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“The interest in wearable wireless
monitoring systems has accelerated
secondary to the ongoing COVID-19
pandemic. Moreover, the alarmingly high
number of infections in the pediatric
population underscores a gap in
monitoring these vulnerable populations,
particularly in the home setting.”

Abstract:

The interest in wearable wireless monitoring systems has acceler-
ated secondary to the ongoing COVID-19 pandemic. Moreover,
the alarmingly high number of infections in the pediatric popula-
tion underscores a gap in monitoring these vulnerable popula-
tions, particularly in the home setting. This systematic review aims
to identify and assess currently available wearables used to moni-
tor cardiopulmonary function in infants and neonates. The study,
prospectively registered on PROSPERO (CRD42020200642),
completed a search of PubMed 1946-, Embase 1947-, Cochrane
Library, Scopus 1823-, and IEEE Explore 1872- in June 2020.
A total of 2324 unique citations were identified, with 16 studies
describing 17 unique devices meeting inclusion criteria. Types of
devices included smart clothing, belts, and mechanical adhesives,
each with unique battery designs, data collection, and transmis-
sion hardware. Only four of the 17 devices underwent rigorous
comparative testing, and three demonstrated correlation with the
standard of care monitoring systems. Low sensitivity and specific-
ity were reported in two commercially available consumer devices
compared to the standard of care monitoring systems. The risk of
bias in the entire cohort was highly based on a modified ROBINS-/
scale. Further development and rigorous wearable device testing
are necessary for neonatal and infant deployment.

Keywords

Wearable, sensor, technology, pediatrics, neonates, critical care,
cardiopulmonary disease

Introduction:

Wearable technologies, electronic devices worn directly on the
body or attached to clothing that capture high-quality physiologi-
cal information,(1) are an area of rapid development in healthcare.
Recent challenges posed by COVID-19 to maintain high-quality,
often distanced healthcare have only increased the relevance of
wearable biosensors to monitor and quantify patients’ physiologi-
cal status of patients(2). Wearable monitoring devices have been
used during the pandemic to facilitate remote care of infected

patients, monitor clinical deterioration, and identify infections be-
fore symptom development.(3, 4) While there are several studies
demonstrating the utility of wearables in adults, less is known in
regards to wearables in the neonatal and infant population.(5-7)
Given that SARS-CoV-2 infections in neonates and infants can
present with a wide spectrum of clinical signs or symptoms and
the lack of vaccine availability for this cohort, the use of wearables
within the context of the current pandemic, has remained under-
studied in these younger patients.(8-13)

“Given the inherent vulnerability

and distinct physiology of pediatric
patients compared to adults, the
potential utility of wearable devices for
monitoring physiological parameters
in this population extends beyond the
pandemic. Wearable devices must
overcome unique challenges related to
skin fragility, anatomical differences, and
differences in physiological ranges for
heart rate and respiratory rate.(14-16)”

Given the inherent vulnerability and distinct physiology of pedi-
atric patients compared to adults, the potential utility of wearable
devices for monitoring physiological parameters in this popu-
lation extends beyond the pandemic. Wearable devices must
overcome unique challenges related to skin fragility, anatomi-
cal differences, and differences in physiological ranges for heart
rate and respiratory rate.(14-16) Current monitoring methods
require invasive and bulky devices that not only risk injury to
neonatal skin (17, 18) but also preclude therapeutic parent-child
skin-to-skin contact (19) and are not conducive for home use.
Appropriately designed wearable biosensors have the poten-
tial to ameliorate these limitations and enable continuous, con-
venient physiological monitoring of neonates and infants. This
systematic review assesses wearable devices that monitor car-
diopulmonary function in neonates and infants by summarizing
accuracy, performance, and usability.
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Methods:
Search strategy and selection criteria

This systematic review assessed the accuracy and reliability of
wearable devices for cardiopulmonary monitoring in neonates and
infants available in the scientific literature. The protocol was pro-
spectively registered on Prospero (CRD42020200642),(20) and
reported according to PRISMA standards.(21) A medical librarian
(M.B.) created search strategies for the themes of cardiovascu-
lar disease, infants, and wearable electronic devices. The search
strategies were performed in PubMed (MEDLINE) 1946-, Embase
(Elsevier) 1947-, the Cochrane Library (Wiley), Scopus (Elsevier)
1823-, and IEEE Explore (IEEE) 1872-. The search strategies
for the Embase, Cochrane, Scopus, and IEEE databases were
adapted from the MEDLINE search strategy. All databases were
searched from inception with no date or language limits. Searches
were completed by June 1, 2020. The full strategies are available
in Appendix 3. All results were exported to Rayyan, and the auto-
matic duplicate finder was applied.(22) The references of relevant
studies were also reviewed to identify additional manuscripts.

“Inclusion criteria were the use and
assessment of wearable technology in
the neonatal or infant population. This
includes subjects under two years of age,
with neonates defined as birth to age less
than one month and infants defined as
age one month to less than two years per
Food and Drug Administration guidelines.
(23)”

Inclusion criteria were the use and assessment of wearable tech-
nology in the neonatal or infant population. This includes subjects
under two years of age, with neonates defined as birth to age less
than one month and infants defined as age one month to less
than two years per Food and Drug Administration guidelines.(23)
We also included programmable simulators for this age group for
cardiopulmonary monitoring with the presentation of original data
and publication in English. Animal studies, non-original studies,
secondary research, abstracts, studies with only patient-reported
outcomes, and studies using technology without investigation of
its properties were excluded. Two reviewers (E.W., A.R.) screened
all articles independently on the online Rayyan platform. First, a
titte and abstract screening were performed, followed by the full
manuscript review of the selected abstracts. Disagreements were
resolved by discussion between all reviewers.

Data analysis:

A standardized template for data extraction was developed and pi-
loted with three articles in which two authors (E.W., A.R.) extract-
ed relevant data. Both individual patient-level data and summary
estimates were used. The template was modified according to the
pilot assessment, and each author subsequently independently
extracted data from the remaining articles. Each reviewer as-
sessed all manuscripts for risk of bias using a modified ROBINS-|
scale (available in Appendix 4), constructed with the assistance
of the medical librarian (M.B.), which included grading of selec-
tion, performance, attrition, detection, and reporting bias.(24) The
outcome measures reported by the studies were heterogeneous.

Extracted variables included sensitivity, specificity, intraclass cor-
relation coefficients, and mean difference. Discrepancies in the
extraction results were discussed and resolved by both reviewers.

Results:

The search identified a total of 2323 unique citations. Four addi-
tional studies were identified through hand searching and review
of references of included studies. After title and abstract review,
28 full-text articles were assessed for eligibility, and 16 studies de-
scribing 17 neonatal wearable devices were included in the final
analysis (Figure 1). Three of the devices assessed were commer-
cially available (Baby Vida, Owlet Smart Sock 2, and ANNE One),
while the remaining 14 were in development as of 2020. Overall,
14 studies were engineering papers, and two were non-random-
ized studies of interventions. Additional information regarding the
included studies is detailed in Table 1.

Device Designs

Body Placement

Given the intended utility of wearables as convenient, non-inva-
sive devices for continuous monitoring, location, and placement of
the device on the body are critical considerations in their design.
This is a particular challenge in neonates and infants with smaller
total body surface areas and often more fragile and irritable skin.
(25) Most wearables in the cohort were designed for placement
on the neonate’s foot (three studies) or chest (three studies), or
both (two studies) (Figure 2). Foot devices were wrapped around
the foot and ankle, characterized as “socks,” “booties,” or skin-like
wireless foot modules. Chest units varied from adhesive biosen-
sors to chest belts. Six studies developed devices embedded in
an article of clothing. Two devices were secured to the forehead,
which the authors asserted would limit manipulation during cloth-
ing removal.(26) Generally, devices with both chest and limb com-
ponents report more accurate device outputs.

“Inclusion criteria were the use and
assessment of wearable technology in
the neonatal or infant population. This
includes subjects under two years of age,
with neonates defined as birth to age less
than one month and infants defined as
age one month to less than two years per
Food and Drug Administration guidelines.
(23)”

Battery

Power management is an important component of wearable de-
vice development given their intended use as long-term continu-
ous monitoring tools,(27) and a significant portion of energy con-
sumption occurs during raw data transmission from the device to
external sites or the cloud.(28) Eight studies reported the use of
a Bluetooth Low Energy (15) system to transmit collected data.
Other technologies include near-field communication,(15) Teflon-
associated microwires,(15) Zigbee technology,(29) and microcon-
troller transceivers.(30) To satisfy power requirements, most used
commercially available batteries. However, innovation in battery
technology and battery-free power sources are exciting and nec-
essary for the evolution of future wearables(27). Chung et al. de-
scribed several alternate power sources, including a modular bat-
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Figure 1: Study selection
(Prisma flowsheet)

2675 records identified through
literature search in PubMed
(MEDLINE) 1946-, Embase
(Elsevier) 1947-, the Cochrane
Library (Wiley), Scopus (Elsevier)
1823-, and IEEE Explore (IEEE)
1872-

4 article identified through
bibliography search

v

2327 unique citations
after duplicates removed

v

2297 records excluded
based on title and abstract
review

A 4

28 full text articles
assessed for eligibility

v

2 abstract-only studies
excluded

A 4

16 articles included in
systematic review

v

12 full text articles excluded

n=8 Improper study
population (eg, age >2yo)
n=2 No assessment of
wearable device

n=2 Technology was not a
wearable device
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tery unit that magnetically and electrically couples to their chest
sensor called ANNE® One.(31) In addition, the study described
the potential for a battery-free system that relies on wireless pow-
er transfer via a magnetically coupled harvesting unit configured
to receive power from a transmission antenna.(16) Newly devel-
oped fabric onesie and Bellyband devices were battery-free, utiliz-
ing passive Radio Frequency Identification (RFID) technology for
continuous energy supply.(32)

“Wearable devices often have four
major modalities: (1) a biopotential-
specific sensor unit, such as an
electrocardiogram (ECG), (2) a motion
sensor unit, such as an accelerometer or
gyroscope, (3) an optical measurement
unit, such as a photoplethysmograph,
and (4) an environmental sensor unit,
such as a video camera.”

Device Outputs:

Wearable devices often have four major modalities: (1) a biopo-
tential-specific sensor unit, such as an electrocardiogram (ECG),
(2) a motion sensor unit, such as an accelerometer or gyroscope,
(3) an optical measurement unit, such as a photoplethysmograph,
and (4) an environmental sensor unit, such as a video camera.
The devices included in this review contained variable combina-
tions of these sensor modalities (Table 1). Of the 14 devices, 11
included a biopotential-specific sensor unit: six devices had ECG
monitoring capabilities, and three contained pulse oximetry sen-
sors. Seven of the 14 studies incorporated a motion sensor unit as
a 3-axis-accelerometer. Three devices utilized photoplethysmog-
raphy (PPG) sensors. Finally, five incorporated environmental
sensors to measure body temperature and respiratory rate (16).

Given the breadth of possible cardiopulmonary function measures,
final device outputs were not uniform across the devices. The
simplest devices measured only respiratory rate. More advanced
sensors reported an array of physiological parameters, including
heart rate (H.R.), body temperature, and pulse oxygen saturation
(SpO2). H.R. was calculated through several methods, including
the derivation from PPG, ECG, and reflected light intensities of
the arterial pulse.(25) While PPG-derived HR is most accurate
due to minimal confounding factors such as breathing patterns; all
three methodologies are readily utilized and accepted.(33) R.R.
was derived by pulse oximetry,(34) 3-axis-accelerometry,(35)
fabric strain gauges,(32) magnetic field signal,(36) and ECG.(15,
16) Several devices reported unique capabilities, including sweat
monitoring through collecting raw garment moisture volume(29)
and ECG-derived pulse arrival time (PAT), which is a surrogate for
continuous systolic blood pressure.(16)

Performance Metrics:

The primary outcome of interest was device accuracy and per-
formance. However, there was significant heterogeneity in how
results were reported across studies. Some studies reported sen-
sitivity and specificity, while others reported alternate parameters,
including mean differences and intraclass correlation coefficients.
This variability can be attributed to the variety of device validation
methodologies utilized by investigators and the different stages of
development in which devices were tested.

Study Conditions:

While most publications recruited neonates and infants for testing,
two studies used simulated models: an age-matched infant and a
skin model to test a bellyband device and a onesie, respectively.
(32, 37) Subgroups of neonates and infants also studied varied,
with inclusion criteria as specific as infants with pulmonary dis-
ease(36) to as wide a group as all admitted premature neonates
in the neonatal intensive care unit (NICU) and pediatric intensive
care unit (PICU).(15, 16, 38, 39) Bonafide et al. utilized the broad-
est study population, which included infants with any cardiopulmo-
nary condition requiring hospitalization at a large U.S. children’s
hospital.(34) When reported, the duration of device testing ranged
widely from 18 minutes(40) to 230 hours.(31) Only two other stud-
ies carried out more than two hours of device validation, citing 30
and 2.5 hours of data, respectively.(16, 39) Study sizes were simi-
larly disparate, varying from one subject(29, 30, 32, 37, 38, 41) to
the largest cohort of 71 subjects.(31) There were several failures
to report device validation methodology—one study did not report
sample size,(25) and seven omitted descriptions of testing dura-
tion (Table 3). Device validation was overwhelmingly performed in
the hospital or laboratory, with only one study conducting valida-
tion tests in the home.(15)

“There were several failures to report
device validation methodology—one
study did not report sample size,(25) and
seven omitted descriptions of testing
duration (Table 3). Device validation was
overwhelmingly performed in the hospital
or laboratory, with only one study
conducting validation tests in the home.
(15)”

Validated Devices:

In order to clinically validate new technologies, existing standard
of care consensus systems must be used for product testing.
(42, 43) In our cohort of studies, gold standard devices such as
the IntelliVue MX800 bedside patient monitor and Masimo SpO,
sensors were utilized as comparators in four of the 16 studies.
Only these four studies can be validly assessed via their report-
ed outcomes. Three of the studied devices demonstrated strong
performances and close correlation with standard-of-care sys-
tem outputs. Chung et al. developed and validated two separate
monitoring platforms. In a 2019 Science paper, they introduced
a binodal wearable system consisting of two electronic compo-
nents mounted on the chest and foot, respectively. The system
had H.R., R.R., and SpO: measuring capabilities validated in
three NICU neonates. There was a reported mean difference of
—0.17 beats per minute, 0.75 breaths per minute, and 1.02% for
H.R., R.R., and SpO., respectively, when compared to the Intel-
liVue MX800. This wearable system also piloted PAT calculations
via ECG and PPG raw data, although no correlative results with
gold standard blood pressure measurements were reported. In
the 2020 Nature Medicine article, the group described a newer
iteration of their wearable system (ANNE® One) with more robust
validation data. Compared to the IntelliVue MX800, the wireless
sensor H.R. and SpO: measures showed a mean difference of
-0-02 beats per minute and 0-11%, respectively, for a cohort of
20 neonates.(16) The calculated H.R. standard deviation (S.D.)
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Study Selection Bias Performance Bias Attrition Bias DetBei:gon Reg?;tsing Overall Quality
Consistent
application | Selection of
of inclusion | representa-
and exclu- | tive group Followed a Consistent
sion criteria | of partici- Followed | method that Report- Reporting | and com- Complete,
in selection | pants with methods could be used | ing of all | of device | prehensive | non-selective
of partici- adequate as out- to validate the | outcome | validation | outcome reporting of
pants sample size | lined device data data. measures data
Agezo et al, 2016 High High Low Low Unclear Unclear Low High Med risk of bias
Low Low
Bonafide et al, 2018 | Low Low Low Low High Low Low risk of bias
Chen et al, 2010 High High Low Low Low Low High High Med risk of bias
Chen et al, 2020 Low Low Low Low Low Low Low Low Low risk of bias
Chung et al, 2019 Low Low Low Low Low Low Low Low Low risk of bias
Chung et al, 2020 Low High Low Low Low Low Low High Low risk of bias
De et al, 2017 Low High Low Low High Low High High Med risk of bias
Ferreira et al, 2016 High High Low Low High High Low High High risk of bias
Inamori et al, 2020 High High Low Low High High Low High High risk of bias
High
Leier et al, 2014 High High Low High High High Unclear High risk of bias
Linti et al, 2006 High Unclear Low High High High High High High risk of bias
Maitha et al, 2020 High High Low High Low Unclear Low Low Med risk of bias
Petrus et al, 2015 Low High Low Low Low Low Low Low Low risk of bias
Raj et al, 2018 Low Low Low Low Low Low Low Low Low risk of bias
Rimet et al, 2007 Low Low Low Low Low Low Low Low Low risk of bias
Vora et al, 2017 Unclear Unclear Low Low High Low Low High Med risk of bias
Table 2: Quality and Bias Assessment of Included Studies
Risk of bias was assessed using a modified ROBBINS criteria
and 3 categorizations: low, high and unclear risk of bias. Overall
quality was reported as med (medium), low, and high risk of bias.
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Table 3: Performance and Accuracy of Wearable Devices

Relevant Cumulative . Comparator
Study Wearable Device measures Stud);i(F;c:pula- Duration of c.l;is(};;}g - (*standard of Main Findings
tested Testing care)
Agezo etal, Fabric onesie Heart rate 1 skin dummy Unspecified Lab MediTrace Output signal quality obtained from fabric
2016 with cardio ECG foam elec- onesie had 98.80% correlation with that
stimulator trodes from standard foam comparator.
Bonafide et  Owlet Smart SpO, 30 infants 60 hours Hospital Masimo Radi- Sensitivity for hypoxemia was 88.8%.
al, 2018 Sock 2 cal 7*
Specificity for hypoxemia was 85.7%.
Sensitivity for bradycardia was 0.0%.
Specificity for bradycardia was 100.0%.
Baby Vida Sensitivity for hypoxemia was 0.0%.
Specificity for hypoxemia was 100.0%.
Sensitivity for bradycardia was 0.0%.
Specificity for bradycardia was 82.3%.
Chenetal, Smartjacket Heartrate, 1 premature Unspecified NICU Solar® 8000M  Temperature readings were within 0.1°C
2010 SpO,, tem-  infant patient monitor  of Solar® 8000M.
perature
“Very good agreement” between smart
jacket and Solar® 8000M derived HR
and SpO,
Chenetal, Smartvest ECG, heart 15 neonates 150 minutes NICU Polysomnogra- ECG has “comparable signal quality and
2020 rate, respi- phy (PSG) amplitude compared to PSG”.
ratory rate
HR Pearson correlation of r=0.967.
RR Pearson correlation monitoring was
r=0.969.
Chung et al, Dual sensor Heartrate, 3 neonates Unspecified NICU Intellevue HR mean difference of —0.17 beats per
2019 system including  respiratory MX800, Phil- minute.
a chest and limb rate, SpO, lips*
Sensor. RR mean difference of 0.76 breaths per
minute SpO, mean difference of 1.02%.
Chung etal, ANNE® One Heartrate, 20 neonates 25 hours NICU, Intellevue HR mean difference of —0.02 beats per
2020 monitoring SpO,, tem- PICU MX800, Phil- minute, SD of 2.08 bpm.
platform with two  perature lips*; Giraffe
sensors including Omnibed SpO, mean difference of 0.11%, accu-
a chest and limb Incubator, GE racy root mean square of 2.99%
SEensor. (temp
Temperature mean difference of 0.21°C,
SD of 0.26°C.
Respiratory 6 neonates Unspecified NICU, Direct physician RR mean difference of 0.11, SD of 1.95
rate (41 data PICU observation bpm.
points)
PAT/PTT 2 infants 4 hours PICU Arterial line* PAT-derived SBP mean difference of

1.60 mmHg, SD of 7.99 mmHg.

PTT-derived SBP mean difference of
—0.04 mmHg, SD of 7.86 mmHg.

(These results are within the ANSI/
AA<MI SP10 standard for blood-pres-
sure cuffs, which requires a mean differ-
ent and SD of <5 mmHg and <8 mmHg.)
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De et al,
2017

Ferreira et
al, 2016

Inamori et
al, 2020

Leier et al,
2014

Linti et al,
2006

Maitha et al,
2020

Petrus et al,
2015

Raj et al,
2018

Rimet et al,
2007

Vora et al,
2017

Forehead belt

Chest belt

Forehead device

Foot monitoring
device

Sensory baby
vest

Wireless vest

Vest-based Flo-
right ©

system

Wearable respira-
tory rate device

BBA Bootee

RFID Infant Moni-
tor (Bellyband)

Body tem-
perature,
ambient
tempera-
ture, ac-
celeration,
heart rate

Heart rate,
respiratory
rate

Heart rate,
Spo,

Heart rate,
respiratory
rate, SpO,

Heart rate,
respira-

tory rate,
temperature

Heart rate,
respiratory
rate, body
position

Respiratory
rate

Respiratory
rate

Heart rate,
SpO,

Heart rate,
respiratory
rate

3 neonates

1 infant

Neonates

1 neonate

1 simulation
infant

2 infants

19 healthy
infants, 18
infants with lung
disease

30 neonates

71 neonates

Simulation infant

1.5 hours

“Minutes”

Unspecified

“Several

hours”

Unspecified

1121.2

seconds

380 minutes

Unspecified

230 hours

Unspecified

Hospital

Unspeci-
fied

Unspeci-
fied

Unspeci-
fied

Lab, hos-

pital

Lab

Hospital

Hospital

Hospital

Lab

Unspecified

Polar model
T-34 heart rate
chest strap

Unspecified

None

None

None

Ultrasonic flow-
meter (USFM)

Clinician
tabulated RR +
video camera
for backup/
cross certifica-
tion

Hewlett
Packard Merlin
with a Nellcor
SpO, module™;
Datascope
Passport Il with
a Masimo SpO,
module*

NI myDAQ
(data acquisi-
tion module)

Temperatures, body acceleration and
heart rates correlated exactly with exist-
ing wired system.

Chest belt and standard reference sys-
tem “behave similarly in terms of heart
rate measurement”.

Device able to detect all breaths when
infant is on their back.

HR and SpO, results were “close to com-
mercial monitor”.

No analysis of device accuracy.

No analysis of device accuracy.

Accelerometry data was qualitatively
consistent with observed movement.

RR mean difference of 0.71/min, with a
95% Cl1 0.24 — 1.17, p= 0.031.

Device had a correlation coefficient (r) of
0.974 with physician tabulated values.

SpO, mean difference of -2.7%, SD of
2.1°/§ and HR mean difference of -1bpm,
SD of 9bpm when compared to the HP/
Nellcor unit.

SpO, mean difference of 0.4%, SD of
1.6% and HR mean difference of -3bpm,
SD 6bpm when compared to the Masimo
unit.

Heart rate correlation was r=0.9976.

Respiration monitor detected apnea
within 10s of its onset.

Legend: SpO, = oxygen saturation, SD = standard deviation

Definitions: neonate = under 28 days old, infant = at or under 1 year old
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of 2-08 beats per minute and SpO: accuracy root mean square of
2-99% fell within the regulatory guidelines of the Food and Drug
Administration (FDA).(44) PAT- and pulse transit time (PTT)-de-
rived systolic blood pressure were validated against arterial line
monitoring and reported mean difference. S.D. similarly fell within
American National Standards Institute and Association for the Ad-
vancement of Medical Instrumentation SP10 standards .(45) (15)
The third validated device is the BBA Bootee described by Rimet
et al. (31) This soft sandal-like device primarily reports H.R. and
SpO: but also features an accelerometer which outputs infant mo-
tion data. In their study of 71 infants, they reported H.R. mean
difference £ S.D. of -2:7% % 2:1% (-1 bpm+9 bpm) compared with
an FDA-approved Nellcor™ system and SpO: mean difference
+/- SD of 0-4%1-6% (-3bpmt6bpm) compared with the Masimo
SET® pulse oximeter.

“The Owlet Smart Sock demonstrated a
sensitivity and specificity for detection

of hypoxemia of 88-8% and 85-7%,
respectively. However, sensitivity and
specificity for bradycardia detection were
0-0% and 100-0%.”

