
Elsevier; 2018:730–762

Disclosures: The authors have indicated no conflicts of interest.

NT

 

Barry Schifrin, M.D,
Western University of Health Sciences, Pomona, California
Formerly, Professor of Obstetrics & Gynecology
Keck School of Medicine, University of Southern California, Los 
Angeles

Corresponding Author:
 

Maureen E. Sims, M.D.
Professor of Pediatrics
Geffen School of Medicine, 
University of California, Los Angeles
Los Angeles, California
email: mes@g.ucla.edu

“The acute lesions may be transient and, 
with clinical recovery, may disappear. 
Infants who exhibit chronic abnormality 
on T2-weighted images exhibit the 
classic clinical features of chronic post-
kernicteric bilirubin encephalopathy 
consistently. However, the converse is 
not true (i.e., occasional children with the 
classic clinical syndrome have normal MRI 
findings.”
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Joy V. Browne, Ph.D., PCNS, IMH-E

The field of Infant and Family-Centered Developmental Care (IF-
CDC) has expanded to develop and provide rich and thoughtful 
approaches to supporting babies and families. Along with the de-
velopment of these programs has come the evidence of positive 
medical and developmental outcomes to support their application 
in intensive care units. Seven evidence-based programs available 
to NICU professionals and family members will be presented in 
the Developmental and Family-Centered Care Track at the Gra-
vens meeting this year. Representatives from these programs 
will provide an overview of the theoretical underpinnings, goals, 
content, and approaches used to deliver their approaches and, in 
particular, share the evidence on which each is based. 

A significant amount of Developmental and Family Centered Care 
Track time will be devoted to discussion with and questions from 
the Gravens attendees who will benefit from understanding which, 
if any, of these programs will be most beneficial to the babies’ 
families and professional staff in their intensive care unit.  

Below is a brief overview of each program and the kind of in-

formation that will be provided in the Developmental and Family-
Centered Care Track at Gravens. General references to describe 
each program and available website information are included in 
this overview. Presenters are leaders in the field and will provide 
substantial baby and family outcome data as evidence in support 
of their respective programs. We invite you to attend the Develop-
mental and Family-Centered Care Track to get more information 
on the programs and the evidence behind each approach. The 
session will help you understand each program’s underlying foun-
dation, applicability, and robustness. Join us for an informative 
and lively session!

The Newborn Individualized Developmental Care and As-
sessment Program (NIDCAP) (1)  The NIDCAP priority is educa-
tional and consultative support to organizations towards effective 
infant care in an individualized neuro-developmentally supportive, 
family-centered framework. Systematic behavioral observation 
methodologies include the NIDCAP Observation, the Assessment 
of Preterm Infants’ Behavior (APIB), and the NIDCAP Nursery 
Program (NNP). These instruments document the complexity of 
preterm and at-risk newborn infants by focusing on the interplay 
of the infant’s autonomic, motoric, state organizational, and atten-
tional functioning to develop strategies for individualized support 
as the infant interacts with their family, healthcare professionals, 
and environment. NIDCAP observations and neurobehavioral 
evaluations provide the basis for estimating the infant’s current 
behavioral functioning and goals, which in turn lead to the rec-
ommendations supporting the infant’s developmental trajectory. 
The NNP Program uses four key components: 1) Implementation 
of individualized developmentally supportive interactions with in-
fants; 2) Enhancement of relationships between infant and family 
& promotion of family-centered care; 3) Provision of a nurturing 
physical & social environment; 4) Collaborative interactions and 
relationships among healthcare professionals. https://nidcap.org

Supporting and Enhancing NICU Sensory Experiences 
(SENSE) (2) is a program aimed at ensuring multi-modal positive 
sensory exposures across hospitalization for high-risk infants in 

Peer Reviewed

“The field of Infant and Family-Centered 
Developmental Care (IFCDC) has expanded 
to develop and provide rich and thoughtful 
approaches to supporting babies and 
families. Along with the development of 
these programs has come the evidence 
of positive medical and developmental 
outcomes to support their application in 
intensive care units.”

“A significant amount of Developmental 
and Family Centered Care Track time 
will be devoted to discussion with and 
questions from the Gravens attendees 
who will benefit from understanding 
which, if any, of these programs will be 
most beneficial to the babies’ families and 
professional staff in their intensive care 
unit.”

“We invite you to attend the Developmental 
and Family-Centered Care Track to get 
more information on the programs and 
the evidence behind each approach. 
The session will help you understand 
each program’s underlying foundation, 
applicability, and robustness. Join us for 
an informative and lively session!”
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Gravens By Design:  A Preview of Evidence-Based 
Programs for the Developmental and Family-Centered 

Care Track at the 36th Gravens Meeting
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“The sensory interventions in the SENSE 
program are designed to be provided 
by parents, but the medical team and/or 
volunteers can also engage to ensure the 
sensory needs of each infant are met. The 
program is most often led by a neonatal 
therapist (PT, OT, SLP), which largely 
consists of education and support of the 
family, assessing the infant’s tolerance, 
and adapting the program as needed. 
https://chan.usc.edu/nicu/sense”

“ Family Nurture Intervention was designed 
to overcome mother and infant autonomic 
stress and dysregulation following 
premature birth while in the NICU. The 
intervention involves an average of four 
two-hour facilitated calming sessions per 
week for an average 6-week period in the 
NICU.”
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the NICU to optimize the NICU environment and improve out-
comes for infants and families.  Parent education in the SENSE 
program centers around helping families understand their im-
portant role in supporting their infant’s development, the infant’s 
sensory needs in the NICU, and what they can do to support the 
infant, given the infant’s immaturity and medical interventions. 
Specific amounts of positive sensory exposures are identified in 
the SENSE program as targets for minimum amounts of positive 
sensory exposures each day. The program can be individualized 
for each infant based on the preferences of the family and/or the 
medical status/tolerance of the infant. The sensory interventions 
in the SENSE program are designed to be provided by parents, 
but the medical team and/or volunteers can also engage to ensure 
the sensory needs of each infant are met. The program is most 
often led by a neonatal therapist (PT, OT, SLP), which largely con-
sists of education and support of the family, assessing the infant’s 
tolerance, and adapting the program as needed. https://chan.usc.
edu/nicu/sense

Family Integrated Care (FiCareTM) (3) In the FiCare model, par-
ents/primary caregivers are welcomed as essential members 
of the infant’s healthcare team, and the team works together to 
promote parent involvement to the fullest extent. Important to the 
implementation of FiCare is the partnership of former NICU par-
ents (known as veteran, graduate, or alumni parents) in the core 
steering group to plan, implement and sustain the FiCare model in 
each NICU. The FiCare model is a comprehensive framework with 
four main pillars: Environment; NICU team education and sup-
port, Parent education/psychological support; and Active parent 
participation/partnership. This model’s environment is designed 
or adapted to support 24-hour parental presence/participation. 
The model includes healthcare team training and ongoing educa-
tion and coaching on Family-Centered Care (FCC) principles and 
FiCare skills to meet the special needs of NICU families. There 
is a program of parent-group education as well as individualized 
bedside teaching. Parents receive psychosocial support from pro-
fessionals and trained parent-peer mentors. Finally, parents ac-
tively participate in daily rounds and shared decision-making and 
provide direct care for their infant in collaboration with nurses and 
other team members. https://familyintegratedcare.com

The Newborn Behavioral Observations (NBO) system™(4) 
is an infant-focused, family-centered approach designed to sen-
sitize parents to their baby’s competencies, vulnerabilities, and 
individuality. The goal of the NBO is to support parent-infant inter-
action from the very beginning, recognizing that development is 
shaped by and occurs only in the context of caregiving relation-

ships.  The NBO aims to support the infant’s development and the 
parent’s confidence and well-being. It is appropriate for use from 
birth to three months of (corrected gestational) age. An NBO ses-
sion consists of 18 neurobehavioral observations, including the 
infant’s capacity to protect sleep, quality of motor tone and activity 
level; capacity for self-regulation, including crying and consolabil-
ity; response to stress; and visual, auditory, and social-interactive 
capacities. NBO is not an assessment, but rather a relationship-
building tool, designed to adapt for use by a wide variety of prac-
titioners. It is appropriate to use in an array of settings, including 
inpatient units (NICU, CICU, well newborn), outpatient clinics, 
and homes. https://www.childrenshospital.org/research/centers/
brazelton-institute-research/nbo

The Family Nurture Intervention (FNI) (5) Family Nurture Inter-
vention was designed to overcome mother and infant autonomic 
stress and dysregulation following premature birth while in the 
NICU. The intervention involves an average of four two-hour fa-
cilitated calming sessions per week for an average 6-week pe-
riod in the NICU. When the mother and infant are encouraged to 
connect emotionally at a deep level during the calming sessions, 
the observable behavioral state is called “emotional connection.” 
A novel autonomic theory of emotions explains the profound and 
long-term impact of FNI and requires a new interpretation of neo-
natal developmental biology. FNI promotes the emotional con-
nection of the mother and baby by re-engaging innate or primary 
mother and Infant autonomic socioemotional reflexes (ASRs) that 
develop during gestation. This occurs by way of autonomic condi-
tioning or learning. After birth, these learned reflexes ensure that 
the mother and baby’s bodies are automatically attracted to one 
another without thought. FNI changes the ASR from avoidant to 
attraction when the mother expresses her feelings and deepest 
emotions directly to her baby. https://nurturescienceprogram.org/
family-nurture-intervention/

Creating Opportunities for Parent Empowerment NICU Par-
ent Program (COPE) (6)

The COPE program enables parents to cope effectively with a 
preterm birth through education and provider support. The pro-
gram is provided to parents shortly after their premature infants’ 
birth. It includes a four-part series of audio and written informa-
tion that provides infant characteristics and parent role information 
2-4 days after admission to the NICU, 4-8 days after admission, 
1-7 days before discharge, and one week after discharge. Par-
ent skill-building activities that help parents implement the COPE 
are included in the book the parent receives. COPE teaches par-
ents how to interact with their preterm infant in ways that enhance 
growth and development. The program also helps parents under-
stand the workings of the NICU and encourages their active en-
gagement with the NICU staff. Providers with an understanding/
training of the materials provide the parent book and journal along 
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“The Close Collaboration with Parents 
program is an evidence-based and 
systematic training program for neonatal 
healthcare teams to improve family-
centered care practices. The program aims 
to improve the skills of the healthcare team 
members to collaborate with parents and 
support parenting during hospital care.”
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with the audio version to the parents and remain in contact to an-
swer questions in the early months after the parent training. http://
www.copeforhope.com/index.php

  

Close Collaboration with Parents (7) The Close Collaboration 
with Parents program is an evidence-based and systematic train-
ing program for neonatal healthcare teams to improve family-cen-
tered care practices. The program aims to improve the skills of the 
healthcare team members to collaborate with parents and support 
parenting during hospital care. The program has a multi-scientific 
background integrating developmental psychology, neonatology, 
and nursing sciences. Learning is structured into four theoretical 
phases: 1) observing and communicating infants’ behaviors and 
needs, II) supporting parents to share their observations and plan 
the care of the infant collaboratively with healthcare staff, III) un-
derstanding the individual story of the family into parenthood, and 
IV) involving parents in the decision-making from an early stage 
of care to the preparation of discharge. The training process for a 
unit takes about one and a half years. The training team provides 
support throughout the implementation, during which a unit car-
ries out all four training phases for all their staff members with 
the help of e-learning and mentoring. Mentoring and reflective 
practice are the essential methods facilitating changes in the care 
practices aligned with family-centered care. 

Please join us at the next Gravens meeting (March 8-11, 2023) 
to hear more details and evidence supporting these infant and 
family-centered care programs. Gravens will also provide you op-
portunities to meet and have conversations with these leaders in 
the field so that you have an in-depth understanding of their pro-
gram’s respective goals, approaches, and impact.  
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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 

http://www.NeonatologyToday.net
http://nationalperintal.org/mental_health
http://www.Twitter.com/NeoToday
https://marketingsuite.verticalresponse.com/s/websitesignupform45079976739216
https://info.pediatrix.com/continuededucationwebinars


The 36th Annual Gravens Conference  
On the Environment of Care for High Risk Newborns 

The Future is NOW for Babies, Families and Systems 
March 8-11, 2023 

 

TUESDAY, MARCH 7, 2023 
LET THE FESTIVITIES BEGIN! 

TIME SESSION / EVENT 
  4:30 PM - 7:00 PM REGISTRATION DESK OPEN (LOBBY II) 
  7:00 PM - 9:00 PM                                            WELCOME RECEPTION (EXHIBIT HALL-ISLAND) 

 
WEDNESDAY, MARCH 8, 2023 

SCIENCE & APPLICATION  
TIME SESSION / EVENT 

6:30 AM - 7:15 AM RUN/WALK/CRAWL ON THE BEACH (MEET POOL SIDE) 

7:00 AM - 5:00 PM REGISTRATION DESK OPEN (LOBBY II) 

7:00 AM - 8:00 AM                                        CONTINENTAL BREAKFAST (EXHIBIT HALL-ISLAND - 1 HR) 

8:00 AM - 5:00 PM                                                 PLENARY SESSIONS (GRAND BALLROOM) 

8:00 AM - 8:15 AM WELCOME & INTRODUCTIONS: JOY BROWNE  

8:15 AM - 9:00 AM GLOBAL RESEARCH AND THE LIVED EXPERIENCE OF BECOMING AN ADULT AFTER PRETERM 
BIRTH: SAROJ SAIGAL, APRIL LARAMEY  

9:00 AM - 9:45 AM In Black Mothers’ OwN WORDS: IDENTIFYING AND ADDRESSING ANTI-BLACK RACISM 
IN THE NICU: RACHEL WITT, MIA MALCOLM 

9:45 AM  - 10:15 AM BREAK IN EXHIBIT HALL (30 MIN) 

10:15 AM - 11:00 AM ALL CARE IS BRAIN CARE: SONIA BONIFACIO  

11:00 AM - 11:45 AM COUPLET CARE IN THE NICU: BJORN WESTRUP  

11:45 AM - 12:15 PM GRAVENS AWARD AND SHORT PRESENTATION BY RECIPIENT 

12:15 PM - 1:30 PM LUNCH ON OWN (1 HR 15 MIN)  

1:30 PM - 2:15 PM IMPROVING OUTCOMES WITH SMALL BABY UNITS: KRIS REBER 

2:15 PM - 3:00 PM THE CENTRAL ROLE OF THE FAMILY IN A SMALL BABY UNIT: RAYLENE PHILLIPS, CYNTHIA 
SHOGREEN 

3:00 PM - 3:30 PM BREAK IN EXHIBIT HALL (30 MIN)  

3:30 PM - 4:15 PM  CLOSE COLLABORATION WITH PARENTS: A TOOL TO DEVELOP A CULTURE OF FAMILY-
CENTERED CARE IN THE NICU: LIISA LEHTONEN 

4:15 PM - 4:55 PM ETHICS OF FAMILY-CENTERED CARE: ANNIE JANVIER (RECORDED PRESENTATION)  

4:55 PM - 5:00 PM FINAL THOUGHTS & TAKE-HOME MESSAGES: BOB WHITE  

6:30 PM - 8:30 PM 
EXHIBIT HALL RECEPTION & POSTER WALK (SUBSTANTIAL SNACKS PROVIDED) 

7:00 - 7:45 PM - POSTER AUTHORS AVAILABLE  
8:10 - 8:30 PM - DOOR PRIZE RAFFLE: VINCENT SMITH (EXHIBIT HALL) 



THURSDAY, MARCH 9, 2023  
THEMED TRACKS 

TIME SESSION / EVENT 

6:30 AM - 7:15 AM RUN/WALK/CRAWL ON THE BEACH (MEET POOL SIDE) 

7:30 AM - 1:30 PM REGISTRATION DESK OPEN (LOBBY II) 

7:00 AM - 8:00 AM CONTINENTAL BREAKFAST: NETWORKING TABLES (EXHIBIT HALL-ISLAND - 1 HR) 

8:00 AM - 1:00 PM                                                       THEMED TRACKS 

TRACK A 
DEVELOPMENTAL AND FAMILY INTEGRATED CARE 

BEACH/GULF  

TRACK B 
NEWBORN ICU DESIGN 

PALM/BAY   
8:00-8:15 - INTRODUCTION & ANNOUNCEMENTS: 
JOY BROWNE 

8:00-8:15 - INTRODUCTION & ANNOUNCEMENTS: 
BOB WHITE 

8:15-8:45 - NEWBORN INDIVIDUALIZED 
DEVELOPMENTAL CARE & ASSESSMENT PROGRAM 
(NIDCAP): DOROTHY VITTNER 

8:15-8:45 - USE OF COLOR IN HOSPITAL DESIGN:  
REBECCA AMES, MARDELLE SHEPLEY 

8:45-9:15 - NEWBORN BEHAVIORAL OBSERVATION: 
LISE JOHNSON   

8:45-9:15 - ACCESS TO NATURE IN THE NICU: 
NAOMI SACHS (VIRTUAL PRESENTATION) 

9:15 - 9:45 - FAMILY NURTURE INTERVENTION (FNI):  
MARTHA WELCH  

9:15-9:45 - NEW UNIT PRESENTATION: UNIV OF TURKU: 
LIISA LEHTONEN 

9:45 - 10:15                 BREAK (30 MIN) 
               (EXHIBITORS BREAK DOWN AFTER LAST BREAK) 
 

9:45-10:15 - HCA FLORIDA UNIVERSITY HOSPITAL: 
DAPHNA BARBEAU 

10:15-10:45 - COUNSELING OPTIONS & PARENT 
EDUCATION (COPE): 
NANCY FEINSTEIN 

10:15 - 10:45                 BREAK (30 MIN) 
               (EXHIBITORS BREAK DOWN AFTER LAST BREAK) 
 

10:45-11:15 - SUPPORTING & ENHANCING NICU 
SENSORY EXPERIENCES (SENSE): 
BOBBI PINEDA 

10:45-11:15 - BELLIN MEMORIAL HOSPITAL GREEN BAY: 
DEBORAH FISHER, MATT HANOLD  

11:15-11:45 - FAMILY INTEGRATED CARE (FI CARE) : 
LINDA FRANCK (VIRTUAL PRESENTATION) 

11:15-11:45 - COUPLET CARE: COMPLETE CARE FOR 
MOTHER AND CHILD-HIGH CARE FOR MOTHER COMBINED 
WITH INTENSIVE CARE FOR NEONATES: JOAN DE VRIES, 
ANITA ZIJP 

11:45-12:30 - AUDIENCE DISCUSSION & QUESTIONS 
INCLUDING CLOSE COLLABORATION: 
JOY BROWNE, MODERATOR 

11:45-12:15 - PROPOSED ADDITIONS TO THE 
RECOMMENDED STANDARDS FOR NEWBORN ICU DESIGN: 
BOB WHITE AND COMMITTEE 

12:30-1:00 - SUMMARY & NEXT STEPS:  
JOY BROWNE 

12:15-12:45 - CROWDSOURCING NEWBORN ICU DESIGN 
CHALLENGES:   
BOB WHITE AND COMMITTEE  

  12:45-1:00 - SUMMARY & NEXT STEPS:  
BOB WHITE  

1:00 - 6:00 PM                                                              REST, PLAY, NETWORK 

6:00 - 9:00 PM                                               SUNSET DINNER & DANCING ON THE BEACH 
FEE IS $50.00. PLEASE REGISTER BY MARCH 1, 2023 

 
FRIDAY, MARCH 10, 2023 
WORKSHOPS & ABSTRACTS 

TIME SESSION / EVENT 
6:30 AM - 7:15 AM RUN/WALK/CRAWL ON THE BEACH (MEET POOL SIDE) 
7:00 AM - 4:30 PM REGISTRATION DESK OPEN (LOBBY II) 
7:00 AM - 8:00 AM                  CONTINENTAL BREAKFAST (1 LOBBY II - 1 HR) 

8:00 AM - 9:00 AM                                                         PLENARY SESSION (GRAND BALLROOM) 
DIFFICULT CONVERSATIONS: THE INNER WORK:  NATALIE JOHNSON  

9:00 AM - 9:30  AM BREAK (30 MIN) 

9:30 AM - 12:15 PM                                                               WORKSHOPS 

9:30 AM - 10:45 AM H WORKSHOPS (75 MIN)                                                                                                          ROOM 

 H-1: CLOSE COLLABORATION: LIISA LEHTONEN, SARI AHIQVIST-BJÖRKROTH 
           MODERATOR: JUDY SMITH BEACH 

H-2:  CHALLENGING CONVERSATIONS: COMMUNICATING WITH CLARITY,  
            CONVICTION, AND KINDNESS: NATALIE JOHNSON  
            MODERATOR: MARDELL MCCUSKEY SHEPLEY 

GULF 

H-3: IMPROVING FAMILY ENGAGEMENT IN THE NICU SETTING: KIMBERLY  
           NOVOD, GABY CORDOVA RAMOS, MOLLY FRAUST-WYLIE 
           MODERATOR: MALATHI BALASUNDARAM 

PALM 

H-4: SUPPORTING SLEEP STATES FOR PRETERM BABIES: JUZER TYEBKHAN,  
           ROMAN CHABBA 
           MODERATOR: KATHLEEN KOLBERG 

BAY 

H-5: NEUROPROTECTIVE SMALL BABY CARE: RAYLENE PHILLIPS, JAYNE 
           SOLOMON, LESLIE ALTIMIER, LACIE DIXON 
           MODERATOR: BOB WHITE 

ISLAND II 

10:45 AM - 11:15 AM BREAK (30 MIN ) 

11:15 AM - 12:30 PM I WORKSHOPS (75 MIN)                                                                                                            ROOM 

 I-1: COUPLET CARE: STINA KLEMMING, BJORN WESTRUP 
         MODERATOR: BOB WHITE BEACH 

I-2: BRAIN CARE: SONIA BONAFACIO 
         MODERATOR: PAIGE CHURCH GULF 

I-3: IT STARTS WITH YOU: A HANDS-ON, PRAGMATIC WORKSHOP TO 
         ADDRESS RACIAL INEQUITIES IN THE NICU: YARDEN FRAIMAN, CHRISTIE  
         LAWRENCE,  MOLLY FRAUST-WYLIE 
         MODERATOR: VINCENT C. SMITH 

PALM 

I-4: STANDARDS INTEGRATION: CAROL JAEGER, JOY BROWNE 
         MODERATOR: JOY BROWNE BAY 

I-5: FAMILY CENTERED CARE TASK FORCE: A QUALITY IMPROVEMENT  
        LEARNING COMMUNITY: MALATHI BALASUNDARAM, COLBY DAY,  
        CAROLINE TONEY-NOLAND 
        MODERATOR: MITCHELL GOLDSTEIN 

ISLAND II 



 
FRIDAY, MARCH 10, 2023 
WORKSHOPS & ABSTRACTS 

TIME SESSION / EVENT 
6:30 AM - 7:15 AM RUN/WALK/CRAWL ON THE BEACH (MEET POOL SIDE) 
7:00 AM - 4:30 PM REGISTRATION DESK OPEN (LOBBY II) 
7:00 AM - 8:00 AM                  CONTINENTAL BREAKFAST (1 LOBBY II - 1 HR) 

8:00 AM - 9:00 AM                                                         PLENARY SESSION (GRAND BALLROOM) 
DIFFICULT CONVERSATIONS: THE INNER WORK:  NATALIE JOHNSON  

9:00 AM - 9:30  AM BREAK (30 MIN) 

9:30 AM - 12:15 PM                                                               WORKSHOPS 

9:30 AM - 10:45 AM H WORKSHOPS (75 MIN)                                                                                                          ROOM 