Unvalidated Devices:

Although Bonafide et al. used standardized comparators in their
investigation of two marketed devices, their results demonstrated
the inaccuracy of technology. Thirty hours of the pulse oximeter
and pulse measurements by the Owlet Smart Sock and Baby Vida
were compared with the Masimo Radical 7 device, which features
the Masimo rainbow SET® pulse oximeter.(34) The Owlet Smart
Sock demonstrated a sensitivity and specificity for detection of hy-
poxemia of 88-8% and 85-7%, respectively. However, sensitivity
and specificity for bradycardia detection were 0-0% and 100-0%.
The Baby Vida sensitivity and specificity for hypoxemia were 0-:0%
and 100-0%, and for bradycardia, 0-0% and 82-3%, respectively.
Unspecified or non-standard of care comparators were used in
the remaining twelve studies. These comparators included video
camera-captured respiratory and physician-observed respiratory
rates, which were used to validate the respiratory rate monitoring
device.(35) Validation of the RFID Bellyband reported a H.R. cor-
relation of r=0-998 with a portable data acquisition device called
N.I. myDAQ .(32) A commercially available yet clinically unvali-
dated was used to test a novel chest belt device,(30) and an ul-
trasonic flowmeter with facemask was compared to a newly de-
veloped vest system (36). Strong Pearson correlation coefficients
(H.R. correlation of r=0-967 and R.R. correlation of r=0-969) were
reported between the smart vest and an unspecified polysomnog-
raphy unit.(39) In another study of a novel forehead belt, the com-
parator was described as the hospital’s “existing wired system”;
however, further detail regarding the make and model of the tech-
nology was omitted.(26) Three studies did not use a comparator
or report device accuracy.(29, 40, 41) In several instances, stud-
ies reported using comparator measures but did not publish the
comparison data between the wearable and the standard of care
device.(25, 30) For example, the smart jacket described by Chen
et al. was validated against a Solar® 8000M patient monitor; how-
ever, data points and statistical analysis were not reported.(38)

Quality Assessment:

The quality of each publication was assessed based on selec-
tion bias, performance bias, attrition, detection, and reporting bias

based on the modified ROBINS-| scale, outlined in Table 2. Over-
all, six of the 16 studies had a high risk of selection bias due to
inconsistent application of inclusion and exclusion criteria in par-
ticipant selection, inadequate sample sizes, and unrepresentative
participant groups. Three studies were at high risk of performance
bias, given the failure to follow rigorous methods that could be
used to validate the device. Additionally, seven studies had high
attrition bias due to incomplete outcome data reporting, while four
studies had high attrition bias due to a lack of device validation
reporting. Most studies (12 of 16) had low detection bias, defined
as bias in the outcome measurement outcome. Eight studies had
high reporting bias due to selective data reporting.

“This review, including 16 studies,
summarizes the evidence around the
accuracy and performance of wearables
for cardiopulmonary monitoring in
neonates and infants. This is the first
systematic review to explore the validity
and reliability of wearable technologies for
continuous monitoring in this population.”

Discussion:

This review, including 16 studies, summarizes the evidence
around the accuracy and performance of wearables for cardiopul-
monary monitoring in neonates and infants. This is the first sys-
tematic review to explore the validity and reliability of wearable
technologies for continuous monitoring in this population. Three
novel technologies (the mechanical adhesive sensors of Chung et
al.,(15, 16) and the BBA Bootee(31)) provided robust evidence of
reliable performance with data outputs characterized by low mean
differences against standard-of-care systems. Newer systems,
published more recently than this review, suggest opportunities
to assess both traditional vital signs such as heart rate and blood
oxygenation as well as advanced measures such as cerebral he-
modynamic monitoring.(46)

While the remaining 13 studies described the device designs
with technical detail, clinical evaluation was limited; small sample
sizes, poor comparators, and multiple instances of missing data
compromised results. Short device testing durations were par-
ticularly notable, as the intention of wearables is long-term, con-
tinuous monitoring to capture rare catastrophic events rather than
surveil intermittent point measurements of vital signs. This high-
lights the limitations of the current body of research on wearables
in the infant and neonate population, with a need for larger, more
rigorous investigations.

Furthermore, while wearable devices are most promising and
often marketed for home monitoring neonates and infants (e.g.,
Owlet), only one was tested in a non-hospital or laboratory set-
ting. While most studies described wearables newly developed
by the authors, there is a need for external validation testing. For
instance, Bonafide et al. investigated two marketed but non-FDA
cleared devices: the Baby Vida and Owlet Smart Sock 2.(34) They
showed that the Owlet Smart Sock inconsistently detected hypox-
emia and the Baby Vida device failed to both detect hypoxemia
and display accurate low pulse rates. Home-based monitoring for
neonates and infants remains a major unmet clinical need, where
wearable wireless devices have tremendous potential. A recent
analysis of NICU Medicaid patients demonstrated a 37% one-
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year readmission rate, (47) suggesting inadequacies of discharge
planning and home transition programs, which could be aided by
implementing wearable home monitoring devices.

Notably, the current evidence for wearables use in neonates and
infants has a low-GRADE rating.(48) In our overall quality as-
sessment, 25% and 31% of included studies were systematically
characterized by high and medium risk of bias, respectively. Data
logging and processing and device sensitivity and specificity vali-
dation must be improved to assure the broad applicability of high-
quality, evidence-based technologies in continuous cardiopulmo-
nary monitoring. Fortunately, some of these efforts are ongoing,
with some systems even achieving FDA clearance. For instance,
the ANNE One system (Sibel Inc., Niles, IL), included in this re-
view,(16, 49) and the Lifetouch biosensor (Isansys Lifecare Ltd,
Oxfordshire, U.K.) (50) are FDA-cleared but currently limited to
only adults. A recent 2022 publication showed that the ANNE One
system compared favorably for heart rate, respiratory rate, SpO-,
and temperature against gold standard wired systems in n=84 ne-
onates.(51) Notably, another medical device startup focused on
global health, Neopenda, is also developing a wearable forehead
device for neonatal monitoring in low-income settings.(52) Future
work should focus on rigorous, well-conducted comparative trials
of these new systems with gold standard wired monitoring sys-
tems followed by confirmatory studies in the home.

“Our review here suggests a tremendous
unmet clinical need and a gap in evidence
for novel wearable monitoring platforms
for neonates and infants—too often,
vulnerable populations such as these

are overlooked when it comes to medical
technology innovation.”

Conclusion:

Our review here suggests a tremendous unmet clinical need and
a gap in evidence for novel wearable monitoring platforms for
neonates and infants—too often, vulnerable populations such as
these are overlooked when it comes to medical technology inno-
vation. In 2016, Congress enacted the 21t Century Cures Act with
explicit incentives to drive forward pediatric device innovation.
(53) Since then, the FDA has acted in conjunction with industry
and other stakeholders to support pediatric device development
through targeted meetings(54) and new initiatives (e.g., System of
Hospitals for Innovation in Pediatrics(55)). The needs of neonates
and infants for new monitoring solutions can only be met through
coordinated collaboration between academics, entrepreneurs, in-
dustry, and regulators.

Figure 2: Wearable devices for cardiopulmonary monitoring in
neonates and infants

Top: Textile-based devices

A. Foot monitor composed of a three-axis accelerometer, optical
sensors, and temperature sensor(41)

B. Fabric onesie with two sewn-in ECG electrodes and RFID inte-
grated connectors; ECG pulse signal obtained from onesie show-
ing high correlation with a foam electrode(37)

Bottom: Patch-based devices

C. Skin interfaced biosensors designed for the limb and chest;

Bland-Altman plots showing insignificant mean difference stan-
dards for H.R. and SpO,(16)

D. Ultrathin, wireless ECG patch mounted on the chest with rep-
resentation ECG and PPG waveform outputs from a healthy neo-
nate(15)
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Letters to the Editor

Response to Physicians
Against Drug Shortages
(PADS): End Chronic
Shortages & Skyrocketing
Prices of Generic Drugs,
Devices & Supplies, Repeal
the 1987 Medicare
Anti-Kickback “"Safe Harbor”
for Hospital Group
Purchasing Organizations
(GPOs)

I e e e e
Dear Editor:

By sharing the letter to Senators Patty Murphy and Richard Burr,
Goldstein and Zweig highlight the efforts of Physicians Against
Drug Shortages (PADS) and the skyrocketing charge of generic
drugs, durable medical equipment, and supplies for both infants,
children, and adults through Group Purchasing Organizations
(GPOs). | commend their analysis and hope that the Senators
will heed their concerns.

“By sharing the letter to Senators Patty
Murphy and Richard Burr, Goldstein and
Zweig highlight the efforts of Physicians
Against Drug Shortages (PADS) and the
skyrocketing charge of generic drugs,
durable medical equipment, and supplies
for both infants, children, and adults
through Group Purchasing Organizations
(GPOs). | commend their analysis and
hope that the Senators will heed their
concerns”

Oregon and three other states are making bold efforts to control
the high cost of health care, especially for Medicaid populations,
tribal members, immigrant populations, and others served by the
Oregon Health Plan. Through a public process for transparency,
Oregon has established health care growth targets and set the
stage to hold both the public and private markets accountable for
containing these costs, although it does not confront the issues of
drug shortages (especially generic drugs). A recent report pres-
ents a detailed look at Oregon’s health care costs and cost growth
between 2013 and 2019 (the latest reported data). This effort
resulted from the Oregon Legislature establishing a Sustainable
Health Care Cost Growth Target Program, which set a statewide
target for the annual per person growth rate of total health care

spending. (https:/go.usa.over/xzFpX).

“Through a public process for
transparency, Oregon has established
health care growth targets and set the
stage to hold both the public and private
markets accountable for containing these
costs, although it does not confront the
issues of drug shortages (especially
generic drugs). ”

Key findings are that between 2013 and 2019, health care costs
grew faster than the national average and faster than income and
inflation. However, in terms of dollar amounts, health care in Ore-
gon in any given year is less expensive than the national average.
Per person, health care costs in Oregon grew by 49% from 2013
to 2019 (or 6.9% annually). Medicare costs per person grew 58%,
commercial costs per person grew 45%, and Medicaid costs grew
at least 32%. Overall, Inpatient services were the highest cost
category, followed by professional services. Pharmacy costs per
person from 2013 to 2019 rose by 20% per year among Medicare-
covered Oregonians.

Medicaid costs were generally the lowest, and Medicare costs
were the highest, considering each market. In the commercial
market, per person costs in the professional service category
were the highest at $1657 and contributed the most to overall cost
growth between 2013 and 2019. In the Medicare market, inpa-
tient per person costs were the highest cost category at $3489
in 2019, and pharmacy per person costs in Medicare grew the
most at 185% over the six years. In the Medicaid market (Oregon
Health Plan patients), inpatient per person costs were the highest
cost category at $1250 in 2019, and professionals and pharma-
cies contributed the most to overall cost growth between 2013
and 2019. In 2020 the OHP covered 43% of all children, including
Medicaid, SCHIP, Cover All Kids, and Reproductive Health Eqg-
uity Act. (Allen, Patrick, and Coyer, Lori, Oregon Health Authority
Health Systems Divospm, Oregon Health Plan 2019). However,
4.1% of children do not have health insurance. Oregon ranks 19"
of 51 in the number of children without medical/dental or behav-
ioral health benefits or an estimated 38,000 children in Oregon.

Pharmacy drug costs following Oregon Revised Statute 646A.689,
the Oregon Department of Consumer and Business Services es-
tablishes a transparency program to accept reports and disclose
certain information from prescription drug manufacturers, health
insurance carriers, and consumers on drug prices. This trans-
parency aims to provide accountability for prescription drug pric-
ing through the notice and disclosure of specific drug costs and
price information from pharmaceutical manufacturers, health
insurers, and consumers. Manufacturers are required to re-
port 60 days in advance of specific price increases as required
by Oregon House Bill 2658 (heeps://ohs.oregonlegislature.gov/
liz/2019R1Measures/Pverview/HB2658). Further, the public is en-
couraged to submit their experiences on how rising prescription
drug prices have affected their lives or if they have experienced a
price increase to the program. The Oregon legislature approved
by the Governor (HB 2623) a maximum of $75 co-pay for insulin
per month owing to consumer gouging for the increasing price of
insulin. However, this co-pay may be burdensome even for OHP
and fixed-income patients. Although these efforts are laudable
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in “controlling” cost escalation and transparency, the significant
impact of GPOs in Oregon is through intensive lobbying of the
legislature (much of which is non-transparent).

Fortunately, Oregon has one of the highest breastfeeding rates
in the country, with an estimated 64% of mothers breastfeeding
through 6 months or longer and surpassed only by Alaska, Wash-
ington, and Montana. (Breastfeeding Report Care United States
2020, cdc.gov/breastfeeding/data/reportcard.htm). Nonetheless,
formula shortages (even through the Women Infants and Children
program) hampered the availability of artificial milk for infants and
special nutritional supplements for infants with metabolic disor-
ders. In 2018, Oregon’s Health Evidence Review Commission,
among a few other states, added donor/banked human milk as
a benefit for infants whose mothers could not provide sufficient
human milk for their infants to the prioritized list of covered health
services when donor milk came from a licensed breastmilk bank.
Through the OHP and State Health Insurance Program, over 90%
of Oregon’s infants, children, and adolescents receive these ben-
efits, although access to some services (including specialty care)
may not be equitable, especially in rural areas and among tribal
members.

“Through the OHP and State Health
Insurance Program, over 90% of Oregon’s
infants, children, and adolescents receive
these benefits, although access to some
services (including specialty care) may
not be equitable, especially in rural areas
and among tribal members. ”’

As documented in their editorial, Goldstein and Zweig document
the evidence of deadly consequences of Group Purchasing Or-
ganizations contracting, increasing prices far out-pacing wages
and inflation. | likewise encourage Senators Murphy and Burr to
remove the 1987 Medicare anti-kickback “safe harbor” provisions
which exempted CPOs from criminal prosecution for taking kick-
backs from suppliers. For Neonatologists, joining efforts with the
voice of Physicians Against Drug Shortages and deter the perni-
cious effects of GPO and pharmacy benefit managers on unwar-
ranted drug unavailability and pricing patterns both in hospital and
at home that face all Neonatologists advocating for their patients
and families.

“I likewise encourage Senators Murphy
and Burr to remove the 1987 Medicare
anti-kickback “safe harbor” provisions
which exempted CPOs from criminal
prosecution for taking kickbacks from
suppliers. ”

T. Allen Merritt, M.D., MHA

Dear Dr. Merritt:

Many thanks for writing in support of our letter to the Senate HELP
Committee and for your trenchant analysis of Oregon’s health
care costs.

Exhaustive documentation gathered over more than two decades
shows that the misbegotten 1987 Medicare anti-kickback “safe
harbor” for GPOs (and pharmacy benefit managers, aka PBMs)
is at the root of much of what is wrong with American health care:
Chronic shortages and grossly inflated prices of generic injec-
table drugs, masks, and other personal protection equipment
(PPE) and other hospital goods; outrageous prices for drugs sold
through PBMs to individuals; lack of competition and medical de-
vice innovation, even physician burnout. Doctors resent being
told by materials managers that they cannot use the best available
pacemaker or hip implant for their patients because those devi-
ces are not on their hospitals’ GPO contracts. Within Neonatology,
GPO “decision-making” drives the choice of the ventilator, pulse
oximeter, and even EHR. The pharmacy and therapeutics com-
mittee evaluates the available choices, those permitted by GPO
contracting, and not those that produce the best possible results
or outcomes.

“Exhaustive documentation gathered
over more than two decades shows that
the misbegotten 1987 Medicare anti-
kickback “safe harbor” for GPOs (and
pharmacy benefit managers, aka PBMs)
is at the root of much of what is wrong
with American health care: Chronic
shortages and grossly inflated prices

of generic injectable drugs, masks, and
other personal protection equipment
(PPE) and other hospital goods;
outrageous prices for drugs sold through
PBMs to individuals; lack of competition
and medical device innovation, even
physician burnout. ”

The notion of a system in which dominant suppliers are permitted
by statute to pay kickbacks (aka bribes) to for-profit buying cartels
for exclusive access to thousands of health care facilities is pre-
posterous. It is a “legalized” fraud, to put it bluntly. Unfortunately,
a vast well-financed lobbying and PR operation has grown, like a
malignant tumor, to protect the unsafe safe harbor and the gravy
train it has created for GPO insiders, CEOs of shareholder hospi-
tals, and other predators. Worse still, there is no conclusive evi-
dence that any saving results from these organizations and their
interference in evidence-based best practices.

” o«

Their tactics include “donations,” “grants,” and outright payments
to medical societies, non-profit patient “advocacy” groups, aca-
demics, and health care policy “experts.” We know at least one
instance in which a medical society executive, a physician, was
threatened with losing his job if he lobbied for repeal. One doctor
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characterized this as a war between “the suits and the scrubs.” At
the same time, medical students and residents are discouraged
from communicating with the industry about any newer innovative
products. Often, they are unaware of alternatives outside of the
GPO-sponsored options. The need for physicians to avoid conflict
or commercial bias facilitates the continuation of the “safe” har-
bor since medical decision-making is no longer in their purvey but
instead controlled by Group Purchasing Organizations and their
stranglehold on hospital purchasing.

“The need for physicians to avoid
conflict or commercial bias facilitates the
continuation of the “safe” harbor since
medical decision-making is no longer

in their purvey but instead controlled

by Group Purchasing Organizations

and their stranglehold on hospital
purchasing.”

We can restore competition and integrity to the supply chain and
end this travesty if rank-and-file physicians, pharmacists, nurses,
and other health care workers and concerned citizens demand
that Congress repeal this pernicious statute. Indeed, Oregon is
potentially fertile ground for reform. As chair of the Senate Finan-
ce Committee, Senator Ron Wyden could help fix this if he chose
to. Representatives Kurt Schrader and Earl Blumenauer serve on
the powerful House Energy and Commerce and Ways and Me-
ans Committees, respectively, which have jurisdiction in the lower
chamber. Round up a few of your colleagues and schedule in-
person meetings with them. Furthermore, we would welcome you
as a co-chair of PADS, which has led the charge on GPO/PBM
reform for a decade.

“We can restore competition and integrity
to the supply chain and end this travesty
if rank-and-file physicians, pharmacists,
nurses, and other health care workers
and concerned citizens demand that
Congress repeal this pernicious statute.”

Respectfully,

W/hﬂ(/ :

Mitchell Goldstein, M.D., M.B.A.

Chair, PADS
Professor of Pediatrics

Loma Linda University School of Medicine
Loma Linda, CA

Contact info: mgoldstein@llu.edu Cell: (909) 257-8573
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Erratum (Neonatology Today July, 2022

Neonatology Today is aware of the following erratum affecting
the July, 2022 edition.

In their letter to the editor, Zweig and Goldstein refer to the "
American College of Emergency Medicine" They intended to
refer to the "American College of Emergency Physicians." NT
regrets this oversight.

Corrections can be sent directly to LomaLindaPublishingCom-
pany@gamail.com. The most recent edition of Neonatology To-
day including any previously identified erratum may be down-
loaded from www.neonatologytoday.net.

NT
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Neonatology Today welcomes your editorial com-
mentary on previously published manuscripts, ShOLlLd |nfClntS

news items, and other academic material relevant

to the fields of Neonatology and Perinatology. Be S epCl rClted frO m
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LomalindaPublishingCompany@gmail.com.
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IT'S NEEDED MOST.

With Envision Physician Services, you’ll find opportunities that fit your needs, schedule and goals no matter
where you are in your career journey.

We are currently featuring leadership and staff opportunities across the nation, so there’s never been a
better time to find your perfect fit.

WHY NEONATOLOGISTS CHOOSE ENVISION

Diverse practice environments in attractive locations nationwide
Competitive compensation and benefits

Physician-led practices and collaborative work environments
Flexible scheduling

Career development and leadership opportunities

Comprehensive clinician wellness support

Contact our experienced recruiters today at 855.367.3650 to learn more about our featured opportunities
and see how you can advance your career with Envision.
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Save the Date for the Second Fragile Infant
Forum for the Implementation of Standards (riFi-s)

January 18-20, 2023

“Implementing Evidence Based Strategies to
Alleviate Stress in the Baby and Family Iin
Intensive Care”

For more information contact
PACLAC.org

Q&Qflﬂc NT w——TLYC. 2 USFHealth

Callege of Public Health

“Storyteller” painting by Sharron Montague Loree, 1982

Sign up for free membership at 99nicu, the
Internet community for professionals in neonatal
medicine. Discussion Forums, Image Library,
Virtual NICU, and more...”

www.99nicu.org
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39th Annual Conference

This conference will

S AVE TH E D ATE present high quality

education and networking
opportunities to healthcare

]anuary 11-1 3, 2023 professionals who provide

care for critically ill
neonatal, pediatric, and
adult patients with a focus

Advances ]n Therapeutlcs and on respiratory problems

and management. Along

TEChnOlogY' Crltlcal Care Of with featured speakers, the

conference includes

Neonates, Children, and Adults abstract presentations on

research in the field of
respiratory and
cardiovascular issues.

Formerly:
High-Frequency Ventilation of Infants, Children
& Adults

For more information, contact:

Perinatal Advisory Council:
Leadership, Advocacy, and
Consultation

pac-lac

1010 N. Central Ave.
Glendale, CA 91202

(818) 708-2850
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Identifying Gaps — Entering the Path to High-Reliability
Organizing (HRO)

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

Abstract

The human brain evolved to act against consequences, yet deci-
sion-making models rely on information processing. Crises occur
in volatile environments, yet organizations rely on plans and plan-
ning. The gap between fluctuating events and static concepts and
models creates inconsistencies that are solved under pressure at
the local level. We identify the more consequential gaps, describ-
ing their origins and structure. Some gaps are readily bridged,
but some present existential danger, such as between identity or
beliefs and the environment.

“We identify the more consequential
gaps, describing their origins and
structure. Some gaps are readily bridged,
but some present existential danger, such
as between identity or beliefs and the
environment.”

Introduction

Computer programmers and digital engineers appreciate 10 kinds
of people: those who understand binary and those who do not.
For this article, we draw three insights from this joke: 1) people
tend to divide and classify, 2) some people do not see the divide,
and 3) people often do not understand the other side. We create
gaps when we do not bridge divides. Rather than criticize the gaps
that endanger people or the organization, we suggest the use of
engagement to bridge such gaps. This article describes the gap
between cognition and behavior, the types of gaps between the
stable and unstable environment, and consequential gaps identi-
fied in the academic literature. In subsequent articles, we will dis-
cuss the priority of consequences and the function of engagement
followed by the human performance in these situations.

Does a gap exist between the brain’s ability to process perceptions
and information (cognition) and the brain’s ability to develop adap-
tive and survival actions (behavior)? Time enhances processing
but impairs survival. Perhaps the gap is fictitious or synthesized,
a product of how we understand the brain’s adaptive functions.

The brain perceives the world, forming its perceptions into a men-
tal model or representation of the world, then subsequently pro-

cesses new information to find the truth. This firmly held belief of
the brain as an analytical computer follows the development of
computers for analysis and decision-making, initially proposed by
Allen Newell and Herbert Simon (1). Cognition became a mechan-
ical behavior, and computers became models of human thought
(2, 3).

“The human brain did not evolve

a new brain region for abstract
thought or information processing.
Instead, evolution builds on existing
characteristics that are inheritable.
Evolution also conserves inheritable
characteristics.”

The human brain did not evolve a new brain region for abstract
thought or information processing. Instead, evolution builds on ex-
isting characteristics that are inheritable. Evolution also conserves
inheritable characteristics. All cognitive activity has been built on
pre-existing brain structures.

Environmental responsiveness is such an inheritable characteris-
tic. Our cognitive processes can influence what we respond to and
how we respond. However, alertness and vigilance circuits are
shared by fish and mammals (4), while the correlated behaviors
of environmental responsiveness (boldness and aggressiveness)
are widespread in the animal kingdom, structuring the animal per-
sonality kingdom (5, 6) The animal personality characteristics of
alertness, vigilance circuits, and environmental responsiveness
are inheritable.

The brain has developed to respond to the environment with heri-
table behavioral traits for alertness, vigilance, and responsiveness
to the environment. The brain learns how to “approach or avoid an
object, to navigate to feeding sites, and to move among obstacles
(some of which might themselves be in motion) (7). The brain
“goes into the world,” interpreting and understanding the world by
taking actions to learn about objects rather than the mind becom-
ing constructed from a blank slate (3).

“The brain learns how to “approach or
avoid an object, to navigate to feeding
sites, and to move among obstacles
(some of which might themselves be

in motion) (7). The brain “goes into the
world,” interpreting and understanding
the world by taking actions to learn about
objects rather than the mind becoming
constructed from a blank slate (3).”
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The function of the brain is to understand the environment by act-
ing on the environment that fits our experience (8, 9). This also
describes the neural basis of sensemaking developed by Karl
Weick (10) and correlates with Bertrand Russell's “knowledge by
acquaintance” (11). It also supports abstract thought’s limited in-
fluence or should have during life-threatening situations. Stress
and fear drive effective action but can be accompanied by the
inherent vice of failing to respond or inordinately focusing on per-
sonal survival.

“Engagement is acting upon the
environment because we observe a
discrepancy or experience a disruption.
Such action creates more gaps regarding
philosophy, strategy, tactics for choosing
actions, and interpretation of responses.
Do we first identify the situation, apply an
algorithm, or figure out the situation by
acting?”

Engagement is acting upon the environment because we observe
a discrepancy or experience a disruption. Such action creates
more gaps regarding philosophy, strategy, tactics for choosing
actions, and interpretation of responses. Do we first identify the
situation, apply an algorithm, or figure out the situation by acting?

Gaps exist that impede our ability to prevent or respond to con-
sequences. Engagement to prevent these consequences gener-
ates feedback while bridging these gaps. We define engagement
as actions in response to and modified by feedback. Systemic
and routine engagement of gaps supports effective, early engage-
ment of the situation by individuals. Consequences, though pres-
ent, become mitigated, and a more desirable end-state will be
reached.

Effective operations in a dangerous context focus on the conse-
quences of the situation. The operator considers the consequenc-
es of acting and not acting. This is not a singular decision. Mari-
anne Paget (12) described this well, “from the point of view of an
actor; an act often becomes mistaken only late in its development.
As it is unfolding, it is not becoming a mistake at all. It is moving
and evolving in time.” Success and failure are ephemeral. Actions
and events fold into each other as the actor responds to feedback.

Gaps form at various levels of analysis — prevention and response,
planning, training, organizing, logistics, prevention, recovery, et
cetera. Engagement bridges these gaps. Unrecognized informa-
tion is lost with increased risk exposure.

The first article (13) in the Neonatology Today series about High-
Reliability Organizing (HRO) addressed the gap between the
normative and pragmatic frames, describing engagement as a
bridge. Throughout the HRO series, we have described other
gaps having various methods for engagement. These presenta-
tions developed from our efforts to articulate the experience of
HRO to those who have not effectively experienced operations in
dangerous contexts. The elaboration of these various gaps and
methods of engagement continued from the feedback of readers,
conversations with operators having various levels of understand-
ing and experience, and the continuing extension of our discus-
sions with Karl Weick.

Gaps are not visible without a challenge to the system and, more
vital, without acceptance of negative feedback about the system,
leaders, executives, and administrators. Long periods without se-
rious incidents reinforce beliefs that a program is effective. The
vigilance that identifies errors, mistakes, and near misses can
support beliefs about the effectiveness of enforcement measures.
Research relying on data that fits a statistically normal distribu-
tion and standard deviations creates the science supporting these
beliefs. Concepts from models of psychological stress and theo-
ries from complexity and chaos emphasize the importance of ac-
cepted models and how leadership is used.

These descriptions and beliefs strongly derive from management
science, generally with management models borrowing from
methods of organizing developed for extreme hazards. This bor-
rowing has been restricted, mostly from the normative frame for
preventing system failure. The more salient and relevant princi-
ples then become less visible and often unnoticed. The occasion
for academic observers to participate in live-or-die operations and
become familiar with the more pragmatic frame is severely limit-
ed. Identifying characteristics necessary in dangerous and routine
operations is absent, and their necessity in routine operations is
unnoticed (13).

Not directly addressing these gaps between the normative and
pragmatic frames has consequences. Management science fo-
cuses on theory and methods to bring theory to the field. Opera-
tors rely on the experience that may not sufficiently be informed
by science. Leaders in both realms find evidence to reinforce their
beliefs, further deepening the divide between the theoretician and
the operator. Experience may go “underground” amongst opera-
tors more ubiquitously, while managers and leaders support their
beliefs with science, alienating operators.

It is June in the hospital, and a new intern stands next to an infant
with a decreasing heart and respiratory rate. The capillary refill is
prolonged. Staff exposed the infant for examination. What action
do we expect from the intern, nurse, or respiratory care practitio-
ner? The discussion would reveal the gaps endemic in healthcare
or any domain of operations.

“The capillary refill is prolonged. Staff
exposed the infant for examination. What
action do we expect from the intern,
nurse, or respiratory care practitioner?
The discussion would reveal the gaps
endemic in healthcare or any domain of
operations.”

Aristotle (14) described the five virtues of thought in his book
Nicomachean Ethics: techné, epistémé, phronésis, sophia, and
nous. The more salient gap is between episteme and techne.
Episteme in modern English is “knowledge” (epistemology is the
study of the nature of knowledge), and techne is translated as
“craft,” “craftsmanship art,” or “skill,” this represents practical,
context-dependent knowledge, or what we would call the prac-
tice. This is also the divide between science and the practice of
medicine.

We may not see this gap as clinically relevant until we listen to
arguments reliant on evidence-based medicine, protocols, and
lab values that reject anecdotes. An extension of this gap is the
‘common sense” idea that makes it hard to believe something ex-
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ists if the person does not know about it. One Author (DvS) had
observed clinical deterioration in patients because a healthcare
professional was unaware that a certain condition could occur
and refused to believe in the possibility when told it could devel-
op. Karl Weick (personal communication) observed and warned,
“This is between rationalism and empiricism, but take care to
avoid empirical research and the term empirical being hijacked to
justify rationalism.” Empiricism shifts from sensory experience to
prospective, randomized, controlled studies. This gap is formed
when knowledge from a white noise environment is applied to red
noise forcing functions (15), the gap between formal and emer-
gent structures (13).

“Empiricism shifts from sensory
experience to prospective, randomized,
controlled studies. This gap is formed
when knowledge from a white noise
environment is applied to red noise
forcing functions (15), the gap between
formal and emergent structures (13).”

The ‘color’ of environmental noise describes the effect of periods
on the environment. Without feedback, time segments and ele-
ments are independent of each other and typically assumed to
be independent, hence the Gaussian distribution and calculated
statistics and probabilities. The presence of feedback in a system
causes autocorrelation and frequency changes. Low-frequency
events bring a more significant force into the system [Table 1].

Table 1. Patterns and Characteristics of Noise (15)

Color | Structure Variance Distribution
White | No frequencies Data decreases | Gaussian distri-
dominate variance bution
Flattened spec- - Elements
trum fully inde-

pendent
- No autocor-
relation
Red Low frequencies | Data increases | Power law dis-
dominate variance tribution
. - Elements
Long-period not inde-
cycles pendent
- Mutual/
reciprocal
relations
Pink | The midpoint of Data continu- Power law dis-
red noise ously increases | tribution
Slope lies exactly vanance - No well-
midway between | Distinguishes defined
white noise and pink noise long-term
brown (random) | from reddened mean
noise spectra - No well-de-
fined value
at a single
point

The intern above is in that gap. The intern is losing context in a
space meant for passage, yet they cannot move. The intern must
act. Not think — act. Thinking doesn’t cause a sick stomach. Act-
ing doesn’t cause a sick stomach. Thinking to act causes a sick
stomach, impairing thought, and impending action. This is tonic
immobility — the bane of the liminal space and the reason pro-
grams reduce risk by bringing structure for the intern while other
programs engage risk by increasing the capabilities of the intern
(16, 17). This is the fundamental gap in reliability. “People need
to know how to go on. HRO is a guide for doing so,” Karl Weick
(personal communication).

Gaps in Theory and Practice
The Particular

Avristotle (18) distinguished between knowledge and wisdom and
between the theoretical and the practical. Epistémé (theoretical
knowledge) and techné (practical knowledge) are familiar to us
as science and technology, respectively (19). Phronésis (practi-
cal wisdom) describes the capability for rational thinking that ac-
counts for context and contingent facts, thus taking in “the particu-
lar.” The HRO places value on information that may change with
events. Aristotle considered phronésis the first of the four cardinal
virtues because ethics guides the individual to place the commu-
nity’s good ahead of the individual’'s good. Phronesis is acquired
through practice and observation: practice creates the experi-
ence, while observation of elders who model this virtue leads one
to phronesis (20).

“We see Aristotle’s focus on the
particular with Patricia Benner’s
description of the development of the
moral agency. The individual develops
an enhanced ability to read the situation
as the limits of planning and prediction
become apparent.”

We see Aristotle’s focus on the particular with Patricia Benner’s
description of the development of the moral agency. The indi-
vidual develops an enhanced ability to read the situation as the
limits of planning and prediction become apparent. The individual
begins to make a difference — improvement is from the individual’s
judgment and actions rather than algorithms. With that knowledge
comes responsibility for the care provided (21).

Classifications and Standardization

Classifications are influential with a relatively invisible influence on
thinking and acting. Consider how the organization’s error clas-
sification influences whether disruption is engaged as an error,
novel, or emergent situation. How one classifies the incident influ-
ences actions, communications, and documentation (22).

Concepts are how we access reality, produce mental representa-
tions, make sense of the world, and make predictions. We then
classify and categorize our concepts as part of knowledge pro-
duction. Classification as ‘categorical work’ creates the rules for
communication, meanings, conforming actions, and compliance
(23) which then become the standards for the rules to classify and
produce textual or material objects (24). Keeping our classifica-
tions in the abstract makes them more amenable to classification
and more tractable to our sense of order (25).

This perspective, however, is outside the flux of events. Within
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the flux of events, the operator is personally at risk, and changing
contexts necessitates updating less reliable information. For the
operator, this is ‘articulation work,” the way things are worked out
in practice. Articulation work is classification in real-time, manag-
ing and anticipating contingencies in the face of the unexpected,
and directing efforts to keep the program running (23). In clas-
sifying, we lose details due to irrelevance, but what is irrelevant
now may become relevant later. Context and meaning, critical for
engagement, are lost.

“Leaders, administrators, and regulators
may mistranslate the nature of an HRO
and try to control or reduce the fluidity
necessary for engagement (23). This is
usually accomplished with increased
standardization and reduced diversity
and variability.”

High-Reliability Theory relies partially on an outside view in its
reliance on codifying a framework of guiding principles. However,
when those principles are seen as the core to producing reliability,
that is where the emphasis gets misplaced. Scientific theory and
rationality assume discrete a priori themes and concepts outside
the human mind (30, 31). The goal is to represent an “outside”
view of the world, a dispassionate, objective representation that is
disinterested in personal experience and practical concerns.

“Scientific theory and rationality assume
discrete a priori themes and concepfts
outside the human mind (30, 31). The
goal is to represent an “outside” view

of the world, a dispassionate, objective
representation that is disinterested

in personal experience and practical
concerns.”

Leaders, administrators, and regulators may mistranslate the na-
ture of an HRO and try to control or reduce the fluidity necessary
for engagement (23). This is usually accomplished with increased
standardization and reduced diversity and variability. The domi-
nant group sets the discourse, defines categories and classifica-
tions, sets limits of what can be spoken about and what cannot,
and who can speak with legitimacy. The dominant account is the
privilege of being listened to (26).

Abstractions and Context

Concepts are reality images, but we must not mistake concepts
for reality. Alfred North Whitehead (27) warns against this “fallacy
of misplaced concreteness,” mistaking the abstract for the con-
crete, accepting abstractions as the most concrete rendering of
fact. Discrete, abstract concepts, in a reality of continuous percep-
tions, create gaps subject to misspecification, misidentification,
and misunderstanding (28), gaps the pragmatic leadership stance
works to close.

Gaps generated by theory (abstractions) and practice (context)
impair the organization’s operations and processes. HRO emerg-
es when our perceptual order is contextual, and we engage the
flux of contingencies to make them more orderly. We cannot treat
these environments as isolated systems with demarcated bound-
aries. Instead, the environment is comprised of open, contextual
systems always in flux. Contextual systems are those systems
where the environment interacts with and changes the problem
(29).

“The misplacing and fixing of abstractions are a big issue.
Misplaced concreteness is the problem. Your emphasis
[DvS] on moving, flow, trajectory, reduces ‘severe concrete-
ness.’ I'm studying a disaster that sank the container ship,
El Faro. As they are entering the eyewall of hurricane Joa-
quin, without knowledge of winds and at 4 AM in darkness,
the captain says, ‘This is a typical winter day in Alaska.’ and
sticks to his route straight toward the eye. The ship (790 feet
long) capsizes 3 1/2 hours later, drowning all 33 crew.

“Typical day” is a severe abstraction.”
Karl Weick (personal communication)

The Gap Between Theory and Practice

Operators in the field develop their logic of practice built upon con-
textual relations entwined with people and work (30). For Mike
Zundel and Panagiotis Kokkalis (31), the absence of practice with-
in the theory is how theoreticians see theory making as themes
in terms of a priori scientific assumptions, the scientific subject
domain. The theory would move into the practical world by in-
cluding engagement of practice, closing the gap between theory
and practice to create the practical engagement domain. The sig-
nificance of practice engagement derives from attitudes taught to
rookies in the military and public safety — always engage, in some
way, even if to evacuate the area.

The Skill Acquisition Gap: Competent to Proficient

Patricia Benner (32) described the discontinuity between the
competent level of performance obtained in preparatory educa-
tion and the proficiency necessary for more independent profes-
sional functioning. The student moves from what can be taught by
precept and what can only be learned through experience. When
described as “OJT” (On Job Training) in dangerous contexts, skill
acquisition occurs as semi-autonomous engagement under the
watchful supervision of veterans, all of whom share the duty to
ensure that the novice learns appropriately (16).

“When described as “OJT” (On Job
Training) in dangerous contexts, skill
acquisition occurs as semi-autonomous
engagement under the watchful
supervision of veterans, all of whom
share the duty to ensure that the novice
learns appropriately (16).”

Unfortunately, time and resource limitations lead to standardiza-
tion and routinization of processes. While this was initially devel-
oped in nursing and EMS to prepare novices in a high turnover
workforce, it has become perceived as the ideal method for train-
ing and maintenance toward a competent level of performance.
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The result is the prevention of individualized care (32).
Gaps from Leadership

“Leadership” has become an ex officio label for executives, admin-
istrators, managers, and supervisors. Such labeling risks washing
out the leadership characteristics necessary for liminal events and
dangerous contexts. It also distracts from the leadership that ex-
pands an organization’s frame of reference. The nature of engag-
ing an evolving embedded problem in shared threat does not lend
itself to most leadership models.

Leadership models risk creating operational gaps or authority
gradients between leader-follower. Models developed in and for
stable environments do not fully translate to dynamic, uncertain
situations where the leader and followers personally face threats,
the type of environment from which the HRO emerged. Leader-
ship from a distance will shift thinking toward decontextualized
abstractions, focusing on principles, and relying on discrete con-
cepts.

The pragmatic leadership stance of HRO engages the embedded
problem with subordinates, accepting the influence of the envi-
ronment, monitoring the performance of individuals and the team,
and supporting “leader-leader” actions (33). All members of an
HRO must immediately engage in any disruption and investigate
any discrepancy. People lead in engaging the problem until they
are relieved.

HRO leadership has a more pragmatic frame that iteratively sup-
ports engagement. Team members and the leader engage in
sensemaking/sense-giving as interactive, iterative, recursive, in-
tertwined, and overlapping parts of a single process. Each action,
rapid shifts in contingencies, and unexpected disruptions change
some of the rules. More than group interaction, it is through shared
cognition and visual communication that the team generates a
frame that, while dynamically changing, becomes an increasingly
accurate representation of events (33, 34). Collaboration makes
the team and the HRO stronger (35).

“HRO leadership has a more pragmatic
frame that iteratively supports
engagement. Team members and the
leader engage in sensemaking/sense-
giving as interactive, iterative, recursive,
intertwined, and overlapping parts of a
single process.”

For example, the fire service is quickly reduced to firefighting. Wil-
liam J. Corr, Captain, LAFD, and WWII US Navy veteran, South
Pacific, viewed the fire service uniquely as a way of thinking and
acting. By modeling motor cognition (thinking by acting) and ex-
panding the frame of reference for firefighters from specialists to
specialist-generalists, he made the fire service larger than fire-
fighting. Corr often counseled, “We don’t fight fires; we solve prob-
lems the public cannot or will not solve themselves.” These were
not simple but ill-structured problems that might be embedded in
dangerous situations.

Pediatrics can also expand its frame of reference to become
larger than pediatrics. John Mace, MD, former Chairman of the
Department of Pediatrics, Loma Linda University, supported the
expansion of the Pediatric Critical Care Division as the two Pedi-

atric Intensivists (one of the authors, DvS, and Ronald M. Perkin)
began the PICU. Within its first year, the division became influen-
tial in adult and pediatric EMS. It expanded into Home Mechanical
Ventilation and trauma care, later participating in the national avia-
tion safety program. In the hospital, new procedures were intro-
duced, such as using helium, hand ventilating breathing patients,
and intubating for epiglottitis in referring Emergency Departments
(EDs). Out of the hospital, new procedures included paramedics
intubating infants and children, initiating and managing mechani-
cal ventilation in a free-standing subacute facility without blood
gas monitoring, and managing mechanically ventilated children
using smile as the management goal. Mace provided protective
support to the intensivists for this expansion of pediatric critical
care and the introduction of methods that were and still are, met
with strong disapproval by influential physicians. These respira-
tory techniques continue in one pediatric subacute facility and a
special group in SOCOM - the military’s Special Operations Com-
mand.

What is more notable than the successes were the failures: de-
velopment of a pediatric subacute unit within the medical center,
full integration of the department into pediatric and adult EMS and
trauma systems, pediatric outreach to EDs, creation of a center for
pediatric prehospital care, and pediatric intubation by paramedics.
(The first two children intubated had apnea with rapidly decreas-
ing heart rates despite mask ventilation. Both were intubated in
the field and discharged neurologically intact from the PICU after
24 hours. One of the last infants intubated was an infant in breech
birth with only the head visible and cyanotic. The paramedic in-
tubated the infant, who was then delivered to the hospital.) The
failures demonstrate that Mace supported programs to serve the
community rather than the limited selection of programs within the
domain of pediatrics that had a guarantee of success. His was a
unique method of HRO leadership.

The pragmatic leadership stance takes place within the situation,
taking advantage of natural internal processes that self-organize
people and situations. Self-organization with intention creates
adaptive improvisation and immediate responsiveness, driving
engagement and action. Individuals sense and respond to weak
signals, subtle and nuanced feedback, and misinterpreted noise
to bring order and generate structure (36).

Military veterans describe the importance of mutual influence on
performance in extremis, the mutual influence acting as a multidi-
rectional pattern of reciprocal leadership enabling team members
to lead each other to achieve common objectives (37). For polar
explorers, this reciprocal influence makes the team highly effec-
tive while the leader maintains a strong influence (38). The leader
seeks perspectives, encourages information sharing, and models
how to engage in ambiguous situations (39). Through reciprocal
influence, the leader gains a sense of how members think and
their motivation (38).

“ The leader seeks perspectives,
encourages information sharing, and
models how to engage in ambiguous
situations (39). Through reciprocal
influence, the leader gains a sense of
how members think and their motivation
(38).”
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Values

Values are more strongly held and are more permanent beliefs
compared to attitudes. Two of the authors (DvS and TAM) identi-
fied five values of HROs (33):

. Duty. Acknowledge the value of everybody’s contribution.
We will not let others down; we have a duty to our larger
community.

. Empathy. We can all make mistakes at any time; HROs work
in tough situations where people will fail.

. Dignity. Acknowledge the value of everybody’s contribution;
every job, every task, is important

. Honesty What someone says represents the circumstances.
Our descriptions represent what we see without effort to per-
suade. Freely accept disconfirming evidence..

. Humility. The unexpected can happen to any of us; we can
all fail.

Some values oppose each other such as obedience versus initia-
tive and conformity versus creativity (40). We do not expect to
find opposing values in the same culture except that HROs work
in structured environments preventing system failure and the un-
structured environments of an emergency response. The struc-
tured environment favors conformity to standards and obedience
to authority, while the initiative to engage and improvise in the
unstructured environment is necessary (33). This creates a gap
between values and the necessity to, at times, act from opposing
values.

“Some values oppose each other such
as obedience versus initiative and
conformity versus creativity (40). We do
not expect to find opposing values in

the same culture except that HROs work
in structured environments preventing
system failure and the unstructured
environments of an emergency response.

7

This ability to rapidly develop initiative and creativity in an unstruc-
tured situation creates the “leader-leader” construct. A “leader-fol-
lower” construct too quickly creates a docile member who awaits
instructions. We rely on the leader-leader approach for members
to keep their sense of duty toward the community (phronesis) and
the organization.

Technical Design versus Self-Organization

The security of structure too readily drives people to create or con-
jure structure through technical design. This is the gap between
designed order and emergent order. By organizing structure from
outside the flow of events, designed order from human intentions
creates structure without context (41), disregarding local forcing
functions of the red noise environment (15).

Before events of a forcing function become visible, local nonlinear
interactions and self-organizing have occurred. “Natural systems
become structured by their internal processes: these are self-
organizing systems, and the emergence of order within them is

a complex phenomenon” Eugene F. Yates (42). Improvisation is
self-organizing with human intention but from within the flow of
events (43, 44).

Spectating leaders and administrators unable to engage the gap
may fear improvisation as a weakness. The weakness is not from
non-compliant staff. The weakness emerges from the experience
of individual staff facing a confusing situation. Staff always actin a
way that makes sense to them...locally. This may not make sense
to a spectator (13).

Socio-Technical System (STS)

Introducing “longwall” mining technology into British mining cre-
ated a gap between technology and social structure. Technology
has disrupted the social balance of two men working face-to-face
in the “room-and-pillar” technique. Mechanization decreased
adaptability and responsible autonomy. Some mines showed in-
creased productivity, while others did not (45).

Technology in the latter group of miners had created a socially
ineffective structure. Management disregarded the dangers and
human shortcomings that followed the introduction of the technol-
ogy. Individuals isolated by the longwall technology felt socially
isolated and vulnerable, and local disturbances became magni-
fied. The resentment and hostility led the miners to self-organize
for group defense.

Technical management gave miners the security necessary for
undertaking new developments in productive mines. Technology
was treated as an engineering system that interacted with the
longwall, which was regarded as a social structure with occupa-
tional roles. By treating new technology as two technological and
social systems, management developed close interaction with the
staff and gained far better results.

“By treating new technology as two
technological and social systems,
management developed close interaction
with the staff and gained far better
results.”

Gaps from Experience
The Flow of Events

We readily understand the different experiences of an event be-
tween an observer and participant. However, a gap will develop
when we do not acknowledge the different functions of the mea-
sures.

We can describe the temporal flow of events in two equivalent
ways:

. Observation and measurement at a fixed point as events
flow by, observing the rate of change and measuring the ve-
locity and gradients of events

. Experience the effects on a single element of the organiza-
tion within the flux of events, comparing it to its neighboring
elements and evaluating the element’s rate of change in the
flux of events.

These methods are equivalent to the eulerian and lagrangian
specifications from hydrodynamics (46) [Table 2]. The different
specifications for events will influence practical descriptions of
what to expect, such as the nature of the increase in demand,
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the appearance of novel demands, and the decrease in resource
availability (47).

The eulerian specification describes the organization’s motion
without reference to the forces which cause the motion. This gen-
erates state variables and demands on the system and organiza-
tion independent of causation. The lagrangian specification de-
scribes the velocity and gradients of events, enabling descriptions

“The different specifications for events
will influence practical descriptions of
what to expect, such as the nature of
the increase in demand, the appearance
of novel demands, and the decrease in
resource availability (47).”

of demands on individual elements at specific points.

Table 2: Eulerian and Lagrangian Specifications (46)

Eulerian, quantitative Langrangian, qualitative

Decontextualized Contextual

External, fixed point Within flow

Focus on a specific location | Focus on the individual moving
parcel

Flow Trajectory

Multiple, fixed positions Continuous measure with posi-

tion and pressure

Rate of change of system

VUCA-2T and Liminality

Individual parcels

Table 3. VUCA-2T (16)

Volatility The rapid, abrupt change in events

Uncertainty Lack of precise knowledge, need for
more information, unavailability of the
necessary information

Complexity A large number of interconnected,
changing parts

Ambiguity Multiple interpretations, causes, or out-
comes

Threat Impaired cognition and decision-making

Time Compression | Limitations acquiring information, de-
ciding or acting before consequential
changes

Liminality. It is a bit discomfiting when we find ourselves in a space
we do not belong or are meant for passage. The discomfort arises
from the loss of context but also when the discomfort triggers the
sympathetic nervous system. The liminal zone described in an-
thropology is that space between a world we know and a world we
do not, where our old rules do not apply and we have not learned
the new rules (52). In this area of experience, we must engage the
situation to leave, yet we do not know what works; we cannot rely
on learned concepts, policies, or rules (8).