 H-1: CLOSE COLLABORATION: LIISA LEHTONEN, SARI AHIQVIST-BJÖRKROTH 
           MODERATOR: JUDY SMITH BEACH 

H-2:  CHALLENGING CONVERSATIONS: COMMUNICATING WITH CLARITY,  
            CONVICTION, AND KINDNESS: NATALIE JOHNSON  
            MODERATOR: MARDELL MCCUSKEY SHEPLEY 

GULF 

H-3: IMPROVING FAMILY ENGAGEMENT IN THE NICU SETTING: KIMBERLY  
           NOVOD, GABY CORDOVA RAMOS, MOLLY FRAUST-WYLIE 
           MODERATOR: MALATHI BALASUNDARAM 

PALM 

H-4: SUPPORTING SLEEP STATES FOR PRETERM BABIES: JUZER TYEBKHAN,  
           ROMAN CHABBA 
           MODERATOR: KATHLEEN KOLBERG 

BAY 

H-5: NEUROPROTECTIVE SMALL BABY CARE: RAYLENE PHILLIPS, JAYNE 
           SOLOMON, LESLIE ALTIMIER, LACIE DIXON 
           MODERATOR: BOB WHITE 

ISLAND II 

10:45 AM - 11:15 AM BREAK (30 MIN ) 

11:15 AM - 12:30 PM I WORKSHOPS (75 MIN)                                                                                                            ROOM 

 I-1: COUPLET CARE: STINA KLEMMING, BJORN WESTRUP 
         MODERATOR: BOB WHITE BEACH 

I-2: BRAIN CARE: SONIA BONAFACIO 
         MODERATOR: PAIGE CHURCH GULF 

I-3: IT STARTS WITH YOU: A HANDS-ON, PRAGMATIC WORKSHOP TO 
         ADDRESS RACIAL INEQUITIES IN THE NICU: YARDEN FRAIMAN, CHRISTIE  
         LAWRENCE,  MOLLY FRAUST-WYLIE 
         MODERATOR: VINCENT C. SMITH 

PALM 

I-4: STANDARDS INTEGRATION: CAROL JAEGER, JOY BROWNE 
         MODERATOR: JOY BROWNE BAY 

I-5: FAMILY CENTERED CARE TASK FORCE: A QUALITY IMPROVEMENT  
        LEARNING COMMUNITY: MALATHI BALASUNDARAM, COLBY DAY,  
        CAROLINE TONEY-NOLAND 
        MODERATOR: MITCHELL GOLDSTEIN 

ISLAND II 



12:30 PM - 1:45 PM LUNCH ON OWN (1 HR 15 MIN) 

1:45 PM - 4:45 PM                                                              ABSTRACTS 
1:45 PM - 3:00  PM ABSTRACT SESSIONS (75 MINUTES)                                                                                        ROOM 
 A: DEVELOPMENTAL CARE - MODERATOR: JOY BROWNE 

1) SALIVARY OXYTOCIN AND CORTISOL RELEASE ARE ASSOCIATED WITH 
PREMATURE INFANT NEUROBEHAVIORAL PATTERNS: DOROTHY 
VITTNER   

2) MOTHER-INFANT INTERACTION PATTERNS IN THE NICU- 
VARIATIONS ACROSS TIME AND BY SOCIAL CONTEXT: CHRISTINE 
NEUGEBAUER 

3) PARENT PRESENCE AND ENGAGEMENT IN THE NICU-TRENDS AND 
RELATIONSHIPS TO INFANT STRESS: SUSAN HORNER 

BEACH 

 B:  FAMILY SUPPORT - MODERATOR: RAYLENE PHILLIPS 
1. RECOGNIZING PARENTS AS ESSENTIAL CARE IN THE NICU: ASHLEE 

VANCE (VIRTUAL) 
2. IMPROVING COMMUNICATION IN THE NICU-IMPLEMENTATION OF 

THE FAMILY SNAPSHOT TOOL: PRESENTER: MAYA DAHAN 
3. A MULTI-TIERED SYSTEMIC APPROACH TO HELPING FAMILIES THRIVE 

IN THE NICU AND BEYOND: KAROLINA GROTKOWSKI 

GULF 

 

C: FEEDING  - MODERATOR: KATHLEEN KOLBERT 
1. FEEDING SUPPORT NEEDS OF INFANTS IN A LEVEL III NICU: PAMELA 

DODRILL 
2. EFFICACY OF GIVING OROPHARYNGEAL MOTHER’S MILK IN EXTREME 

PRETERM INFANTS IN EARLY TRANSITION TO BREASTFEEDING AND 
DURATION OF HOSPITAL STAY-A CASE CONTROL STUDY: ERIN ROSS 
(VIRTUAL) 

3. NICU DISCHARGE GUIDELINE IMPLEMENTATION BY COMMUNITY-
BASED TEAM: A REAL-WORLD SCENARIO: CUYLER ROMEO 

PALM 

3:00  PM - 3:30  PM  BREAK (30 MIN) 

3:30 PM - 4:45  PM ABSTRACT SESSIONS (75 MINUTES)                                                                                        ROOM 

 

A: DEVELOPMENTAL CARE - MODERATOR: CHRISTIE LAWRENCE 
1. TIME IS MORE PRECIOUS THAN GOLD: A GOLDEN HOUR 

IMPROVEMENT PROJECT: BLARE FORBES 
2. THE I-RAINBOW: A FLEXIBLE, EVIDENCE-BASED CARE PATH FOR 

PROVIDING DEVELOPMENTAL CARE IN THE NEONATAL INTENSIVE 
CARE SETTING: EILISH BYRNE (VIRTUAL), MELISSA SCALA (VIRTUAL) 

3. COOL ATTACHED: ELLEN HELDOORN-FEIJTH 
 

BEACH 

 

B:  FAMILY SUPPORT - MODERATOR: RAYLENE PHILLIPS 
1. THE NICU BLUES: “AM I LOSING MY MIND?”: BETH BUCKINGHAM 
2. THE POWER OF REFLECTION: BECOMING A TRAUMA-INFORMED 

PROFESSIONAL: MARY COUGHLIN 
3. PANDEMIC PANDEMONIUM-THE IMPLICATIONS OF VISITATION 

RESTRICTIONS THROUGH THE LIVED EXPERIENCES OF NICU PARENTS, 
AND WHY WE MUST REDEFINE THEIR ROLE AS ESSENTIAL CARE 
PARTNERS: JAYLEE HILLIARD, NICOLE NYBERG 

GULF 



 

C: DESIGN - MODERATOR: BOB WHITE 
1. EVOLUTION OF THE AUDITORY ENVIRONMENT BY POST-MENSTRUAL 

AGE IN INFANTS BORN VERY PRETERM: YASEMIN ERSEN (VIRTUAL) 
2. A NOVEL TEXTING-BASED VIRTUAL ASSISTANT FOR NICU FAMILIES 

IS VALUABLE AND FEASIBLE: ASHLEY OSBORNE 
3. THE ISOLETTE DOES NOT PROTECT FROM THE NOISE WITHIN: 

MITCHELL GOLDSTEIN 

PALM 
 

 
SATURDAY, MARCH 11, 2023 

SPIRITUALITY & FAMILIES 
TIME SESSION / EVENT 

6:30 AM - 7:15 AM BEACH RUN/WALK/CRAWL (MEET AT POOL SIDE) 

7:00 AM - 11:50 AM        REGISTRATION DESK OPEN (LOBBY II) 

7:00 AM - 8:00 AM                  CONTINENTAL BREAKFAST (1 HR) LOBBY II  

8:00 AM - 12:00 PM PLENARY SESSIONS (GRAND BALLROOM) 

8:00 AM - 8:15 AM INTRODUCTION TO THE MORNING: VINCENT C. SMITH, MOLLY FRAUST-WYLIE 

8:15 AM - 8:45 AM PARENT PERSPECTIVES: KIMBERLY NOVOD 

8:45 AM - 9:15 AM SOCIAL DETERMINANTS OF HEALTH IN THE NICU: GABY CORDOVA-RAMOS 

9:15 – 10:00 AM BREAK (45 MIN) 

10:00 - 10:30 AM ANTIRACISM IN NEONATOLOGY & CLINICAL CARE: YARDEN FRAIMAN 

10:30 - 11:00 AM HEALTH EQUITY IN THE NICU: TROY SAVAGE 

11:00 - 11:30 AM  GLOBAL HEALTH EQUITY: SUSAN NIERMEYER 

11:30 - 12:00 PM WRAP-UP: BOB WHITE, JOY BROWNE  

FAREWELL UNTIL NEXT YEAR!  
GRAVENS 37TH ANNUAL CONFERENCE MARCH 6-9, 2024 

 (WELCOME RECEPTION 7:00-9:00 PM MARCH 5, 2024) 
SAFE TRAVELS! 

                   Updated: 3/3/23 
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Intubation System
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• #000 Miller blades
• Facilitates LISA protocol
• High definition video
• Recording to SD card

 

 

RESPIRATORY VIRUSES

f lu coronavirus

RSV

pertussis

WASH YOUR HANDS

GET VACCINATED
for flu and pertussis.
Ask about protective
injections for RSV.

COVER COUGHS
AND SNEEZES.
Sneeze and cough
into your elbow.

STAY AWAY
FROM SICK PEOPLE

PROTECT YOUR FAMILY FROM

nationalperinatal .org

nicuparentnetwork .org

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

USE A HAND
SANITIZER THAT IS
60%+ ALCOHOL.

Stay at home to protect
vulnerable babies and
children. Avoid crouds
when out.

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 sub-

scription page

We provide courses,
information and

support to promote 
 sensory-informed care
from birth to two years
in antenatal, neonatal,

perinatal and early
intervention settings. 

.

Our Neonatal Sensory
Journal is perfect for
learning more about

sensory development,
recording special

moments and reflecting
on your neonatal

journey.
 

Sensory Beginnings 
 Courses and Products

Readers can also follow

NEONATOLOGY TODAY
via our Twitter Feed

@NEOTODAY

http://nationalperinatal.org
https://marketingsuite.verticalresponse.com/s/websitesignupform45079976739216
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COVID-19 
DETENER LA PROPAGACIÓN EN CASA 
Qué hacer cuando usted o un ser querido está infectado. 

BAÑO PROTEGER 

Llame al 211 para obtener servicios 
de entrega GRATUITOS. 

Si te sientes más 
enfermo, NO ESPERES. 
Llame a su médico de 

inmediato. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

BOCA 
Use una 
mascarilla o 
careta 
Si está en el 
automóvil, 
use una 
máscara y 
baje las 
ventanas 
NO 
mascarillas 
de tela para 
niños 
menores de 
2 años. 
Evitar besos 

 
OJOS 
Use equipo de 
protección 
para los ojos 
(lentes) 

MANOS 
SIEMPRE lávate 
las manos 

 
 

ROPA 
Use una 
chaqueta 
cuando se trata 
de infectados. 
NO comparta 
ropa, sábanas o 
almohadas. 

Desinfecte TODO. 
Limpiar después de cada uso 
El paciente hace gárgaras con 
Listerine todas las mañanas y 
noches. 

Si está infectado, notifique a todos 
los contactos de los últimos 10 días. 
Pídale al Departamento de Salud 
por más ayuda. 

 

 
  

 
 
 
 
 

 
 
  
 
 

Los enfermos deben 
estar separados del 
hogar. 
Habitación con ventana 
preferida 
Airear la habitación 3x 
al día 
Crea un separador de 
ambientes con sábana. 

Mantener agua y 
líquidos de 
saneamiento cerca 
Mantenga una bolsa 
de basura en la 
habitación. 

Use utensilios 
SEPARADOS. 
Limpie los utensilios 
por separado. 
Si está enfermo, evite 
la cocina. 

 
 

#STOPTHESPREAD 

 
 

SIGUIR 
COVID-19 
VISTAR 

COVIDNEARYOU.ORG 

 
Visitar Miora.org 

Traído por Miora en asociación con United2Care 
 

 

CONSEJOS DE HIGIENE 

AISLAMIENTO 
COCINA 

6 FT 

 
Practica el 

distanciami 
ento social 

assistant. 
Call 211 for FREE delivery 
services. 

If you are feeling 
sicker, DON'T WAIT. 

Call your doctor 
immediately. 

COVID-19 
 
 
 
 
 
 
 
 

STOP THE SPREAD AT HOME 
What to do when you or a loved one is infected. 

 
 
BATHROOM 

 
PROTECT 

 

 
MOUTH 

Wear a face 
mask or face 
shield. 
If in car, 
wear mask 
& put 
windows 
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Recent emphasis on systems thinking in a Fragile infant Fo-
rum for implementation of Standards 

A recent meeting of the Gravens Consensus Panel for Infant and 
Family-Centered Developmental Care (IFCDC) allowed for an in-
depth application of principles of change, quality improvement, 
and working models in which these approaches can be used. The 
following summary highlights the content and discussion of the 
panel’s work and is intended to lay a foundation for future applica-
tion and implementation of the IFCDC evidence-based standards.    

What is systems thinking, and what does it have to do with 
Infant and Family-Centered Developmental Care (IFCDC) im-

plementation? (1)  

All of us work in systems when we provide IFCDC. The “system” 
may refer to the unit or the entire hospital. To understand the con-
nection and relationships among the parts of a system, an organi-
zation/unit consideration of the entire ecosystem must be consid-
ered. Below is an example of the parts of the “system” that must 
be considered as IFCDC moves to implementation.

Implementing change in intensive care 

To implement and adopt IFCDC, the unit culture must shift its 
thinking and how they deliver care—in most units, it is a major 
change. Change is constant, emotion-laden, and inevitable. Man-
aging change helps decrease the chaos that can ensue if positive, 
consistent, and process-oriented leadership is absent. Application 
of a Theory of Change-whether it is Kubler-Ross (2); Lewin (3), or 
Rogers (4), the key is to recognize that people within an organiza-
tion will react differently to change. Rogers (4) refers to the four 
categories of people according to their characteristics:  Innovators 
and early adopters (readily recognize the need for change), Early 
Majority (need to think through the change), Late Majority (rule-
followers, question the need to change), and Laggards or Resist-
ers (feel threatened, need active persuasion to change). Informal 
system leaders may represent the characteristics of any of the 
categories of people. As a leader, you must engage all these types 
of people in the change, or your implementation will be doomed.

Various models and approaches to planning and facilitating 
change

Leaders may find it helpful to initially develop a roadmap of the 
process – to get a “big-picture” (5,6) perspective of the needs, 
direction, timeframe, and significant impact the change can make 
on the system. The Logic Model (7) is a tool to guide your thinking 
through the steps of change. Step 1 – what is your goal? What 
are you trying to accomplish? Step 2 – what are the inputs? What 
are you investing? Step 3 – what are the outputs? To whom do we 
reach? What do we do? What will we create? Step 4 – what are 
the outcomes? - short-term changes to learning and knowledge 
acquisition, midterm changes to behavior, practice, and decision-
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“A recent meeting of the Gravens 
Consensus Panel for Infant and Family-
Centered Developmental Care (IFCDC) 
allowed for an in-depth application of 
principles of change, quality improvement, 
and working models in which these 
approaches can be used.”

“To implement and adopt IFCDC, the unit 
culture must shift its thinking and how they 
deliver care—in most units, it is a major 
change. Change is constant, emotion-
laden, and inevitable. Managing change 
helps decrease the chaos that can ensue if 
positive, consistent, and process-oriented 
leadership is absent.”
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“Changes must be prioritized, so take your 
big ideas and get feedback from all your 
stakeholders. Build continuous feedback 
to identify how the change is progressing 
again, considering the characteristics of 
your population innovators to laggards 
(3).”
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making, and long-term results affecting social, economic, civic, 
and/or environmental change. Finally, what is your goal’s signifi-
cant impact or major accomplishment?   

Systems thinking goes together with continuous quality improve-
ment – “how are we doing?”, “can we do it better?”. The tools that 
can be used depending on the organization’s needs include P-D-
S-A (Plan Do Study Act) (8) and key Drivers (9). Plan for measur-
able minor changes, then do something, study the implications, 
and act (PDSA). Ask in the process what are your influencers-the 
key drivers to make this change. The diagram below highlights 
some suggested key drivers.

Changes must be prioritized, so take your big ideas and get 
feedback from all your stakeholders. Build continuous feedback 
to identify how the change is progressing again, considering the 
characteristics of your population innovators to laggards (3).  

Identify measurable targets of the system and continuously moni-

tor those targets. Measures may include quantifiable and quanti-
tative metrics of the system (unit) and population demographics, 
infrastructure, staff and family performance competence, staff and 
parent satisfaction, perception of the system culture, and outcome 
before and after the change. Evidence-based tools/instruments 
used for measurement are available in the literature.  

There are seven basic quality improvement tools:  

1. Cause-and-effect diagram; 

2. Check sheet; 

3. Control chart; 

4. Histogram; 

5. Pareto chart; 

6. Scatter diagram; 

7. Stratification. (10)  

The Fishbone Diagram examines the cause and effect of the 
reasons change occurs. (11) Remember that systems thinking 
in complex adaptive systems should be applied to all evidence-
based practices that exemplify IFCDC. IFCDC Competence 
implementation uses a gap analysis to identify the challenges in 
implementing an IFCDC standard or competency and determine 
how easily the change will be implemented, its impact, its effort, 
and how it is prioritized. (12) 

http://www.NeonatologyToday.net


“Persistence is the key to managing 
change. The leader must employ positive 
persistence – when barriers are identified, 
determine how to address them and move 
on. Successful change is never easy, but 
the impact can significantly impact the 
babies and families we care for in our 
units.”
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Go by a playbook for the implementation. The playbook puts it 
all together. It examines the collaborative team, the evidence to 
support the change, the gap/problem, potential cause and effect 
as illustrated by a Fishbone Diagram, the stages of change-key 
driver diagram; assessment/measurement tools; metrics obtained 
before and after the change with continuous monitoring with visual 
measures over time to note the change or effect. Communication 
with the team throughout the process and identification of the les-
sons learned are essential to successful change. Then share the 
process and results through a publication like this one or confer-
ence presentations. 

Why systems change is essential to implement and sustain  
IFCDC standards

There is an urgent need for change in systems better to sup-
port the neurodevelopment of babies in intensive care units. The 
evidence shows that gaps exist in the implementation of IFCDC. 
There is a lack of collaboration among healthcare providers and 
caregivers in the performance of consistent neurodevelopmental 
management of the baby. (13, 14, 15) There is a failure to include 
the parents/family as team members consistently. (16, 17, 18, 19, 
20) There is variation in the application of interventions to satisfy 
mutual goals for the health and well-being of the baby, family, and 
staff. (21, 22)  Care is consistently managed “to” the baby, not 
“with” the baby. (23) There is an inability to recognize the baby’s 
communication in response to intervention. (24, 25, 26, 27). There 
is inadequate education and mentoring to guide interaction “with” 
the baby. (28-35) There is insufficient infant mental health support 
that is critical to the baby’s behavioral communication and nurtur-
ing relationship with the parents (25-27) (There is a lack of cultural 
humility in the interaction between the healthcare team and the 
family. (36, 37, 38) The evidence-based standards and competen-
cies of systems thinking identify what the principles and practices 
of IFCDC should look like when caring for babies and families in 

intensive care. Change can begin with education about the prin-
ciples and standards and be implemented by including them in the 
system’s mission, vision, values, culture, environment, practice, 
and infrastructure to achieve nurturing baby- and family-centered 
care and optimum neurodevelopmental outcome for the baby. (1, 
39)

Persistence is essential for change to become “how we do 
things around here.”

Persistence is the key to managing change. The leader must em-
ploy positive persistence – when barriers are identified, determine 
how to address them and move on. Successful change is never 
easy, but the impact can significantly impact the babies and fami-
lies we care for in our units. Monitor the metrics and sustain the 
culture, environment, practice, and performance competence you 
have worked hard to change for the better.

For a more in-depth description of the theories, models of change, 
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and guidance on how to implement change, please refer to the 
White Paper (40, 41)
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The efficacy of mechanical ventilation is determined by the laws 
of physics related to gas flow. Resistance (R) and compliance (C) 
are most often referenced. However, the determinants and dy-
namics thereof are not necessarily understood or considered in 
and of themselves.

Overview

Whether spontaneous or mechanical, breathing is subject to 
physics and gas flow laws. The nature of each is very different 
and directly affects how these laws influence ventilation.

Negative pressure produced by the diaphragm excursion produc-
es the pressure differential required for gas to flow into the lungs 
during normal spontaneous breathing. Aside from producing gas 
flow, this negative pressure also has other effects, particularly in 
premature infants.

When inhaling, negative pressure increases airway diameter, 
which directly and exponentially affects airway R; the larger di-
ameter increases gas flow dramatically since R decreases by the 
fourth power as the diameter increases. The result is that the time 
required to fill the lungs decreases.

Conversely, positive pressure within the lungs provides the dif-
ferential necessary for gas to leave. This pressure is also exerted 

on the airways, decreasing airway diameter and increasing airway 
resistance. In the adult, this is not a significant concern as airways 
are mature and well supported, but in the premature infant, this is 
not the case, and the airways are prone to collapse during expira-
tion if the pressures are insufficient to maintain patency. This may 
happen whether breathing is spontaneous or the baby is mechani-
cally ventilated.

Mechanical ventilation requires positive pressure to blow gas into 
the lungs during the inspiratory phase, increasing airway diameter 
just as in spontaneous breathing, possibly more so. The expira-
tory phase of mechanical ventilation (in conventional modes) is 
essentially the same as in spontaneous breathing, and the effect 
on airways is the same.

Because airway diameter is greater during inspiration than expira-
tion, it takes less time for a given volume of gas to enter the lungs 
than to leave. Normally, people do not breathe with a one-to-one 
inspiratory to the expiratory ratio (I:E ratio) but rather at a 1:3 and 
1:5 I:E ratio (1), allowing sufficient time for the lungs to empty.

A newborn’s respiratory rate is faster than that of an adult, typi-
cally 40 – 60 breaths per minute, though a recent study found that 
about 5% of healthy newborns breathe at a rate of 65 (2). This 
provides less time for gas to enter and exit the lung; the infant’s 
normal I:E ratio of 1:1.5 – 1:2 (3) mitigates this to an extent. Aside 
from a higher respiratory rate, an infant’s airways are much small-
er than an adult’s, with attending higher R. In the case of a micro-
premature infant, R poses a much larger obstacle to gas flow.

Compounding these factors is a physiological difference in new-

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.

“ Resistance (R) and compliance (C) 
are most often referenced. However, 
the determinants and dynamics thereof 
are not necessarily understood or 
considered in and of themselves.” 

Back to Basics
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“A newborn’s respiratory rate is faster 
than that of an adult, typically 40 – 60 
breaths per minute, though a recent 
study found that about 5% of healthy 
newborns breathe at a rate of 65 (2). 
This provides less time for gas to enter 
and exit the lung; the infant’s normal I:E 
ratio of 1:1.5 – 1:2 (3) mitigates this to an 
extent. ” 
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borns and particularly premature infants:

Dead Space

While typical term newborn tidal volumes are the same per kilo-
gram as adults, the newborn’s anatomical dead space is higher 
(approximately 3mls/kg c.f. 2.2 mL/kg in the adult) (4) this is not 
the case with the premature infant, whose Vt is smaller (in one 
study 50th percentile mean Vt was 4.2-5.8 mL/kg although there 
was wide variation, particularly during the first hour of life) (5).

Physiological dead space is also increased partly due to shunting. 
(4)

Chest Wall and Respiratory Mechanics

Chest wall compliance increases in the newborn because the rib 
cage is more cartilaginous than the adult, decreasing chest recoil 
during expiration. This increases the time required for exhalation 
since recoil is one factor that facilitates exhalation.

Aside from being less mature, the newborn’s ribs are more hori-
zontal. This places the respiratory muscles at a mechanical disad-
vantage compared to the adult. A smaller number of type 1 muscle 
fibers makes the diaphragm more prone to fatigue. (4)

Respiratory Control

Even at term, the respiratory centre is not entirely mature, and 

there is a wide respiratory rate and pattern variation. There is a 
decreased response to hypercarbia, a decrease in the respiratory 
rate with hypoxia, and a maximal increase in response to hyper-
carbia in the face of hyperoxia. These responses are opposite to 
those of an adult (4,6).