Liminal zones are not continuous with routine operations or with
each other. Abrupt changes disrupt operations. Our treatments
may abruptly disrupt the disease process and the neonate’s
physiology. Such a sequence of experiences creates the more
common “punctuated experience” of resuscitation that necessi-
tates constant evaluation and re-evaluation. “HRO is a trajectory
of engagement that fuses the now with the experience of then
into simultaneous inquiry and redescription,” Karl Weick (personal
communication), rather than sensemaking guiding us from the im-
mediate past to the immediate future. Karl Weick describes the
repeated presentation of abrupt changes as “punctuated sense-
making” (personal communication). Every action is a failure, and
every action creates an unrelated or disconnected experience.

“We modified the US Army concept

VUCA (48, 49) for the civilian environment
because the military assumes operations
under threat. Hence, VUCA-2T describes
the HRO environment (Volatility,
Uncertainty, Complexity, Ambiguity-
Threat, and Time Compression, Table 3)
(16).”

VUCA-2T. We modified the US Army concept VUCA (48, 49) for
the civilian environment because the military assumes opera-
tions under threat. Hence, VUCA-2T describes the HRO envi-
ronment (Volatility, Uncertainty, Complexity, Ambiguity-Threat,
and Time Compression, Table 3) (16). Such situations do not
often readily translate into straightforward problems with de-
finitive constituents, rules, and outcomes (13, 50, 51). Inquiry
is active and operational, supporting authority migration and
information flow, enlarging small cues and evaluating context
(10, 35, 51).

“Common experiences do not describe
how VUCA-2T or the liminal zone
places demands on the brain’s survival
system. Nor how those demands affect
our thinking and behavior. The liminal
experience shapes the HRO by shaping
the individual. Experience describes the
changes within an individual due to the
environment (8).”

Common experiences do not describe how VUCA-2T or the lim-
inal zone places demands on the brain’s survival system. Nor how
those demands affect our thinking and behavior. The liminal ex-
perience shapes the HRO by shaping the individual. Experience
describes the changes within an individual due to the environ-
ment (8). The more severe environment of the liminal zone has a
profound effect on the individual, sometimes as a larger number
of small liminal experiences or fewer but more severe incidents.
What makes High-Reliability Organizing is not the number or se-
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verity of liminal experiences but learning how to perform in the
liminal zone.

“WWII American bomber crews arriving
in the theater of operations were insecure
and defensive. In action, they were

overly self-assured though some were
particularly diffident (53). About the time
of their tenth raid, the airmen had entered
and remained in liminality”

WWII American bomber crews arriving in the theater of opera-
tions were insecure and defensive. In action, they were overly
self-assured though some were particularly diffident (53). About
the time of their tenth raid, the airmen had entered and remained
in liminality:

“The man had experienced fear and by now knew that he
could deal with it; he found that care and skill and coolness
in the pilot and crew had a real bearing upon the question
of his return; he saw that his crew and his airplane could
withstand catastrophe; he developed an “esprit de corps” in
regard to his squadron, and was now really part of it. He de-
veloped for the first time a sense of his responsibility to his
mates and to formation. At this stage...the men were effec-
tive, careful, fighting men, quiet and cool on the ground and
in the air. They attained a sort of tranquility in spite of their
anxiety. They had very little need for defensive mechanisms
of any sort to deceive themselves or anyone else. [Author’s
emphasis.] They talked easily and quietly” (53).

Gaps from Belief

“How do you identify when you are wrong?” “Would you please
describe an actual error in leadership, administration, or manage-
ment?” One of the authors (DvS) has asked these two questions
privately and in discussion groups for over 20 years. No one has
answered; most people ignore the question.

The most difficult gaps to engage are the gaps between identity
or belief and the environment — made less than visible when the
conversation hinges on a person’s depth of knowledge, extensive
experience, and good judgment, the triad that must not be ques-
tioned. Itis of little use to describe the somewhat shared character
of those who suffered a severe failure or have had extensive ex-
perience in dangerous contexts — described above in the vignette
of WWII bomber crews. It does seem true that the stronger the be-
lief, the weaker the experience. Knowledge by description can be
mastered, while knowledge by acquaintance seems to increase
doubt. Crossing the gap described by Benner (32) between com-
petence and expertise does not protect one from equating mas-
tery with knowledge and identity.

Identity

“Sustained conversations about failure are difficult because they
are mined with threats to identity,” Eric M. Eisenberg (54) writes
about Karl Weick’s concept of sensemaking and the individual’s
struggles over meaning. Meaning, like classification, favors some
images and actions at the expense of others. People identify with
the meanings they give. Weick lists identity first in his properties
of sensemaking.

Our experiences are processes of doing or making. At the mo-

ment, our experiences contain story arcs that connect us to our
past to others and form extensions into our future. For John Dew-
ey (55), our experience becomes our identity and is the source of
our pride. Experiences are the assets people bring to a program,
their identity, and pride in their accomplishments rather than the
team or organization. Experience and identity carry a quality of
self-sufficiency, as experience gives meaning to one’s life (55).

A difficulty working with common sense knowledge is associating
‘common sense” with one’s identity and self-image. When ques-
tioned about a source, the person answers, ‘I just know it” (56),
ending further inquiry. Others become offended when suggestions
are not acted upon and can become less than cooperative when
the team is engaged with a situation.

Identity is sensemaking emerging from social feedback — the in-
dividual deduces their identity from the behaviors and attitudes
directed toward them as they also attempt to influence those be-
haviors and attitudes (57).

“Identity is sensemaking emerging from
social feedback — the individual deduces
their identity from the behaviors and
attitudes directed toward them as they
also attempt to influence those behaviors
and attitudes (57).”

This is also dynamic for the development of moral agency de-
scribed by Benner as the individual moves toward proficiency and
expertise. The awareness of shifting values from conformity to
obedience, initiative, and creativity becomes visible. The five HRO
values described above become internalized. It is the shared duty
of workers in dangerous contexts to precept the novice for safety
and performance (16). How we treat subordinates can create the
expert we will later defer to for expertise.

This is the locus where identity can be damaged, and transition
to expertise stalled or irreparably damaged. Negative behaviors
and attitudes toward colleagues and subordinates or the ecology
of fear (58) impede the actions necessary to gain experience and
a sense of agency with long-acting consequences. An organiza-
tion may better be identified as HRO through the more subtle and
nuanced interactions that reflect moral agency and reveal the five
HRO values.

Thinking and acting are contextual. Who the person is, in that con-
text, is their identity. Identity and context influence engagement,
interpretation of the situation, and enactment (59). HRO leaders
contribute to the creation of a positive identity.

As a fire rescue medic, one of the authors (DvS) was detailed
in 1976 to a firehouse where some of the first paramedics in
California were assigned. They had been trained in 1971. Physi-
cians at the time did not know how to train paramedics, resulting
in less than professional medical knowledge and terminology. In
the intervening few years, physicians had developed better train-
ing, and paramedics became more adept with the language and
principles of medicine. Nearly all the firefighters assigned to that
firehouse had about 30 years of experience, and with longevity
and veteran credits (many were WWII veterans), they could easily
promote to a higher rank for a higher salary, then retire at higher
pay. The Author asked his captain why these paramedics did not
improve their performance or retire.
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Bill Corr, the fire captain, described earlier, responded, “Davey,
those men went through the Depression. They fought in the war.
They are able to provide shelter for their family. Food for their
family. They have a car. They are successful. They are the most
successful person in their family.”

When the Author works with a medical assistant, nursing atten-
dant, or any line staff or student, the Author, and his co-authors,
see the most successful person in their family. Moreover, they re-
ceive respect.

Logics about Belief

Beliefs about logic, particularly the sole reliance on classical logic,
make the belief-environment gap one of the hardest to bridge (60).

Doxastic logic (Greek doxa, “belief’), a form of epistemic logic,
concerns the logic of the belief of participants. Doxastic logic pro-
vides reasons about belief rather than knowledge; the difference
is that a belief is probably, though not necessarily, true. When we
are not careful, we may collapse knowledge and belief into the
same system as conviction in epistemic logic. Our beliefs become
refractory to disconfirming evidence, contributing to the develop-
ment of motivated reasoning. Doxastic operators capture belief
change as “belief revisions” or “belief updates” when they receive
conflicting information or encounter a discrepancy or disruption.

“Our beliefs become refractory to
disconfirming evidence, contributing to
the development of motivated reasoning.
Doxastic operators capture belief change
as “belief revisions” or “belief updates”
when they receive conflicting information
or encounter a discrepancy or disruption.”

Belief Revision. People have inconsistent beliefs. We revise when
we accept old information as less reliable; we then favor new in-
formation we consider reliable. The most significant sources of in-
consistencies are motivated reasoning and cognitive dissonance.
Paraconsistent logic drives inquiry to correlate and revise belief
to context, as opposed to motivated reasoning and cognitive dis-
sonance. We cannot eliminate all inconsistencies (61).

A belief update refers to accounting for a change in the situation
and acquiring new, more reliable information; this requires us to
change our inaccurate old beliefs to a more accurate, new be-
lief. One of the authors (DvS) encourages staff to offer “updated
information” when presenting information that disagrees with the
physician’s understanding of the situation.

Paraconsistent and paracomplete logics permit contradictions
and overlapping values (the law of the excluded middle does not
apply) (62, 63). These logics also allow changing a deduction after
it is reached, an operation that is not permitted in classical logic.

Cognitive Dissonance

The dissonance between opposing cognitions is nearly impen-
etrable, but, fortunately, the outward appearance is reliable and
has become well known. However, the dissonance will interfere
when information changes and events are in flux.

One of the authors (DvS) had an extended discussion with Karl
Weick regarding cognitive dissonance as a risk for uncorrected

errors and failures. Weick concluded with this reply [his comments
in italics]:

“Knowledge in the threatening, unstructured state acts as a
degree of belief that must be updated from information gen-
erated during the event. Mistaken beliefs must be identified
and corrected, no matter how dearly held. A mistaken belief,
compared to an updated belief, is stronger depending on its
presence at the beginning of the incident or the length of
time the individual has held the belief. Events in flux create
the need for dynamic reasoning processes and more easily
acceptance of new, disconfirming evidence. Long-held en-
trusted beliefs must be freely questioned, not an easy thing
to do for most people, regardless of level of skill or logic
used” (64).

The clash between a mistaken old belief and an updated
belief would seem to be a form of dissonance. An interest-
ing possibility is that the more you engage in dynamic rea-
soning, the less chance there is for dissonance between old
belief and updated belief to develop, and the fewer errors
you make.

Karl Weick, personal communication
Motivated reasoning

Motivated beliefs are unconsciously directed toward a goal (65).
Protecting a self-serving conclusion comes from their prior be-
liefs making their conclusions seem more plausible. Motivation
appears to affect cognitive processes rather than emotion (66).
The individual will attempt to be rational, constructing an “objec-
tive” justification persuasive to a dispassionate observer. This can
involve creatively combining knowledge to construct new, logical
beliefs supporting their desired conclusion. People are unaware
of their use of motivated reasoning, which comes from motives to
achieve an accurate conclusion or maintain a specific conclusion
(66).

“People are unaware of their use of
motivated reasoning, which comes
from motives to achieve an accurate
conclusion or maintain a specific
conclusion (66).”

A person firmly holds their desired conclusion, supported by over-
scrutinizing or rejecting disconfirming evidence (66-68). The indi-
vidual reasons for a preferred conclusion affect forming impres-
sions, determining beliefs and attitudes, evaluating evidence, and
making decisions (66, 69). Analytical sophistication and education
do not reduce the presence of motivated reasoning (65).

The individual will attempt to be rational, constructing an “objec-
tive” justification persuasive to a dispassionate observer. This can
involve creatively combining knowledge to construct new, logical
beliefs supporting their desired conclusion. They do not realize
their reasoning processes have biased their thinking (66).

A direct challenge can evoke strong emotions, even physical an-
ger, and outrage (65, 66). This clearly shows you have encroached
on a protected, cherished belief.

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

Accuracy requires greater cognitive effort for reasoning, attending
to relevant information, deeper processing, and the use of more
complex rules (66). This is similar to the approach described by
Simon for the ill-structured problem (70). The concern to avoid a
wrong judgment and drawing the wrong conclusion while more
careful cognitive processing parallels HRO reasoning. A conse-
quence is a reduction of cognitive biases (66).

“The concern to avoid a wrong judgment
and drawing the wrong conclusion

while more careful cognitive processing
parallels HRO reasoning. A consequence
is a reduction of cognitive biases (66).”

The Gap of No Complaints

A dominant account of systems or events reflects the beliefs of
those in authority, the most distant from events. This is common in
Lessons Learned and After Action Reports. An organization’s cul-
ture can be described by its beliefs, behaviors, tools, or artifacts.
The dominant account influences culture through beliefs, just as
the organization’s tools will. (The ‘tools’ of an organization include
its rules, protocols, and algorithms, hence Weick’s dictum “drop
your tools” in a crisis (71) would encompass the necessity to drop
rules and protocols.)

The dominant account comes from those in authority, excluding
contextual elements from the environment and within the human-
environment interface. For this reason, certain voices are or are
not heard within and outside the organization. In an organization,
there are three main types of authority: line authority, staff author-
ity, and functional authority.

o Line authority directly follows the chain of command from the
most senior executive to the line worker.

. Staff authority is the authority to advise and support line ex-
ecutives and managers; members with staff authority include
legal counsel, finance, and human relations.

. Functional authority is based on expertise and authority over
a particular function for staff personnel or a particular situa-
tion for line personnel.

Anyone with authority in an organization can enact an environ-
ment where non-HRO behaviors make sense. The person in au-
thority can also enact an ecology of fear, such as fear of malprac-
tice, litigation, short-term financial insecurity, or intractable social
and leadership interactions. The failure of Enron can be traced to
one CEO enacting beliefs that made sense of illegal and unethical
practices; alternative definitions were discouraged if not tolerated
(54, 59). On a smaller scale, we encounter the effect of the domi-
nant voice with routine criticism of other services, specialties, and
regulatory agencies. Once a dominant account develops, voices
become hidden, and knowledge is lost.

The dominant account becomes a mistranslation of the environ-
ment — reduced and simplified to fit a normative view framed from
the fixed point of a spectator. Context and meaning, critical for
engagement, are lost. The dominant group sets the discourse,
defines categories and classifications, sets limits of what can be
spoken about and what cannot, and who can speak with legitima-
cy. The dominant account is the privilege of being listened to (26).

Why No One Complains

Belief that one’s experience is shared by or subordinate to anoth-
er person’s experience risks negating that person’s experience.
Using technical terms more fluently or speaking more forcefully
does not make the person’s experience more important than other
people’s experience. This absolutist view happens in healthcare
when a physician or surgeon negates the experience of others, re-
moving their experience from consideration. It then becomes the
dominant account, driving other views to become hidden voices
with a loss of the expertise the leader could have deferred to (9).

It is not uncommon to hear from an authority figure, “Why didn’t |
hear about this?” “Why wasn'’t | told?” Some of this is the climate
created by the dominant group that impedes information flow or
generates the ecology of fear.

Only the executive can say “no.” One of the authors (TAM) kept
this as a rule of command for a US Navy ship — only the captain
can say “no.” The subordinate would learn how to solve a problem
or provide assistance through direct action or with support from a
superior. This increased the person’s capabilities and contributed
to a sense of agency. Benner described how providing such assis-
tance engenders moral agency and identity within the profession
(32). Before saying “no” to the captain, midlevel managers would
consult each other, resulting in a body of distributed knowledge.
In epistemic logic, distributed knowledge is a modal operator for
pooled knowledge in a specific frame of reference (13, 72). The
most difficult decisions would more quickly reach and alert the
captain. Whatever decisions were made at the appropriate level,
positive or negative, they were passed up the chain of command
to inform the executive.

“It is difficult to go against the dominant
account. Individuals who identify
substantive issues make sense from
their identity, an identity shared with

the organization. If the issue involves
integrity, the individual’s evolving
identity of integrity and autonomy is
made more unstable when superiors and
colleagues treat the person as dishonest
or marginally qualified.”

It is difficult to go against the dominant account. Individuals who
identify substantive issues make sense from their identity, an
identity shared with the organization. If the issue involves integrity,
the individual’s evolving identity of integrity and autonomy is made
more unstable when superiors and colleagues treat the person as
dishonest or marginally qualified. Social interactions become re-
stricted and redundant. The individual misjudges cues interpreted
to confirm the person’s developing bias, ongoing events impair
efforts to cope, and everything or nothing seems plausible. Enact-
ment begins to violate important norms that diminish the person’s
influence (73). The emerging cognitive dissonance creates isola-
tion and stops information flow that could have moved important
information to leaders and those in authority.

Hidden voices containing valuable information and insights re-
main hidden. The dominant account guides the culture and opera-
tions. The gap never closes.
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Conclusion

Myriad approaches and models describe the difference between
the situation and an outcome or consequence. Perhaps the funda-
mental difference or influence is the certainty of the past, a form of
stability, and the uncertainty of the outcome, a form of instability.
The difference lies in our environmental responsiveness.

The human brain, rather than being analytical, evolved to respond
to consequences within the environment. Several inheritable traits
support mental and behavioral responsiveness, such as alert-
ness, vigilance, and environmental responsiveness (boldness and
aggression). These traits also influence the engagement of situa-
tions of consequence.

Gaps in interpretation and between models develop because of
two disparate types of environments — stable and unstable. The
elements we discussed do not operate over a spectrum; rarely
do they lie on a continuum. They more likely form discrete sys-
tems separated by a gap. The orthogonal relations of various sys-
tems and their gaps do not preclude us from engagement. What
strengthens engagement along one axis can influence favorable
developments along other axes.

“Gaps in interpretation and between
models develop because of two disparate
types of environments — stable and
unstable. The elements we discussed do
not operate over a spectrum; rarely do
they lie on a continuum. They more likely
form discrete systems separated by a

gap. tH

Engagement is not a mental exercise nor a purely cognitive activ-
ity. Again, the brain evolved to act. The executive functions co-
ordinate cognition with action, stress responses and fear circuits
limit distractions, and motor cognition changes behaviors in the
flux of events.

We typically engage in these situations to gain a favorable out-
come. Unrecognized gaps impede our ability to respond effec-
tively to consequences. Engagement can also bridge the gaps in
our various systems to understand, prepare for, and respond to
consequential situations.

It is the recognition of these gaps that helps identify when to
change models. In effect, we drop our tools when the tool is wrong.
Rules, protocols, ideas, and frames of reference are tools we may
need to drop. Identity and firmly held beliefs are the tools we hold
most dear, the tools we believe will save us. They are the tools we
are least likely to drop, yet the most likely to bring us harm.

Knowing how and when to drop our mental and behavioral tools is
our entry on the path to High-Reliability Organizing.
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Fellow's Column: A Neonate with Recurrent Apnea

Daniel Farishta, MD, Briana Hernandez, MD, Shabih Manzar, MD

“We describe a case of a newborn
infant who developed significant apnea,
bradycardia, and desaturation (ABDs) at
35 weeks postmenstrual age (PMA).”

Summary:

We describe a case of a newborn infant who developed signifi-
cant apnea, bradycardia, and desaturation (ABDs) at 35 weeks
postmenstrual age (PMA). On the day of life 37 (39 2/7 PMA), an
otolaryngology evaluation showed edematous floppy arytenoids
prolapsing into the airway. The infant underwent a carbon dioxide
(CQ,) laser supraglottoplasty. After surgery, the infant continued
to nipple well with no further episodes of ABD and was discharged
home in stable condition. At the follow-up visit on the day of life
59, she was asymptomatic and growing well. CO, laser supraglot-
toplasty successfully cured the infant’s life-threatening events and
resulted in her discharge, decreasing the length of her hospital
stay and alleviating parental anxiety.

Case:

The infant was born at a gestational age of 34 weeks. Soon after
birth, she had signs of respiratory distress syndrome, for which
she was intubated orally with a 3.5 mm endotracheal tube without
difficulty, was given one dose of surfactant, and was placed on a
ventilator. At 19 hours of life, she was extubated successfully to a
high-flow nasal cannula. By day 3 of life, she was stable in room
air and tolerating oral feedings. Parents were counseled, and dis-
charge planning started.

“On the night before the planned
discharge day, the infant developed
significant apnea, bradycardia, and
desaturation (ABD). A complete workup
showed normal hemoglobin, head
ultrasound, echocardiogram, and
video electroencephalogram. As per
unit protocol, a 5-day observation was
started.”

On the night before the planned discharge day, the infant devel-
oped significant apnea, bradycardia, and desaturation (ABD). A
complete workup showed normal hemoglobin, head ultrasound,
echocardiogram, and video electroencephalogram. As per unit
protocol, a 5-day observation was started. Once again, on the

night before discharge, the infant had significant ABD requiring
stimulation. The pattern of ABD and 36-week postmenstrual age
(PMA) was not suggestive of central apnea, so treatment with caf-
feine was not considered. As the infant had no respiratory dis-
tress except for 1-2 episodic ABD at night, we did not try nasal
continuous positive airway pressure (CPAP) or nasal cannula and
continued with a 5-day observation before discharging home. Mul-
tiple plans to discharge home failed due to significant ABDs at
night. On the day of life 37 (39 2/7 weeks GA), an otolaryngology
evaluation showed edematous floppy arytenoids prolapsing into
the airway on a flexible nasolaryngoscopy. Figure 1 shows the
anatomical landmark with a thickened aryepiglottic fold. On the
day of life 39, the infant underwent a carbon dioxide (CO,) laser
supraglottoplasty in the operating room. Figure 2 shows the ary-
epiglottic folds being clipped with microsurgical scissors. Figure 3
shows the lateral arytenoid complex after CO, laser ablation. After
the surgery, the infant was observed for ABDs for 48 hours. She
continued to nipple well with no further episodes of ABD and was
discharged home in stable condition on the day of life 42. At the
follow-up visit on the day of life 59, she was asymptomatic and
growing well.

“On the day of life 37 (39 2/7 weeks
GA), an otolaryngology evaluation
showed edematous floppy arytenoids
prolapsing into the airway on a flexible
nasolaryngoscopy.”

Figure 1: The picture shows the anatomical landmark with thick-
ened aryepiglottic fold
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Figure 2: The aryepiglottic fold is identified and clipped with the
microsurgical scissors

Figure 3: Status post-CO, laser ablation of lateral arytenoid com-
plex

Discussion:
In the case described, the infant did not have any stridor but sig-

nificant ABD due to the floppy arytenoids. In a previous report by
Lis et al. (1), floppy arytenoid cartilages were noted as a common

cause of stridor in infants. Temper et al. (2) described a similar
case, but the infant had significant stridor.

“Preterm infants are prone to
laryngomalacia (LM) that does not
necessarily present soon after birth, and
symptoms can take a few days or weeks.
(3) Prematurity may predispose infants to
unusual presentations of LM, including
apneic events with no observed stridor.”

Preterm infants are prone to laryngomalacia (LM) that does not
necessarily present soon after birth, and symptoms can take a few
days or weeks. (3) Prematurity may predispose infants to unusual
presentations of LM, including apneic events with no observed
stridor. In most cases, it resolves with time, but 20% of infants with
LM present with severe disease requiring surgery to eliminate or
bypass the obstruction, as seen in the case presented. A success
rate of 94% with minimal risk of recurrent symptoms or complica-
tions has been reported.(4) Katin and Tucker (5) described a case
series of laryngomalacia in young children treated with CO, laser
to vaporize excess floppy supra-arytenoid tissue.

“We did not perform polysomnography,
as evidence showed it to be a low-value
investigation and did not correlate with
the clinical severity and need for surgery.
(6 )As noted in the case description, we
did institute a trial of caffeine or CPAP
due to the episodic nature and gestational
maturity.”

We did not perform polysomnography, as evidence showed it to
be a low-value investigation and did not correlate with the clinical
severity and need for surgery. (6 ) As noted in the case descrip-
tion, we did not institute a trial of caffeine or CPAP due to the epi-
sodic nature and gestational maturity. Surgical intervention was
performed, as further delaying surgery would have increased the
hospital stay.

In conclusion, CO, laser supraglottoplasty successfully cured the
infant’s life-threatening events and resulted in her discharge, de-
creasing the length of her hospital stay and alleviating parental
anxiety.
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INFANT AND FAMILY-CENTERED

DEVELOPMENTAL CARE (IFCDC)

STANDARDS AND SAMPLE RECOMMENDATIONS
FOR INFANTS IN THE INTENSIVE CARE UNIT

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?

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?

o1 SLEEP AND AROUSAL INTERVENTIONS
1 FOR THE NEWBORN

¢ Can the team confidently describe the “voice” or behavioral

4 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-SRIN CONTACT WITH INTIMATE
FAMILY MEMBERS O

¢ 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

Keeping Your Baby Safe

during the COVID-19 pandemic

How to protect your little one
from germs and viruses

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.

Here's what you can do...

Wash Your Hands

This is the single, most

Limit Contact
with Others

important thing you can
do to stop the spread of
viruses.

Use soap.
Wash for

more than
20 seconds.

Use alcohol-
based sanitizers.

Stay home when you can.
Stay 6 feet apart when out.
Wear a face mask when out.

Change your clothes when
you get home.

Tell others what
you're doing to
stay safe.

Provide Protective Take Care of
Immunity Yourself

¢ Hold baby skin-to-skin. e Stay connected with

o Give them your your family and friends.

breast milk. Sleep when you can.

Drink more water and
eat healthy foods.

e Stay current with
your family's
Immunizations. Seek mental health

support.

w2

1k
Immunizations vaccinations save lives. Protecting your baby from
flu and pertussis lowers their risks for complications from coronavirus.

Never Put a Mask on Your Baby

e Because babies have smaller airways, a mask
makes it hard for them to breathe.

e Masks pose a risk of strangulation and suffocation.
e A baby can't remove their mask if they're suffocating.

If you are positive for COVID-19 N

e Wash with soap and water and put on fresh A
clothes before holding or feeding your baby. .

e Wear a mask to help stop the virus from spreading. } J

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

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

We can help protect each other.
Learn more

Q’ Mational

Per_ir_j__a__tgl

www.nationalperinatal.org/COVID-19
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Brilliant! Dr. Bell bridges the journey from grief to growth.
This is classic wisdom on healing from our heartbreaks
and ultimately enjoying a fulfilling life.

— CHRISTINE THEARD, M.D.
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Thrivin g

The Art, Science, & Stories of Resilience

Randall Bell, Ph.D.


https://www.amazon.com/Post-Traumatic-Thriving-Science-Stories-Resilience-ebook/dp/B08QYKPXBK/ref=tmm_kin_swatch_0?_encoding=UTF8&qid=&sr=#customerReviews

Peer Reviewed

Briefly Legal: Loss of Leg Secondary to an Umbilical
Arterial Catheter

Maureen E. Sims, MD, Barry Schifrin, MD

A 27-year-old primigravida patient presented at 34 weeks
gestation for routine prenatal check complaining of a decreased
fetal movement. Her prenatal course had been unremarkable until
34 weeks, at which point ultrasound evaluation revealed mild fetal
hydrops and an obvious atrial flutter with a ventricular rate above
200 bpm. The patient was sent immediately to the hospital, where
a cesarean section was performed. At birth, the 3360-gram female
infant presented with a regular heart rate of 80 bpm, decreased
tone, and minimal breathing effort. The Apgar scores were 2 and
5 at 1 and 5 minutes, respectively. The baby was immediately
intubated and given positive pressure ventilation. A venous cord
gas showed a pH of 7.0, a pCO, of 82 mm Hg, pO, of 17 mm
Hg, and a base deficit (BD) of 12.9. An arterial cord gas was not
obtained.

“A 27-year-old primigravida patient
presented at 34 weeks gestation for routine
prenatal check complaining of a decreased
fetal movement. Her prenatal course had
been unremarkable until 34 weeks, at which
point ultrasound evaluation revealed mild
fetal hydrops and an obvious atrial flutter
with a ventricular rate above 200 bpm.”

The baby was brought to the Newborn Intensive Care Unit
(NICU). Her heart rate at this point was 120 bpm and regular,
and the rest of the physical examination was unremarkable except
for mild retractions. She required moderate ventilatory settings
with inspired oxygen of 40%. By 30 minutes, umbilical lines were
attempted. An umbilical venous line was successfully placed, but
a right umbilical arterial catheter (UAC) could not be advanced
beyond 7 cm. The calculation for a high-positioned UAC (see
below) was 18 cm. Blood could be withdrawn only intermittently
from this line, and it was left in place.

The first arterial blood gas showed a pH of 7.14, a PCO, of
61mmHg, a pO, of 51 mmHg, and a BD of 9. The inspired oxygen
and ventilator settings were increased. About an hour after birth,
the BP, taken indirectly, was found to be 34/20 with a mean of 28
mm Hg. In response, she was given 40 ml of normal saline over
1 hour. The chest radiograph showed bilateral pleural effusions.
Bilateral thoracenteses were performed, producing several ml of
clear yellow fluid, followed by the insertion of chest tubes. The ECG
revealed normal sinus rhythm. Two and a half hours after birth, the
initial (right) UAC was discontinued, and a left UAC was inserted
without difficulty. There was no apparent evaluation of pulses and
temperature over the lower extremities and gluteal areas.

“On X-ray, the second UAC was initially
found coiled in the mid-aorta. After several
manipulations, it was uncoiled, and the

tip was at T9 on the follow-up scan. After
the procedure was completed and the
sterile field was removed, the groin was
edematous, femoral pulses could not be
palpated, and the right leg was pale.”

On X-ray, the second UAC was initially found coiled in the mid-
aorta. After several manipulations, it was uncoiled, and the tip was
at T9 on the follow-up scan. After the procedure was completed
and the sterile field was removed, the groin was edematous,
femoral pulses could not be palpated, and the right leg was pale.

Despite the absent femoral pulses and the pale leg, the second
UAC remained in place for several more hours. The leg gradually
became mottled, dark, and edematous. Sixteen hours after birth,
the neonatologist and the risk_ manager met with the mother to
discuss the situation. After this discussion, perhaps stimulated
by it, a decision was made to contact a higher-level NICU. The
neonatologist at the referral center advised the application of
topical nitroglycerin ointment, elevation of the right leg, and
immediate transfer. Upon transfer to the referral hospital,
evaluation of the infant’s condition, and attempts to save
the leg were undertaken. The leg was amputated. The
postoperative course was unremarkable.

The neonatologist and hospital were sued.

“Upon transfer to the referral hospital,
evaluation of the infant’s condition, and
attempts to save the leg were undertaken.
The leg was amputated. The postoperative
course was unremarkable.”

Allegations

Plaintiff’s experts were critical of failing to obtain an arterial
cord gas at birth. This allegation seemed superfluous
considering the severity of the venous pH

They were also critical that the second UAC was left in place
since it could not be advanced. The treating physician and
nurses countered that the baby was very sick and needed to
have central arterial access. In response, Plaintiff’'s experts
pointed out that a venous line was available and that the UAC
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was not properly situated in the vessel’s lumen and should
have been immediately discontinued.

“The plaintiff experts pointed out that an
evaluation of the lower extremities and
gluteal area should have been performed
after the insertion of the catheter,
especially since the initial catheter could
not be advanced.”

The plaintiff experts pointed out that an evaluation of the lower
extremities and gluteal area should have been performed
after the insertion of the catheter, especially since the initial
catheter could not be advanced. Further, the UAC should not
have been manipulated and uncoiled but should have been
discontinued. Arguably, the second catheter should not have
been inserted, considering the disruption in the aorta from
the first UAC. Again, the treating neonatologist renewed the
assessment that the baby needed the UAC since she was
critically ill. The plaintiff neonatologist said, at minimum, that
the second UAC should not have been manipulated since the
endothelium of the aorta is vulnerable.

The plaintiff neonatologist was appalled that a higher-level
medical center was not immediately contacted when the
perfusion of the leg was compromised and, further, that an
individual from risk management was consulted before a
specialized center was consulted.

The case was settled without going to court.

“The plaintiff neonatologist was appalled
that a higher-level medical center was not
immediately contacted when the perfusion
of the leg was compromised and, further,
that an individual from risk management
was consulted before a specialized center
was consulted.”

Discussion.

In this case, the fetus was discovered at 34+ weeks’ gestation to
be in cardiac failure secondary to cardiac arrhythmia (atrial flutter)
and presumably a persistently rapid heart rate. There was no
structural cardiac abnormality in the fetus, and the rhythm became
sinus immediately after birth.

UACs are commonly used in critically ill neonates, can be placed
relatively quickly and easily at the bedside, and be used for
many critical functions, including infusion of intravenous fluid and
medications, obtaining arterial blood samples, monitoring BP,

doing exchange transfusions, and cardiac catheterization. UACs
should be placed only by experienced individuals using strict
aseptic techniques and only when required. A 5Fr catheter is used
for babies >1500 grams, a 3.5 Fr catheter is for infants <1500
grams, and a 2.5 Fr catheter is for extremely low birth weight
infants if a 3.5 Fr catheter is not possible.

“UACs should be placed only by
experienced individuals using strict
aseptic techniques and only when
required. A 5Fr catheter is used for babies
>1500 grams, a 3.5 Fr catheter is for
infants <1500 grams, and a 2.5 Fr catheter
is for extremely low birth weight infants if
a 3.5 Fr catheter is not possible.”

Once the umbilical arteries have been identified by their anatomic
characteristics, one vessel is dilated with an iris forceps. Once
inserted, lines cannot be advanced unless the field remains sterile.
The artery is dilated, and the catheter is then gently advanced to
a predetermined length that will place its tip at a high (T 6-9) or
at a low (L3-L5) position to avoid false tracking (e.g., the catheter
is advanced in the vessel wall outside the lumen),. The umbilical
arterial line first travels inferiorly and posteriorly to its junction with
the internal iliac artery. Following the artery’s course, the catheter
must turn superiorly to course through the common iliac artery
and aorta. A high-positioned UAC (T6-T9) places the tip above
the origin of the celiac axis and below the ductus arteriosus. A
low positioned UAC (L3-L5places the tip just above the aortic
bifurcation but below the major aortic branches. High-placed
UACs have a lower incidence of vascular complications than
those in low positions. UACs that are located in an intermediate
position between the “high” and “low” positions should be pulled
immediately to a “low” position or removed.

“ Immediately after placement and
suturing of the catheter, it is critical to
inspect the infant’s buttocks, back, and
legs, looking for signs of decreased
perfusion that would suggest that the
catheter has been inadvertently placed in
a gluteal or spinal artery or has created
lower extremity ischemia. If these areas
appear dusky or pale, immediate catheter
removal is required.”

A shorthand formula can be used to estimate the catheter length
to be inserted. The umbilical arterial catheter length in centimeters
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can be calculated from Shukla’s formula: 3 x birth weight in kg
+ 9 for a UAC with the tip in the high position. Immediately after
placement and suturing of the catheter, it is critical to inspect the
infant’s buttocks, back, and legs, looking for signs of decreased
perfusion that would suggest that the catheter has been
inadvertently placed in a gluteal or spinal artery or has created
lower extremity ischemia. If these areas appear dusky or pale,
immediate catheter removal is required.

“But for these negligent actions that fell
below a reasonable standard of care,
given appropriate care, the newborn
would have survived had he not been
dropped.”

These evaluations must be performed even before obtaining
radiographic evidence of line placement and tip location,

Radiologic confirmation of the UAC position is imperative. After
the UAC is inserted and the proper tip location is confirmed,
cm markings on the catheter should be noted and recorded. By
documenting the length of a catheter inserted, any movement
of the catheter inward or outward can be closely monitored
with appropriate intervention. The insertion site must be kept
clean and dry. Immediate attention must be placed to remedy a
situation if sutures become loose to ensure proper maintenance
of tip position. Vascular spasms may occur after catheter insertion
or may be triggered by arterial sampling, usually secondary to
temporary and reversible arterial constriction. Vascular spasm
is characterized by transient cyanosis of the toes, but peripheral
pulses are still palpable. A trial of reflex vasodilatation by warming
the contralateral extremity generally resolves the spasm.

“Low doses of heparin (0.25-1.0u/ml)
should be added to the fluid infused
through the UAC to reduce the risk of
thromboembolism (TE). Only catheters
with end holes should be used since the
risks of TE and infection are higher with
catheters with side holes.”

Low doses of heparin (0.25-1.0u/ml) should be added to the fluid
infused through the UAC to reduce the risk of thromboembolism
(TE). Only catheters with end holes should be used since the
risks of TE and infection are higher with catheters with side holes.
UACs should not be replaced if signs of infection or vascular
insufficiency in the lower extremities are found. Reinsertion of
UACs is generally discouraged because of potential damage to the
intimal lining of the arterial vessels with the potential for thrombotic
complications. While any fluid, medication, or blood product may
be infused through an umbilical venous catheter (UVC), inotropes,
calcium boluses, and indomethacin should not be infused via the

UAC. Blood and prostaglandin E1 may be infused through a UAC
if there is no alternate venous access.

“While any fluid, medication, or blood
product may be infused through an
umbilical venous catheter (UVC),
inotropes, calcium boluses, and
indomethacin should not be infused via
the UAC. Blood and prostaglandin E1 may
be infused through a UAC if there is no
alternate venous access.”

Complications of UAC include:

1) ischemic and thromboembolic events were causing
necrosis to the lower extremities and gluteal area. Arterial
thromboembolism (TE) symptoms include pallor or coldness
of the lower extremities and/or gluteal area and diminished
or absent pulses.

2) vascular compromise to kidneys causing renal failure
and hypertension and to the intestine causing necrotizing
enterocolitis

3) hemorrhage from a dislodged catheter and extravasation
from perforation of a vessel

4)  hypoglycemia - if UAC tip streams glucose near celiac artery
(located at T12 level)

5 air embolism

(22}

infection

~

direct peritoneal perforation or urachal/bladder injury

© 0o

)
)
)
) aneurysmal dilation with dissection of the abdominal aorta
) spinal cord infarction

0

10) discrepancy in leg growth

11) acquired aortic coarctation,

12) mycotic aneurysms of the aorta, particularly in association
with Staphylococcus aureus infection.

13) Miscellaneous - Unexplained thrombocytopenia, catheter-
obstructed fluid delivery or increased in-line pressure, and
concerns regarding lower body or extremity perfusion must

be investigated for possible thromboembolism.
Mechanism and incidence for thromboembolism with UACs

Insertion of arterial catheters may mechanically damage the
vascular endothelium exposing subendothelial tissue and
collagen to the circulating blood, causing adherence and
aggregation of platelets, thereby releasing adenosine diphosphate
and thromboxane A2 (a platelet stimulator and a very potent
vasoconstrictor). These events can lead to vasospasm around
the catheter, with complete vessel occlusion and tissue ischemia.
A UAC should be placed only in babies who need to have them,
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monitored diligently, and when no longer required, should be
removed as soon as possible to minimize potential complications.
Optimally, umbilical artery catheters should not be left in place for
>5 days.

“Although 50% of UAC-related thrombi
disappear before discharge from the
hospital, the long-term consequences

of persistent thrombosis have not been
studied systematically. UAC-associated
TE has been linked to hypertension,

renal function abnormalities, and leg
length discrepancy in long-term follow-up
studies”

The longer the catheter is in place, the risk of bloodstream
infection and catheter-associated TE increase significantly. The
reported incidence of arterial thrombosis in neonates with UACs
ranges from 8 to 20 percent. Most UAC-associated thromboses
are asymptomatic. In one study, two-dimensional abdominal
sonography found that 1/3 of infants had abdominal aortic thrombi
upon removal of the UACs. The authors found that the probability
of developing aortic thrombosis in an infant with a UAC in situ for
one day was approximately 16%, increasing progressively to 32%
at seven days, 57% at 14 days, and 78% at 21 days. Although
50% of UAC-related thrombi disappear before discharge from the
hospital, the long-term consequences of persistent thrombosis
have not been studied systematically. UAC-associated TE has
been linked to hypertension, renal function abnormalities, and leg
length discrepancy in long-term follow-up studies.

Treatment for an ischemic and/or thromboembolic event —
Principles and specifics:

- A blanched extremity is an indication for immediate removal
of the catheter.

- Patients with TE should be cared for in a highly specialized
NICU where radiographic studies, pediatric hematologists,
and pediatric vascular surgeons are available should their
services be necessary.

- Two-dimensional ultrasound and radionucleotide scanning
are usually sufficient to confirm the diagnosis of TE. In
some cases, the presentation of TE can mimic severe aortic
coarctation.

- Treatment of TE is highly individualized and includes
supportive care, generous intravenous fluids, the elevation of

the involved extremity, topical application of 2% nitroglycerin
ointment at a dose of 4 mm/kg body weight, applied as a
thin film over the affected areas, and repeated after 8 hours.
Anticoagulation, 4ibrinolytic therapy or surgical intervention
may be necessary for specific instances.

Fetal arrhythmias

The cause of the baby’s heart failure and compromise at the
time of birth was tachyarrhythmia (atrial flutter). Whereas brief
accelerations in fetal heart rate (FHR) near term greater than
15 bpm for up to 2 minutes are associated with fetal well-being,
sustained elevations of fetal heart rate (tachycardia), irrespective
of the underlying rhythm, may be associated with fetal cardiac
failure in the form of hydrops fetalis or death. The first clinical clue
to the presence of hydrops may be the complaint by the mother
of decreased fetal movement, but more often, a rapid rate is
detected by routine auscultation. Electronic fetal monitoring has
contributed to the awareness of the possibilities of various heart
rate and rhythm disturbances. While transabdominal recordings
are increasingly available, they are sufficiently reliable to show
fetal atrial P-wave morphology. Prenatally, delineating the rhythm
disturbance requires evaluation by echocardiographic techniques
to determine the function and rule out major structural defects
of congenital heart disease and any signs of fetal heart failure.
More recently, fetal magnetocardiography (fMCG) has become
clinically available. Intrapartum, direct electrodes not only permits
observation of the ECG waveform but also provide tachometric
clues to arrhythmia that cannot be appreciated by analysis of
ECG morphology. Except for complete heart block, arrhythmias
associated with structural defects are rare.

“More recently, fetal magnetocardiography
(fMCG) has become clinically available.
Intrapartum, direct electrodes not only
permits observation of the ECG waveform
but also provide tachometric clues to
arrhythmia that cannot be appreciated by
analysis of ECG morphology.”
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The conduction system of the fetal heart is functionally mature
by 16 weeks of gestation, and the average heart rate between
18 and 22 weeks of gestation is 140 bpm. The automaticity of
the sinus node is more rapid than the other potential pacemaker
sites along the conduction system. An impulse will originate from
the next fastest location of pacemaker cells, which may be in the
atria, the AV node, or the Purkinje fibers resulting in the sinus
rhythm as the fastest normal atrioventricular sequential stimulus.
AV nodal or junctional rhythm at 70 to 100 bpm; and a ventricular
rhythm at a rate of 45 to 70 bpm are often seen at the base of
significant variable decelerations when the intense vagal stimulus
has significantly suppressed the sinus node.

A premature beat is defined as a depolarization of the atrium, AV
node, or ventricle that occurs earlier than the automatic rate of
the sinus node or site of origin of the intrinsic rhythm. Therefore,
a premature beat comes earlier than the expected beat-to-beat
interval, while an escape beat comes later or at the normal
(interpolated) rate for the site of origin. A compensatory pause
generally follows conducted atrial premature beats and ventricular
extrasystoles before the return of normal atrioventricular rhythms.
Premature atrial contractions (PACs) are considered benign and
much more common than ventricular premature contractions
(PVCs). Approximately 90% of studies in which fetal arrhythmias
are detected involve isolated extrasystoles or bigeminal rhythm.
Follow-up on extrasystoles involves weekly auscultation to detect
tachycardia and monthly routine ultrasound evaluation to develop
hydrops. The mother should be assessed for hyperthyroidism and
avoid caffeine and other stimulants during the pregnancy.

“Follow-up on extrasystoles involves
weekly auscultation to detect tachycardia
and monthly routine ultrasound evaluation
to develop hydrops. The mother should be
assessed for hyperthyroidism and avoid
caffeine and other stimulants during the
pregnancy.”

Supraventricular tachycardias (SVT) with rates above 200 bpm,
SVT occurs in 1—3% of fetuses with isolated atrial ectopic beats.
The arrhythmia can be classified as automatic, from an ectopic
focus, or reentrant with or without an accessory bypass tract.
Reentrant mechanisms are more likely to have sudden paroxysmal
onset following a premature depolarization and be transient in
duration. Ectopic tachycardias occur due to enhanced or altered
automaticity and may occur continuously. Even when brief, SVT
causes a significant flow reversal in the ductus venosus, back
toward the umbilical vein. Persistent SVT may lead to hydrops
fetalis and fetal demise due to decreased cardiac output. Of
interest, the abnormal rhythm may occasionally be terminated by
the intentional or inadvertent compression of the umbilical cord
between the uterine wall and fetus or around the fetal neck. With
atrial flutter, the atrial rate is >400 bpm with a 2:1 AV block, with
ventricular rates generally between 200—300 bpm. With atrial
fibrillation, the atrial rate is over 400 bpm with variable ventricular
rates.

Preterm fetuses, even those with hydrops, may be treated by
maternal (transplacental) therapy with medications beginning
with digoxin, which may be augmented with procainamide,
amiodarone, or propranolol. Those with hydrops usually required
multiple drugs. In addition, direct, in utero, transabdominal
intramuscular injections into the fetus of digoxin may be used
to achieve therapeutic levels of digoxin. Most of these fetuses
convert under in-utero treatment, while the remainder do so after
birth. About one-third will eventually relapse — especially those
with WPW.

“In this case, tachyarrhythmia causes fetal
heart failure. The heart failure was mild

at the time of birth, and the atrial flutter
spontaneously resolved. Nevertheless,

the child was sufficiently compromised at
birth with low Apgar scores, pH, BD, and
problems of adaptation that the placement
of a UAC was deemed necessary and
defensible.”

Summary of case

In this case, tachyarrhythmia causes fetal heart failure. The
heart failure was mild at the time of birth, and the atrial flutter
spontaneously resolved. Nevertheless, the child was sufficiently
compromised at birth with low Apgar scores, pH, BD, and
problems of adaptation that the placement of a UAC was deemed
necessary and defensible. The management of its placement
and subsequent events led to allegations of negligence. It seems
probable that the insertion of the first UAC was false tracking,
as suggested by blood being aspirated intermittently at the tip of
the UAC. When the UAC is appropriately placed in the lumen of
the aorta, blood should flow freely. As a result of the improper
placement, the inner lining of the lower aorta was damaged and
became a nidus for thrombus formation. This catheter should
have been immediately removed as soon as blood flow was found
to be compromised and when attempts to withdraw blood were
unsuccessful.

“As a result of the improper placement,
the inner lining of the lower aorta was
damaged and became a nidus for
thrombus formation. This catheter
should have been immediately removed
as soon as blood flow was found to be
compromised and when attempts to
withdraw blood were unsuccessful.”
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Evaluation of the legs and gluteal area should have been done. The left
UAC at this point was inserted and was found to be coiled in the mid-
aortic region. A check for femoral pulses and leg perfusion absolutely
should have been performed, and perhaps another catheter should not
have been attempted, even if leg perfusion and pulses were normal.
A few manipulations that were tried probably resulted in additional
intimal damage and the perfect storm for TE. When the sterile field
was removed, the leg was noted to be white, the pulses could not
be palpated bilaterally, and the groin was edematous. These findings
mandated the immediate removal of the UAC. Irrespective, the catheter
remained in situ for hours while compromised perfusion and color
changes were observed while the health care team entertained hopes
of a spontaneous reversal. During this time, the lack of circulation to
the baby’s leg would lead to its amputation.