Work of Breathing

The aforementioned factors all increase the work of breathing. 
There is a point at which ventilatory efficiency is ideal. An old ref-
erence (1957) ranges between 30-50 breaths/minute (4). In the 
premature infant, this is more pronounced as much efficiency is 
lost to a chest wall prone to retraction.

Oxygen Transport

The oxyhemoglobin disassociation curve is shifted to the left in the 
newborn due to fetal hemoglobin’s increased affinity for oxygen. 
This makes it more efficient at picking up oxygen in the lungs but 
decreases its ability to offload oxygen at the tissue level. Cardiac 
output in the newborn can only be increased by increasing heart 
rate, further limiting the ability to respond to inadequate oxygen-
ation; shunt in the presence of a patent ductus arteriosus blunts 
this response.

Oxygen consumption is higher in the newborn and more so in 
the premature infant due to increased work of breathing and de-
creased ventilatory efficiency (4).

Implications for Mechanical Ventilation and Respiratory Support

Non-Invasive Ventilation (NIV)

Aside from higher R, immature airways are prone to collapse, 
and adequate CPAP/PEEP/MAP is required to help decrease air-
way R and maintain patency. These decrease work of breathing, 
but the limited range of efficiency remains unchanged, and even 
moderate pressures often lead to gastric and abdominal disten-
tion (“CPAP belly”), further reducing efficiency and increasing the 
work of breathing. 

While NIV has decreased the incidence of chronic lung disease 
overall, the limitations must not be ignored, and clinicians must 
recognise and respond appropriately when those limitations are 
reached. This is most often demonstrated by increasing FiO2 re-
quirements and increased apneic and bradycardic episodes.

Conventional Ventilation (CV)

Mechanically ventilation does not change the laws of diminish-
ing returns. There is an optimal respiratory rate above which ef-
ficiency decreases and ventilation deteriorates, just as in sponta-

“While typical term newborn tidal 
volumes are the same per kilogram as 
adults, the newborn’s anatomical dead 
space is higher (approximately 3mls/kg 
c.f. 2.2 mL/kg in the adult) (4) this is not 
the case with the premature infant, whose 
Vt is smaller (in one study 50th percentile 
mean Vt was 4.2-5.8 mL/kg although there 
was wide variation, particularly during the 
first hour of life) (5).” 

“While NIV has decreased the incidence 
of chronic lung disease overall, the 
limitations must not be ignored, and 
clinicians must recognise and respond 
appropriately when those limitations are 
reached. ” 

“Chest wall compliance increases in the 
newborn because the rib cage is more 
cartilaginous than the adult, decreasing 
chest recoil during expiration. This 
increases the time required for 
exhalation since recoil is one factor that 
facilitates exhalation.” 
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neous breathing. As the rate increases, the respiratory cycle time 
decreases, and there comes the point at which further increases 
are either ineffective or lead to further deterioration. This is often 
due to gas trapping.

Due to limitations in its ability to respond to changes in hemody-
namics, the cardiovascular system’s ability to maintain adequate 
perfusion and, thus, tissue oxygenation may be exceeded at high-
er MAP.

In the extremely immature lungs of the micro-premie, pressures 
required to achieve optimal inflation may exceed the tolerances of 
conducting airways, particularly the alveolar ducts, leading to the 
development of micro-tears. This is the path to fulminant air leak, 
namely pulmonary interstitial emphysema.

High-Frequency Oscillation (HFO)

Increasingly HFO is being recognised as being a gentler, more 
lung-protective mode of ventilation than CV (although not without 
controversy). 

Here the smaller volumes used decrease volutrauma and sheer 
stresses and require less time to deliver and evacuate, but this 
is offset by the high rates used. Because the respiratory cycle is 
very brief, HFO requires negative pressure during the expiratory 
phase to speed up emptying. This may lead to airway instability or 
outright collapse if sufficient MAP is not provided.

Newer, 3rd generation ventilators provide for volume targeted ven-
tilation during HFO. Since Vt is no longer a function of frequency, 
it may be decreased without resulting in higher Vt. This is not the 
case in places where these machines have yet to be approved 
(the U.S.); higher frequencies may be required to limit volumes 
delivered to tiny babies. While HFO/VG does not eliminate the 
problem of gas trapping, it does decrease the risk. Just as with 
CV, the law of diminishing return exists with HFO, just at higher 
rates.

High-Frequency Jet Ventilation (HFJV)

HFJV is unique in its ability to ventilate in the face of high airway R 
and poor pulmonary compliance. Because the jet “breath” shoots 
down the centre of the airway at high speed and initially reason-
ably high pressure, it can better ventilate effectively in a broad 
range of scenarios.

With the very short inspiratory time (typically 0.02 seconds but as 
high as 0.034 seconds) and the I:E ratio as high as 1:12, there 
is much more time available for the lung to empty. Rates used in 
clinical practice range between 240 – 420/minute, coupled with 

the effect of double helical bidirectional flow (which allows a small 
amount of gas to leave the lung during inspiration). HFJV as a 
mode is the least likely to result in gas trapping. That is not to say 
it does not occur, particularly with tiny babies.

HFJV has also been shown to provide adequate oxygenation at 
lower MAP than other modes, a bonus when dealing with the lim-
ited capacity of the premature infant’s cardiovascular system (7).

Summary

As the patients we treat in the NICU become ever smaller, the 
stark differences in their physiology, particularly R, are multiplied. 
High time constants resulting from high R make ventilating con-
ventionally ever more complex.

High-frequency ventilation can best mitigate the difficulties of ven-
tilating the micro-premie, particularly with volume targeting. HFJV 
may be the best choice for mode should this feature not be avail-
able and should be considered where gas trapping is a concern 
or is clinically evident.
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“Because the respiratory cycle is very 
brief, HFO requires negative pressure 
during the expiratory phase to speed 
up emptying. This may lead to airway 
instability or outright collapse if 
sufficient MAP is not provided.” 

“HFJV has also been shown to provide 
adequate oxygenation at lower MAP than 
other modes, a bonus when dealing with 
the limited capacity of the premature 
infant’s cardiovascular system (7).” 
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Donald Null, MD

The conference opened with a tribute to Tom Harris, MD, who 
started this conference. He initiated using a jet ventilator to treat 
preterm newborns in the early 1980s in Salt Lake City at Primary 
Children’s Hospital. These patients were dying of severe pulmo-
nary interstitial emphysema or severe RDS. Tom was a superb 
clinician, researcher, physiologist, teacher, and friend. 

Dr. Goldstein, MD, gave a superb presentation on Covid and RSV. 
He presented an update on future immunizations for RSV and the 
need for the American Academy of Pediatrics to change its recom-
mendation for which patients should receive Synagis. 

Dr. Morris-Whyte on managing a newborn with Multisystem In-
flammatory Syndrome presented an excellent abstract. The case 
report is published in this edition of Neonatology Today

Dr. J Klein, MD, provided an excellent lecture on using the High-
Frequency Jet Ventilator as an initial mode of support for ELBW 
22-25 week gestation newborns. This management has improved 
survival in this group of ELBW neonates. 

Dr. D Null, MD, discussed using High-Frequency Ventilation to 
transport VLBW and ELBW babies. Management strategies were 
given for the use of the TXP. The use of the TXP appears to im-
prove pulmonary outcomes in ELBW babies by minimizing baro-

trauma and improving lung function. Settings for the device were 
discussed with specific pulmonary pathophysiology.

 K Welton RRT and B Mercado RRT presented an abstract on 
unplanned extubations. They listed the top 3 causes and how to 
avoid unplanned extubations. The causes are associated with the 
Night shift, with cares taped at the corner of the mouth. Avoid poor 
taping, unrestrained, cares, skin-to-skin, and infrequent taping/af-
fixing skills.

Dr. Minton, MD, provided an excellent abstract on aerosolized 
surfactants. This procedure avoids intubation and using a laryn-
goscope to place a catheter in the trachea. The results were very 
encouraging.

Dr. Lakshmanan, MD, lectured on the follow-through of ELBW 
patients. This includes families, social, technical medicine, and 
developmental outcomes. Parent focus is a priority. 

Dr. Profit, MD, discussed optimizing Quality and Equity in New-
borns in CA.  CPQCC Ca Perinatal Quality Care Collaboratives. 
His data included 500,000 births, 17,00 NICU admissions, 140 
NICUs contributed, 7,000 Acute Neonatal Transport, and 9,000 
High-Risk Infants. These results were centered on Quality Im-
provement education and QI Research looking at outcomes and 
potential treatment modifications.

Dr. Pramanik, MD, presented an excellent presentation on NEC 
regarding Incidence, etiologies, pathophysiology, presentation, di-
agnosis, treatment, and prevention.

Dr. Ramanathan, MD, provided a vital talk regarding the gut mi-

“The conference opened with a tribute 
to Tom Harris, MD, who started this 
conference. He initiated using a jet ventilator 
to treat preterm newborns in the early 1980s 
in Salt Lake City at Primary Children’s 
Hospital. ”

Highlights from the 39th Annual Conference Advances in 
Therapeutics and Technology: Critical Care of Neonates, 

Children, and Adults Ontario, CA

“Dr. J Klein, MD, provided an excellent 
lecture on using the High-Frequency Jet 
Ventilator as an initial mode of support for 
ELBW 22-25 week gestation newborns. This 
management has improved survival in this 
group of ELBW neonates. ”

“Dr. Profit, MD, discussed optimizing Quality 
and Equity in Newborns in CA.  CPQCC Ca 
Perinatal Quality Care Collaboratives. His 
data included 500,000 births, 17,00 NICU 
admissions, 140 NICUs contributed, 7,000 
Acute Neonatal Transport, and 9,000 High-
Risk Infants. These results were centered 
on Quality Improvement education and QI 
Research looking at outcomes and potential 
treatment modifications.”
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crobiome and lung disease. The role of human milk in program-
ming health in very preterm infants. The protective effect of exclu-
sive human milk on the lung, heart, and brain.

Dr. Null, MD, discussed antibiotic stewardship. The benefits are 
clear for decreasing the use of antibiotics. However, a negative 
blood culture does not mean the neonate is not infected. Five cas-
es were presented, demonstrating inadequate assessment of the 
patient for infection. Take home message 1. Negative blood cul-
ture does not mean antibiotics should be stopped. 2. Using fewer 
antibiotics means infection needs to be at the top of the list of why 
the baby is not doing well. 3. Early treatment prevents death or 
disability. 4. Listen to the Nurse or parent. 5. Examine the patient

Dr. Fineman, MD, gave a very informative talk on Pulmonary Hy-
pertension in general. He discussed BPD and PPHN patients’ 
management, drugs, follow-up, cardiac catheterization timing, 
and follow-up frequency. He also discussed pediatric and cardiac 
patients with PPHN and their management.

Disclosures: The author has no conflicts noted.
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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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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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Alison Jacobson

Attention continues to be rightfully and critically paid to maternal 
and infant health (MIH) disparities among White, Black, and His-
panic populations, but a recent study reminds us of another sector 
of the large and diverse MIH universe in the United States and the 
genuine health care issues they also face. 

In December 2022, the Health and Human Services Advisory 
Committee of Infant and Maternal Mortality (ACIMM) released its 
study, “Making Amends: Recommended Strategies to Improve the 
Health and Safety of American Indians and Alaska Native Mothers 
and Infants,” following its literature review of birth outcomes and 
historical, social, economic, political and environmental factors on 
the health of American Indian (AI) and Alaska Native (AN) popula-
tions and a series of meetings with agencies, non-governmental 
organization, and academic institutions relevant to AI/AN mater-
nal and child health issues. (1)

The study developed three directions, with strategic action steps: 

Make The Health And Safety Of AI/AN Mothers And Infants A 
Priority For Action. 

This calls for working with AI/AN communities as those empow-
ered to seek solutions; improving data use by accurate identifica-
tion and inclusion in data policy development; and expanding and 
leveraging Health Resources Services Administration (HRSA) 
and the Maternal and Child Health Bureau (MCHB) focus and in-
vestment.

Improve The Living Conditions Of AI/AN Mothers And Infants 
And Assure Universal Access To High-Quality Healthcare. 

This includes improving the Indian Health Service, enlisting more 
AI/AN practitioners, and improving social determinants of health. 

The Importance of Seeing and Supporting the 
Maternal and Infant Health Needs of the United States 

Indigenous Populations

First Candle's efforts to support families during their 
most difficult times and provide new answers to help 
other families avoid the tragedy of the loss of their baby 
are without parallel. 

“Attention continues to be rightfully and 
critically paid to maternal and infant health 
(MIH) disparities among White, Black, and 
Hispanic populations, but a recent study 
reminds us of another sector of the large 
and diverse MIH universe in the United 
States and the genuine health care issues 
they also face. ”  

“This calls for working with AI/AN 
communities as those empowered to 
seek solutions; improving data use by 
accurate identification and inclusion in 
data policy development; and expanding 
and leveraging Health Resources Services 
Administration (HRSA) and the Maternal 
and Child Health Bureau (MCHB) focus and 
investment.”  

http://www.firstcandle.org
http://www.firstcandle.org
http://www.firstcandle.org
http://www.NeonatologyToday.net
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Address Urgent And Immediate Challenges That Dispropor-
tionately Affect AI/AN Women Before, During, And After Preg-
nancy. 

This includes greater identification and prevention of Missing and 
Murdered Indigenous Women and Girls (MMIWG), improved care 
of incarcerated pregnant and postpartum women, and increased 
surveillance and screening for intimate partner violence (IPV). 

Improvements in these critical areas would have a positive impact 
on infant mortality rates, including those due to Sudden Unex-
plained Infant Death (SUID), which includes Sudden Infant Death 
Syndrome (SIDS) and Accidental Strangulation and Suffocation in 
Bed (ASSB). SIDS is considered to be a complex condition that 
may have more than one causation, but improved maternal health 
can lead to improved infant health during gestation, birth, and 
postpartum phases. 

According to the Centers for Disease Control and Prevention 
(CDC), the Non-Hispanic American Indian/Alaska Native popu-
lation has the highest SUID rate in the U.S., at 216 deaths per 
100,000 live births. 

The U. S. also has the highest maternal mortality rate among de-
veloped countries, at 17.4 deaths per 100,000 live births, com-
pared to 8.4 for France, 8.6 for Canada, and 6.5 for the U.K. (2), 
and the Non-Hispanic American Indian/Alaska Native population 
has the second-highest pregnancy-related mortality ratio in the 
U.S., at 26.5 per 100,000 live births. (3) Not surprisingly, the rea-
sons include factors found in the ACIMM study, ranging from ac-
cess and quality regarding health care to socioeconomic issues 
resulting from racism and living standards. 

Another important aspect the study group identified is the im-
portance of physically working within the community. Therefore, 
federal advisory committee meetings focusing on issues relating 
to these populations should be held in those communities “to as-
sure greater engagement, understanding, representation, and ac-
countability.”

This is a meaningful recommendation. First Candle itself has 
deepened its understanding of the need for community outreach. 
Through our anecdotal and qualitative research, we saw the link 
between communities feeling recognized and gaining trust in pro-
fessionals, practitioners’ better understanding of community reali-
ties, and the higher possibility of improved MIH outcomes. 

This led to the launch in 2022 of our Let’s Talk Community Chat 
program, which enables healthcare providers and families to 
gather in local settings to discuss and learn, in a supportive set-
ting, information and issues around sleep-related infant death and 
maternal health and to form beneficial relationships. Understand-
ing the need for recognition and trust also continues to shape the 

implicit bias elements in our Straight Talk for Infant Safe Sleep 
training program for healthcare professionals. 

The ACIMM study indicates that practicing inclusivity in health 
care counseling wherever and however possible matters. The 
factors contributing to maternal and infant mortality are universal, 
and that which affects any of these ethnicities and communities 
affects all of us. 

Disclosures: The author is a Certified Doula and the Director of 
Education and Bereavement Services of First Candle, Inc., a Con-
necticut-based not-for-profit 501(c)3 corporation. Brian Scruton is 
a volunteer and member of the Board of Directors of First Candle. 
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2. Roosa Tikkanen et al., Maternal Mortality and Maternity 
Care in the United States Compared to 10 Other Developed 
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3. https://www.cdc.gov/reproductivehealth/maternal-mortality/
pregnancy-mortality-surveillance-system.htm#race-ethnicity
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“According to the Centers for Disease 
Control and Prevention (CDC), the Non-
Hispanic American Indian/Alaska Native 
population has the highest SUID rate in the 
U.S., at 216 deaths per 100,000 live births.”  

About First Candle

First Candle, based in New Canaan, CT, is a 501c (3) com-
mitted to eliminating Sudden Unexpected Infant Death while 
providing bereavement support for families who have suffered 
a loss. Sudden Unexpected Infant Death (SUID), which in-
cludes SIDS and Accidental Suffocation and Strangulation in 
Bed (ASSB), remains the leading cause of death for babies 
one month to one year of age, resulting in 3,500 infant deaths 
nationwide per year.
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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

http://www.NeonatologyToday.net
http://www.Twitter.com/NeoToday
http://www.angelinaspicer.com      
 https://www.neonatologytoday.org/web/
 https://www.neonatologytoday.org/web/
mailto:fu-sheng.chou%40neonatologytoday.net%20?subject=
http://neonatologytoday.net
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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 

CONGENITAL CARDIOLOGY TODAY CONGENITAL
CARDIOLOGY

TODAY

Timely News & Information for Congenital/Structural Cardiologists & Cardiothoracic Surgeons Worldwide

Subscribe Electronically
Free on the Home Page

www.CongenitalCardiologyToday.com

The only worldwide monthly publication 
exclusively serving Pediatric and Adult 
Cardiologists that focus on Congenital/
Structural Heart Disease (CHD), and 
Cardiothoracic Surgeons.

http://www.NeonatologyToday.net
http://congenitalcardiologytoday.com
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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.
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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.
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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
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REGISTER TODAY 
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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 

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://www.rsvgoid.com/awareness
http://rsvgold.com
http://emilyshane.org
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Mary Fang, BS M.D. Candidate

In my mind’s eye, I painted a picture of her 
experience flying here. She lay down to 
get her routine ultrasound done and watch 
the grayscale frames of the twins head-
knocking inside her uterus, eager to share 
some polaroids of her growing babes with 
her husband that evening, suddenly gaz-
ing back to the screen, which showed red 
and blue lines over her cervix she did not 
remember seeing or being told about pre-
viously. She was not going to go home that 
evening; she was going to the hospital via 

airlift from an island to the mainland ma-
jor hospital. Mrs. Smith was tearful and 
expressed difficulty understanding why 
doctors recommended she stay in-patient 
in a hospital far from home for the re-
mainder of her pregnancy, which she had 
just learned would end four weeks earlier 
than initially planned. She felt no change 
compared to before that ultrasound visit, 
where type I vasa previa and absent end 
diastolic flow of growth-restricted twin A 
were newly diagnosed. With the constella-
tion of mo-di twins, vasa previa, and AEDF 
(absent end-diastolic flow), the possibility 
of her needing to be transported urgently 
or emergently was significant. However, 
with her now at a high-level care center, 
the transport would be up the elevator, not 
in an ambulance or aircraft, when life or 
death could be a matter of milliliters of fetal 
blood within minutes.

Perinatal care, comprised of the mater-
nal-fetal/neonatal triad, has improved 
throughout the decades. However, the 
improvement is predominantly based on 
improved neonatal outcomes. (1) Imple-
menting risk-appropriate neonatal care 
in the 1970s has significantly reduced 
neonatal and infant morbidity and mortal-
ity, especially among very low birthweight 
infants that receive appropriate care in at 
least a level III NICU. (1) However, the 
other side of the perinatal triad, the ma-
ternal side, continues to face rises in ma-
ternal mortality and morbidity in the U.S., 
especially among women of color. (2) The 
longstanding neonatal model of levels of 
care has more recently inspired similar 
maternal levels of care models, whereby 
each level has a minimum ability related 
to staffing and resources. (2)  Appropriate 
level of maternal care spans the antenatal, 

perinatal, and postpartum periods. Efforts 
for assigning levels of maternal care at the 
national level are at their early stages, with 
mandatory versus voluntary efforts by the 
state. Efforts were piloted in 14 hospitals 
in 3 states in 2017. In Texas, the first it-
eration of maternity designation was codi-
fied in 2018, and all facilities in Texas were 
designated a level by September 2021 by 
the Department of State Health Services. 
Level 1 centers provide basic care to low 
to moderate-risk pregnant patients and 
detect, stabilize, and initiate management 
until the patient is transferred. Level 2 fa-
cilities provide specialty care, and level 3 
facilities provide subspecialty care and 
are equipped to manage complex mater-
nal and obstetric complications. Level 4 
facilities are regional perinatal health care 
centers that are equipped to manage the 
most complex conditions and critically ill 
pregnant patients. There are challenges 
with adoption and acceptance in other 
states due to concern primarily for lower 
level hospitals and the process of apply-
ing, preparing prior to site review, the site 
review, and post-site report.

Despite the aforementioned concerns, re-
gionalization through identifying high-level 
facilities and maternal transport is neces-
sary to improve outcomes based on as-
signed risk. Maternal transport is one of 
the keystones for improving mortality or 
major morbidity through transferring care 
from a low-acuity to a high-acuity facil-
ity. (3) These improved outcomes relate 
to preventing near-miss events, adverse 
outcomes that may have occurred in the 
absence of transport. However, mater-
nal transport accessibility is not equal or 
equitable due to differences in time and 

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.

“She was not going to go 
home that evening; she 
was going to the hospital 
via airlift from an island 
to the mainland major 
hospital.” 

“ However, with her now 
at a high-level care center, 
the transport would be 
up the elevator, not in an 
ambulance or aircraft, 
when life or death could 
be a matter of milliliters 
of fetal blood within 
minutes.” 

“There are challenges with 
adoption and acceptance 
in other states due to 
concern primarily for 
lower level hospitals and 
the process of applying, 
preparing prior to site 
review, the site review, and 
post-site report.” 

http://www.NeonatologyToday.net
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distance from the nearest high-acuity center, inefficient identifica-
tion of the nearest center, and/or lack of clear hospital protocols 
to appropriately transfer patients who require it. Improving equi-
table access to transfer to appropriate levels of care, especially 
highlighted in rural facilities (4), demands hospital-level quality 
improvement initiatives, including identifying patients who need 
transport and clear plans on the method of transport and distance. 
Reasons for maternal transfer fall into maternal and/or fetal/neo-
natal indications. While the most common reason is the lack of 
availability of appropriate-level neonatal care, maternal medical 
or surgical conditions or emergency care at a facility without ob-
stetric services also require transfer. (3) Improved maternal re-
gionalization is another effort to facilitate the transfer of care via 
defining relationships between different level facilities and labeling 
the capabilities of a facility. Some instances may necessitate the 
identification of multiple higher-level facilities, depending on the 
facility’s capacity to accept new transfers. Mode-of-transport (i.e., 
ambulance versus airlift) is also an important consideration, reli-
ant on distance, urgency, and availability of the transport means. 

Fragmentation of perinatal care also contributes to increased 
morbidity and mortality. This discordance is multi-fold, with some 
facilities with appropriate high-level care for the maternal side 
but not the neonatal side, or vice versa, and hospitals without 
MFMs or neonatologists within a 10-mile radius. (4) This incon-
gruity between appropriate maternal and neonatal care availability 
significantly affects outcomes for high-risk pregnancies. Studies 
have demonstrated improved outcomes for maternal transfer for 
neonatal indications prenatally versus postnatally. (3,4) Improved 
regionalization can help increase the number of high-risk births 
occurring at the appropriate-level facility, avoiding separation of 
the mother and newborn after birth. (3,4) This is achieved by bet-
ter defining the scope of maternal and neonatal care concurrently 
to plan for delivery at a center that provides appropriate care for 
both the mother and the newborn.