The physician and nurses did not reach out to another center,
try any intervention or transfer the baby to higher level care
until 17 hours after the event. Incomprehensibly, the hospital
risk management was called in before medical resources were
consulted about intervention and transfer.
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Gravens By Design: Optimizing Sleep in the NICU, a
Neurodevelopmental Imperative

Daphna Yasova Barbeau, MD, Michael D. Weiss, MD

Throughout history, technology and changing workplace needs
have shaped how we sleep as we adjust to shifting schedules.
(1) The bustling environment of a Neonatal Intensive Care Unit
(NICU) is no exception, and the infants in our care are subjected
to our rigorous schedule. The preterm neonate is expected to
sleep greater than 90% of the day, and the term infant, over 70%
of the day. (2, 3) However, this is not always possible in the NICU.
We know that neonatal sleep is regularly disrupted by the chaos
within the NICU, such as loud alarms, opening and closing of iso-
lettes, workplace chatter, bright lights, painful procedure, and un-
comfortable equipment. In addition, studies show that routine care
and noises just outside the isolette cause complete arousal from
sleep and, if interrupted in certain sleep phases, lead to physi-
ologic instability like bradycardia, apnea, and desaturations. (4)
Recurrent disruptions in sleep lead to a sleep deficit in neonates,
just like in older children and adults, and chronic sleep depriva-
tion has been linked to learning problems and the development of
cardiovascular morbidity like metabolic syndrome. (5)

“Recurrent disruptions in sleep lead to

a sleep deficit in neonates, just like in
older children and adults, and chronic
sleep deprivation has been linked to
learning problems and the development
of cardiovascular morbidity like metabolic
syndrome. (5)”

Living in the NICU is disruptive to sleep, and for the very prema-
ture high-risk neonates, exposure to the extrauterine environment
disrupts the progression of normal sleep development. Studies
have shown that normal sleep develops over time in neonatal life,
including lengthening of the sleep interval, increased quiet sleep,
and, as the postmenstrual age increases, neonates spend less
overall time asleep, with increasing quiet sleep, spending less
time in the regenerative REM or rapid eye movement sleep. (2,
3) As the neonate ages, we have fewer opportunities to optimize
the most important sleep state for learning, even during typical
development. Prematurity interrupts this normal development and
leads to disordered sleep structure and sleep-breathing disorders
into early childhood and adolescence. (6) While many units ad-
here to a strict “neurobundle” which includes low stimulation for
the first 72 hours to 1 week of age, this vigilance to protect sleep
and overstimulation seems to wane over time for older neonates
when it might be even more critical. As neonates attempt to un-
dergo typical maturation of sleep-wake cycling, our scrupulous
adherence to the NICU schedule continues.

Sleep becomes even more important regardless of gestational
age and as acuity increases for neonates. Many pathologies in
the NICU are associated with disrupted maturation of sleep-wake
cycling. (7, 8) It is unclear whether the disease predicts abnor-
mal sleep patterns or vice versa. However, many studies have

shown that decreased maturation of sleep-wake cycling is linked
to worse neurodevelopmental outcomes; hence, the protection of
neonatal sleep is of utmost importance. (9, 10, 11)

“However, many studies have shown

that decreased maturation of sleep-

wake cycling is linked to worse
neurodevelopmental outcomes; hence, the
protection of neonatal sleep is of utmost
importance. (9, 10, 11)”

As aresult of these findings, minimum guidelines to optimize sleep
protection in your unit are proposed. These practices highlight rec-
ommendations from the Consensus Committee of the Standards,
Competencies, and Best Practices for Infant and Family-Centered
Developmental Care in the Intensive Care Unit. (12)

1. Reduce sleep disrupters:

a. JTeach the entire staff about the importance of sleep.
This intervention means recognizing how many people
interact daily with an infant’s space. A unit-wide curricu-
lum includes everyone, from the environmental services
staff to the nursing staff, the administration, and the
medical team. Everyone is responsible for safe sleep in
the unit. (12)

b. Teach families about the importance of sleep. Encour-
age sleep protection, educate sleep optimizers, and let
baby lead (See below). (12) Including parents in the
act of containment brings comfort to neonates and al-
lows parents to interact with their infant regardless of
sleep state or clinical illness. They can learn to create
the physical boundaries within the bed using equipment
and containment holds with their hands, a multimodal
experience for infants.

c. Monitor the noise level in the neonate’s environment.
Infants have awakenings even from brief sound peaks,
and prolonged exposure to noise puts infants at risk for
hearing deficits. (13, 14) Studies show that the optimal
decibel level for units is 45 dB or less. (15)- This is the
volume of the humming of a refrigerator, below the 60dB
of normal conversation. (16) Many believe that isolettes
protect from ambient noise when in reality, the isolette
can amplify the sounds in the NICU. (17) It's simple to
incorporate the use of decibel meters into daily prac-
tice- they are available in application format on phones
to combat noise pollution in your unit.

d. Decrease bright light. Studies show that cycled light, as
compared to continuous bright light, benefit preterm in-
fants. Cycled light results in a decreased length of stay,
a trend towards fewer ventilator days, and a shorter time
to full feeds (18). Tools include isolette covers, room/pod
dimmers, and timed lighting cycles. (12)
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2,

Increase sleep optimizers:

a. Increase Kangaroo Care. Kangaroo Care accelerates
neurobehavioral maturation of sleep. Infants who do
Kangaroo Care have more organized sleep states and
spend more time in both active and quiet sleep at term
corrected age. (19)

b. Promote individualized body positioning, swaddling, and
containment. Swaddled infants show a longer sleep du-
ration and self-regulation. (12) Positional aids may as-
sist in this individualized care with a focus on permitting
supported movement rather than restriction of move-
ment, promoting midline hand positioning, and allowing
older infants to self-soothe with their hands.

c. Practice individualized, parent-driven gentle touch.
Studies of gentle human touch found significant increas-
es in the sleep state and decreases in the awake state
during and after the interventions. (12)

Let the baby lead:

a. Teach wakefulness cues to parents and staff. It is pos-
sible to identify neonatal sleep states prior to 28 weeks
of gestation. (20) Once an infant’s care team recognizes
their sleep state, they can be encouraged to let babies
sleep if not in the transitional or awake state. (12, 20)

b. Wake infants gently. Treat the NICU infant like you
would an infant in your own home. Slow, progressive
brightening of the lights, greeting the infant with a soft
voice when you enter the isolette, and laying hands on
them with intention lets them more easily transition into
wakefulness.

c. Engage infants that are awake. As infants age, they will
be awake more often.

For some infants, this means they are awake many
hours a day, even before they wean from the isolette.
Expecting that older infants will sleep all day restricts
valuable developmental opportunities. Engagement in
developmentally appropriate activities during wakeful-
ness predicts better sleep, and supporting arousal can
optimize interactions like feeding. (12)

d. Question the “three-hour” rule. The infant’s sleep-wake
cycle is approximately 1 hour, so we should protect this
cycle when possible. However, not all infants will have
a sleep pattern that fits our regimented schedule. We
should consider adjusting touch times that are more in-
dividualized to each infant.

“For generations, we have allowed the
schedule to dictate sleep. However, when
it comes to optimizing sleep for neonates
in the NICU, perhaps it is time to let infant
sleep dictate the schedule instead.”

For generations, we have allowed the schedule to dictate sleep.
However, when it comes to optimizing sleep for neonates in the
NICU, perhaps it is time to let infant sleep dictate the schedule
instead.
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Fragile Infant Forums for Implementation of IFCDC
Standards (FIFI-S) Column:

The First FIFI-S Forum on Implementing Feeding,
Eating, and Nutrition Delivery

Joy V. Browne, Ph.D., PCNS, IMH-E

“We agreed that all professions should
implement the practice of IFCDC based

on the most robust evidence available,

so we began establishing our principles,
deciding on areas where there is evidence,
and evaluating that evidence. The IFCDC
standards are readily available at https:/
nicudesign.nd.edu/nicu-care-standards/”

Background:

The consensus panel for Standards, Competencies, and Best
Practices for Infant and Family-Centered Developmental Care
(IFCDC) in intensive care began meeting about six years ago.
We gathered, recognizing that we, as interprofessionals have
similar goals and passion that drive our work. However, we also
recognized that we come from different educational perspectives,
professional cultures, and practice guidelines. We agreed that all
professions should implement the practice of IFCDC based on
the most robust evidence available, so we began establishing our
principles, deciding on areas where there is evidence, and evalu-

ating that evidence. The IFCDC standards are readily available at
https://nicudesign.nd.edu/nicu-care-standards/.

Evidence-based standards, competencies, and best practices are
foundational to optimal intensive care for babies and families but
do not assure that they are implemented, especially in busy, high-
intensity hospital units. Often the standards are not recognized as
essential components of care when the “rubber meets the road.”
Additionally, implementation is often unsuccessful if standards are
implemented piecemeal and not woven into the fabric of the unit's
values and goals, policies and expected practice.

“Often the standards are not recognized
as essential components of care when
the “rubber meets the road.” Additionally,
implementation is often unsuccessful if
standards are implemented piecemeal
and not woven into the fabric of the unit’s
values and goals, policies and expected
practice.”

This realization has resulted in developing the Fragile Infant Fo-
rums for Implementation of the IFCDC Standards (FIFI-S). FIFI-S
has been designed to provide participants with a guidebook for
successful systems implementation and to assure that they have
a practical tool kit on which to rely to ensure that evidence-based
IFCDC practice becomes “the way we do things around here.”

The consensus panel has consistently acknowledged the impor-
tance of interprofessional work. A goal of the Forums, then, is to
create a collaborative culture of practice that includes interpro-
fessionals concerned with supporting the development of babies
and families in intensive care. From the beginning, the consensus
panel has developed and successfully employed a collaborative
culture among the professionals and families who work in and ex-
perience intensive care. Our next steps, emphasized in the initial
and subsequent Forums, are to develop strategies for implement-
ing the evidence-based IFCDC standards collectively. These fo-
rums will collectively develop and apply interprofessional guide-
lines for implementing IFCDC in intensive care.

Each person and organization represented at the first Forum (vir-
tual or in person) had the opportunity to contribute to develop-
ing implementation guidelines for Feeding, Eating, and Nutrition
Delivery to be used productively by all. The outcomes of this and
subsequent Forums will include materials and strategies that draw
on all wisdom but are not “owned” by any profession or organiza-
tion. By creating a culture of collaboration, we benefit from each
other’s wisdom and respect that each contributor has a shared
responsibility to protect the group’s efforts and contributions.

A brief synopsis of the Forum on Feeding, Eating, and Nutri-
tion Delivery:

The first of the proposed hybrid Forums focused on the standards
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of “Feeding, Eating and Nutrition Delivery,” held July 13-15, 2022.
In the first hybrid meeting, there were on-site participants and a
large audience that joined virtually.

Sharon Cox was our keynote speaker, a nationally known expert
in hospital management and strategies for clinical change. Sharon
provided an inspirational talk and challenge to the participants,
including strategies to make change happen. Many of her quotes
and challenges reverberated through the entire Forum.

After an overview of the Feeding, Eating, and Nutrition delivery
standards and an emphasis on why they are important for the
long-term outcomes of babies and families by Dr. Erin Ross, we
had presentations by scientists who provided state-of-the-art re-
search that support the standards and competencies. Drs. Pa-
mela Dodrill, Kelly McGlothen-Bell, Britt Pados, and Erin Ross ad-
dressed clear evidence for oral feeding strategies, breastfeeding
and most importantly the role of parents in successfully feeding
their infant. These provided a foundation for attendees to docu-
ment the significance of the next day and a half.

Drs. Carol Jaeger and Carole Kenner, experts in systems imple-
mentation, provided several evidence-based models to identify
how units can choose one to develop an implementation plan
systematically (See the recommended references of the models
they recommended) demonstrated). They provided several clini-
cal examples of how units have strategized their approach to im-
plementation and supported the work groups to use a “hands-on
experience” in understanding how systems implementation can
apply in their unit. A great deal of the work during the Forum was
in workgroups, both in person and virtual, each group addressing
individual feeding, eating, and nutrition delivery standards.

Ms. Debra Paul provides an example of an ongoing process used
in her unit to implement standardized feeding approaches. She in-
cluded how barriers could be recognized, understood, and worked
around, particularly as the pandemic impeded implementation.
Drs. Jaeger and Kenner then provided insights into how barriers
could be addressed so that progress is not impeded. They pro-
vided essential information on measuring success in an ongoing
and long-term manner and emphasized how metrics are essential
to successfully implementing standards.

The process for the first FIFI-S Forum is not complete; it will be
ongoing in each of the participating professionals’ work and their
respective intensive care units. As FIFI-S participants attempt to
apply the models of change toward implementing the standards,
ongoing support from the faculty will be provided.

Our Forum goals were for nationally known research scientists in
Feeding, Eating, and Nutrition Delivery to address the evidence
for some of the standards. They were followed by examples of
professionals who attempted to implement the standards in their
units. Each speaker effectively demonstrated why the standards
are appropriate for clinical implementation. The Forum partici-
pants detailed essential systems supports that were instrumental
in guaranteeing the implementation of the standards. As a collec-
tive group, the participants and leaders in the field determined the
best strategies for practice implementation. They began produc-
ing a “white paper “on the system supports necessary to imple-
ment the IFCDC feeding, eating, and nutrition delivery standards.

Ongoing efforts:

The initial and ongoing Forums aim to develop implementation
strategies so that the IFCDC standards are recognized, imple-
mented widely, and in a sense “cemented” into the expectations
for practice in intensive care. We look to all intensive care pro-
fessionals invested in caring for babies and families to help us
develop strategies for getting them accepted, disseminated, and
implemented, and invite participation in subsequent Forums.

The next Forum is scheduled for January 18-20, 2023, at Loma
Linda University in Loma Linda, California. The Forum focus will
be on “Implementing Strategies to Alleviate Stress for Babies and
Families in Intensive Care,” which is addressed in one of the IF-
CDC standards https://nicudesign.nd.edu/nicu-care-standards/
ifcdc--recommendations-for-best-practice-reducing-managing-
pain-stress-in-newborns-families/

Please plan to join us as we revolutionize IFCDC in intensive care.
It will take a systems approach which is why we start with each
of the standards’ implementation guidelines. The focus on how
systems can change using evidence-based and clinically mean-
ingful strategies will assure a change toward implementing IFCDC
standards of care.

“We are continually reminded of Sharon
Cox’s entreaty that “very great change
starts from small conversations held

by people who care.” The goal of the
Forums, now and in the future, is to start a
conversation!”

We are continually reminded of Sharon Cox’s entreaty that “very
great change starts from small conversations held by people who
care.” The goal of the Forums, now and in the future, is to start a
conversation!
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Fragile Infant Forums for Implementation
of Standards (FIFI S)

Formerly Fragile Infant Feeding Institute
July 13-15, 2022

Rationale: The FIFI S initiative is to promote, fa-
cilitate and provide strategies for implementation
of the published standards of care for Infant and
Family Centered Developmental Care in intensive
hospital units in the US. Each of the forums will
focus on one of the established sets of standards,
competencies and best practices (feeding and
nutrition, handling and positioning, promotion of
states and arousal, pain and stress, skin to skin
care and systems issues) with the goal of:

1. Raising awareness of availability of and need
for implementation of current evidence based
standards into practice.

2. Developing effective and reproducible strate-
gies for assuring implementation of the compe-
tencies and best practices into intensive care and

3. Assuring that systems integration will lead to
permanent changes in clinical practice.

The first of the forums will focus on the evidence
based section of Feeding, Eating and Nutrition
Delivery. Faculty will include influencers and re-
searchers in the field. Audience participants will
include professionals who will benefit from cur-
rent research and systems implementation ap-
proaches to clinical care and contribute to discus-
sion of best practices.

Hospitals will be encouraged to send their team

of professionals who are leaders, influencers and
those who have been selected to support change
in their hospitals. A letter of support/commitment
from the administration will be required for partici-
pation.

Loma Linda Publishing Company

A Delaware “not for profit” 501(c) 3 Corporation.
c/o Mitchell Goldstein, MD

11175 Campus Street, Suite #11121

Loma Linda, CA 92354

Tel: +1 (302) 313-9984
LomalLindaPublishingCompany@gmail.com
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The two day intensive forum will bring together
thought influencers, researchers, clinical profes-
sionals and parents who are invested in assuring
practice excellence by implementing the IFCDC
Standards, Competencies and Best Practices into
baby and family intensive care systems.

Objectives:

Discuss current best evidence based infant
feeding practices

Establish essential systems issues that guar-
antee implementation of best practices

*  Determine best practice implementation strat-
egies for the Feeding and Nutrition standards in
national NICUs

Organizing Committee:

Joy Browne

Carol Jaeger
e ErinRoss
*  Mitchell Goldstein
Program Consultants:
* JoanArvedson
* Jacqueline McGrath
e Kelly McGlothen-Bell
Proposed Faculty:
Suzanne Thoyre
Barbara Medoff-Cooper
Erin Ross
Carol Jaeger
Kelly McGlothen-Bell
Carol Kenner
Pamela Dodrrill
Britt Pados
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'@ ' @) l c PACI/LAC offers continuing
IJ@V b education for:

Perinatal Advisory Council:
Leadership, Advocacy and Consultation Continuing Medical

Education (CME)
California Registered Nurses

CONTINUING MEDICAL EDUCATION

The Continuing Education Department at PAC/LAC is pleased to consider requests to be a (C,:EU) . ,
joint provider of your CME activity. PAC/LAC is actively involved in direct and joint- Licensed Clinical Social
providership of multiple continuing education activities and programs and works with our Workers (LCSW)
partners to ensure the highest standards of content and design. PAC/LAC is the recipient of Licensed Marriage and
the 2018 Cultural & Linguistic Competency Award. This award recognizes a CME provider Family Therapists (LMFT)
that exemplifies the goal of integrating cultural and linguistic competency into overall program Licensed Professional
and |nFi|V|duaI actlwtps and/or a physplan y\{ho provides leadership, mentorship, vision, and Clinical Counselors (LPCC)
commitment to reducing health care disparities . :
Licensed Educational
Psychologists (LEP)
PAC/LAC is an accredited provider of continuing education by Accreditation Council for Certified Health Education
Continuing Medical Education / Institute for Medical Quality, the California Board of Specialists (CHES)
Registered Nursing, the California Association of Marriage and Family Therapists, the Continuing Respiratory Care
National Commission for Health Education Credentialing, and the American Association for Education (CRCE)
Respiratory Care.

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

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

Leadership

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

Advocacy

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

Consultation

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

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: LomalLindaPublishingCompany@gmail.com
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FIMINDATION

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

August 9, 1996 - April 3, 2010 '

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

he Emily Shane Foundation s a s5o1(c)g nonprofit charity, Tox i & 27-3780582. Our flugship SEA (Successful Edveational Achievement)
oG ram g urigie edncational inttlative that provides essentiol mentoring/tutoring to disadvantaged middle school children across Los
Angeles and Ventura counties, All proceeds directly fund the SEA Progrom, making a difference in the lives of the students e serpe,
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In cooperation with the Mount Sinai Light and Health N i 3
Research Center (LHRC), the National Lighting Bureau (NLB) presents: -

MATIONAL LIGHTING BUREAL

Let’s Talk About Lightand Health ~—

Join a monthly Q&A following interviews with experts in light and health
Hosted by Randy Reid of the NLB; produced by Allison Thayer of the LHRC

Last Monday of each month at 12:00 PM, ET

Your daily light: How does light impact your health?

Mariana Figueiro, PhD Sponsored by LEDVANCE
E==pZsl Out of the womb: Lighting up the NICU
Robert White, MD Sponsored by GE Current

YIARIZSE A new kind of lullaby: Robust light/dark pattern for babies
Sofia Axelrod, PhD

INEe¥2el Hold the coffee: Perking up the office with light

Bryan Steverson, MA

YIN@ZEN Skip the nap: Consolidating sleep for older adults
Mariana Figueiro, PhD

BIONZVEl Fee-fi-fo fungicide: Light as a natural pesticide
David Gadoury, PhD

NU/ZIsEl It’s a complicated world out there: Exposomics and light
Robert Wright, MD, MPH

NBCRZCR Safety first: Making driving less lethal

John Bullough, PhD Sponsored by GE Current
Sl Beyond the visible: UV disinfection
Bernard Camins, MD Sponsored by GE Current

GGIRCIM Let’s get deep: Lighting in submarines

Commander Christopher Steele, PhD

NONZSE Equal lights: Projects focused on health equity
Charles Jarboe, MS

BIEGNICE Not your typical design: Circadian-effective lighting
Allison Thayer, MS

Sponsor a topic Register today
Contact Randy Reid at randy@nlb.org https://lightandhealth.eventbrite.com
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Manifest Destiny

Bernadette Mercado BS RRT

“However, | believe in destiny, and my fate is
to be a Respiratory Therapist. Furthermore,
with that destiny comes responsibility,
commitment to my patients, and passion for
giving back to my profession.”

What is there for me beyond being a Respiratory Therapist? This
question visited me as | was driving to work one day, and | did
not have an answer. Then it revisited me; on my way home after
a long 12-hour shift attending to back-to-back deliveries of pre-
term babies in the NICU, | felt physical tiredness. However, my
body still has some leftover adrenaline rush, and the passion for
my job as an RT surpassed all the physical exhaustion. | know |
have done my duty to save a life, stabilize a baby, and be part of
a NICU care team’s goal to hand off a stable baby to the parent’s
arms. When Covid hit, it was challenging physically and mentally.
The more days | drive home, | question myself about what is next
for me after Respiratory Therapy. | realized my question to myself
was incorrect. | found the answer to what | can do NOW while |
am an RT. The love for my profession was not a love at first sight;
never in my childhood memories did | say | wanted to be a Re-
spiratory Therapist when | grew up. | stumbled into Respiratory
Program out of desperation to stay in school because there was
a 2-year waiting list for the Nursing program in my Junior College.
However, | believe in destiny, and my fate is to be a Respiratory
Therapist. Furthermore, with that destiny comes responsibility,
commitment to my patients, and passion for giving back to my
profession.

Education is limitless, and | believe that education makes this
world a better place. This is one reason why | joined the Academy
of Neonatal Care (AONC), a not-for-profit educational platform.
While giving back, | had to give more of myself which encour-
aged me to pursue a bachelor’s degree in Respiratory. A great
way of giving back to my profession is to start by educating my-
self. Finishing a Bachelor of Science in Respiratory was my tool
to get deeper into education. Now the real work begins. ANOC
has conducted numerous NICU courses during and after covid,
from online to live courses and from California to Utah for the last
two years. AONC'’s passion is to reach more people, look outside
California and further down the Pacific to the Philippines and other
countries to extend our mission of educating RT, RN, MDs, and

families.

Our education becomes a mission. According to an article pub-
lished by WHO (https://www.who.int/philippines/news/feature-
stories/detail/doh-philhealth-who-and-unicef-join-forces-for-
premature-and-small-babies-survival-in-national-summit), in the
Philippines, almost half of the children who die before their fifth
birthday are newborns. (1) Of those babies who die, 60 percent
succumb to complications brought about by prematurity and low
birth weight.

“ Our education becomes a mission.
According to an article published by WHO
(https://www.who.int/philippines/news/
feature-stories/detail/doh-philhealth-who-
and-unicef-join-forces-for-premature-and-
small-babies-survival-in-national-summit),
in the Philippines, almost half of the children
who die before their fifth birthday are
newborns. (1) Of those babies who die, 60
percent succumb to complications brought
about by prematurity and low birth weight.”

The most recent key fact found on the World Health Organiza-
tion (WHO) website (https://www.who.int/news-room/fact-sheets/
detail/levels-and-trends-in-child-mortality-report-2021) mentioned
the following: (2)

e The first month of life is the most vulnerable period for child
survival, with 2.4 million newborns dying in 2020.

e In 2020, nearly half (47%) of all under five deaths occurred in
the newborn period (the first 28 days of life), an increase from
1990 (40%), because the global level of under-5 mortality is
declining faster than that of neonatal mortality.

e Sub-Saharan Africa has the highest neonatal mortality rate in
the world (27 deaths per 1000 live births), with 43% of global
newborn deaths, followed by central and southern Asia (23
deaths per 1000 live births), with 36% of global newborn
deaths.

e Preterm birth, intrapartum-related complications (birth as-
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phyxia or inability to breathe at birth), infections, and birth de-
fects are the leading causes of most neonatal deaths.

e Children who die within the first 28 days of birth suffer from
conditions and diseases associated with a lack of quality care
immediately after birth and in the first days of life.

e COVID-19infections among children and adolescents typical-
ly cause less severe illness and fewer deaths than in adults.
Moreover, the youngest children are the least vulnerable, with
less than 0.1% of global deaths (1902) occurring in children
under five.

“AONC believes in training future trainers;
we can help decrease the number of 2.4
million babies dying. One life saved makes
a big difference by breeding more skilled,
educated healthcare workers who can teach
and perform effective ways to educate
mothers and families on achieving a healthy
pregnancy, thus decreasing preterm birth.”

AONC believes in training future trainers; we can help decrease
the number of 2.4 million babies dying. One life saved makes a big
difference by breeding more skilled, educated healthcare workers
who can teach and perform effective ways to educate mothers
and families on achieving a healthy pregnancy, thus decreasing
preterm birth.

There are so many avenues that AONC can pursue in the future,
from training in transporting babies from rural areas to facilities
that could provide a higher level of care—providing and training
the use of low-cost, effective ventilators. With our passion for edu-
cating comes dedication, hard work, and support from companies
that align with our advocacy. Our mission will never be completed.
Instead, it will evolve with the new technology; we must learn,
teach and adapt to the changing world. There are so many oppor-
tunities for training in Respiratory and Neonatology. Saving lives
is a broad spectrum that we entertain every opportunity to expand
our service and give back to future healthcare workers.