Risk stratification and planning for delivery for high-risk pregnan-
cies in advance require longitudinal care by a multidisciplinary 
team, including a maternal-fetal medicine specialist. Adequate 

prenatal care aids in the delivery plan by identifying and monitor-
ing high-risk conditions. Unfortunately, there also exist disparities 
in the adequacy of prenatal care and, subsequently, differences 
in access to management by MFM. Co-morbidities that are un-
identified or not adequately managed during pregnancy, including 
interval ultrasounds and antenatal testing, increase morbidity and 
mortality. In such cases, without access to routine prenatal care, 
presentations to care are often only to the emergency room, which 
might not be able to take care of the obstetric emergency, espe-
cially if it was undiagnosed beforehand due to lack of longitudinal 
obstetric care. An undiagnosed obstetric condition presenting for 
the first time in an emergent setting without appropriate resources 
and personnel can further delay transfer due to the stabilization 
requirement before transfer. (3) Perinatal health includes consid-
eration of the maternal and fetal/neonatal perspectives. Condi-
tions associated with maternal morbidity and mortality can directly 
impact fetal/neonatal outcomes and thus warrant high-level care 
antenatally with an MFM to make decisions about antenatal sur-
veillance and include other specialists during the pregnancy. 

Accurate risk stratification depends on identifying and controlling 
co-morbidities identified antenatally and informs management 
during the antenatal, perinatal, and postnatal/postpartum period, 
including assigning the appropriate level of care. As high-risk ma-
ternal patients are often associated with high-risk fetal/neonatal 
counterparts, planning care at a facility with level-appropriate 
care for both the mother and newborn improves outcomes. Ma-
ternal transport and regionalization, in addition to risk stratifica-
tion, improve maternal morbidity and mortality with care at a fa-
cility equipped with resources and personnel to adequately and 
promptly respond appropriately. Lack of access to prenatal or 
MFM care and, thus, inappropriate diagnosis and management of 
maternal and/or fetal conditions underlie disparities in outcomes 
despite these improvements. Fortunately, identifying the barriers 
and inequities in accessing appropriate levels of care is ongoing, 
leading to the development of quality, evidence-based tools to 
lessen these gaps.
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“ This is achieved by better defining the 
scope of maternal and neonatal care 
concurrently to plan for delivery at a center 
that provides appropriate care for both the 
mother and the newborn.”

“Fragmentation of perinatal care also 
contributes to increased morbidity and 
mortality. This discordance is multi-fold, 
with some facilities with appropriate 
high-level care for the maternal side 
but not the neonatal side, or vice 
versa, and hospitals without MFMs or 
neonatologists within a 10-mile radius. 
(4)”
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Here's what you need to
watch for this RSV season

www.nationalperinatal.org/rsv

Respiratory Syncytial Virus 

R
S
V

eally
erious 
irus

RSV can be deadly. If your baby has
these symptoms, don't wait.
Call your doctor 
and meet them at 
the hospital.

Coughing that gets
worse and worse

Breathing that causes
their  ribcage to "cave-in"

Rapid breathing 
and wheezing 

Bluish skin, lips,
or fingertips

Thick yellow, green,
or grey mucus

that clogs their nose 
and lungs, making it 

hard to breathe

101°

Fever that is more than
101° Fahrenheit

which is especially
dangerous for babies
younger that 3 months
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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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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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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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The natural process of parent-infant attachment can be interrupt-
ed due to newborn intensive care unit (NICU) admission at birth. 
The attachment process comes from a developmental perspec-
tive on human life (1). Bonding with the parents or primary care-
giver is fundamental to growth and development in children (2). 
Attachment and bonding have been used interchangeably, even 
though they should be defined separately in research.

Attachment between the parent and the high-risk infant in the 
NICU can be facilitated through protective factors such as nurtur-
ing touch, closeness, caregiving, sensitivity to the infant’s cues, 
and responsiveness to the infant’s needs (3,4). However, the early 
separation between parent and infant and a traumatic technologi-
cal NICU environment interrupt the complex attachment process 
(5). Interventions to support or modify these factors during the 
NICU stay should help establish parent-infant attachment (6).

High-risk infants hospitalized in the NICU often receive life-saving 
interventions during a critical development period when their brain 
is susceptible to positive and negative environmental factors. This 
time is particularly challenging for families. Parents of hospitalized 
newborns are likely to experience clinically significant symptoms 
of stress, anxiety, and depression. These symptoms can impact 
the nature and quality of the early parent-infant relationship and 
lead to long-term consequences for the family dynamic (7-10). 
Perinatal parent mental health represents a key factor that im-
pacts neuro-developmental outcomes of high-risk infants. It is 
necessary to optimize the well-being of NICU infants and their 
families by increasing awareness and screening for parents’ men-
tal health in the NICU and building systems for support and early 
intervention (11). 

Over the past couple of decades, the NICU philosophy and how 
we care for these infants have changed. With the introduction of 

family-centered/integrated care, families are spending more time 
in the NICU and witnessing the ups and downs of their loved one’s 
journey—the guilt, anxiety, and sadness of losing a normal preg-
nancy fuel the trauma and stress in mothers. Over time, this leads 
to postpartum depression, anxiety during NICU stay, and post-
traumatic stress disorder a few months after discharge (12).

How can healthcare providers support these NICU families? Re-
viewing the literature, we could recognize a few common positive, 
supportive methods for the families (13,14). 

Meeting other parents in the unit during regular social and infor-
mative parent group sessions to give emotional support and gain 
confidence in participating in the care of their high-risk infant

•	 Providing access to well-established online groups to dis-
cuss common NICU issues with other past and present par-
ents

•	 One-on-one support through a trained peer buddy program. 
Psychosocial and mental health screening and early psy-
chological support for the vulnerable parents

•	 Bedside staff assigning simple activities to perform during 
parents’ daily visits. Simple tasks like holding the infant, skin-
to-skin care, reading, pumping at the bedside, selecting the 
clothes and dressing their infants, infant massage program, 
and following a well-designed developmental program with 
different staging

•	 Creating such opportunities for parent empowerment im-
proves confidence in providing infant care and parental 
knowledge about an infant’s development. These interven-
tions are therapeutic to the parents and improve the infant’s 
clinical and developmental outcomes(15-19).

The challenges in setting up parent support programs are different 
in each NICU

1. In tertiary care NICUs in children’s hospitals or academic 
centers, the hospital administration and patient experi-
ence will love to support these measures as part of finan-
cial incentives to their institution. Funds will be provided 
to support different programs, and all the trainees in the 
NICU will readily participate in these projects. However, 
implementing such a program has its challenges, such 
as difficulty changing the culture, staff participation due 
to time constraints, cooperation with subspecialty provid-
ers and supporting the families living far from the hospital 
and visiting less often. 

2. In a smaller level, 2 and 3 NICUs in community hospitals, 

“Bonding with the parents or primary 
caregiver is fundamental to growth 
and development in children (2). 
Attachment and bonding have been used 
interchangeably, even though they should 
be defined separately in research.”

“How can healthcare providers support 
these NICU families? Reviewing the 
literature, we could recognize a few 
common positive, supportive methods for 
the families (13,14).”

“ High-risk infants hospitalized in the NICU 
often receive life-saving interventions 
during a critical development period when 
their brain is susceptible to positive and 
negative environmental factors. This time 
is particularly challenging for families.”
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getting support from hospital administration and patient 
experience are crucial to developing parent support pro-
grams. The administration is unaware of these measures 
in these hospitals as they focus more on adult patients. 
The hospital administration support is necessary to re-
ceive funds that will help to support staff time and com-
mitment. The staff are willing to support the families and 
have time. Most of the parents live close by and visit 
more often.

No matter what the hospitalization entails for babies and fami-
lies of the neonatal ICU, support from staff and other parents with 
similar experiences can ease the burden of trauma and optimize 
coping during the NICU journey. Building a sense of community 
and a safe place to talk about shared experiences begins early at 
El Camino Health NICU. This is a 20-bed level 3 NICU in a com-
munity hospital staffed by academic neonatologists in the heart of 
Silicon Valley. We established a few parental support programs 
under the comprehensive family-centered care program.

1. Parent Exchange Program: We have been doing this support 
program for over a decade and did not stop during the pan-
demic. Our Parent Exchange Program meets monthly via 
zoom on a regularly scheduled day. Our team comprises two 
neonatal nurses (Michelle Wrench and Tammy Lee), FCC 
chair Dr. Malathi Balasundaram and a Family Partnership 
Council member. During this time, parents of current NICU 
babies can rely on having a safe environment to share their 
experiences, discuss concerns, and meet and connect with 
other NICU families. This is an excellent time for parents to 
inquire about and discuss discharge planning and what to 
expect while parenting a NICU baby long-term. We always 
have a former NICU parent in attendance to share their ex-
periences of NICU parenting both during hospitalization and 
after discharge. The staff of Parent Exchange focuses on the 
importance of self-care, how to connect with their baby, and 
informing parents of their crucial role as part of their child’s 
care team. Resources are offered to parents to connect with 
additional support through online platforms, including our 
own unique El Camino Hospital Slack Community.  

2. El Camino Health NICU Slack community:  Parents can con-
nect exclusively with former El Camino Health NICU families 
to share stories, build a broader yet local NICU parent sup-
port system, get parenting tips and baby equipment recom-
mendations as well as have an exciting place to share their 

infant’s progress as they grow! We have ~170 local veteran 
NICU families in this community. The FCC chair invites the 
current NICU families to join the Slack group if they are in-
terested. They can read the stories of prior NICU families 
and their thriving babies or post questions to the group. It is 
created and run by former parents; no staff members except 
the FCC core team are part of this community.

3. Parent activities and involvement: 

a. Early skin-to-skin (kangaroo) care

b. Early hand expression and oral care with mother’s own 
milk by parents and staff

c. Reach out and read program

d. Infant massage program starting at 32 weeks

“No matter what the hospitalization entails 
for babies and families of the neonatal ICU, 
support from staff and other parents with 
similar experiences can ease the burden 
of trauma and optimize coping during the 
NICU journey.”
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e. Appropriate developmental care programs developed 
by rehabilitation therapists to start from the first week 
of life in the NICU, and staff are trained to perform and 

assist families

f. Bedside binders for parents to track their infant’s prog-
ress and significant milestones and disseminate impor-
tant resource information.

g. Post-discharge follow-up phone call program

4. Parent buddy program: Parents are connected to compatible 
veteran parents to support the families during NICU stay and 
after discharge. In El Camino Health, we collected separate 
NICU-specific Press Ganey scores and solicited families to 
complete the survey after discharge. Nurses making follow-
up phone calls reminded the families about the survey. We 
used the survey results and targeted better scores as an 

incentive to win the administrator’s support. The hospital pa-
tient experience and leadership team assisted the program 
by recruiting a parent buddy expert as a consultant and a 
trauma therapist from Maternal Outreach Mood Services 
(MOMS) to start this program. A parent buddy team with vet-
eran parents, nursing staff, rehabilitation therapists, NICU 
nursing manager, physicians, and a maternal social worker 
was formed in September 2018. The team met monthly to 
discuss and develop goals, training, matching process, and 
program evaluation. Relevant documents such as mentee 
consent, mentor medical release form, mentor/mentee eval-
uation forms, and mentor education materials for online and 
in-person training were created over the next six months. 
We recruited a NICU nurse educator as a program coordina-
tor. Due to time restraints, we did 2 hours of online training 
and 2 hours of in-person training for mentors. Six veteran 
parents on our family advisory board volunteered to become 
initial mentors and trained in March 2019. Following that, a 
second set of parents were trained three months later. The 
first mentor-mentee pair was matched in April 2019. Mentor 
training continued virtually during the pandemic, and we cur-
rently have 18 NICU veteran parents in the program. In sup-
porting mentors, the FAB suggested starting a unit-specific 
Slack community. This now supports the parent buddy pro-
gram and all other families in the NICU. We recruit new men-
tors during our annual NICU reunion program a couple of 
years after NICU discharge. Parents who benefited from the 
parent buddy program are willing to return the favor to other 
families, and we have several veteran parent volunteers to 
train annually. Plans are in progress to return to in-person 
training in 2023. As of today, we have 47 NICU parents sup-
ported by this program. 

Evaluation comments from the mentees,

“I think this needs to be structured as a friendship as op-
posed to a Mentor/Mentee format. This is not an equal ex-
perience; therefore, you can never truly be “the Mentor” you 
are a friend who had your experience and may be able to 
relate and be empathetic at a few or many levels.”

“Parenting in the NICU can be such a challenging and 
stressful experience for parents. Connecting through the El 
Camino Parent Buddy Program gives experienced NICU 
parents a way to help others feel supported and under-
stood during an emotional time with the goal of helping 
them feel supported and empowered in the ways they need 
the most”.

“At a time when everything feels crazy and out of our control, 
it’s nice to know that something as simple as a basic human 
connection can have a positive effect.”

“Strongly recommend to NICU parents to provide moral sup-
port to mentees.”

“ Individual and group parental support, 
education, and resources will help the 
families confidently participate in the 
daily infant’s care. These activities are 
therapeutic to the parents and improve the 
infant’s clinical and neuro-developmental 
outcomes.”
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It is estimated that each year 10% of newborn infants require 
NICU admission due to being born sick and/or premature. Neo-
natal hospitalization can have a profound and pervasive negative 
impact on parents due to being separated from their infants and 
the unfamiliar and technological nature of the unit. As discussed 
above, every NICU can implement effective interventions when 
the infant is admitted to the NICU. In premature birth, interven-
tions can be initiated at the time of the initial meeting during pre-
natal consultation. As maternal and neonatal health professionals, 
we are responsible for developing appropriate programs to sup-
port families in every NICU. Individual and group parental support, 
education, and resources will help the families confidently partici-
pate in the daily infant’s care. These activities are therapeutic to 
the parents and improve the infant’s clinical and neuro-develop-
mental outcomes.
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Recent developments in diagnostic and therapeutic aspects of cardiac and neonatal issues have advanced the care of the 
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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.
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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
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for this unique dyad?
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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.

© 2020
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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”

Readers can also follow

NEONATOLOGY TODAY
via our Twitter Feed

@NEOTODAY

http://www.NeonatologyToday.net
http://www.nucdf.org
http://www.nationalperinatal.org
http://mynicunetwork.org
http://neonatologytoday.net
http://www.Twitter.com/NeoToday


Will Hepatitis C Testing for High-Risk Infants be 
Expanded?

The Alliance for Patient Access, founded in 2006, is a national 
network of physicians dedicated to ensuring patient access to 
approved therapies and appropriate clinical care. AfPA accom-
plishes 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[1]rectors. Its physician 
leadership is supported by policy advocacy management and 
public affairs consultants. 

In 2012, AfPA established the Institute for Patient Access, a re-
lated 501(c)(3) non-profit corporation. The Institute for Patient 
Access is a physician-led policy research organization dedicated 
to maintaining the primacy of the physician-patient relationship 
in the provision of quality health care. In furtherance of its mis-
sion, IfPA produces educational materials and programming de-
signed to promote informed discussion about patient access to 
approved therapies and appropriate clinical care. 

Visit allianceforpatientaccess.org and instituteforpatientaccess.
org to learn more about each organization. 

Peer Reviewed
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Michelle Winokur, DrPH

The youngest and most vulnerable victims of America’s expand-
ing hepatitis C epidemic are newborn babies. Nevertheless, many 
of those exposed to the virus are not getting tested.  

That could soon change, though, if new federal recommendations 
are approved. (1) 

New Testing Recommendations 

The Centers for Disease Control and Prevention has recommend-
ed: 

• All babies born to pregnant women with confirmed or prob-
able hepatitis C should receive testing. 

• Infants whose test detects the virus should be referred to 
healthcare providers with expertise in pediatric hepatitis C 
management.  

Hepatitis C virus infections quadrupled over the past decade na-
tionally. Moreover, the latest data show that among infants born to 
HCV-infected mothers, 7% develop this infection through contact 
with the mother’s blood during pregnancy or childbirth.  

Despite its prevalence, hepatitis C is notoriously underdiagnosed 
because it can attack the liver for years without the patient show-
ing any symptoms. An estimated 40% of people currently infected 
do not realize they have it.  

Standardized testing for all infants exposed perinatally would help 
improve diagnosis, linkage to care, and treatment. A highly effec-
tive anti-viral therapy is approved for children as young as three. 

The new recommendations would also help close the disparity 
that sees some high-risk children evaluated and treated while oth-
ers do not. 

A Health Care Paradox 

Hepatitis C has been called a paradox of U.S. health care. The 

“Hepatitis C virus infections quadrupled 
over the past decade nationally. 
Moreover, the latest data show that 
among infants born to HCV-infected 
mothers, 7% develop this infection 
through contact with the mother’s blood 
during pregnancy or childbirth.”

“Standardized testing for all infants 
exposed perinatally would help 
improve diagnosis, linkage to care, and 
treatment. A highly effective anti-viral 
therapy is approved for children as 
young as three.”

“The youngest and most vulnerable 
victims of America’s expanding hepatitis 
C epidemic are newborn babies. 
Nevertheless, many of those exposed to 
the virus are not getting tested.”

http://allianceforpatientaccess.org
http://instituteforpatientaccess.org 
http://instituteforpatientaccess.org 
http://www.NeonatologyToday.net
https://allianceforpatientaccess.org/
https://public-inspection.federalregister.gov/2022-25421.pdf
http://instituteforpatientaccess.org
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medical community has never been better equipped to diagnose, 
treat and prevent this disease, yet infections continue to surge.  

Sharing unsterilized needles is a significant cause of hepatitis C 
infection; the ongoing opioid epidemic fuels its spread. Hepatitis C 
causes liver inflammation, leading to long-term health problems, 
including cancer and cirrhosis of the liver. It also kills more Ameri-
cans than all other infectious diseases, COVID-19 exempted. 

The CDC’s infant recommendations come after the agency’s 2020 
release of universal screening guidelines for all adults, including 
pregnant women. Both initiatives are part of a comprehensive na-
tional effort to eradicate hepatitis C. 

Reaching that goal is an uphill battle. The latest recommendations 
are vital for that fight and deserve broad support.

References:

1. https://public-inspection.federalregister.gov/2022-25421.pdf

Michelle Winokur, DrPH, is the Executive Director of the Institute 
for Patient Access. This article was also published at healthpoli-
cytoday.org.

NT

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.

Winnipeg Free Press
Sunday, October 5, 1986
Pages 5-16

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

Corresponding Author
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“The CDC’s infant recommendations 
come after the agency’s 2020 release of 
universal screening guidelines for all 
adults, including pregnant women. Both 
initiatives are part of a comprehensive 
national effort to eradicate hepatitis C.”

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
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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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http://www.NeonatologyToday.net
https://public-inspection.federalregister.gov/2022-25421.pdf
http://nationalperinatal.org/mental_health
http://www.99nicu.org
http://www.99nicu.org
mailto:mwinokur%40instituteforpatientaccess.org?subject=
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TODAY

Timely News & Information for Congenital/Structural Cardiologists & Cardiothoracic Surgeons Worldwide

Subscribe Electronically
Free on the Home Page

www.CongenitalCardiologyToday.com

The only worldwide monthly publication 
exclusively serving Pediatric and Adult 
Cardiologists that focus on Congenital/
Structural Heart Disease (CHD), and 
Cardiothoracic Surgeons.
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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 

Save the Date!
May 25, 2023

Keynote Speaker: Dr. Diana Ramos 
California Surgeon General

Where: Hilton Los Angeles North/Glendale
100 West Glenoaks Blvd,

Glendale, CA 91202

You can attend In-Person or Hybrid 

http://congenitalcardiologytoday.com
http://www.NeonatologyToday.net


The Gap Baby: 
An RSV Story

123NEONATOLOGY TODAYtwww.NeonatologyToday.nettFebruary 2023

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


Peer Reviewed

“If you are new to iCAN, please visit our 
website at www.iCAN.health to learn 
more about how to get involved and 
how you can support our mission of 
helping children worldwide. Do you have 
internships or additional engagement 
opportunities?”

“The iCAN Parent Council is an engaged 
group of parents and caregivers 
dedicated to supporting youth initiatives 
throughout iCAN. A member of the Parent 
Council does not have to have a child 
who is an iCAN Youth Member. This 
group is for all!”
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iCAN: Happy New Year from the International 
Children’s Advisory Network! “Empowering Pediatric 

Patients Worldwide” 
Abby Clark

It may be six more weeks of winter, but the International Children’s 
Advisory Network, Inc. (iCAN). is springing into action with many 
exciting opportunities to participate in! If you are new to iCAN, 
please visit our website at www.iCAN.health to learn more about 
how to get involved and how you can support our mission of help-
ing children worldwide. Do you have internships or additional en-
gagement opportunities? Our YAP program is full of bright, unique 
individuals who often have personal experiences with chronic or 
rare conditions. We are happy to post those opportunities on our 
website and send them to our vast network. Please contact iCAN 
at abbyclark@icanresearch.org for more information. Join the iCAN 
Parent Council!

iCAN’s Parent Council is recruiting members. The iCAN Par-
ent Council is an engaged group of parents and caregivers dedi-
cated to supporting youth initiatives throughout iCAN. A member 
of the Parent Council does not have to have a child who is an 
iCAN Youth Member. This group is for all!

Join Here: https://www.icanresearch.org/councils-committees

Join iCAN’s Young Adult Professionals Program!

They are an engaged group of young people interested in a medi-
cal career. They meet monthly and can access internship, speak-
ing, and research opportunities. If you know a young person, 
please have them apply!

Apply Here: https://www.icanresearch.org/councils-commit-
tees. iCAN’s 2023 Annual Research and Advocacy Conference 
will be on July 10 - 14 in San Diego, California! We will partner 
with our sister organization, the International Society for Pediatric 
Innovation (iSPI).

Registration Opens on March 1!

This annual event allows our members to learn from one an-
other’s unique experiences as kids who live with chronic and/or 
rare conditions and network with leading healthcare profession-

http://www.iCAN.health/
http://www.NeonatologyToday.net
http://www.iCAN.health/
mailto:abbyclark@icanresearch.org
http://www.icanresearch.org/councils-committees
http://www.icanresearch.org/councils-committees
http://www.icanresearch.org/councils-committees
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als. In turn, the iCAN summit affords the scientific community di-
rect engagement with children, young adults, and families so that 
they may learn about the importance and value of the pediatric 
patient voice in research, medicine, and innovation. Help kids 
attend this transformative event by “Supporting a Child” (see 
above flier) or sponsoring iCAN!

Learn More:

https://www.icanresearch.org/summit

Do not miss iCAN’s next session of Ask the Experts! Mark your 
calendar for February 18, 2023, at 10:00 a.m.EST. The topic is 
AR/VR in Healthcare. All are welcome to attend, and kids of all 
ages are invited to join. We welcome all doctors, researchers, and 
community leaders to join us. Sign up for this session; you will not 
want to miss it. We are always looking for experts to speak to our 
kids, so if you are interested, please email iCAN! To join this fun 
and free event.

Please register:

www.icanresearch.org/events.

If you would like to create a project or initiate a new chapter, 
please contact Abby Clark at abbyclark@icanresearch.org 
to get started today. It is FREE to start a Chapter. To learn more, 
Check Out:

https://www.icanresearch.org/chapters.

Disclosure: The author has no conflicts of interests to disclose.