“One day we can salute ourselves and

the professionals who took the step to be
educated and trained and give back to the
community they served. We do not stop
learning and teaching. We only pass the
torch to future healthcare workers, and our
daunting task continues. ”

One day we can salute ourselves and the professionals who took
the step to be educated and trained and give back to the community
they served. We do not stop learning and teaching. We only pass the
torch to future healthcare workers, and our daunting task continues.
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Revised American Academy of Pediatrics Guidelines for
Breastfeeding: The Benefits and Challenges

By Barb Himes, CD

first
candie

Saving babies. Supporting families.

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.

ing breastfeeding to two years or more, up from one year
or more. This provides continued benefits, especially to the
mother; long-term breastfeeding is associated with protec-
tion against diabetes, high blood pressure, and breast and
ovarian cancer.

. The recommendation is that birth hospitals or centers em-
ploy maternity care practices that improve breastfeeding ini-
tiation, duration, and exclusivity.

Mothers who breastfeed beyond the first year need support
from their medical care providers and protection against
workplace barriers.

o

. Policies that protect breastfeeding, including universal paid
maternity leave; the right of women to breastfeed in public;
insurance protection for lactation support and breast pumps;
on-site childcare; universal workplace break time with a
clean, private location for expressing milk; the right to feed
expressed milk; and the right to breastfeed in childcare cen-
ters and lactation rooms in schools are all essential to sup-
porting families in sustaining breastfeeding.

“In June 2022, the American Academy

of Pediatrics (AAP) released its revised
guidelines for safe infant sleep, the

first since 2016, followed by revised
recommendations regarding breastfeeding,
which were last issued in 2012.”

In June 2022, the American Academy of Pediatrics (AAP) released
its revised guidelines for safe infant sleep, the first since 2016,
followed by revised recommendations regarding breastfeeding,
which were last issued in 2012.

The key points in the updated breastfeeding guidelines include:

) Exclusive breastfeeding should be provided for the first six
months, after which it should be supplemented with nutri-
tious complementary foods. The AAP also supports increas-
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W | nurse who has
“cared for these
g préuinus babies =
,Lk | wesay....
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“The AAP frames breastfeeding as a public
health imperative. The AAP cites short- and
long-term benefits, including its association
with reduced rates of infant mortality, infant
immune system support against infections,
the development of future immunities, and
fostering maternal-infant bonds and well-
being”

The AAP frames breastfeeding as a public health imperative. The
AAP cites short- and long-term benefits, including its association
with reduced rates of infant mortality, infant immune system sup-
port against infections, the development of future immunities, and
fostering maternal-infant bonds and well-being.

In its policy statement, the AAP identifies breastfeeding and hu-
man milk as a cultural norm in the United States, with more than

Did you know that premature and low birth
weight babies have a 4x greater risk for SIDS?

At First Candle we're educating parents, grandparents
‘ and caregivers about safer sleep to make sure all babies
8| reach their first birthday. Learn more at firstcandle.org

NEONATOLOGY TODAYé¢www.NeonatologyToday.net®August 2022

75


http://www.firstcandle.org
http://www.firstcandle.org
http://www.firstcandle.org
http://www.NeonatologyToday.net

80% of women initiating breastfeeding and most women choosing
to do so. (1) It also notes that both federal and state laws protect
a woman’s right to breastfeed as well as the right to breastfeed
in public and to continue breastfeeding or to express milk in the
workplace.

We support the guidelines but also believe there are personal
perspectives that need to be considered. Not everyone can or
chooses to breastfeed for reasons that may range from individual
health to situational issues. We also know that even though there
may be legal protections to support breastfeeding, as the AAP
itself put it, “social and systemic changes” need to be supported
to help mothers who choose to breastfeed.

In the U.S., White, Hispanic or Latino, and Asian families start
breastfeeding at higher rates than Black. (2) Similar disparities
are also found with mothers with low income, women younger
than 20, and those with a high school education or less. The AAP
policy statement acknowledges implicit and structural bias and
that structural racism should be addressed to eliminate dispari-
ties in breastfeeding and improve the health and well-being of all
children and families.

“The AAP policy statement acknowledges
implicit and structural bias and that
structural racism should be addressed to
eliminate disparities in breastfeeding and
improve the health and well-being of all
children and families.”

Anecdotally, We have seen that taking a respectful, collaborative
approach with families about infant safe sleep practices can fos-
ter compliance, and the same could be said for breastfeeding; a
reality-based two-way discussion may have a more significant im-
pact on maternal decision-making than citing research evidence
and the importance of public health.

“Breastfeeding is not always easy, and

not every mother may be successful in
reaching her breastfeeding goals, but if she
feels knowledgeable and supported, she
may be more likely to try. ”

Breastfeeding is not always easy, and not every mother may be
successful in reaching her breastfeeding goals, but if she feels
knowledgeable and supported, she may be more likely to try.
Health care providers should initiate breastfeeding conversations
before the baby is born, understanding that new mothers may also
seek advice from friends, family, and co-workers. Providing new
parents with information on local lactation support groups they
can attend prenatally will also help.

Moreover, although policies are ostensibly in place to support
breastfeeding in the workplace and public spaces, providers
should be ready to discuss a mother’s assessment of her work-
life situation and how she feels she can best handle breastfeed-
ing, for how long, and if the infant formula needs to be part of this
conversation.
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About First Candle

First Candle, based in New Canaan, CT, is a 501c (3) commit-
ted to eliminating Sudden Infant Death Syndrome and other
sleep-related infant deaths while providing bereavement sup-
port for families who have suffered a loss. Sudden unexpected
infant death (SUID), which includes SIDS and accidental suf-
focation and strangulation in bed (ASSB), remains the leading
cause of death for babies one month to one year of age, result-
ing in 3,600 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.ora/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
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Comparison of Occupational Therapy and Osteopathic
Manipulative Treatment in Neonatal Intensive Care Units

Saba Saleem BS, Kristina Burger BS, Brenda Takata
OTR/L, Claire Oosterbaan BS, Blake Zufall BS

“For this discussion, we will focus on

the use of Occupational Therapy (OT)

and Osteopathic Manipulative Treatment
(OMT) for improving breast or bottle
feeding, promoting weight gain, reducing
reflux and jaundice, regulating body
temperature, achieving developmental
milestones, correcting plagiocephaly, and
reducing the length of stay of premature
babies in the NICU.”

Introduction

Premature babies are those born before 37 weeks gestation and
can be further characterized as late preterm (34-37 weeks), mod-
erate preterm (32-34 weeks), very preterm (28-32 weeks), and ex-
tremely preterm (less than 28 weeks) (4). Due to their smaller size
and low birthweight (less than 2,500 grams or 5 Ibs. 8 0z), these
babies experience complications such as difficulty feeding, hypo-
thermia, anemia, hypoglycemia, apnea, and respiratory distress
from surfactant deficiency, infection, necrotizing enterocolitis, pat-
ent ductus arteriosus, retinopathy, and increased risk of intraven-
tricular hemorrhage (1,2). For this discussion, we will focus on the
use of Occupational Therapy (OT) and Osteopathic Manipulative
Treatment (OMT) for improving breast or bottle feeding, promot-
ing weight gain, reducing reflux and jaundice, regulating body
temperature, achieving developmental milestones, correcting pla-
giocephaly, and reducing the length of stay of premature babies in
the NICU. Many premature infants born before 35 weeks gesta-
tion have oral feeding difficulties and cannot latch properly, which
makes it harder for them to gain weight (2). A low birth weight
contributes to 60 to 80% of all neonatal deaths due to increased
susceptibility to infection, hypothermia, and hypoxemia (3, 21).
According to guidelines set by the American Academy of Pediat-
rics, the three major physiologic criteria for hospital discharge of
preterm infants are autonomous oral feeding that results in good
weight gain, maintenance of appropriate body temperature in a
home environment, and mature respiratory control for sufficient

oxygenation (5). Thus, these clinical indicators allow us to assess
OT and OMT'’s effectiveness in achieving these criteria and sup-
porting the development of preterm infants.

Occupational Therapy

Occupational therapists working in the NICU have the unique op-
portunity to provide habilitation to a fragile patient population. The
occupational therapy objectives are to make proactive changes
to the environment to promote healthy development and optimal
growth, help organize behaviors, and foster trust and attachment
with the caregiver (60, 61). To accomplish these goals, The Ameri-
can Journal of Occupational Therapy states that “knowledge of
neonatal neurodevelopment, neurobehavioral organization, the
musculoskeletal system, and advanced age-appropriate feeding
practices and techniques is essential” (6).

“OT interventions enhance growth

by helping premature infants acquire
developmental skills, such as feeding at
the breast or bottle. Each intervention
also supports calm and organized
behavior for improved sleep, which
leads to weight gain in these patients.”

OT interventions enhance growth by helping premature infants
acquire developmental skills, such as feeding at the breast or
bottle. Each intervention also supports calm and organized be-
havior for improved sleep, which leads to weight gain in these
patients. Feeding interventions emphasize positive experiences
to increase dietary intake and enhance the infant’'s suck, swal-
low, and breathing coordination. The goal is for them to receive
full oral feeds via breast or bottle and be discharged home (22).
In order to monitor this progress, the day-to-day assessment ex-
amines the infant’'s muscle tone, reflexes, behavioral responses,
and positive feeding experiences. Parent education is provided
during all these activities as well. Techniques commonly used by
occupational therapists include infant touch and massage, myo-
fascial release, and assessment of feeding skills with a focus
on caregiver education (23). Occupational therapists also use
neurodevelopmental treatment to enhance proper positioning if
the baby has thumb adduction due to increased tone or club
feet. For these issues, soft splints are recommended during the
NICU stay, and an orthopedics referral is given at discharge.
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Lastly, OT encourages the parents of high-risk infants to engage
in kangaroo care. This technique promotes breastfeeding, pain
management, physiological regulation, parental self-efficacy,
and bonding (24).

“Lastly, OT encourages the parents

of high-risk infants to engage in
kangaroo care. This technique promotes
breastfeeding, pain management,
physiological regulation, parental self-
efficacy, and bonding (24).”

Neonatal Massage

Occupational therapists use neonatal massage to enhance the
parasympathetic nervous system, which improves circulation
and digestion. By increasing vagal activity and gastric motility,
infant massage helps promote weight gain (26). It also stimu-
lates lymphatic circulation to boost immune function, regulates
sleep-wake cycles to increase alertness, provides neuroprotec-
tion, and decreases stress hormones to improve parent-infant
attachment. Educating caregivers about performing infant mas-
sage when the baby is stable (weight above 1500 grams) im-
proves their confidence and encourages more direct participa-
tion in the neonate’s care. Overall, this technique helps decrease
the length of stay in the NICU (23, 25). In order to perform a neo-
natal massage, different motions can be utilized. The most com-
mon motion is gliding, which relaxes and stretches the muscles.
It is performed by keeping the fingers together and gliding the
hand down along the body’s or limb’s span while the palmar side
maintains contact. Another motion is kneading, using the finger
pads to apply firm strokes to the area. Both hands act similarly to
kneading dough (25, 27). Contraindications to neonatal massage
include infection, bleeding, skin disorders, autonomic medical in-
stability, and fractured bones (26). Sick preterm infants, such as
those suffering from necrotizing enterocolitis, often have poor
tolerance to external stimulation and require minimal handling
care. It is imperative to avoid fluctuations in blood pressure and
unsynchronized breathing with a ventilator that can be induced
by handling (26).

“Sick preterm infants, such as those
suffering from necrotizing enterocolitis,
often have poor tolerance to external
stimulation and require minimal
handling care. It is imperative to

avoid fluctuations in blood pressure
and unsynchronized breathing with

a ventilator that can be induced by
handling (26).”
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Figure 1: Neonatal massage depicting the gliding motion. Source:
Emanate Health Queen of the Valley Hospital, NICU

Myofascial Release

An additional practice beneficial for babies in the NICU is myofascial
release (MFR). Occupational therapists can use myofascial release
with additional, specialized training. This technique utilizes fascia,
the connective tissue that forms a continuous three-dimensional web
throughout the body, to enhance function and support. Fascia envel-
ops every muscle, nerve, blood vessel, and organ (28). Premature
infants tend to overuse muscles due to poor positioning, which can
develop tight fascia that further worsens their posture. MFR aims to
increase tone and range of motion and decrease asymmetry and
tenderness due to irritability. In order to perform this hands-on tech-
nique, the restriction is identified, and gentle pressure is slowly ap-
plied in that direction to lengthen the fascia. The stretch is held until a
release is felt, and then there is a reassessment of the tissue’s mobil-
ity. The goal of stretching fascia is to break down abnormal collag-
enous crosslinks and allow relaxation by reducing molecular colloidal
friction drag. Contraindications to MFR are hypotonia, systemic or
local infection, open wounds, or if the neonate is febrile. (15, 16, 29).

“Occupational therapists can use
myofascial release with additional,
specialized training.”
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Figure 2a: Assessment of shoulder to examine tone and identify the
restrictive barrier, shown in a superior direction. Figure 2b: Treatment
of shoulder, using indirect MFR to apply a gentle pressure inferiorly

into the position of ease. Source: Emanate Health Queen of the Val-
ley Hospital, NICU

Neurodevelopmental Treatment

Neurodevelopmental treatment reduces abnormal postures and
movement patterns in premature infants. The goal is to encourage
them to normalize their posture and improve sensory stimulation
(32, 33). Treatment is based on the concept that muscle tone is
changeable and dictates posture and coordination (31). A com-
mon issue for neonates is that they demonstrate thumb adduction
and maintain this position due to increased tone. Occupational
therapists will passively re-position the thumb and improve overall
movement. Soft thumb splints can support the desired position
when the baby is sleeping (31).

Another problem that can occur for premature infants is club feet.
In treating this, the first step is to assess ankle movement to see
if it can be brought to the midline. Placing the ankle and hip at
midline through a passive range of motion promotes eversion, and
this position should be maintained when the baby is at rest. If the
therapist cannot bring the ankle to the midline, re-positioning with
kinesiotape may improve circulation (31, 32). For both scenarios,

follow-up care with Orthopedics is required. However, caregiver
education is the most important factor in the treatment plan for
thumb adduction and club feet. It is essential to teach parents
about proper positioning, home exercise plans, and how to pro-
vide a passive range of motion throughout the day, depending on
the baby’s adjusted age (30, 31).

Kangaroo Care

Kangaroo Mother Care is a technique in which the baby is posi-
tioned in skin-to-skin contact with the caregiver’s chest for variable
periods. Occupational therapists utilize this technique in the NICU
to help promote breastfeeding for premature infants. Furthermore,
skin-to-skin care significantly increases the mother’s milk produc-
tion and is associated with a longer duration of breastfeeding (24).
It has also reduced maternal stress, anxiety, and postpartum de-
pression. This is significant because 28 to 51% of parents with
babies admitted to the NICU reported symptoms of acute stress
and post-traumatic stress disorder (7). Kangaroo care increases
parental satisfaction and improves sleep organization and quiet
sleep duration for neonates. It has also decreased pain perception
during procedures, such as endotracheal tube placement or other
forms of life-saving therapy (24).

Figure 3: Mother utilizing “kangaroo care” or skin-to-skin contact with
the neonate. Source: Emanate Health Queen of the Valley Hospital,
NICU

In summary, occupational therapy for premature infants includes
the following modalities: neonatal massage, myofascial release,
neurodevelopmental treatment, skin-to-skin, and most impor-
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tantly, caregiver education. These treatments focus on weight
gain, improving oral feeding, decreasing hospital length of stay,
enhancing neuroprotection, and promoting parental bonding. Par-
ent education for developmental care protocols is emphasized be-
cause it builds their confidence when interacting with their infant.

“These treatments focus on weight
gain, improving oral feeding, decreasing
hospital length of stay, enhancing
neuroprotection, and promoting
parental bonding. Parent education

for developmental care protocols is
emphasized because it builds their
confidence when interacting with their
infant.”

Osteopathic Manipulative Treatment

Osteopathic physicians are trained to treat musculoskeletal dis-
orders by using manual contact to correct structural imbalances,
improve circulation, and relieve pain caused by muscle, bone, or
tendon misalignment (8). Using this hands-on approach, Osteo-
pathic Manipulative Medicine (OMM) promotes the body’s intrin-
sic ability for self-healing. Osteopathic Manipulative Treatment
(OMT) uses various forms of neuromuscular stimulation, ranging
from passive massage to applying an active force to manipulate
the muscles, soft tissue, and joints (8). The objectives of OMT
for premature infants during the first few days of life are to gain
weight, improve latching and physiological function, reduce reflux
and constipation, increase range of motion, treat jaundice, and
achieve homeostasis, such as temperature regulation if it has
been altered by somatic dysfunction (2,9,19, 64). OMT serves as
complementary medicine to help reduce the newborns’ length of
stay in the NICU (10). As these hospitalized infants reach term
gestational age, OMT can also assist in reaching developmental
milestones or improve cosmetic appearance for positional plagio-
cephaly and torticollis (9). The immediate indications of OMT’s
success are macroscopic changes to the affected area discovered
on re-examination (11). More gradual indications of success, such
as weight gain or improved oral feeding, may occur 1-2 weeks
after treatment (2,9).

OMT begins with the osteopathic structural exam, which helps the
physician identify somatic dysfunction (11). Somatic dysfunction is
“restriction in joints, muscles, and fascia that can affect blood sup-
ply, lymph flow, and nervous system function” (11). It is associated
with abnormal palpatory findings, known as tissue texture chang-
es, asymmetry, altered range of motion, and tenderness (TART).
Acute somatic dysfunction is characterized by the affected area’s
warm, erythematous, boggy tissue. Restriction can cause sharp
pain and asymmetry without anatomic compensation. Chronic so-
matic dysfunction can cause tissue to be cool, dry, or ropey. Dull
pain and asymmetry with anatomic compensation are character-
istic of this dysfunction (11). OMT techniques used for premature
infants focus on improving acute somatic dysfunction.

Due to the delicate nature of preterm infants in NICU, the tech-
niques utilized are often indirect and passive. An indirect tech-
niqgue moves the restriction into a position of ease, and a passive
technique does not involve the patient in the treatment. Instead,
the physician manipulates the dysfunction without incorporating
patient assistance (12). Commonly used indirect and passive
techniques in this population are soft tissue, myofascial release
(MFR), and balanced ligamentous tension (BLT) (9,18). These
techniques have been shown to improve oxygenation, achieve
developmental milestones, and reduce symptoms of jaundice,
GERD, and torticollis (17, 35, 37, 38, 39, 43). These gentle tech-
niques can be combined with Cranial OMM techniques, such as
v-spread and condylar decompression, to treat infants with posi-
tional plagiocephaly and latching issues, respectively (44,45, 46,
48).

Soft Tissue

The soft tissue of the thoracic spine is similar to the gliding mo-
tion used in neonatal massage by occupational therapists. While
the patient lies prone, the osteopathic physician will first assess
the paraspinal musculature for TART changes, indicating somatic
dysfunction. Upon identifying the somatic dysfunction, the physi-
cian can employ a unilateral prone pressure to the area, known
as perpendicular stretching. This is done by placing the thenar
eminence lateral to the spinous processes of the vertebrae and
contacting the medial border of the injured paraspinal tissue. The
other hand is placed on top for additional support. Then, anterior
and lateral pressure is applied to induce perpendicular stretch.
This force can be a sustained pressure until tissue release is not-
ed or rhythmic kneading for a few seconds at a time (41).

“While the patient lies prone, the
osteopathic physician will first assess

the paraspinal musculature for TART
changes, indicating somatic dysfunction.
Upon identifying the somatic dysfunction,
the physician can employ a unilateral
prone pressure to the area, known as
perpendicular stretching.”

Almost all premature infants born less than 35 weeks gestation will
have elevated total serum and plasma bilirubin levels. Most neo-
nates experience physiologic jaundice in the first few days of life,
which is typically harmless. However, jaundice seen in premature
infants can be pathologic due to higher bilirubin levels. Hyperbili-
rubinemia is treated with phototherapy or exchange transfusions.
The major risks are acute bilirubin encephalopathy or kernicterus
(42, 43). One study found that infant massage in full-term babies
significantly lowered total serum bilirubin compared to infants who
received standard care (43). This may be due to massage ther-
apy, and soft tissue techniques increasing parasympathetic tone
through vagal nerve stimulation and increased bowel movement
frequency. This allows neonates to pass greater amounts of bili-
rubin-containing meconium (34, 43). Neonatal massage and soft
tissue also increase blood flow throughout the intestines, further
improving waste product excretion (34, 39, 43).
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Figure 4: Soft tissue of the thoracic spine demonstrating the perpen-
dicular stretch motion. Source: Claire Oosterbaan, MS-4

Myofascial Release

MFR is a technique provided by both occupational therapists and
osteopathic physicians. As discussed previously, MFR is a gentle
form of stretching and compression that reduces fascial restric-
tions and uneven tightness (16). For infants, these restrictions are
often linked to in-utero position or if induction of labor, C-section,
forceps, or vacuum-assisted delivery occurred (15). MFR can help
infants with respiratory distress by releasing the fascia around the
diaphragm. This allows for improved oxygenation of the blood
supply. This diaphragmatic fascial restriction can be caused by the
baby’s rotational twist in the birth canal (17). MFR can also help
infants reach developmental milestones, such as improved head
control and sitting up without support. This can be done by releas-
ing restrictions around the sternocleidomastoid muscle (SCM),
which can occur from a twisted neck in-utero or gastroesophageal
reflux. It is known as acquired torticollis if this presentation occurs
after birth (40). Releasing the shortened muscle helps improve
the infant’s head posture and cervical spine mobility and supports
symmetrical cranial bone growth (17).

“Releasing the shortened muscle helps
improve the infant’s head posture and
cervical spine mobility and supports
symmetrical cranial bone growth (17).”

Balanced Ligamentous Tension

Balanced Ligamentous Tension (BLT) is based on the theory
that ligaments provide both proprioception and an anatomi-
cal framework that guides the muscle response for joint po-
sitioning and subsequent motion (36). BLT seeks a “balance
point” for the joint or somatic dysfunction by inducing the low-
est possible strain to the affected area. This allows the body
to restore function to the injured tissue (18). The first step
is disengagement, which means the physician applies either
compression or decompression to disengage the somatic dys-
function. The next step is to find the balance point by moving
the somatic dysfunction through the range of motion in every

direction to discover its restrictions. The third step is to moni-
tor the affected area once it is brought to the balance point.
The last step is tissue release, where temperature and joint
mobility increase at the somatic dysfunction’s site to indicate
healing (18).

BLT can treat various conditions, but the two we will focus on are
congenital muscular torticollis and reflux. Congenital torticollis is
present at birth and commonly associated with SCM fibrosis or
birth defects such as Klippel-Feil Syndrome (40). A case study
published by the International Journal of Osteopathic Medicine
discovered that BLT could potentially treat congenital muscular
torticollis rather than resorting to invasive surgery (38). Similarly,
a study in ltaly investigated if using indirect OMT procedures,
such as BLT, on premature infants in the NICU would decrease
either the incidence of gastrointestinal dysfunction or length of
stay (37). Gastrointestinal dysfunction incidence was defined as
the number of episodes of vomiting, regurgitation, and gastric
reflux and the frequency of stooling and enema administration
per patient care encounter (37). They discovered that prema-
ture infants who received BLT had significantly fewer episodes of
gastrointestinal dysfunction and days in the NICU compared to
the routine care group. The average number of daily gut symp-
toms for the OMT group was 28, and the average length of stay
was 28 days. For the routine care group, the average number of
daily gut symptoms was 60, and the average length of stay was
55 days (37).
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Figure 5: OMT for torticollis in a pediatric patient. Techniques used
can be a combination of MFR and BLT. Source: Claire Oosterbaan,
MS-4
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Paraspinal Inhibition

Paraspinal inhibition is a technique that aims to restore the im-
balance between the sympathetic and parasympathetic nervous
systems. It utilizes the relationship between the thoracic para-
vertebral musculature and its encompassed sympathetic ganglia
(62). While the patient is supine, the physician applies intermit-
tent pressure to the lower thoracic and lumbar spine’s paraverte-
bral muscles by flexing their metacarpophalangeal joints and ap-
proximating the palms and finger pads. This position is held until
warmth and softening are appreciated along the entire lower tho-
racic and lumbar musculature and surrounding fascia. This treat-
ment affects the sympathetic ganglia within the targeted paraspi-
nal region, leading to medullary-induced inhibition of sympathetic
outflow and allowing the parasympathetic function to predominate
(63). This treatment was initially used to treat and prevent postop-
erative ileus in adults by increasing colonic transit time and quick-
ening the passage of stool (62).