NT

Corresponding Author

Abby Clark
Director, International Children's Advisory Network
Website: www.icanresearch.org
Phone: (+1)734-545-2831
Email:.abbyclark@icanresearch.org

Readers can also follow

NEONATOLOGY TODAY
via our Twitter Feed

@NEOTODAY

“iCAN’s 2023 Annual Research and 
Advocacy Conference will be on July 
10 - 14 in San Diego, California! We will 
partner with our sister organization, 
the International Society for Pediatric 
Innovation (iSPI).”

http://www.NeonatologyToday.net
http://www.icanresearch.org/summit
http://www.icanresearch.org/events
mailto:abbyclark@icanresearch.org
http://www.icanresearch.org/chapters
http://www.icanresearch.org
mailto:abbyclark@icanresearch.org
http://www.Twitter.com/NeoToday
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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

http://www.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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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 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.

http://www.NeonatologyToday.net
https://www.amazon.com/Once-Upon-Preemie-Jenn%C3%A9-Johns/dp/0997239603
http://www.nationalperinatal.org
http://www.infanthealth.org
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_____________________________
1st RSV vaccine could be approved 
this summer
_____________________________
NEWS PROVIDED BY

ABC News

By Haley Yamada 

February 21, 2023 

After decades of research, a first-of-its kind vaccine designed 
to protect newborns against RSV, or respiratory syncytial virus, 
could be approved by August.

Pfizer, the maker of the vaccine, announced Tuesday that the 
U.S. Food and Drug Administration has accepted its application 
for review and will make a decision on whether or not to approve 
the vaccine by August 2023.

“If approved, RSVpreF would help protect infants at their first 
breath from the devastating effects of this infectious disease, 
which though well-known, has been particularly evident through-
out this RSV season,” Annaliesa Anderson, Ph.D., Pfizer’s senior 
vice president and chief scientific officer of vaccine research and 
development, said in a statement. “We look forward to progress-
ing the review of Pfizer’s RSV maternal vaccine candidate with 
the FDA and other regulatory authorities, given its significant po-
tential to positively contribute to global health in the prevention of 
RSV in infants.”

Pfizer’s protein-based RSV vaccine works by vaccinating a preg-
nant person, who then passes on some protective antibodies to 
the infant.

The company has also said the vaccine has shown promising 
data in adults 65 and older.

RSV usually causes mild, cold-like symptoms, but can become 
serious, especially for infants and older adults. Premature infants 
and young children with weakened immune systems, congenital 
heart or chronic lung disease, and adults with chronic health con-
ditions like heart or lung disease are among the most vulnerable 
to complications from RSV, according to the Centers for Disease 
Control and Prevention.

Infants who are 12 weeks of age or younger at the start of RSV 
season are also at greater risk for serious illness.

The virus is the most common cause of bronchiolitis and pneumo-

nia in kids under the age of 1 in the U.S., according to the CDC.

According to data collected from preliminary studies, Pfizer’s vac-
cine was 82% effective at protecting newborns, within the first 
three months of life, from severe RSV illness. Within six months 
of an infants’ life, the vaccine effectiveness dropped to 69%, ac-
cording to Pfizer.

The company announced in November that given promising pre-
liminary data on their maternal RSV vaccine for newborns, the 
FDA granted a green light to stop enrolling new patients in the 
vaccine’s studies.

“Among very young children, particularly those [younger] than 
6 months of age, we have a high probability now of protecting 
against serious illness and hospitalization,” Pfizer’s Dr. William 
Gruber, who has been personally working on the RSV vaccine for 
over 40 years, told ABC News in November. “To be able to be in 
a position where we have the potential to provide 80% or more 
protection against serious disease is a dream fulfilled.”

Currently, there is no approved RSV vaccine.

Pfizer’s vaccine would be the first RSV vaccine given to pregnant 
people to protect infants. The company said that there were “no 
safety concerns” for vaccinated pregnant participants and their 
newborns during the trial.

If the FDA approves the vaccine in August, it will then go to the 
CDC for final approval.

The FDA is also currently reviewing nirsevimab, a drug that is not 
a vaccine but a monoclonal antibody designed to protect infants 
from RSV complications. The medication, developed by Sanofi 
and AstraZeneca, is administered to infants as a one-time injec-
tion after birth.

Nirsevimab is already approved in Europe and the United King-
dom, according to Sanofi, and was accepted for FDA review in 
January.

The U.S. Food and Drug Administration (FDA) Center for Drug 
Evaluation and Research (CDER) has accepted the Biologics Li-
cense Application (BLA) for nirsevimab for the prevention of re-
spiratory syncytial virus (RSV) lower respiratory tract disease in 
newborns and infants entering or during their first RSV season 
and for children up to 24 months of age who remain vulnerable to 
severe RSV disease through their second RSV season.

Medical News, Products & Information
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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“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”

Readers can also follow

NEONATOLOGY TODAY
via our Twitter Feed

@NEOTODAY

http://www.NeonatologyToday.net
https://extranet.nichd.nih.gov/nursececourse/Welcome.aspx
https://abc7chicago.com/1st-rsv-vaccine-could-be-approved-this-summer/12405324/
https://www.goodmorningamerica.com/wellness/story/gma-mom-week-rsv-221028-92278166
https://www.goodmorningamerica.com/wellness/story/family-reveals-ordeal-year-son-hospital-viruses-simultaneously-92202589
https://investors.pfizer.com/Investors/News/news-details/2023/U.S.-FDA-Accepts-Biologics-License-Application-for-Pfizers-Respiratory-Syncytial-Virus-Maternal-Vaccine-Candidate-for-PriorityReview/default.aspx
https://investors.pfizer.com/Investors/News/news-details/2023/U.S.-FDA-Accepts-Biologics-License-Application-for-Pfizers-Respiratory-Syncytial-Virus-Maternal-Vaccine-Candidate-for-PriorityReview/default.aspx
https://www.cdc.gov/rsv/high-risk/index.html
https://www.cdc.gov/rsv/high-risk/index.html
https://www.cdc.gov/rsv/index.html
https://www.sanofi.com/en/media-room/press-releases/2023/2023-01-05-07-00-00-2583365
https://www.sanofi.com/en/media-room/press-releases/2023/2023-01-05-07-00-00-2583365
http://www.nucdf.org
http://www.Twitter.com/NeoToday


136NEONATOLOGY TODAYtwww.NeonatologyToday.nettFebruary 2023

Nirsevimab is being developed jointly by 
Sanofi and AstraZeneca and, if approved, 
would be the first protective option for the 
broad infant population, including those 
born healthy, at term or preterm, or with 
specific health conditions. The FDA has in-
dicated they will work to expedite their re-
view. The Prescription Drug User Fee Act 
date, the FDA target action date for their 
decision, is in the third quarter of 2023.

The news comes as pediatric hospitals 
across the country have experienced 
a rise in the number of patients admitted 
with RSV. Infections due to RSV spiked 
by 69% last fall and appeared earlier than 
usual, according to the CDC.

Late last year, pediatric bed occupancy in 
the U.S., hit its highest in two years, with 
75% of the estimated 40,000 beds filled, 
according to an ABC News analysis.

Infants and toddlers can usually recover at 
home with RSV unless they start to have 
difficulty breathing, increased irritability, 
are not eating or drinking, or appear more 
tired than usual, in which case parents 
should contact their pediatrician and/or 
take their child to the emergency room.

At-home care for kids with RSV can in-
clude Tylenol and Motrin for fevers, as well 
as making sure the child is hydrated and 
eating.

Doctors tell ABC News that parents can 
help protect their kids from RSV by con-
tinuing to follow as much as possible the 
three Ws of the coronavirus pandemic: 
Wear a mask, wash your hands and watch 
your distance.

Infants who are either born prematurely 
(less than 35 weeks) or born with chronic 
lung disease may benefit from a medi-
cation to prevent complications of RSV 
since they are at increased risk of severe 
disease. Parents should discuss this with 
their pediatrician.

SOURCE ABC NEWS
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___________________
COVID Poses Severe 
Risks during Pregnan-
cy, Especially in Un-
vaccinated People
___________________

Pregnant people infected with SARS-
CoV-2 are more likely to be admitted to an 
intensive care unit or die than those who 
are uninfected, but vaccination significant-

ly reduces the risk

NEWS PROVIDED BY

Scientific American

By Tanya Lewis

February 22, 2023

Millions of people have been pregnant and 
given birth during the pandemic. When the 
COVID-causing virus SARS-CoV-2 first 
emerged, it wasn’t clear what additional 
risks—if any—it posed to pregnant people 
and their babies.

But accumulating evidence now shows 
that having COVID during pregnancy in-
creases the likelihood of severe outcomes 
and death in the parent, as well as the 
possibility of fetal complications. A large 
meta-analysis published in BMJ in January 
found that pregnant women infected with 
the virus have a significantly higher risk 
of complications, including pneumonia, 
intensive care unit admission, mechanical 
ventilation and death, compared with 
uninfected pregnant women. And babies 
born to infected women were more likely 
to be admitted to a neonatal intensive care 
unit (NICU), to be born preterm or to have 
a low birth weight.
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“There are two reasons you can be really 
sick in pregnancy” with a COVID infection, 
says Emily Smith, an assistant profes-
sor of global health at the George Wash-
ington University Milken Institute School 
of Public Health and lead author of the 
meta-analysis. “One [is] from COVID it-
self—pneumonia and other things that any 
person [could] have from COVID. And…it 
may cause or exacerbate existing mater-
nal morbidities—things that any pregnant 
person could have.”

Fortunately, vaccination mitigates many of 
these risks. A study published in the Febru-
ary 11 issue of the Lancet found that vac-
cinated pregnant women were are at lower 
risk of severe COVID, ICU admission and 
death than unvaccinated pregnant women. 
And if they received a booster shot, the 
risk was even lower.

“Because pregnant women are gener-
ally young and fit and healthy, they don’t 
consider themselves to be at a high risk,” 
says the Lancet study’s senior author Aris 
Papageorghiou, a professor of fetal medi-
cine and director of research at the Oxford 
Maternal & Perinatal Health Institute. “But 
the truth of the matter is that when you are 
pregnant, you are at higher risk from CO-
VID infection.”

It is well established that flu and other in-
fections are more dangerous during preg-
nancy. There are possible reasons for this. 
One hypothesis is that pregnant people 
experience immunological changes that 
prevent their body from rejecting the fe-
tus—much like it might reject a transplant-
ed organ, Papageorghiou says. Another 
reason, he adds, could be that the growing 
uterus puts pressure on the lungs, mak-
ing it harder to breathe. Additionally, some 
pregnant people may be undertreated for 
an infection because doctors are nervous 
about drugs’ effects on the fetus, Smith 
says.

Early in the pandemic, Smith and her col-
leagues sought to quantify the risks COVID 
posed to pregnant people and their babies. 
The researchers started collecting data in 
April 2020, and their analysis ultimately 
drew on 12 studies that involved a total of 

more than 13,000 pregnant women. These 
studies were conducted between February 
2020 and July 2021 and spanned 12 coun-
tries: Ghana, China, Italy, Kenya, Nigeria, 
South Africa, Spain, Sweden, the Demo-
cratic Republic of the Congo, Turkey, 
Uganda and the U.S. In most of the stud-
ies, COVID was diagnosed with a PCR 
test. Importantly, it was likely that virtually 
none of the women in the study were vac-
cinated, as most of the data were collected 
before vaccines were widely available or in 
places with low uptake, Smith notes.

The results showed that, on average, 
pregnant women with COVID had a great-
er than sevenfold risk of death, compared 
with pregnant women who did not have 
it. Only three of the 12 studies recorded 
deaths, however. And while the study 
found that the absolute risk of pregnant 
women dying from COVID was relatively 
high—seven deaths per 100,000 pregnant 
people diagnosed with the disease—it’s 
important to note that some of the coun-
tries where the studies were conducted 
have much poorer maternal health care 
than the U.S. (meaning that this death 
rate is not representative of all women, es-
pecially in wealthy countries such as the 
U.S.). Nevertheless, the risk was still found 
to be significantly increased.

Pregnant women with COVID were also 
23 times more likely to develop pneumo-
nia, 15 times more likely to need to be put 
on a ventilator, more than five times more 
likely to have blood clots and nearly four 
times more likely to be admitted to an ICU 
while pregnant.

Furthermore, babies whose mothers had 
COVID were nearly twice as likely to be 
admitted to a NICU, 1.7 times as likely to 
be born preterm and slightly more likely to 
have a low birth weight. The researchers 
did not find an association between CO-
VID infection in the mother and stillbirth.

“The big takeaway for me is that these are 
serious consequences for mom and for 
baby, and these are big risks,” Smith says. 
“On the other hand, don’t panic. But it is a 
reason to take some precautions to protect 
yourself.”

The findings add to those of a previous 
study that was published in 2021 in JAMA 
Pediatrics by Papageorghiou and his 
colleagues. It, too, found that pregnant 
women and their babies were at an in-
creased risk of severe complications and 
death from COVID.

Yet there is now increasing evidence that 
vaccination protects pregnant people from 
the worst COVID outcomes.

In their Lancet study earlier this year, Pa-
pageorghiou and his team analyzed about 
4,600 pregnant women during the period 
when the first Omicron variant of SARS-
CoV-2 was circulating (late November 
2021 through June 2022). The research-
ers found that COVID vaccination with 
the primary series alone was 48 percent 
effective at protecting against severe dis-
ease in all pregnant women, and vaccina-
tion followed by at least one booster was 
76 percent effective. For pregnant women 
who actually got COVID, vaccination with 
the primary series was 74 percent effec-
tive against severe disease, and with the 
booster, it was 91 percent effective.

“Almost all the adverse effects were in 
women who had not been vaccinated. Vac-
cines still provided a very powerful reduc-
tion in maternal morbidity,” Papageorghiou 
says. “Women with boosters had more 
protection than women who hadn’t had a 
booster. And women who had a vaccine 
within the last 10 months were much less 
likely to have [severe] symptoms.”

Asma Khalil, a professor of obstetrics and 
maternal-fetal medicine at St. George’s 
Hospital at the University of London, and 
her colleagues have also found that in 
pregnant people, the vaccine was nearly 
90 percent effective at preventing SARS-
CoV-2 infection a week after the second 
dose—though protection likely declines 
over time. Those vaccinated also had a 15 
percent lower risk of stillbirth. (Vaccination 
was not associated with significantly lower 
risk of miscarriage or fetal abnormalities, 
however.) “We have reassuring data from 
a large number of pregnant individuals that 
the vaccine is effective and safe,” Khalil 
says, and that “the vaccine is protective of 
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the mother and the baby.”

Other studies have found that the antiviral 
medication Paxlovid can be safely given to 
pregnant people at high risk of developing 
severe COVID (for reasons unrelated to 
the pregnancy).

When the COVID vaccines first became 
available, a number of those who were 
pregnant felt hesitant about getting the 
shots because the vaccines’ clinical 
trials did not explicitly recruit pregnant 
people. Yet some of the people in the 
trials did become pregnant, and there 
was no evidence of adverse effects from 
vaccination, Papageorghiou says. “When 
we look at those [data], there were no ex-
cess miscarriages, there were no differ-
ences in fertility rates,” he says, adding 
that the U.S. vaccine surveillance sys-
tem—which tracks adverse events from 
vaccination—has reported no congenital 
problems or problems with fetal growth.

Given the measurably greater risks preg-
nant people face from COVID infection and 
the safety and efficacy of vaccination, the 
main challenge may be persuading more 
pregnant people to get vaccinated. Health 
care providers such as midwives and ob-
gyns have a role in educating their pa-
tients. “All we can do is just inform women 
with the best information,” Papageorghiou 
says. “Give them the facts.”

SOURCE SCIENTIFIC AMERICAN
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In Babies, a Fifth Vital 
Sign?
___________________
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Researchers studying preterm infants are 
discovering something huge: Not only can 
movement predict short-term emergen-
cies, but it also has meaningful implica-
tions for long-term health.

At birth, assessing vital signs helps de-
termine complications among the body’s 
most basic functions.

Humans are in motion long before we’re 
born: In utero, fetal movements promote 
the healthy development of vital organs, 
the nervous system and more.

And when babies are born, studying their 
movement patterns presents a critical op-
portunity. Certain patterns can predict 
when preterm infants — those born before 
37 weeks of gestation — will experience 
one of several common, yet dangerous, 
events like pauses in breathing (apnea) or 
a slowed heart rate (bradycardia). Beyond 
a stay in the neonatal intensive care unit, 
these events can indicate babies’ long-term 
neurological health well into adulthood, so 
the ability to predict — and, ultimately, pre-
vent — them could fundamentally change 
neonatal care delivery.

These findings and more are all part of a 
large-scale data collection and analysis ef-
fort led by David Paydarfar, M.D., chair of 
Dell Med’s Department of Neurology, and 
Ally Richardson, a graduate student at 
the Oden Institute for Computational Engi-
neering and Sciences. Funded by a grant 
from the National Science Foundation, 
their team and collaborators at Dell Chil-
dren’s Medical Center of Central Texas are 
monitoring the vital statistics of babies in 
the NICU, aiming to understand — and, 
eventually, reduce — the complexity of 
care for these vulnerable patients.

“We’re trying to make the case that move-
ment is a vital sign, just like blood pressure, 
pulse, respiration or temperature,” Paydar-
far says. “We know that preterm infants 
are at risk of many neurological complica-
tions later in life, like cerebral palsy, autism 
spectrum disorder or learning disabilities, 
and tracking on some of these early events 
can help us better understand the relation-
ship to those later outcomes more clearly.”

From Measurement to Intervention

The team is using data already collected 
in the NICU to study more than 100 ba-
bies’ statistics. Rather than rely on video 
monitors or accelerometers, which are 
sensitive to failure or get in the way of ba-
sic care, the team developed an algorithm 
to accurately track movement patterns via 
blood-oxygen saturation levels, which are 
already collected as part of routine care.

The results can be, at times, counterintui-
tive.

“If I get up and I start running, I breathe 
more,” Paydarfar says. “Well, in preterm 
infants who have very immature move-
ment patterns, they are more likely to do 
the opposite. They stop breathing — their 
heart rate goes down. So we see a direct, 
paradoxical effect in these bursts of move-
ment, and we can actually use movement 
to predict when the next apnea is going to 
be.”

The team uses machine-learning algo-
rithms to predict the adverse events, 
which could one day lead to tools like a 
smart mattress that gently vibrates an in-
fant when it detects that an apnea may 
occur, or monitors that signal to hospital 
staff when a baby is about to experience 
bradycardia.

Producing effective clinical tools from the 
raw biological data, though, means taking 
a brand-new computational approach. 

“In these high-stakes decision-making 
situations, clinicians need to be able to 
verify why the machine-learning model is 
classifying an apnea or other event, and 
most black-box algorithms don’t do that,” 
Richardson says. “Something I’m really 
passionate about is creating an algorithm 
and a tool that openly gives doctors all the 
information needed to verify so that they 
can trust the data and make good deci-
sions in those moments.”

The ‘Holy Grail’ of Predictions

For John Loyd, M.D., associate professor 
in Dell Med’s Department of Pediatrics and 
chief of the Division of Neonatology 
at Dell Children’s Medical Center, the 
opportunities for the modeling effort to 
impact care are stark, and go beyond 
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responding to life-threatening events.

“The holy grail of this would be a clear 
indicator that something bad is about to 
happen with a baby, which we could then 
respond to before it happens,” Loyd says. 
“But the second thing is also to be able to 
more clearly identify those who are safe 
for discharge. With movement, we may be 
able to more clearly identify infants that are 
developmentally ready for discharge.

“A project like this shows us how a medical 
school can benefit our local community, as 
our system of care continues to get more 
sophisticated thanks to these kinds of re-
search partnerships.”

The NSF-funded research grant entitled 
“Movement as a Vital Sign in Preterm In-
fants” has been conducted in collaboration 
with Dagmar Sternad, Ian Zuzarte and Le-
onora Blodgett at Northeastern University, 
and Premananda Indic at The University of 
Texas at Tyler.

SOURCE UT AUSTIN
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___________________
Science Update: 
Infants’ cries
 may predict lat
er developmental 
problems, NIH-funded 
study suggests
___________________
NEWS PROVIDED BY 

NIH Newsroom

February 10, 2023

Characteristics of the cries of preterm in-
fants may help predict their risk for long-
term developmental and behavioral prob-
lems, suggests a study funded by the 
National Institutes of Health. The findings 
may lead to tools to identify babies at high-
est risk for such issues, aiding early treat-
ment or prevention efforts.

The study of 363 preterm infants was fund-
ed by NIH’s Eunice Kennedy Shriver Na-
tional Institute of Child Health and Human 
Development and led by Barry M. Lester, 
Ph.D., of the Women & Infants Hospital of 
Rhode Island in Providence. The results 
are published in JAMA Network Open.

Background

Scientific advances have greatly increased 
the survival of infants born before 30 
weeks of pregnancy. However, these very 
preterm babies remain at high risk for de-
lays in developing motor, cognitive, and 
language skills, as well as behavioral prob-
lems. The ability to detect those at high-
est risk for developmental and behavioral 
disorders would help guide work to identify 
appropriate early interventions.

Abnormal newborn cries have been linked 
to severe medical conditions affecting the 
brain, raising the possibility that cry char-
acteristics could serve as a measure of 
brain and nervous system health. Howev-
er, most studies have examined a limited 
number of cry characteristics and have not 
assessed long-term health outcomes.

In the current study, researchers recorded 
the cries of preterm infants—born at an av-
erage of 27 weeks of pregnancy—during 
the week of their discharge from neonatal 
intensive care units at nine academic medi-
cal centers in the United States. They used 
artificial intelligence to analyze numerous 
acoustic features of the infants’ cries, from 
loudness and pitch to how sound is altered 
by constriction of the vocal tract. Around 
age two years, the study participants un-
derwent testing to assess their develop-
mental progress, and parents completed 

questionnaires assessing their children’s 
behavior and risk for autism spectrum dis-
order.   

Results

The researchers’ computational analy-
sis linked the acoustic characteristics of 
newborn cries to language and cognitive 
deficits, behavior problems, and a positive 
autism screen at age two years. A positive 
screen may indicate a higher risk for later 
developmental problems.

Significance

The work raises the possibility that infant 
cry analysis could be developed into a 
bedside screening tool to identify chil-
dren at high risk for certain developmental 
and behavioral disorders. If validated in 
a larger study with a more diverse infant 
population, the findings may help identify 
strategies to mitigate the negative impacts 
of such disorders.

Reference

Manigault AW et al. Acoustic cry character-
istics in preterm infants and developmen-
tal and behavioral outcomes at 2 years of 
age. JAMA Network Open DOI: 10.1001/
jamanetworkopen.2022.54151 (2023)
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The American Academy of Pediatrics’ 
Section on Advances in Therapeutics and 
Technology (SOATT) invites you to join our 
ranks! SOATT creates a unique commu-
nity of pediatric professionals who share 
a passion for optimizing the discovery, 
development and approval of high qual-
ity, evidence-based medical and surgical 
breakthroughs that will improve the health 
of children. You will receive many impor-
tant benefits:

• Connect with other AAP members 
who share your interests in improving 
effective drug therapies and devices 
in children.

• Receive the SOATT newsletter con-
taining AAP and Section news.

• Access the Section’s Website and 
Collaboration page – with current 
happenings and opportunities to get 
involved.

• Network with other pediatricians, 

pharmacists, and other health care 
providers to be stronger advocates 
for children.

• Invitation for special programming 
by the Section at the AAP’s National 
Conference.

• Access to and ability to submit re-
search abstracts related to advanc-
ing child health through innovations 
in pediatric drugs, devices, research, 
clinical trials and information technol-
ogy; abstracts are published in Pedi-
atrics. 

AAP members can join SOATT for free. To 
activate your SOATT membership as an 
AAP member, please complete a short ap-
plication at http://membership.aap.org/Appli-
cation/AddSectionChapterCouncil.

The Section also accepts affiliate mem-
bers (those holding masters or doctoral 
degrees or the equivalent in pharmacy 
or other health science concentrations 
that contribute toward the discovery and 
advancement of pediatrics and who do 
not otherwise qualify for membership 
in the AAP). Membership application 

for affiliates: http://shop.aap.org/aap-
membership/ then click on “Other Allied 
Health Providers” at the bottom of the 
page. 

Thank you for all that you do on behalf 
of children. If you have any questions, 
please feel free to contact: 

Christopher Rizzo, MD, FAAP, Chair, criz-
zo624@gmail.com

Mitchell Goldstein, MD, FAAP, Immediate 
Past Chair, MGoldstein@llu.edu and

Jackie Burke

Sections Manager

AAP Division of Pediatric Practice

Department of Primary Care and Subspe-
cialty Pediatrics

630.626.6759

jburke@aap.org

Dedicated to the Health of All Children

 # # #
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visit www.aap.org. Reporters can access 
the meeting program and other relevant 
meeting information through the AAP 
meeting website at http://www.aapexperi-
ence.org/
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___________________

Maternal Infection May 
Play Role in Child’s 
Leukemia
 ___________________
— Genitourinary tract infections in particu-
lar associated with greater risk

NEWS PROVIDED BY

MedPage Today

By Elizabeth Short 

February 20, 2023

Maternal genitourinary tract infections dur-
ing pregnancy were linked to the develop-
ment of leukemia in offspring, a Danish 
nationwide study found.

Children born to a mother who experienced 
any kind of infection during pregnancy had 
increased risk of childhood leukemia (HR 
1.35, 95% CI 1.04-1.77), reported Jian-
Rong He, DPhil, of Guangzhou Medical 
University in China, and coauthors.

No association was observed for respirato-
ry tract, digestive, or other infections. How-
ever, maternal genital infections (HR 2.42, 
95% CI 1.50-3.92) and urinary tract infec-
tions (HR 1.65, 95% CI 1.15-2.36) were 
each associated with leukemia among 
offspring, according to the study published 
in JAMA Network Open. 

When comparing children exposed to ma-
ternal infections during pregnancy and 
unexposed children, the absolute risk 
differences for childhood leukemia per 

100,000-person years were 1.8 cases for 
any infection, 3.4 cases with urinary tract 
infections, and 7.1 cases per 100,000-per-
son years for genital tract infections.

“We found that urinary and genital tract in-
fection during pregnancy was associated 
with a higher risk of childhood leukemia, 
but the associated absolute risk remained 
small given the rarity of childhood leuke-
mia. Future epidemiologic studies in dif-
ferent regions and mechanistic research 
are needed to confirm our findings and in-
vestigate the underlying mechanisms,” the 
authors wrote.

Leukemia is the most common childhood 
cancer and its etiology is poorly under-
stood. Better knowledge of the possible 
causes of childhood leukemia could pro-
vide possible plans for prevention of the 
disease in the future.

“These findings suggest that immune-
related factors during pregnancy may be 
involved in the development of childhood 
leukemia,” He and colleagues wrote.

“Childhood leukemia may originate in 
utero, given that leukemia-related chromo-
some lesions have been observed at birth. 
Previous studies reported that cytokine 
levels at birth were different for healthy 
children compared with individuals who 
developed leukemia in childhood,” they 
said.

For now, pregnant women around the 
world are already routinely treated with an-
tibiotics for urinary tract infection and bac-
terial vaginosis in antenatal care.

The study pooled several Danish national 
registries and captured over 2.2 million 
children born from 1978 to 2022 (nearly 
half girls) for 27 million person-years of 
follow-up.

Children were followed for 12 years on av-
erage, during which 4,362 children were 
diagnosed with cancer before the age of 
15. Of these, 1,307 had leukemia: 1,050 
with acute myeloid leukemia (AML), 192 
with acute lymphoid leukemia (ALL), and 
92 with another type of leukemia.

Genitourinary tract infection was specifi-
cally associated with increased risks of 
both AML and ALL.

There was also a threefold increased risk 
for leukemia among children who had 
mothers with sexually transmitted infec-

tions during the course of their pregnancy 
(HR 3.13, 95% CI 1.73-5.67).

There were no observed associations be-
tween maternal infection during pregnancy 
and other kinds of childhood cancers, such 
as lymphoma or brain tumors.

A sibling analysis was also conducted to 
compare confounding factors with the 
main analysis. Overall, there was no sig-
nificant evidence to indicate that shared 
traits among families impacted childhood 
leukemia rates.

Overall, 81,727 mothers (3.7%) had some 
type of infection during the course of their 
pregnancy: 1.7% experienced urinary tract 
infections, 0.7% experienced genital tract 
infections, 0.5% had a digestive system 
infection, and 0.3% had respiratory tract 
infections.

There were some differences between 
mothers who experienced infection and 
those who did not. Those who had any in-
fection were more likely to be experienc-
ing their first pregnancy, to give birth to 
preterm and smaller infants, to experience 
diabetes or to smoke during pregnancy, to 
have a higher BMI during pregnancy, and 
they were somewhat younger and had 
fewer years of education than their coun-
terparts.

Limitations to the study include maternal 
infection data being based on hospital di-
agnoses, meaning cases outside hospital 
networks were not included. Treatment for 
more serious conditions related to preg-
nancy that ultimately led to the capture of 
an infection could have played a role in the 
associations observed as well.

Disclosures
The study was supported by grants from 
the China Scholarship Council-University 
of Oxford, the National Natural Science 
Foundation of China, the Danish Coun-
cil for Independent Research, the Nordic 
Cancer Union, Novo Nordisk Fonden, and 
the Swedish Council for Working Life and 
Social Research.

He reported receiving a PhD scholarship 
from the China Scholarship Council.
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and childhood leukemia among offspring 
in Denmark” JAMA Netw Open 2023; DOI: 
10.1001/jamanetworkopen.2023.0133.
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A new era in the fight 
against measles and 
rubella
___________________

NEWS PROVIDED BY

World Health Organization Newsroom

February 22, 2023

The Measles Initiative was formed in 2001 
to establish a global partnership to coor-
dinate efforts to prevent child deaths and 
morbidity caused by the highly contagious 
measles virus. In 2012, the founding part-
ners -- American Red Cross, U.S. Centers 
for Disease Control and Prevention, the 
United Nations Foundation, UNICEF and 
the World Health Organization (WHO) – 
agreed to include rubella elimination under 
a new name, the Measles and Rubella Ini-
tiative (M&RI).

Huge strides have been made since then. 
The Initiative has helped deliver measles 
vaccines to children worldwide, contribut-
ing to saving over 56 million lives globally 
since its formation and invested more than 
US$1.2 billion in measles and rubella con-
trol activities, in partnership with Gavi, the 
Vaccine Alliance, and the Bill & Melinda 
Gates Foundation (BMGF).

The impact of these investments is sig-
nificant. From 2000 to 2021, the annual 
number of estimated measles deaths de-
creased 83 per cent, from 761 000 to 128 
000. While much progress has been made, 

the goal is to collaborate with countries 
and partners to achieve the Immunization 
Agenda 2030 (IA2030) target to save an-
other 50 million lives through access to es-
sential vaccines by the end of 2030, with 
measles immunization contributing a large 
percentage.

Towards that end, all founding partners 
adopted the Measles and Rubella Strate-
gic Framework 2030, which is fully aligned 
with IA2030, an ambitious global strategy 
to maximize the lifesaving impact of vac-
cines.

M&RI then began a consultative process 
to fully integrate the strategy, coordina-
tion and action with IA2030 strategy and 
partnership processes. As a result of that 
process, the newly revitalized M&RI part-
nership will now be called the IA2030 Mea-
sles & Rubella Partnership (M&RP).  The 
transition began on 1 January 2023 and 
has now been formalized. 

Building on years of previous work togeth-
er, the membership of the IA2030 M&RP 
will include the original five founders and 
has expanded to include Gavi and BMGF 
as core partners.

The transition comes at a time when the 
world has seen the worst continued back-
sliding in global immunization coverage in 
30 years, largely on account of the CO-
VID-19 pandemic and related disruptions. 
It is opportune as we need to work more 
closely than ever before to address the 
nearly 40 per cent increase in the number 
of unvaccinated children globally.

IA2030 is in its early years, and we are 
among the first initiatives to transition to 
IA2030 management. We hope our suc-
cess will serve as a precedent for other 
disease-specific initiatives in the coming 
years. This transitionis a step forward to 
overcome current challenges and ensure 
all children, everywhere, are protected 
against measles, rubella, and other vac-
cine-preventable diseases.

Sincerely,

American Red Cross

Bill & Melinda Gates Foundation

Gavi, the Vaccine Alliance

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 
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___________________
Moms’ and babies’ 
medical data predicts 
prematurity 
complications, 
Stanford Medicine-led 
study shows
___________________
Stanford Medicine scientists and their col-
leagues have shown they can tap mothers’ 
and babies’ medical records to better pre-
dict newborn health risks.

NEWS PROVIDED BY

Stanford Medicine News Center

By Erin Digitale

February 15, 2023

By sifting through electronic health records 
of moms and babies using a machine-
learning algorithm, scientists can predict 
how at-risk newborns will fare in their first 
two months of life. The new method allows 
physicians to classify, at or before birth, 
which infants are likely to develop compli-
cations of prematurity.

A study describing the method, developed 
at the Stanford School of Medicine, was 
published online Feb. 15 in Science Trans-
lational Medicine.

“This is a new way of thinking about pre-
term birth, placing the focus on individual 
health factors of the newborns rather than 
looking only at how early they are born,” 
said senior study author Nima Aghaeepour, 
PhD, an associate professor of anesthe-
siology, perioperative and pain medicine 
and of pediatrics. The study’s lead authors 

are postdoctoral scholar Davide De Fran-
cesco, PhD, and Jonathan Reiss, MD, an 
instructor in pediatrics.

Traditionally defined as birth occurring at 
least three weeks early, premature birth 
is linked to complications in babies’ lungs, 
brains, vision, hearing and digestive sys-
tem. Although earlier births generally carry 
higher risks, the timing of birth predicts 
only approximately how a specific infant 
will fare. Some infants who are born quite 
early develop no complications, while oth-
ers born at the same stage of pregnancy 
become very ill or die.

“Preterm birth is the single largest cause 
of death in children under age 5 world-
wide, and we haven’t had good solutions,” 
Aghaeepour said. “By focusing our re-
search on predicting the health of these 
babies, we can optimize their care.”

Many complications of prematurity take 
days or weeks after birth to emerge, caus-
ing substantial damage to newborns’ 
health in the meantime. Knowing which 
infants are at risk could enable preventive 
measures.

“We look mainly at the baby to make treat-
ment decisions in neonatology, but we are 
finding that we can get valuable informa-
tion from the maternal health record, really 
homing in on how individual babies’ trajec-
tories have been shaped by exposure to 
their specific maternal environment,” said 
study coauthor David Stevenson, MD, a 
neonatologist at Lucile Packard Children’s 
Hospital Stanford, professor of pediatrics 
and director of the March of Dimes Pre-
maturity Research Center at the Stanford 
School of Medicine.

“This is a move toward precision medicine 
for babies,” he added.

Reading medical records like books
The researchers linked electronic medi-
cal records for mothers at Stanford Health 
Care and for their babies at Stanford 
Medicine Children’s Health, covering 32,354 
live births that occurred between 2014 
and 2020. The mothers’ medical records 
included information from the pregnancy 
and, for those who had been patients at 
Stanford Medicine prior to pregnancy, health 
data from before they became pregnant. 
The infants’ records started with information 

recorded at birth, including weight; blood 
tests; and Apgar score, which is assessed in 
the delivery room one and five minutes after 
birth. The Apgar score incorporates factors 
such as the infant’s pulse, breathing and 
muscle tone.

Using a machine learning algorithm called 
a long short-term memory neural network, 
the researchers built a mathematical model 
from the medical records and tested whether 
it could predict 24 possible health outcomes 
for infants up to two months after birth.

“There is a computational challenge in us-
ing electronic health records because they 
are longitudinal and contain a large amount 
of data from each patient,” Aghaeepour 
said. “A long short-term memory neural 
network operates similarly to a person 
reading a book. When we’re reading, we 
don’t remember every word, but we re-
member the key concepts, read the next 
part, add more key concepts and carry that 
forward. The algorithm doesn’t memorize 
the entire electronic health record of every 
patient, but it can remember key concepts 
and carry those forward to the point where 
we make a prediction.”

At the time of birth, the machine learn-
ing model provided strong predictions 
for which infants would develop various 
conditions including bronchopulmonary 
dysplasia, a type of chronic lung disease; 
retinopathy of prematurity, a problem with 
the retina that can cause vision loss or 
blindness; anemia of prematurity; and 
necrotizing enterocolitis, a severe gastro-
intestinal complication often not diagnosed 
until weeks after birth, by which time inter-
ventions are complex and associated with 
poor outcomes.

The model also gave strong predictions 
a week before birth for multiple outcomes 
including mortality and retinopathy of pre-
maturity, which can cause vision loss or 
blindness, as well as moderately strong 
predictions for 11 other conditions.

“I was surprised by how much predictive 
power we have before the baby is even 
born, and right at birth,” Aghaeepour said. 
“I did not expect to see that. I had thought 
accuracy would come several days after 
birth, once we had collected data from the 
baby.”

Some complications were not reliably pre-

http://www.NeonatologyToday.net
https://www.cdc.gov/
https://unfoundation.org/
https://www.unicef.org/
https://www.who.int/home
https://med.stanford.edu/news/all-news/2023/02/prematurity-complications.html
https://www.science.org/doi/10.1126/scitranslmed.adc9854
https://med.stanford.edu/
https://u12097671.ct.sendgrid.net/ls/click?upn=9rudYHeevExQpJ5A1h-2BA7S6bW9XxPN4Z7BQChTk7hLGU2xV6-2FhC-2FVy5myf0RCBdjLJsnMQ82yhpYceweoRHJ5A-3D-3DNy_r_tCOQBiHShQdVG5GRtINbKo-2BsiS8Vm-2FLCH1GX-2BhwH2usnJyuyruNW0r-2F7jCoGUMU-2BJUvqzWbeVELMxdhhoy-2FIKGL5mXBUZu4a2yiFQ1WcL5PeOc1mSiY7Z4-2FgXJMfL185XoW49I8m92uhVrj0VAchHa7sKwHQWRqJaw-2FdE0wVLxj-2BGmV9O7NZhnE-2BHQnfz7HeDHbpR9JPqulSynkWYe8sUXITkMqHuN-2FLoGSafSjdET3VK64a38k-2By-2FyhLm2z4sOz1QpT58BGcD4jINfx6xN-2FuPHZMU2vC1eUsW1GV2VxxFy0Scxz-2BsTk-2FXkg6w6G3Gk7gJmUNuyVjhspsA23PfX-2B90Jbol3pxcWIWA14izsoLAaZXP9Nugt-2B5ZPhne1vUb6iRDkiTLYHKFEUxVHgm8Omxq8R0fN5ortEeIBCou9JtTLrT4sm-2Br-2BM9gpdNISe8dfBIV-2B9jQLIZWk791t26p9sv2QHvuagNVzIXfYqx06zAv9-2B55H685qRDzUDIRsVm5iqY5SxhLcQyykK1iMyvMLDJ6oX7J9ls-2BcrdHok7J2MFAe7Eh-2BYyPB9gKoMj4GDMYUZhovHMl1BjY7Gz0ax7LP8EQAvwMxfZrCkJthSXNfSXIg-3D
https://u12097671.ct.sendgrid.net/ls/click?upn=9rudYHeevExQpJ5A1h-2BA7cX-2BXrVak0v9kvIiIZ2vK0hdHX7CJ2ZcGmBbG2nZYsrWgnKLF-2FucR5kz-2FA7S0w5LfA-3D-3DTKnu_tCOQBiHShQdVG5GRtINbKo-2BsiS8Vm-2FLCH1GX-2BhwH2usnJyuyruNW0r-2F7jCoGUMU-2BJUvqzWbeVELMxdhhoy-2FIKGL5mXBUZu4a2yiFQ1WcL5PeOc1mSiY7Z4-2FgXJMfL185XoW49I8m92uhVrj0VAchHa7sKwHQWRqJaw-2FdE0wVLxj-2BGmV9O7NZhnE-2BHQnfz7HeDHbpR9JPqulSynkWYe8sUXITkMqHuN-2FLoGSafSjdET3VK64a38k-2By-2FyhLm2z4sOz1QpT58BGcD4jINfx6xN-2FuPHZMU2vC1eUsW1GV2VxxFy0Scxz-2BsTk-2FXkg6w6G3Gk7gJmUNuyVjhspsA23PfX-2B90Jbol3pxcWIWA14izsoLAaZXP9Nugt-2B5ZPhne1vUb6iRDkiTLYHKFEUxVHgm8Omxq8R0fN5ortEeIBCou9JtTK-2FKGICgKV44D2X6pT-2BKV2WyjJX8p9zq95S13HL7bxvvRUykZJjVN2PGknVBtBFgGOEjEWt8-2BqgdeRZSFbFGj1PjJ6PZRibBBQLCZ7Vk307fBzf5Up-2BFagtfmm2jUUg9lGCS3h-2B64dsILjqtEIzsKRYq6OGgJBO8zh8rMjo8sT-2F7jRMUuRLzHO4nWrELkxCsFg-3D
https://u12097671.ct.sendgrid.net/ls/click?upn=9rudYHeevExQpJ5A1h-2BA7cX-2BXrVak0v9kvIiIZ2vK0hdHX7CJ2ZcGmBbG2nZYsrWgnKLF-2FucR5kz-2FA7S0w5LfA-3D-3DTKnu_tCOQBiHShQdVG5GRtINbKo-2BsiS8Vm-2FLCH1GX-2BhwH2usnJyuyruNW0r-2F7jCoGUMU-2BJUvqzWbeVELMxdhhoy-2FIKGL5mXBUZu4a2yiFQ1WcL5PeOc1mSiY7Z4-2FgXJMfL185XoW49I8m92uhVrj0VAchHa7sKwHQWRqJaw-2FdE0wVLxj-2BGmV9O7NZhnE-2BHQnfz7HeDHbpR9JPqulSynkWYe8sUXITkMqHuN-2FLoGSafSjdET3VK64a38k-2By-2FyhLm2z4sOz1QpT58BGcD4jINfx6xN-2FuPHZMU2vC1eUsW1GV2VxxFy0Scxz-2BsTk-2FXkg6w6G3Gk7gJmUNuyVjhspsA23PfX-2B90Jbol3pxcWIWA14izsoLAaZXP9Nugt-2B5ZPhne1vUb6iRDkiTLYHKFEUxVHgm8Omxq8R0fN5ortEeIBCou9JtTK-2FKGICgKV44D2X6pT-2BKV2WyjJX8p9zq95S13HL7bxvvRUykZJjVN2PGknVBtBFgGOEjEWt8-2BqgdeRZSFbFGj1PjJ6PZRibBBQLCZ7Vk307fBzf5Up-2BFagtfmm2jUUg9lGCS3h-2B64dsILjqtEIzsKRYq6OGgJBO8zh8rMjo8sT-2F7jRMUuRLzHO4nWrELkxCsFg-3D
https://u12097671.ct.sendgrid.net/ls/click?upn=9rudYHeevExQpJ5A1h-2BA7S6bW9XxPN4Z7BQChTk7hLFypqYZH2aMADVaCawr381PAEXn2XHbinPkjjxB85kgig-3D-3DRMsN_tCOQBiHShQdVG5GRtINbKo-2BsiS8Vm-2FLCH1GX-2BhwH2usnJyuyruNW0r-2F7jCoGUMU-2BJUvqzWbeVELMxdhhoy-2FIKGL5mXBUZu4a2yiFQ1WcL5PeOc1mSiY7Z4-2FgXJMfL185XoW49I8m92uhVrj0VAchHa7sKwHQWRqJaw-2FdE0wVLxj-2BGmV9O7NZhnE-2BHQnfz7HeDHbpR9JPqulSynkWYe8sUXITkMqHuN-2FLoGSafSjdET3VK64a38k-2By-2FyhLm2z4sOz1QpT58BGcD4jINfx6xN-2FuPHZMU2vC1eUsW1GV2VxxFy0Scxz-2BsTk-2FXkg6w6G3Gk7gJmUNuyVjhspsA23PfX-2B90Jbol3pxcWIWA14izsoLAaZXP9Nugt-2B5ZPhne1vUb6iRDkiTLYHKFEUxVHgm8Omxq8R0fN5ortEeIBCou9JtTLlMHXZROIXAGWBUWy8fUNmRtAcJ2PH4F3WbLaqUld-2Bk4c8WgdLe7qFqkJO3SecAxDngJNE7HMoVG2ncYpdGYS9IkZXjYmz2EHE2tqKaBvXUAqE9pmBDUAxEuloUyolU7heFG12nMPTZIkWyl3crCizJlyRpeRLeeIgc7oS5Cr2Y3GW4fF0ojwrbLM78-2BQSw3M-3D
https://u12097671.ct.sendgrid.net/ls/click?upn=9rudYHeevExQpJ5A1h-2BA7S6bW9XxPN4Z7BQChTk7hLEX8Eyy1IUSebOlQcKrVLSf39KRv6e0QfPQPnsaF3jw3Q-3D-3DZMHE_tCOQBiHShQdVG5GRtINbKo-2BsiS8Vm-2FLCH1GX-2BhwH2usnJyuyruNW0r-2F7jCoGUMU-2BJUvqzWbeVELMxdhhoy-2FIKGL5mXBUZu4a2yiFQ1WcL5PeOc1mSiY7Z4-2FgXJMfL185XoW49I8m92uhVrj0VAchHa7sKwHQWRqJaw-2FdE0wVLxj-2BGmV9O7NZhnE-2BHQnfz7HeDHbpR9JPqulSynkWYe8sUXITkMqHuN-2FLoGSafSjdET3VK64a38k-2By-2FyhLm2z4sOz1QpT58BGcD4jINfx6xN-2FuPHZMU2vC1eUsW1GV2VxxFy0Scxz-2BsTk-2FXkg6w6G3Gk7gJmUNuyVjhspsA23PfX-2B90Jbol3pxcWIWA14izsoLAaZXP9Nugt-2B5ZPhne1vUb6iRDkiTLYHKFEUxVHgm8Omxq8R0fN5ortEeIBCou9JtTI53FJOpBAm2bcS0aOYHnztvPlG7O0KVufvB8kBIL4y1nA1GYV-2FUJoYVkv8wYphE-2Fctbpy8Qd-2BB55KOI9YJVWKQRilWtmr-2BDidTwR0-2FMX4IQDV9r3rx8a1WxWJwgSBGbWjdxEnhBzBhHxMp767wJ2hPMnvOrJ8lfwqnQq8MsONLFYYwCPutTjGscSpMsrJ4QFw-3D
https://www.stanfordchildrens.org/
https://www.stanfordchildrens.org/
https://stanfordhealthcare.org/
https://stanfordhealthcare.org/
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dicted by the model, such as which infants 
would develop candidiasis, or yeast infec-
tions; polycythemia, a high concentration 
of red cells in the blood; or meconium 
aspiration syndrome, in which the infant 
inhales meconium, a sticky substance ex-
pelled from the fetal bowel, during birth.

The researchers validated that the strength 
of the predictions did not change over the 
years (comparing births from 2014 to 2018 
with those from 2019 to 2020); they also 
validated some of the findings using an 
independent group of 12,258 mother-baby 
pairs from UC San Francisco.

The model’s predictions at birth provided 
more accurate information than currently 
used risk assessment tools such as Ap-
gar scores and the National Institute of 
Child Health and Human Development 
risk score. These scores consider only 
the condition of the baby at birth and do 
not incorporate any information from the 
mother’s medical history, the researchers 
noted. However, additional studies in more 
diverse populations are needed before this 
machine-learning tool is ready to replace 
existing risk calculators at the bedside, the 
researchers said.

Mother’s health matters
The model revealed unexpected connec-
tions between certain health or social con-
ditions in mothers and the health of their 
infants, according to the researchers.

For instance, mothers with anemia — a 
common pregnancy complication — were 
more likely to have newborns with anemia. 
These infants were also more likely to de-
velop the bowel complication necrotizing 
enterocolitis, the study found.

“We need to explore what linkages explain 
these relationships at a biological level, as 
these might offer clues to how certain condi-
tions occur,” Stevenson said. “That will allow 
us to intervene better to help those kids.”

The new algorithm was also able to link 
specific types of socioeconomic disadvan-
tage in mothers with certain prematurity 
complications in their babies.

“If a mother was homeless, we found that 
the health impact on the baby would be 
different from the impact of incarceration, 
whereas under traditional paradigms both 
of these socioeconomic factors might be 
thought to have similar effects on prema-
turity risk,” Aghaeepour said.

Predictions from the model could help neo-
natologists better identify which patients 
will benefit from existing protocols to pre-
vent birth complications, Stevenson said. 
For example, newborns who experience 
lack of oxygen during birth can now receive 
cooling protocols in early life, which lower 
their body temperature for a few days to 

prevent brain injury. Predictive scores may 
help identify additional infants who could 
be helped by cooling, he said.

The work needs to be replicated in larg-
er, more diverse patient populations 
and folded together with other Stanford 
Medicine research that characterizes 
pregnancies according to thousands of 
biomarkers that change during gesta-
tion, the scientists said.

Scientists from UC San Francisco con-
tributed to the study.

Funding for the research was provided 
by the National Institutes of Health 
(grants 1R01HL139844, 3P30AG066515, 
R35GM138353, 1R61NS114926, 
1R01AG058417, R01HD105256, 
P01HD106414, T32GM007618 and 
T32GM067547), the Burroughs Wel-
come Fund, the American Heart Asso-
ciation, the March of Dimes, the Rob-
ertson Foundation, the Alfred E. Mann 
Foundation, and the National Science 
Foundation.
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Whooping cough 
vaccination during 
pregnancy benefits US 
infants
___________________
NEWS PROVIDED BY

CDC Newsroom Release 

February 6, 2023

A CDC study published today provides 
further evidence that Tdap vaccination 
during pregnancy helps protect newborns 
from whooping cough during their first 
two months of life, when they are most 
vulnerable to the disease.

Whooping cough, or pertussis, is highly 
contagious and can be especially seri-
ous for infants who aren’t old enough to 
be vaccinated. CDC scientists tracked 

reports of infant whooping cough cases 
between January 1, 2000, and December 
31, 2019. They found an association 
between reduced rates of whooping cough 
in newborns younger than two months old 
and Tdap vaccination during pregnancy. 
These findings further support CDC’s rec-
ommendation for Tdap vaccination during 
weeks 27–36 of each pregnancy.

“Getting Tdap during pregnancy offers in-
fants the best protection before they are old 
enough to receive their whooping cough 
vaccines,” said Dr. José R. Romero, Di-
rector of CDC’s National Center for Immu-
nization and Respiratory Diseases. “This 
protection is critical because those first few 
months are when infants are most likely to 
have serious complications, be hospitalized 
or die if they get whooping cough.”

The new study is the first time researchers 
have looked at U.S. population level trends 
in infant whooping cough cases since this 
maternal vaccination strategy began in 
2011. Newborn whooping cough rates 
decreased significantly since the introduc-
tion of maternal Tdap vaccination. When 
given during the third trimester of pregnan-
cy, Tdap vaccination prevents more than 
three in four cases of whooping cough in 
infants younger than two months old.

“Everyone who is pregnant should feel con-
fident in knowing that the Tdap vaccine is 
safe and effective,” said Dr. Linda Eckert, 
American College of Obstetricians and Gy-
necologists’ liaison to CDC’s Advisory Com-
mittee on Immunization Practices. “Know-
ing that Tdap vaccination during pregnancy 
protects nine in 10 babies from being hos-
pitalized with whooping cough, I strongly 
recommend this vaccine to all my pregnant 
patients for their peace of mind and for their 
family’s health and well-being.”

Women should get vaccinated during the 
third trimester of each pregnancy to boost 
their antibodies and pass those antibodies 
on to their infants. All people in close con-
tact with infants should be up to date with 
their whooping cough vaccines.

CDC and partners are working to increase 
Tdap vaccination during pregnancy, which 
dropped during the COVID-19 pandemic. 
Visit the CDC whooping cough website for 
more information.

Contact: Media Relations  
(404) 639-3286
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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 

In 2023, for the first time ever, the World Congress of Pediatric 
Cardiology and Cardiac Surgery will be held in the continental United 

States of America. �e 2023 WCPCCS promises to be the most 
comprehensive, up-to-date and technologically advanced meeting ever 

designed for Pediatric and Congenital Heart Disease. 

S U B S P E C I A LT Y  TR A C K S

WCPCCS2023.org
Join our mailing list at

Connect and learn

#WCPCCS2023

• Cardiac Surgery • Ambulatory Cardiology •
• Cardiac Catheterization • Multimodal Imaging •

• Cardiovascular Nursing • Rheumatic Heart Disease •
• Fetal Cardiology • Adult Congenital Heart Disease •

• Cardiovascular Disease in the Neonate •
• Basic and Translational Science • Neurodevelopment •

• Heart Failure and Transplantation • Echocardiography •
• Administration & Leadership • Cardiac Anesthesia •
• Pulmonary Hypertension • Global Cardiac Health •

• Electrophysiology • Quality Improvement •
• Special Sessions for Trainees and Junior Faculty • 

• Big Data, New Technology & Artificial Intelligence •
  • Cardiac Intensive Care Advocacy • Cardiopulmonary 

Bypass, ECMO & Mechanical Circulatory Support • 

Please subscribe to our mailing list and visit the 
website for the latest information on abstract 
submission, registration, lodging and more 

details to help you prepare for #WCPCSS2023

Abstract Submission is Now OpenAUGUST 27 – SEPTEMBER 1, 2023
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Genetics Corner: HACD1-Associated Congenital 
Myopathy in an Infant of Chaldean Ethnicity.

Peer Reviewed

Robin D. Clark, MD

Case Summary:

A genetics consultation was requested for a 41 week 5 day ges-
tation female with congenital hypotonia and poor feeding. She 
had been admitted to the NICU on the second day of life from a 
community hospital. She was born after a routine pregnancy by 
induced vaginal delivery, with vacuum assist, for post-dates and 
through clear amniotic fluid to a healthy 35-year old G3P3 mother. 
A nuchal cord was present. All growth parameters were appropri-
ate for her gestational age: birth weight 3320 g, birth length 53.3 
cm and head circumference 33.5 cm. CPAP was administered for 
six minutes for weak cry, low tone and grunting. She did well in 
room air. Apgar scores were 6 and 8 at 1 and 5 minutes respec-
tively. She had significant head lag, generalized hypotonia and 
excessive oral secretions. She had little interest in feeding and 
took only 4 ml. An upper GI study was normal. She achieved full 
enteral feedings by gavage on day 2 of life. There were no signs 
of sepsis.

A limited needle EMG showed no electrophysiologic evidence of 
anterior horn cell disease, neuropathy, myopathy, neuromuscular 
junction transmission defect or demyelination. A brain MRI 
showed a small collection of extra-axial fluid along the left 
cerebral hemisphere, measuring up to 7 mm, most consistent 
with a subdural hygroma with a nonspecific prominence of the left 
occipital horn.

Speech and occupational therapists noted significant pharyngeal 
dysphagia. She had frank aspiration of all consistencies (thin, 
nectar, honey) on a swallow study on day 6 of life and no im-
provement on video swallow study at 3 weeks of age. She was 

not considered safe to feed orally due to high risk of aspiration. A 
gastrostomy tube was placed on day 23 of life.

The parents denied consanguinity. They are both of Chaldean de-
scent. Chaldeans are a Catholic religious minority, ethnically Assyrian 
rather than Arab, who trace their roots to Babylon in Northern Iraq. 
The father is 39 years old. The parents have two other healthy chil-
dren: a 3-year old girl and an 18-month old male. The family history 
was negative for congenital anomalies, early or unexplained deaths 
or chronic diseases.

On physical exam she was awake and alert but flaccid in a “frog 
leg” position with an NG tube in place. She was nondysmorphic and 
moved all extremities spontaneously.  A head ultrasound was normal.

The initial genetics evaluation focused on Prader-Willi syndrome 
which was essentially ruled out with normal chromosome micro-
array and a DMA methylation test for chromosome 15. She was 
discharged home at 4 weeks of age. She returned as an outpatient 
for an evaluation in genetics clinic. A clinical exome performed on 
an outpatient basis revealed homozygous likely pathogenic vari-
ants in HACD1: 373_375+2del, diagnostic for a congenital my-
opathy.

“She had significant head lag, 
generalized hypotonia and excessive 
oral secretions. She had little interest in 
feeding and took only 4 ml. An upper GI 
study was normal.”

“[The parents] are both of Chaldean 
descent. Chaldeans are a Catholic 
religious minority, ethnically Assyrian 
rather than Arab, who trace their roots to 
Babylon in Northern Iraq.”

“A clinical exome performed on an 
outpatient basis revealed homozygous 
likely pathogenic variants in HACD1: 
373_375+2del, diagnostic for a 
congenital myopathy.”
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Assessment: 

This child has HACD1-associated congenital myopathy (OMIM 
619967), an autosomal recessive nonprogressive disorder. It 
causes hypotonia at birth, early feeding problems and delayed 
motor skills. Walking, sometimes with a waddling gait, is usually 
achieved by 2 ½ years. A Gower’s sign can persist into adulthood 
but there is usually gradual improvement in muscle weakness with 
age. Muscle biopsy can show fiber size disproportion.  There is 
no respiratory involvement and cognitive development is normal.

There are a few reports of this variant in other affected individu-
als from Iraq, making it likely that this is a founder mutation (1). 
Abbasi-Moheb, et al. reported 3 patients with the same or similar 
pathogenic variant, all of whom had generalized muscle weak-
ness and motor delay. The main clinical features were general-
ized muscle weakness, poor head control, feeding problems with 
poor suck, failure to thrive and Gower sign for one at 4 years, no 
longer present at age 7.

This small intronic deletion alters the highly conserved splice 
donor site for exon 2 of the HACD1 transcript. It is predicted to 
abolish canonical splice donor activity causing skipping of exon 
2 and a shift in the reading frame. A stop codon is introduced at 
the very beginning of exon 3.

HACD1 encodes an endoplasmic reticulum associated protein, 
3-hydroxyacyl-CoA dehydratase, that catalyzes the third step in 
elongation of long chain fatty acids to very-long-chain fatty acids 
(VLCFA). Very long chain fatty acids are incorporated into mem-
brane lipids such as phospholipids and sphingolipids. Depending 
on their chain length and degree of (un)saturation, their functions 
differ. VLCFA have a role in promoting strong membrane curvature 
and vesicle fusion. Myoblast fusion, a necessary step for optimal 
myofiber growth, is the result of a complex relationship between 
lipids and proteins, which has not been fully elucidated. However, 
HACD1 has been shown to be a key regulator of a lipid-dependent 
muscle fiber growth mechanism (2).

Low levels of VLCFA are expected in this condition. Laboratory 
studies, including VLCFA, free and total carnitine and acylcarni-
tine profile, are pending.  An echocardiogram and ECG are rec-
ommended because cardiac sequelae have been reported rarely 
(3). Management may include supplementation with Coenzyme 
Q10 and low-dose carnitine. Adding peanut oil and peanut butter 
to the diet is recommended as a dietary source of cerotic acid, 
a 26 carbon long chain saturated fatty acid (26:0), also found in 
beeswax, from which it derives its name. Parental testing for the 
variant in HACD1 is in progress.

One intriguing consideration for future therapy is an antisense oli-
gonucleotide (ASO) designed to silence this intronic splicing vari-
ant and enable normal splicing of exon 2. ASO technology is the 
basis for nusinursen (Spinraza), the FDA approved therapy for 
spinal muscular atrophy (4) that acts by correcting an SMN2 exon 
7 splicing error.

Practical applications:

1. Pay attention to the family history. Members of small re-
productive isolates have an increased risk for homozygous 
autosomal recessive disorders. Recognize the importance 
of this aspect of the family history, even in the absence of 
consanguinity.

2. Measure VLCFA as part of the evaluation of the hypotonic 
infant. Both high and low levels are significant.

3. Recognize that unexplained poor feeding and hypotonia are 
indications for exome testing.

References:
1. Abbasi-Moheb L, Westenberger A, Alotaibi M, et al. Biallelic loss-

of-function HACD1 variants are a bona fide cause of congenital 
myopathy. Clin Genet. 2021 Apr;99(4):513-518. doi: 10.1111/
cge.13905. Epub 2021 Jan 16. PMID: 33354762.

2.  Blondelle J, Ohno Y, Gache V, et al. HACD1, a regulator of mem-

“[HACD1-associated congenital 
myopathy] causes hypotonia at birth, 
early feeding problems and delayed 
motor skills. Walking, sometimes with a 
waddling gait, is usually achieved by 2 
1/2 years.”

“HACD1 encodes an endoplasmic 
reticulum associated protein, 
3-hydroxyacyl-CoA dehydratase, that 
catalyzes the third step in elongation of 
long chain fatty acids to VLCFA.”

“Management may include 
supplementation with Coenzyme Q10 
and low-dose carnitine. Adding peanut 
oil and peanut butter to the diet is 
recommended as a dietary source of 
cerotic acid.”

“One intriguing consideration for future 
therapy is an antisense oligonucleotide 
(ASO) designed to silence this intronic 
splicing variant and enable normal 
splicing of exon 2.”
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THE NET BENEFITS OF EATING FISH 

Iron Omega 3 fatty acids 
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for Babies

$

2 to 3 servings per 
week of properly cooked 
fish can provide health 
benefits for pregnant 
women and babies alike: 

shrimp

cod

tilapia

catfish

salmon

pollock

But mixed messages from the media 
and regulatory agencies cause pregnant 

women to sacrifice those benefits by 
eating less fish than recommended.

canned 
light tuna

GET THE FACTS 
ON FISH CONSUMPTION 
FOR PREGNANT 
WOMEN, INFANTS, 
AND NURSING MOMS.
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“The American Medical Association 
(AMA) updated guidelines for CPT® 
Evaluation and Management (E/M) 
codes effective January 1, 2023, for both 
inpatient (99252-99255) and outpatient 
consultation (99242-99245) to decrease 
documentation burden irrelevant to 
patient care and reduce provider burn 
out. All observation hospital codes have 
been removed. ”

“ Inpatient consultation codes (99252-
99255) may be chosen based on 
medical decision-making (MDM) or 
time. A consultant may report only one 
consultation code during an admission.”

Table 1
Inpatient CPT® Consultation Codes

CPT® code MDM Time
Initial consultation
99252 Straightforward Meet or exceed 35 min
99253 Low Meet or exceed 45 min
99254 Moderate Meet or exceed 60 min
99255 High Meet or exceed 80 min
Subsequent consultation
99231 Straightforward or Low Meet or exceed 25 min
99232 Moderate Meet or exceed 35 min
99233 High Meet or exceed 50 min

“ Table 1 lists the CPT® code, level of 
MDM, and time component. Typically, 
prenatal consultations with hospitalized 
patients are time-based. It is no longer 
required to state that >50% of the time 
is spent on counseling and/or care 
coordination for consultation codes.”
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Kara Wong Ramsey, MD, Scott D. Duncan, MD, MHA

Current Procedural Terminology (CPT®) codes are updated annu-
ally; providers must be knowledgeable about changes that affect 
their billing practices. The American Medical Association (AMA) 
updated guidelines for CPT® Evaluation and Management (E/M) 
codes effective January 1, 2023, for both inpatient (99252-99255) 
and outpatient consultation (99242-99245) to decrease documen-
tation burden irrelevant to patient care and reduce provider burn 
out. All observation hospital codes have been removed. Hospital 
visit codes for both inpatient and outpatient “observation status” 
will be merged and billed with inpatient codes (99221-99223; 
99231-99233; 99234-99236). 

In addition, of particular interest to neonatologists, the level of 
service time has been adjusted for consultation codes, and level 
1 outpatient and inpatient codes have been eliminated. Inpatient 
consultation codes (99252-99255) may be chosen based on 
medical decision-making (MDM) or time. A consultant may report 
only one consultation code during an admission. Subsequent con-
sultations during the same hospital stay are reported using the 
subsequent hospital inpatient codes (99231-99233). Table 1 lists 
the CPT® code, level of MDM, and time component. Typically, 
prenatal consultations with hospitalized patients are time-based. 
It is no longer required to state that >50% of the time is spent on 
counseling and/or care coordination for consultation codes.  

Question: 

You are asked to see a new inpatient consult, referred by the 
maternal-fetal medicine doctor at 39 weeks gestation for mater-
nal in-utero opioid exposure. The patient is a 30-year-old G1P0 
whose pregnancy is notable for chronic use of oxycodone three 
times daily over the past year due to back pain after a motor ve-
hicle accident. She is admitted for induction of labor at 39 weeks. 
The patient is concerned about a potentially prolonged hospital 
stay for neonatal opioid withdrawal syndrome, as mentioned by 
her maternal-fetal medicine doctor during a previous office visit. 
You spend 15 minutes reviewing her medical chart and prenatal 
records before seeing the patient. You spend 20 minutes in direct 
face-to-face contact with the patient explaining the need to ob-
serve her infant for at least 72 hours in the hospital per American 
Academy of Pediatrics recommendations to evaluate for neonatal 

New Year, New Codes

http://www.NeonatologyToday.net


“Although you cannot include time spent 
by other clinical staff (such as RN or MA), 
you can report time that you personally 
spent preparing for the visit through chart 
review, face-to-face time with the patient, 
placing additional orders, interpreting 
lab or imaging results, care coordination, 
communicating with other health care 
team members and documenting in the 
medical record.”

“For medical problems that may seem 
straightforward to an experienced 
neonatologist, the parents may spend 
a long time asking to clarify or follow-
up questions or requesting other 
family members’ presence during the 
consultation. ”
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opioid withdrawal syndrome. You discuss the possible need for 
NICU admission if the baby requires pharmacological treatment 
for severe symptoms and answer all her questions. You spend 
an additional 15 minutes explaining your recommendations to the 
obstetrical team, answering their questions about the safety of 
providing breastmilk to the infant if the mother remains on oxyco-
done, and documenting your recommendations in your consulta-
tion note. 

Which CPT code should you use? 

A. 99252 Straightforward complexity inpatient consult 35 
minutes

B. 99253 Low complexity inpatient consult 45 minutes

C. 99254 Moderate complexity inpatient consult 60 minutes

D. 99255 High complexity inpatient consult 80 minutes

Answer: B 99253 Inpatient consultation, low complexity, 45 minutes

When the CPT® code is chosen based on time, reporting the to-
tal of face-to-face and non-face-to-face time spent on the patient 
encounter on the same day is appropriate. Although you cannot 
include time spent by other clinical staff (such as RN or MA), you 
can report time that you personally spent preparing for the visit 
through chart review, face-to-face time with the patient, placing 
additional orders, interpreting lab or imaging results, care coordi-
nation, communicating with other health care team members and 
documenting in the medical record. However, note that the time 
spent on these non-face-to-face activities must be performed on 
the same day of the encounter to include the total sum of time. 
You cannot count time spent on the day prior to your patient en-
counter. 

This vignette presented an inpatient consultation with the proper 
CPT® code based on time spent (the sum of face-to-face and 
non to face to face time, including preparation work). For medi-
cal problems that may seem straightforward to an experienced 
neonatologist, the parents may spend a long time asking to clarify 
or follow-up questions or requesting other family members’ pres-
ence during the consultation. The prospect of potentially having 
a baby in the NICU is daunting, and we owe it to our families to 
spend the time necessary to answer their questions to the fullest 
extent possible. Conversely,  some families may not spend much 
time asking questions. Perhaps the family is already familiar with 
the medical condition from previous experience or cannot receive 
much detailed medical information, in which case a follow-up con-
sultation visit may be warranted. 
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1. AMA CPT Evaluation and Management Code and Guideline 
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Association

Biographical Sketch

Dr. Duncan received his undergraduate degree from Transylvania 
University in Lexington, KY, and completed his medical training at 
the University of Louisville. He completed a Master’s Degree in 
Healthcare Administration at the Gillings School of Global Public 
Health at the University of North Carolina at Chapel Hill in 2011. 
He is currently the Chief of the Division of Neonatal Medicine at 
the University of Louisville. Dr. Duncan is a Fellow of the American 
Academy of Pediatrics and is the Chair of the Coding Commit-
tee of the Section on Neonatal-Perinatal Medicine, where he has 
been a member since 2010

http://www.NeonatologyToday.net
https://www.ama-assn.org/system/files/2023-e-m-descriptors-guidelines.pdf
https://www.ama-assn.org/system/files/2023-e-m-descriptors-guidelines.pdf
http://neonatologytoday.net


154NEONATOLOGY TODAYtwww.NeonatologyToday.nettFebruary 2023

 
Dr. Kara Wong Ramsey received her undergraduate degree from 
Stanford University in California and completed her medical train-
ing at Harvard Medical School in Boston, MA, and post-graduate 
medical training with Hawaii Residency Programs in Honolulu, HI. 
She is a neonatologist at Kapiolani Medical Center for Women 
and Children in Honolulu, HI. Dr. Wong Ramsey is a Fellow of the 
American Academy of Pediatrics and has been a member of the 
Coding Committee of the Section on Neonatal-Perinatal Medicine 
since 2020. 

Disclosure: The author has no disclosures.

NT

Postpartum Revolution
@ANGELINASPICER

Readers can also follow

NEONATOLOGY TODAY
via our Twitter Feed

@NEOTODAY

Corresponding Author:
 

Scott D. Duncan, MD, MHA.
Professor and Chief
Division of Neonatal Medicine
University of Louisville
571 S. Floyd St. 
Suite 342
Louisville, KY 40202
P:502-852-8470
F:502-852-8473 
Email:sddunc02@louisville.edu

Corresponding Author:
 

Kara Wong Ramsey, MD
Neonatologist and Assistant Professor of Pediatrics
University of Hawaii John A Burns School of Medicine
Division of Neonatology
Kapiolani Medical Center for Women and Children
Honolulu, HI 
Email: Kara.wongramsey@hphmg.org

New subscribers are always welcome! 

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

subscription page

http://www.NeonatologyToday.net
http://www.angelinaspicer.com      
http://www.Twitter.com/NeoToday
https://marketingsuite.verticalresponse.com/s/websitesignupform45079976739216


https://utorontopress.com/9781487504014/breathe-baby-breathe/


156NEONATOLOGY TODAYtwww.NeonatologyToday.nettFebruary 2023

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


Vaccines and 
Preventive 
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.

https://static1.squarespace.com/static/5523fcf7e4b0fef011e668e6/t/62445afd0134140ff
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.

How does  
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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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

Susan Hepworth, Suzanne Staebler, DNP, APRN, NNP-BC,
FAANP, FAAN, Mitchell Goldstein, MD, MBA, CML



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 pre-
clude premature infants’ access to preventative or necessary 
therapies.

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. 

Readers can also follow

NEONATOLOGY TODAY
via our Twitter Feed

@NEOTODAY
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Save the Date!
May 25, 2023

Keynote Speaker: Dr. Diana Ramos 
California Surgeon General

Where: Hilton Los Angeles North/Glendale
100 West Glenoaks Blvd,

Glendale, CA 91202

You can attend In-Person or Hybrid 
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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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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

Cough Runny Nose

Di�culty Eating WheezingLethargy

Struggling to Breathe
(breastbone sinks inward when breathing)

Save the Date!
May 25, 2023

Keynote Speaker: Dr. Diana Ramos 
California Surgeon General

Where: Hilton Los Angeles North/Glendale
100 West Glenoaks Blvd,

Glendale, CA 91202

You can attend In-Person or Hybrid 
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Timely News & Information for Congenital/Structural Cardiologists & Cardiothoracic Surgeons Worldwide
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www.CongenitalCardiologyToday.com

The only worldwide monthly publication 
exclusively serving Pediatric and Adult 
Cardiologists that focus on Congenital/
Structural Heart Disease (CHD), and 
Cardiothoracic Surgeons.
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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

https://global.oup.com/academic/product/genetic-consultations-in-the-newborn-9780199990993?cc=us&lang=en&


Clinical Pearl: 
Understanding the Impact of Neonatal Acute Kidney 

Injury

Peer Reviewed

“In recent years, we have significantly 
advanced our understanding of acute 
kidney injury (AKI) within the neonatal 
population. At birth, only about 4% of 
cardiac output reaches the kidneys; this 
is reflected in infants’ low glomerular 
filtration rate, especially those born 
prematurely.”
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Kellie Barsotti, MD; Melanie Wielicka, MD  PhD

In recent years, we have significantly advanced our understand-
ing of acute kidney injury (AKI) within the neonatal population. 
At birth, only about 4% of cardiac output reaches the kidneys; 
this is reflected in infants’ low glomerular filtration rate, especially 
those born prematurely. Any additional stressors such as hypoxia, 
hemodynamic instability, or infection, all of which we frequently 
encounter in preemies, have the potential to impact renal perfu-
sion further and induce AKI (1). The incidence of AKI in infants 
born before 29 weeks gestation has been reported to be as high 
as 43% (2). Thus, significant efforts have been made to define 
neonatal AKI better and identify the risk factors and the related 
short and long-term outcomes.

Over the past ten years, the neonatal modified Kidney Disease: 
Improving Global Outcomes (KDIGO) criteria have become the 
gold standard definition for neonatal AKI. It determines the sever-
ity of AKI based on the magnitude of the rise in serum creatinine 
from prior values and the decrease in urine output and may be 
used in patients <120 days of age (1,3). This definition, as many 
other ones used in pediatrics, was adapted mainly from an adult 
patient-driven one. For instance, it fails to account for the physi-
ologic changes in neonatal creatinine, which initially reflects ma-
ternal creatinine. If maternal serum creatinine is low, it would be 
expected that in an extremely premature infant, their creatinine 
would increase over the first several days of life, which would not 
necessarily be representative of AKI.

Additionally, serum creatinine (SCr) is a marker of renal function, 
not injury. The initial insult must cause a significant decline in re-
nal function in order to result in an increase in SCr, which can 
sometimes take several days (1). This issue leads to a delay in 
SCr increase in relation to the timing of the injury. Furthermore, 
the KDIGO criteria fail to account for the neonate’s chronological 
and post-menstrual age (1). Despite its flaws, this definition has 
provided a certain degree of standardization and has allowed us 
to describe neonatal AKI’s epidemiology and outcomes better. 

The Assessment of Worldwide Acute Kidney Epidemiology in Ne-
onates (AWAKEN) study  (2) included 24 centers and collected 
data from almost one thousand neonates admitted to neonatal 
intensive care units. It has demonstrated that the risk of AKI in-
creases significantly with decreasing gestational age and that 
neonates with AKI have higher odds of death and prolonged 
hospitalization. It has also expanded upon the neonatal-modified 
KDIGO definition to address neonatal physiology and redefine 
absolute serum creatinine thresholds based on gestational age. 
Using mortality as a meaningful clinical outcome, they tested the 
hypothesis that ideal cutoffs for serum creatinine levels within the 
first week of life will differ by gestational age. Their data shows 
that absolute and percent serum creatinine cutoffs are higher in 
those neonates born at less than 29 weeks gestation, suggesting 
that the neonatal modified KDIGO definition does not adequately 
account for physiologic differences seen within the first week of 
life and also between neonates of different gestational ages. This 
project marks an important milestone in AKI research in that previ-
ously, we relied on retrospective, single-center studies and lacked 
meaningful data on AKI incidence and risk factors in patients cat-
egorized by gestational age and time point in their hospital course.  

Last year, Aziz et al.’s smaller, single-center study provided sup-
portive evidence for AKI being inversely proportional to both ges-
tational age and birth weight and for an association between AKI 
and increased mortality in extremely low-birth-weight neonates. 
Interestingly, they suggested that while mortality is strongly as-
sociated with neonatal AKI, it does not directly result from it, and 
its amelioration does not reduce the risk of death in this popula-
tion (4). In response to these findings, Askenazi et al. discussed 
in a commentary piece why this is less likely to be true (5). The 
authors note that there is a possibility of bias within the statisti-
cal approach of the initial study with the use of Shapley Additive 
Explanations Analysis (a structural model that shows the relative 
association of each measured variable with a given outcome) to 
determine the association between each variable and their rela-
tionship to mortality. Another reason this paper cites is the limi-
tations of using the neonatal-modified KDIGO criteria in this pa-

“This project marks an important 
milestone in AKI research in that 
previously, we relied on retrospective, 
single-center studies and lacked 
meaningful data on AKI incidence and 
risk factors in patients categorized by 
gestational age and time point in their 
hospital course.”
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tient population, especially in the first several days of life, some 
of which we have already discussed. Because of the potential for 
this miscalculation bias, many studies do not include serum cre-
atinine from the first 48 hours of life, unlike Aziz et al. Since serum 
creatinine often does not increase for up to 48 hours following a 
renal insult, it becomes challenging to assess AKI›s relationship 
with mortality in this population when elevation in serum creatinine 
has been proven to lag behind the injury. As there seems to be 
a widespread consensus that serum creatinine is a suboptimal 
marker for monitoring neonatal renal function, identifying novel 
biomarkers that would allow for earlier identification and better 
classification of AKI continues to generate interest. Some of the 
ones that have been suggested thus far include urine neutrophil 
gelatinase-associated lipocalin, cystatin-c, and kidney injury mol-
ecule-1, although further work is needed before we will be able to 
use them in our clinical practice (1).

Despite all the recent advances in neonatal AKI research, many 
questions remain unanswered. For instance, there seems to be 
insufficient data on its impact on long-term renal function. Mam-
men et al. studied a cohort of children hospitalized in the pediat-
ric intensive care unit with AKI, demonstrating that 10% of these 
patients developed chronic kidney disease (CKD) (6). Although 
some small, single-center studies suggest an increased risk of 
CKD following neonatal AKI, the shortage of meaningful data 
challenges neonatal providers when deciding which infants will 
require subspecialty follow-up and to what extent. Nevertheless, 
there is strong evidence that points towards a link between AKI 
and mortality, as well as its association with other unfavorable 
clinical outcomes. Ancillary studies based on the AWAKEN cohort 
have shown associations between AKI and hypertension, AKI and 
intra-ventricular hemorrhage, and AKI and chronic lung disease 
(2). These findings have important implications for clinicians and 
researchers, as they stress the need for more data on short- and 
long-term prevention and management strategies. 
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“Despite all the recent advances in 
neonatal AKI research, many questions 
remain unanswered. For instance, 
there seems to be insufficient data 
on its impact on long-term renal 
function. Mammen et al. studied a 
cohort of children hospitalized in the 
pediatric intensive care unit with AKI, 
demonstrating that 10% of these patients 
developed chronic kidney disease (CKD) 
(6). ”
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Free Resources     

Download our perinatal Mental
Health Plan worksheets.

Empower families with
the skills they need.

Support NICU families 
and staff during COVID-19.

See resources created by
the National Network of
NICU Psychologists.

NATIONALPERINATAL.ORG/PSYCHOLOGISTS

Education, Resources, and
Support for Perinatal
Mental Health Professionals

Preorder    

Behavioral Health Services with
High-Risk Infants and Families

ASPROMP8
33%

Use discount code
and save 
online at www.oup.com   $56.00

http://nationalperinatal.org/psychologists
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Las nuevas mamás necesitan acceso 
a la detección y tratamiento para 

LA DEPRESIÓN POSPARTO 

Llanto 
incontrolable

Sueño 
interrumpido

Ansiedad

Desplazamientos en 
los patrones de 

alimentación

Ideas de hacerse 
daño a sí mismas 

o al bebé

Distanciamiento de 
amigos y familiares

1 DE CADA 7 MADRES 
AFRONTA LA DEPRESIÓN 
POSPARTO, experimentando

LA DEPRESIÓN 
POSTPARTO
NO TRATADA 
PUEDE 
AFECTAR:

15%

La salud de la madre 

La capacidad para
 cuidar de un bebé

 y sus hermanos

Sin embargo, sólo el 15% 
recibe tratamiento1

El sueño, la alimentación
 y el comportamiento 

del bebé a medida que crece2 

PARA AYUDAR A LAS MADRES A 
ENFRENTAR LA DEPRESIÓN POSPARTO

LOS ENCARGADOS DE 
FORMULAR POLÍTICAS 
PUEDEN:

LOS HOSPITALES PUEDEN:

Financiar los esfuerzos de 
despistaje y diagnostico

Proteger el acceso al 
tratamiento

Capacitar a los 
profesionales de la salud 
para proporcionar apoyo 
psicosocial a las familias…
Especialmente aquellas con 
bebés prematuros, que son 40% 
más propensas a desarrollar 
depresión posparto3,4

Conectar a las mamás con 
una organización de apoyo

 

 

$

1  American Psychological Association.
  Accesible en: http://www.apa.org/pi/women/resources/reports/postpartum-depression.aspx
2 National Institute of Mental Health.
  Accesible en: https://www.nimh.nih.gov/health/publications/postpartum-depression-facts/index.shtml
3 Journal of Perinatology (2015) 35, S29–S36; doi:10.1038/jp.2015.147.
4 Prevalence and risk factors for postpartum depression among women with preterm and low-birth-weight infants:        
  a systematic review. Vigod SN, Villegas L, Dennis CL, Ross LE BJOG. 2010 Apr; 117(5):540-50.www.infanthealth.org
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1 in 3 preterm infants 
will require support 
services at school 

$

Preterm infants are:

2x more likely to 
have developmental 
delays

5x more likely 
to have learning 
challenges

Early diagnosis 
could qualify babies for their 
state's early intervention 
services…

Early intervention can help preterm infants: 

Address physical 
challenges

Prevent mild 
di�culties from 
developing into 
major problems

Enhance 
language and 

communication 
skills

Build more 
e�ective learning 

techniques

Process social and 
emotional 
situations

…but many 
parents are 
unaware.

Awareness, referral 
& timely enrollment 
in early intervention 
programs can help 
infants thrive and grow.

NICU staff, nurses, 
pediatricians and social 
workers should talk with NICU 
families about the challenges 
their baby may face.

 
EARLY INTERVENTION services? 

Will your PRETERM INFANT need  
EARLY INTERVENTION services? 

Will your PRETERM INFANT need 

www.infanthealth.org

Visit CDC.gov to find contact 
information for your state’s early 
intervention program.

http://www.infanthealth.org
http://www.NeonatologyToday.net
http://infanthealth.org


Feb. 22-24 | Las Vegas, NV
Learn about the latest approaches to neonatal intensive care from 
renowned experts in neonatology. During the event, participants will 
gain insight through educational sessions covering:

• Innovative technologies in disease and treatment
• Lessons learned and changing NICU care
• Surgical considerations in the neonate
• Pharmacology in the NICU
• Improving neurological outcomes

Download Agenda 
Register Today

Neonatology Grand Rounds Series
Don’t Miss Our Monthly Webinars

Join us the first Wednesday of every month at 4 p.m. Eastern Time for 
our hour-long, complimentary Neonatology Grand Rounds webinars. These 
monthly seminars enable you to learn the latest developments in neonatal-
perinatal medicine while earning accredited CEs. Upcoming topics include:

• February — Why Neonatologists get Sued
• March — Diagnosis and Management of the Patent Ductus Arteriosus:  

  The Current State of Confusion
• April — Diagnosis, Evaluation and Management of ROP*
• May — Lessons Learned from the HEAL Trial

                *The April webinar date has been adjusted in observance of Passover

View Future Topics 
Reserve Your Spot

https://info.mednax.com/continuededucationwebinars
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San Diego, CA
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Perinatal District 6 Conference
Date: TBA

Chicago, IL
https://www.d6an.org
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Chief, Division of Neonatology 

University of Washington School of Medicine 
Seattle Children’s Hospital 

 
The incoming Chief will have the opportunity to continue the legacy of the program and the responsibility of 
establishing and implementing a strategic plan that will guide the division into its future. The successful 
applicant will be responsible for oversight of clinical care and education in all sites, faculty development and 
retention, and advancing the national stature of the program with visionary leadership and innovation. 
 
Appointment as full time Associate Professor (without tenure due to funding) or Professor (without tenure due 
to funding) of Pediatrics at the University of Washington, School of Medicine, will be commensurate with 
experience, training, and achievement.  This is a 12-month service period position from July 1 to June 30.  All 
University of Washington faculty engage in teaching, research, and service. 
 
Opportunity Highlights: 

• Overseeing direct and consultative care as well as provider education and support in the five state 
WWAMI region, the division totaling 43 faculty neonatologists manages 2 level IV NICUs (84 beds) 
and 3 level III NICUs (81 beds). In addition to staffing the level IV and III NICUs, division APPs and 
neonatal hospitalists also staff 5 level II NICUs (28 beds) with oversight by division neonatologists, for 
a total of 199 NICU beds.  

• ACGME Neonatology fellowship program led by Megan Gray, MD, Program Director and Kirti 
Upadhyay, MD, Associate Program Director. 

• The division’s research interests span the field of Neonatology to advance clinical care. With SCH 
ranked #5 nationally among pediatric research institutions, division faculty benefit from an established 
research infrastructure and an institutional commitment to offer every child the opportunity to 
participate in research.  

• Recognized among the nation’s best children’s hospitals and the top ranked pediatric facility in the 
Northwest, Seattle Children’s Hospital is a 334-bed facility that offers over 60 pediatric subspecialties 
and is the pediatric and adolescent academic medical center for Washington, Alaska, Montana, and 
Idaho. 
 

Qualifications 
Applicants are required to have an MD, or DO, or MD/DO combined(or foreign equivalent). Must be board 
certified in Neonatology. The successful candidate should have training completed in an accredited 
Neonatology fellowship. 

 
Application Instructions  
Applicants will submit a formal CV, cover letter and diversity statement. The diversity statement should 
address current and/or future commitments to and experiences with equity, diversity, and inclusion. 
 
For more details about this opportunity, please contact Marcel Barbey at marcel@careerphysician.com, or at 
817-707-9034. All interactions will remain confidential, and no inquiries will be made without the consent 
of the applicant. 
 

UWSOM is an AA/EOE/ADA Employer 

 

mailto:marcel%40careerphysician.com?subject=


Outstanding BC/BE Neonatologist Opportunities in Florida’s Collier County 
Nicklaus Children's Health System and Nicklaus Children’s Pediatric Specialists (NCPS), the 
health system’s physician-led multispecialty group practice, have three exceptional 
opportunities for board-certified or board-eligible (BC/BE) fellowship-trained neonatologists 
with a minimum of three years of experience (preferred) for a 19-bed Level II NICU located on 
Florida’s Gulf Coast in Collier County. 

Each position will be part of a comprehensive perinatal and neonatal program for babies in a 
Level II NICU. These roles present a unique and exciting opportunity for motivated candidates 
to flourish in a burgeoning market. Applicants should possess a passion for advocacy and 
improving care for all children. The BC/BE neonatologists will be responsible for attending 
deliveries, providing prenatal consultations to high-risk babies, resuscitating and stabilizing 
newborns in the delivery room, rounding on well babies, as well as provide leadership, 
oversight and supervision in the Level II nursery. Candidates should be proficient in newborn 
resuscitation, including neonatal intubation, umbilical line placement and peripheral 
cannulation, lumbar punctures, etc. These roles offer salaries that are competitive and 
commensurate with experience.   

Nicklaus Children's neonatology program is consecutively ranked among the best in the nation 
by U.S. News & World Report. It was the first of its kind in South Florida and receives referrals of 
the most critically ill neonates from hospitals throughout Florida, Latin America and the 
Caribbean. The Level II NICU will be a part of the NCPS Section of Neonatology and the 
neonatologists will have access to the educational and professional development resources of 
Nicklaus Children’s Health System. 

Founded in 1950, the rebranded Nicklaus Children’s Hospital, a 309-bed freestanding children's 
hospital and Level I trauma center, is renowned for excellence in all aspects of pediatric 
medicine and has numerous subspecialty programs that are routinely ranked among the best in 
the nation. It is also home to the largest pediatric teaching program in the southeastern U.S. 
Many of our physicians have trained or worked at other leading medical institutions. Join a 
phenomenal team that brings lifelong health and hope to children and their families through 
innovative and compassionate care.  

Collier County is located on the Southwest Coast of Florida with easy access to Southwest 
Florida International Airport.  Outdoor activities include golf, boating, fishing and beautiful 
beaches. 

Competitive compensation and benefits package. 

Qualified candidates please contact: 

Joyce Berger, Physician Recruiter 

joyce.berger@nicklaushealth.org or 786-624-3510 

nicklauschildrens.org/NCPS 

 
DFW 
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Clinical Trial Center (Full-Time, Day Shift) - Research Coordinator 
 
The Loma Linda University Health’s Clinical Trial Center is actively seeking and recruiting top clinical 
research coordinator talent.  

Our mission is to participate in Jesus Christ’s ministry, bringing health, healing, and wholeness to humanity by 
Creating a supportive faculty practice framework that allows Loma Linda University School of Medicine 
physicians and surgeons to educate, conduct research, and deliver quality health care with optimum efficiency, 
deploying a motivated and competent workforce trained in customer service and whole-person care principles 
and providing safe, seamless and satisfying health care encounters for patients while upholding the highest 
standards of fiscal integrity and clinical ethics. Our core values are compassion, integrity, humility, excellence, 
justice, teamwork, and wholeness. 

Able to read, write and speak with professional quality; use computer and software programs necessary to the 
position, e.g., Word, Excel, PowerPoint, Access; operate/troubleshoot basic office equipment required for the 
position. Able to relate and communicate positively, effectively, and professionally with others; provide 
leadership; be assertive and consistent in enforcing policies; work calmly and respond courteously when under 
pressure; lead, supervise, teach, and collaborate; accept direction. Able to communicate effectively in English in 
person, in writing, and on the telephone; think critically; work independently; perform basic math and statistical 
functions; manage multiple assignments; compose written material; work well under pressure; problem solve; 
organize and prioritize workload; recall information with accuracy; pay close attention to detail. Must have 
documented successful research administration experience focused on managing clinical trials function. Able to 
distinguish colors as necessary; hear sufficiently for general conversation in person and on the telephone; identify 
and distinguish various sounds associated with the workplace; see adequately to read computer screens and 
written documents necessary to the position. Active California Registered Nurse (RN) licensure preferred. Valid 
Driver’s License required at time of hire. 

The Clinical Trial Center is actively involved in many multi-center global pediatric trials, which span 
different Phases of research to advance health care in children. Please reach out to Jaclyn Lopez at 909-
558-5830 or JANLopez@llu.edu with further interest.  We would love to discuss the exciting research 
coordinator opportunities at our Clinical Trials Center. 

     
Additional Information 

 Organization: Loma Linda University Health Care 

 Employee Status: Regular 

 Schedule: Full-time 

 Shift: Day Job 

 Days of Week: Sunday, Monday, Tuesday, Wednesday, 
Thursday, Friday, Saturday 
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HEALING. HEALTHY. HAPPY.
A Seventh-day Adventist Organization

Loma Linda University Children’s Hospital 
is hiring Neonatal Nurse Practitioners

Children’s Hospital, centrally located in Southern California, has earned Magnet 
Recognition as part of the American Nurses Credentialing Center’s (ANCC)  Program. 

We are looking for experienced or new graduate Neonatal Nurse Practitioners (NNPs) who are  
excited to join a cohesive team that practices in a collaborative, fast-paced, high-acuity setting. 

• Full-time and part-time positions available

• Level IV, 84-bed Neonatal Intensive Care Unit (NICU)

• Regional referral center encompassing  
Tiny Baby unit, ECMO, Cardiac ICU,  
Neuro NICU and Surgical services

• Maternity services and delivery center

• 24/7 coverage by NNP team and Fellows

• Competitive employee benefit packages

For more information,  
please contact:
Karin Colunga, MSN, RN, PNP-BC
Director of Advanced Practice Nursing
kecolunga@llu.edu  |  909-558-4486

*Offering a sign-on bonus with relocation reimbursement 
  for full-time, direct applicants who meet requirements.
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We Can Help 
You Recruit 
from 1,045 
NICUs in the 
USA & Canada

Your Recruitment Advertising Includes:
• Full color Recruitment ad in the issue(s)
• Your recruitment listing in the email blast for the issue(s) with a hot link 
• 3-Step Special Recruitment Opportunity Website Section on three (3) areas of the 

website
• We can create your recruitment ad at no extra charge!

For more Information Contact: 
Tony Carlson

+1.301.279.2005 or 
tcarlsonmd@gmail.com
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You Recruit 
from 1,045 
NICUs in the 
USA & Canada

For more information, contact:
Andrea Schwartz Goodman

+1 (302) 313-9984  or
andrea.schwartzgoodman@neonatologytoday.net

Your Recruitment Advertising Includes:
• Full color Recruitment Ad in the issue(s)
• Your recruitment listing in the e-mail blast for the issue(s) with a hot link
• 3-Step Special Recruitment Opportunity Website Section on three (3) areas of the 

website
• We can create your recruitment ad at no extra charge!
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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, paintings, 
sketches, and other digital renderings. Photographs and video 
shorts may also be submitted. In order for the work to be con-
sidered, you must have the consent of any person whose photo-
graph 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 one page as well as photographs of birds on another. 
This month's original artwork again features Paula Whiteman, 
MD who submitted both of this month's artwork. The first is a 
rendition of Cyclamen flower which resembles Rabbit Ears. The 
bird of the month is the drawing of the Swan.

     

   Mita Shah, MD, 
Neonatal Intensive Care Medical Director 
Queen of the Valley Campus
Emanate Health, West Covina, CA

   NT

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. 

NT

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/


NANT 13 - Call for Abstracts  
Presented by the National Association of Neonatal Therapists (NANT) 

Conference Dates: 
Main Conference: April 14-15, 2023 

Pre-Conference: April 13 
Location: Tucson, AZ USA* 

*Barring any restrictions to the contrary, NANT 13 is scheduled to be held in- person. However, in 
the event such restrictions occur, the event will be hosted online including all accepted 

sessions/posters. 

  
The theme for NANT 13 is Inspiring Competence & Confidence. 

NANT and our Members aim to deliver best practices for NICU babies and 
parents all over the world. This advanced practice area requires a high level 
of competence, fueled by interprofessional collaboration and research. 

Competence is not finite—it is an ongoing commitment to the pursuit of 
scientific knowledge and skill proficiency. We never arrive or are experts in 
all areas of practice. We rely on each other and use our unique professional 
lenses and experiences to advance the field of neonatal therapy. 

We are calling upon you to share your research and clinical expertise. What 
can you contribute to the standard of care? How can you fill the gaps in 
neonatal therapy competency? 

NANT intends to develop attendees’ confidence to serve, lead, and 
implement collaboratively. We seek the right individuals, research, and 
tools to make that happen. 

Sharing your valuable work in this internationally attended conference is a 
powerful way to inspire new levels of competence and confidence in this 
specialty. 

We invite you to submit an abstract to present an oral or poster presentation 
at NANT 13. 

Click here to submit an abstract.  

Abstract Submission Deadline: Monday, August 15, 2022 
 

https://form.jotform.com/nant/nant-13-cfa-abstract-submission
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