“Paraspinal inhibition is a technique that
aims to restore the imbalance between the
sympathetic and parasympathetic nervous
systems. It utilizes the relationship
between the thoracic paravertebral
musculature and its encompassed
sympathetic ganglia (62).”

Healthy full-term neonates commonly pass their first stool within
24-48 hours after birth; however, premature infants often take sev-
eral days. Functional ileus of prematurity is the delayed passage
of meconium that occurs in very low birth weight (VLBW) infants.
This predisposes them to intestinal perforation with an increased
risk of morbidity and mortality (64). Delayed passage of meconium
can be a sign of diseases such as cystic fibrosis or Hirschsprung’s
disease, or it can be caused by medications, anorectal malforma-
tions, and maternal conditions like gestational diabetes (65). In or-
der to use paraspinal inhibition for heightened sympathetic activity
in premature infants, the technique is modified with a gentle, static
pincer grasp to accommodate for their smaller paravertebral mus-
cular and overall size (66). Although further research is needed
to investigate this treatment for the ileus of prematurity, clinical
anecdotal evidence suggests that modified paraspinal inhibition
can hasten the passage of meconium and flatus in premature in-
fants. This serves to decrease the risk of perforation and relieve
neonatal abdominal discomfort.

“In order to use paraspinal inhibition

for heightened sympathetic activity

in premature infants, the technique is
modified with a gentle, static pincer grasp to
accommodate for their smaller paravertebral
muscular and overall size (66).”

Figure 6: Paraspinal inhibition in a pediatric patient. Source: Claire
Oosterbaan, MS-4

Cranial OMM: V-spread

Cranial OMM is based on the theory that cranial sutures are mo-
bile in relation to the skull (49, 50). Just as TART changes indi-
cate somatic dysfunction in the body, the cranial rhythmic impulse
(CRI) provides information on the dysfunction of the primary respi-
ratory mechanism (PRM). The PRM is an interrelated unit of the
cranial bones, sacrum, dural membrane, and cerebrospinal fluid
(49, 50, 51). The normal rate of movement for CRI is 8-14 times
per minute. This is felt on palpation as widening and narrowing of
the skull by the osteopathic physician (49, 50). Known factors that
increase CRI include vigorous exercise, fever, and OMT, while
those that decrease CRI are stress, chronic infection, fatigue, and
depression. Various cranial strain patterns are also separated into
physiologic and pathologic categories (13). The osteopathic phy-
sician assesses these patterns through palpatory findings, where
the relationship between the sphenoid and occiput and their rota-
tion around different planes is appreciated (49, 50). Many Cranial
OMM techniques that target specific strain patterns or decreased
CRI exist. A simple yet effective and commonly used one is V-
spread, which aims to separate restricted or impacted cranial su-
tures. It is performed with the patient supine and the physician
seated at the head of the table. The physician places two fingers
on each side of the restricted suture to create a V-shape. Then, a
distracting force and separating traction are applied and held until
a release is felt. This manipulation spreads the restricted suture
and allows decompression and realignment (50, 51).

Positional, or deformational, plagiocephaly is when an infant has
a flattened head shape due to fusion of the coronal suture, which
causes the forehead and brow to stop growing (52, 54). Fusion of
this suture and subsequent flattening occurs when there is repeated
pressure on one part of the head, such as when babies sleep supine
in one position. The supine sleeping position is encouraged because
it decreases the risk of sudden infant death syndrome (SIDS); how-
ever, the tradeoff is an increased risk of plagiocephaly for premature
infants who spend extended periods in a fixed position while they re-
cover in the NICU (9, 53). Other common causes of positional plagio-
cephaly are congenital torticollis and the infant’s position in the womb
being affected by a multiple gestation pregnancy or if the mother has
a small uterus (53, 54). Treatment for plagiocephaly includes exercis-
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es, varying sleep positions, and wearing a corrective helmet to direct
the regrowth of the baby’s skull. However, to receive the most benefit
from the helmet, most babies need to wear it for 23 hours a day
for 3-6 months (14, 53). For parents concerned about a helmet, the
V-spread technique can be used as a complementary or alternate
therapy, depending on the degree of flattening. One study found that
infants with nonsynostotic occipital plagiocephaly (NSP) significantly
decreased cranial vault asymmetry, skull base asymmetry, and tran-
scranial vault asymmetry. This was after receiving Cranial OMT and
standard positioning recommendations for eight weeks (48)

Figure 7: V-spread in a pediatric patient. This technique is typically
used for positional plagiocephaly in an infant. Source: Claire Ooster-
baan, MS-4

“One study found that infants with
nonsynostotic occipital plagiocephaly
(NSP) significantly decreased cranial
vault asymmetry, skull base asymmetry,
and transcranial vault asymmetry.”

Cranial OMM: Condylar Decompression

Another type of Cranial OMM technique is condylar decompres-
sion. The purpose of this technique is to decompress the occipital
condyles and balance tension at the hypoglossal canal to nor-
malize cranial nerve Xll function (49, 50, 51). This technique is
performed with the patient supine and the physician seated at the
head of the table. The physician’s forearms should be on the table
to establish a fulcrum while the patient’s head rests in their palms.
The physician uses their index and middle fingers to contact the

condylar processes on both sides and then applies a gentle ceph-
alad and lateral traction. This traction is maintained until a release
is felt (50, 51).

“One study found that infants who
received Cranial OMM, such as condylar
decompression, in addition to the
mother receiving regular lactation
consultations, had better nipple feeding
and a higher LATCH score than the
control (46, 47). ”

It is well-known that premature infants who receive breast milk
have a shorter length of stay in the NICU and decreased risk of
necrotizing enterocolitis, sepsis, feed intolerance, lung disease,
retinopathy of prematurity, neurocognitive delays, and readmis-
sion rates (55). However, almost 50% of mothers stop breast-
feeding in the first month, even with lactation support, due to bio-
mechanical issues (46, 56, 57). It is reported that the ability to
swallow develops at 13 weeks gestation and the ability to suck
at 18 weeks gestation. However, the suck and swallow coordi-
nation does not occur until 32-34 weeks of gestational age (20).
Thus, premature infants born before 35 weeks’ gestation struggle
with nipple feeding, which requires coordinated suck and swallow
(2, 56). This suck and swallow coordination depends on cranial
nerves IX, X, and XII for intrinsic muscles of the tongue to function
properly (56). One study found that infants who received Cranial
OMM, such as condylar decompression, in addition to the mother
receiving regular lactation consultations, had better nipple feeding
and a higher LATCH score than the control (46, 47).

Figure 8: Condylar decompression in a pediatric patient. This tech-
nique is typically used for improved latching in an infant. Source:
Claire Oosterbaan, MS-4
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Osteopathic manipulative treatment for premature infants includes
the following modalities: soft tissue, MFR, BLT, paraspinal inhibi-
tion, V-spread, and condylar decompression. These techniques
have been shown to help reduce jaundice and GERD, induce pas-
sage of meconium, reach developmental milestones, correct tor-
ticollis, and plagiocephaly, and improve oxygenation and latching.
Osteopathic physicians use palpation to identify somatic dysfunc-
tions and manipulation to improve physiologic function. OMT can
be offered as a less invasive and cost-beneficial adjunct to the
standard of care for these conditions.

“Osteopathic physicians use palpation
to identify somatic dysfunctions and
manipulation to improve physiologic
function. OMT can be offered as a less
invasive and cost-beneficial adjunct

to the standard of care for these
conditions.”

Discussion

Premature infants often have stressful and adverse experiences
in the NICU. They are exposed to many procedures, some very
painful, and various stimuli (bright light, noise, and temperature
fluctuations) heighten their sympathetic nervous system (34). Ad-
ditionally, the parasympathetic nervous system remains underde-
veloped since its completion does not occur until the third trimes-
ter. However, research studies from the last decade demonstrate
that gentle touch can reduce the amount of cortisol produced and
dampen sympathetic tone in premature infants (34). Occupational
therapy and osteopathic manipulative treatment capitalize on this
knowledge by employing gentle techniques, such as MFR, neo-
natal massage in OT, and soft tissue and paraspinal inhibition in
OMT to increase vagal activity leading to parasympathetic stimu-
lation. These techniques increase gastric motility and effectively
treat gastroesophageal reflux and jaundice (34, 43). They also
help improve immune function, oral feeding, and range of motion,
leading to weight gain and a faster NICU discharge (58).

Occupational therapy differs from OMT because it emphasizes
neurodevelopmental treatment, kangaroo care, and caregiver in-
volvement. Family bonding and parental participation in this social
component of the infant’s care leads to better outcomes for the
neonate and mother. In contrast, premature infants who experi-
ence a lack of maternal touch have higher levels of negative emo-
tions (34). One study found that the negative consequences of
an epigenetic change (methylation of serotonin transporter gene,
SLC6A4) were intensified during NICU-related stress for very pre-
term newborns (59). Therefore, there is a need for future studies
to investigate how the absence of parents due to hospital policy
changes in response to the COVID-19 pandemic affected the
days to discharge for preterm infants.

Osteopathic manipulative treatment focuses on correcting somat-
ic dysfunction found during the physical assessment. The tech-
niques specific to OMT include balanced ligamentous tension,
paraspinal inhibition, V-spread, and condylar decompression. The

treatment plan does not center around parental involvement to
the same degree that it does for occupational therapy. Instead,
there is a growing emphasis on incorporating OMT as adjuvant
therapy into the standard of care for the NICU. Osteopathic physi-
cians who perform OMT should coordinate with specialists, such
as lactation consultants or physical therapists, to improve biome-
chanical sucking difficulties and positional plagiocephaly (34, 46).

Furthermore, a systemic review with meta-analysis demonstrated
OMT as a safety procedure that could potentially reduce the num-
ber of days of hospitalization for premature infants (34). Although
several studies have shown the positive influences of OMT, it is
also important to note their limitations and the need for further
research. For instance, the case study that suggested BLT may
be more effective than surgery in treating congenital muscular
torticollis admitted that investigating torticollis patients without
abnormal cranial strain patterns is also warranted (38). This com-
parison would help analyze the overall validity. Similarly, the study
that examined the use of Cranial OMT for nonsynostotic occipital
plagiocephaly used a small sample size (n=12), which affects its
reliability (48).

“While many techniques of OT and

OMT are similar, the main differences

are that OT places a more significant
emphasis on social components of
parental education and bonding as part
of the therapeutic approach, while OMT
relies more on the physical technique to
address somatic dysfunction and restore
health.”

Conclusion

The occupational therapy and osteopathic manipulation treatment
objectives are similar in that they both address dysfunction to pro-
mote healing and redirect the body towards homeostasis. In the
fragile population of premature newborns, the techniques of neo-
natal massage, MFR, Kangaroo Care, soft tissue, BLT, paraspinal
inhibition, V-spread, and condylar decompression all provide a
noninvasive and gentle treatment option. While many techniques
of OT and OMT are similar, the main differences are that OT plac-
es a more significant emphasis on social components of parental
education and bonding as part of the therapeutic approach, while
OMT relies more on the physical technique to address somatic
dysfunction and restore health.

A common core tenet between both approaches is the importance
of touch. Whether the soft tissue technique of OMT or the neona-
tal massage by OT, these treatments rely on a therapeutic touch
via techniques such as gliding or kneading to promote healing.
Furthermore, techniques like Kangaroo Care are also highly de-
pendent on touch as its benefits are seen with skin-to-skin contact.

These techniques have shown numerous benefits cultivating with
the shortening of NICU stays for newborns. However, they are
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still underutilized in most settings. In order to move forward, steps
need to be taken to encourage these treatment modalities in the
NICU and all newborn physical exams when indicated, as they are
quick, noninvasive methods that are proven to prevent, treat, and
improve patient outcomes.
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KEEP PATIENTS
UP-TO-DATE WITH
CHANGES IN
POLICIES SO THEY
KNOW WHAT TO
EXPECT. LISTEN TO
THEIR CONCERNS.

Provide
culturally-
informed and
respectful care.

TELL PARENTS
HOW YOU WILL
KEEP THEM AND
THEIR BABIES
SAFE DURING
THEIR NICU STAY.

Use technology
like video chat
apps to include
family members
who can't visit
the NICU.

My Perinatal Network and My NICU Network
are products of a collaboration
between NPA and NPN.

National Perinatal Association
NICU Parent Network

RECOMMENDATIONS Zz
FOR THE PSYCHOSOCIAL "(\o 1‘:@
SUPPORT OF NICU PARENTS PAR

Essential evidence-based practices that can transform
the health and well being of NICU families and staff

based on the National Perinatal Association's
Interdisciplinary Recommendations for Psychosocial Support of NICU Parents

PROMOTE PARTICIPATION

Honor parents’ role as primary caregiver, Actively welcome mﬂ
parents to participate during rounds and shift changes.
Remowve any barriers to 24/7 parental invelvement and avoid

unnecessary separation of parents from their infants.

Bl

LEAD IN DEVELOPMENTAL CARE
Teach parents how to read their baby’s cues. Harness your staff's

; . o~
knowledge, skills, and experience to mentor families in the principles

of neuroprotection & developmental care and to promote attachment.
FACILITATE PEER SUPPORT

Invest in your own NICU Parent Support program with dedicated staff,

Involve veteran NICU parents. Partner with established parent-to-parent
support organizations in your community to provide continuity of care.

1]

ADDRESS MENTAL HEALTH

Prioritize mental health by building a team of social workers and
psychologists who are available to meet with and support families.
Provide appropriate therapeutic interventions. Consult with staff on ‘\\

trauma-informed care - as well as the critical importance of self-care, *\/‘.

Bl

-

SCREEN EARLY AND OFTEN

Establish trusting and therapeutic relationships with parents by meeting
with them within 72 hours of admission. Follow up during the first week
with a screening for common maternal & paternal risk factors. Provide
anticipatory guidance that can help normalize NICU distress and timely
interventions when needed. Re-screen prior to discharge.

OFFER PALLIATIVE &
BEREAVEMENT CARE

Support families and NICU staff as they grieve. Stay current with best
practices in palliative care and bereavement support. Build relationships
with service providers in your community.

Gl

PLAN FOR THE TRANSITION HOME

Set families up for success by providing comprehensive pre-discharge
education and support. Create an expert NICU discharge team that works

B O

with parents to find specialists, connect with service providers, schedule
follow-up appointments, crder r y medical suppli ill Rx.

FOLLOW UP

Re-connect with families post-discharge. Make follow-up calls, Facilitate in-home
visits with community-based service providers, including Early Intervention.
Partner with professionals and paraprofessionals who can screen families for
emotional distress and provide timely therapeutic interventions and supports.

SUPPORT NICU CARE GIVERS

Provide comprehensive staff education and support on how to best
meet families” psychosocial needs, as well as their own.
Acknowledge and address feelings that lead to "burnout.”

&l

HELP US HEAL

Welcome the pastoral care team into your NICU to serve families & staff,

SUPPORT4NICUPARENTS.ORG
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The PREGNANT MOM’S Guide To

Staying SAFE DURING COVID-19 SUPPORTING

KANGAROO CARE

SKIN-TO-SKIN CARE FSTIve

Take precautions
& LIMIT INTERACTIONS.

COVID-19

GET INFORMED
ABOUT THE

RISKS + BENEFITS

work with your medical
team to create a plan

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

)
.I.

GET CLEAN

WASH YOUR HANDS,
ARMS, and CHEST

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

Keep prenatal
APPOINTMENTS.
PUT ON
" & FRESH CLOTHES
& change into a clean

gown or shirt.

Talk to your health
care provider about IF COVID-19 +

STAYING SAFE WEAR A MASK

DURING COVID-19.
and ask others to

LEARN MORE » hold your baby when
you can't be there

NCfIH i

@ National @ NPN
per'lnatal nicuparentnetwork.org H VO

Association  nationalperinatal.org/skin-to-skin
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WU

ONCE UPON A PREEMIE ACADEMY AP

eLearning Courses =

Health and Racial in the NICU

Meet Our Faculty

+Jenné Johns, MPH
Once Upon A Preemie Academy

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

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

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

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

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

+ Shanté Nixon
Connect2NICU

+ Ashley Randolph
Glo Preemies

REGISTER TODAY

OnceUponAPreemieAcademy.com

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

and offer real-time solutions for addressing health and racial equity.

Continuing Education Partner, paclac.org/continuing-education



http://OnceUponAPreemieAcademy.com

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 5" 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.

RSV

A Global Mortality Database for Children with RSV Infection

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


http://www.rsvgoid.com/awareness
http://rsvgold.com

Thirteen-vyear-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.

August 9, 199 - April 3, 2010

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.
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“Prehab” for Preemies: Thoughts on Human Milk for

the NICU Patient

Terry S. Johnson, APN, NNP-BC,
ASPPS, MN

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.

g National

Perinatal

Association

Educate. Advocate. Integrate

“For millennia women
have labored, delivered,
and breastfed their term
babies. Over the past
sixty years, we have seen
the emergence of the
disciplines of reproductive
technology, high-risk
perinatology, and neonatal
intensive care. ”

This August, the theme for National Breast-
feeding Month is Together We Can Do
Great Things. The focus is to celebrate
the power and impact of our collective

efforts to ensure that all newborns, espe-
cially preterm and critically ill infants, have
access to their mother’s milk and optimally
to an exclusive human milk diet IEHMD).

For millennia women have labored, de-
livered, and breastfed their term babies.
Over the past sixty years, we have seen
the emergence of the disciplines of repro-
ductive technology, high-risk perinatology,
and neonatal intensive care. These clinical
specialties provide the science, technol-
ogy, and professional personnel to support
the survival of the most extremely low birth
weight (ELBW) premature infants and term
infants with life-threatening morbidities.

“Such births can result

in interruptions and
difficulties in establishing
and maintaining the
mother’s lactation efforts
to provide her milk for her
infant. It is the role of the
entire health care team

to support the mother’s
efforts to provide her milk
for her infant.”

Such births can result in interruptions and
difficulties in establishing and maintaining
the mother’s lactation efforts to provide her
milk for her infant. It is the role of the entire
health care team to support the mother’s
efforts to provide her milk for her infant.
The American Academy of Pediatrics
(2022) advocates exclusive breastfeed-
ing for the first six months of life. For very
low birth weight infants (£ 1500 grams),
the mother’s expressed milk should
be considered medical therapy, with
higher doses associated with maximal
health benefits. The American Academy
of Pediatrics (AAP) further recommends
pasteurized donor human milk when a
mother’s milk is unavailable or is contrain-
dicated. Fortification of mother’s or donor
milk with bovine or human milk-derived hu-

man milk fortifiers should be considered to
optimize appropriate growth and develop-
ment in infants with very low birth weight
(VLBW). (1)

“Human milk is so much
more than just food, and it
does so much more than
just provide for growth.
Human milk is a biological
substance that is part of an
evolutionary process that
begins early in gestation.”

Human milk is so much more than just
food, and it does so much more than just
provide for growth. Human milk is a biolog-
ical substance that is part of an evolution-
ary process that begins early in gestation.
During the first six weeks of fetal develop-
ment, a substance called womb milk pro-
vides some limited protein and immune
system effects. It will be followed by the
development of the placenta and amniotic
fluid. After birth, the infant is exposed to
colostrum and finally to the mother’s own
milk. (2)

Premature birth interrupts this critical pro-
cess of gut development and maturation.
Maternal and infant factors associated
with preterm delivery further drives “dysbi-
osis,” an associated inflammatory process
in the infant’s gut. (3) Literature supports
that exposure to more than 100,000 com-
ponents present in human milk, many of
which are immune factors and anti-inflam-
matory, “affords survival benefit” for term
and preterm infants (4). This co-adaptation
of maternal physiology, breastmilk compo-
sition, and infant physiology merge to form
what has been referenced as a “global im-
munologic organ” for the newborn infant.
()
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Neonatologist and clinical researcher Dr. Mark Underwood has
stated that “The growth and neuro-developmental needs of the
evolutionarily new population of very premature infants are best
met by the appropriate fortification of human milk.” (6) Emerging
evidence in the field of human milk science is compelling about
the benefits of human milk in down-regulating inflammation and
limiting the development of neonatal comorbidities. Three recent
papers have identified aspects of the benefits of human milk feed-
ing. This includes the “Mother-Breastmilk-Infant Triad” (7), “Hu-
man Milk as a “Biological System” (4), and the “Gut-Breast Axis”
(8). These systems play a role in the development of the infant’s
microbiome, maturation of their immune system, limiting inflam-
mation, and reducing the incidence of neonatal comorbidities.
The comorbidities of prematurity include necrotizing enterocolitis,
bronchopulmonary dysplasia, retinopathy of prematurity, and late-
onset sepsis. They have been described in the literature as the
“burdens of prematurity” (9) for the infant, family, medical, educa-
tional, and societal services.

“Emerging evidence in the field of
human milk science is compelling about
the benefits of human milk in down-
regulating inflammation and limiting the
development of neonatal comorbidities.
Three recent papers have identified
aspects of the benefits of human milk
feeding. This includes the “Mother-
Breastmilk-Infant Triad” (7), “Human Milk
as a “Biological System” (4), and the
“Gut-Breast Axis” (8).”

Another way to look at the role benefits of human milk diets for all
infants, especially premature infants, relates to the term “prehab.”
Most of us employed in health care are familiar with the term “re-
habilitation.” It is defined as “the action of restoring something that
has been damaged to its former condition.” Initially, | read about
the term in an interview with Tom Brady, currently quarterback of
the Tampa Bay Buccaneers. Many sports fans know some basic
things about his football career, but few know the breadth of his
career accomplishments:

He is 45 years old

Has the highest winning percentage among quarterbacks
Started 316 of 318 games

Most regular season wins

Seven times Super Bowl Champion

Five times Super Bowl MVP

Most wins in regular season play

Lifetime leader in passing yards

He credits much of his football success to his commitment to “pre-
hab.” Not rehab. Prehab can be defined as a preventive mecha-
nism to decrease the risk of injury and/or optimize your functional
ability and quality of life. Prehab focuses on efforts to” decrease

the burden on individuals and the healthcare system.

So | invite you this month to focus on breastfeeding and the use of
breastmilk for our vulnerable Populations to remember the many
benefits of human milk diets as a form of “prehab” in term infants.
The American Academy of Pediatrics demonstrated reductions
in Sudden Infant Death Syndrome (SIDS), otitis media, asthma,
childhood obesity, Type 1 and Type 2 diabetes, leukemia, and
other diseases. Similar reductions were noted in diabetes, ges-
tational diabetes, hypertension, and breast and cervical cancer in
the mothers who breastfed their infants. Premature infants who
received an exclusive human milk diet demonstrated reductions
in necrotizing enterocolitis, bronchopulmonary dysplasia, necro-
tizing enterocolitis, and late-onset sepsis.

“So let us move forward promoting and
supporting breastfeeding for all infants.
Let us work toward the goal of “pre-
habing” our infants - term and preterm
-from lifelong comorbidities that both
restrict and potentially shorten their lives
and limit their possibilities.”

So let us move forward promoting and supporting breastfeeding
for all infants. Let us work toward the goal of “pre-habing” our
infants - term and preterm -from lifelong comorbidities that both
restrict and potentially shorten their lives and limit their possibili-
ties. The U.S. Breastfeeding Committee has a vision of healthy,
thriving families and communities. However, the committee also
reminds us that reaching that goal cannot be achieved by any-
one or just by one organization. It happens with a daily effort by
us all and by working together to make a change.(12) We at the
National Perinatal Association look forward to celebrating all ef-
forts in service to babies, families, and human milk feeding during
August.
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Respiratory Syncytial Virus The Gap Baby:
DID YOU KNOW? n RSV Story

a highly contagious seasonal virus
that causes respiratory infections
such as pneumonia and bronchiolitis

|

Infants under age 1

Postpurtum Revolution

RSV is the @ANGELINASPICER

leading cause of
hospitalization

16x more likely
to get RSV than
the flu

a5 Kids under age 5
’ ' experience

5 500,000 emergency
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'0‘% room visits for RSV

each year

@ 57,000

s
@ hospitalizations
for RSV each year

Readers can also follow
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via our Twitter Feed
@NEOTODAY
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The Biological Urgency of Families in NICU Based on our
Understanding of Trauma

Mary Coughlin, MS, NNP, RNC-E

forward with this work, we must be mindful of racial, ethnic, and
socioeconomic inequities in access to family-centered care.

This is the beginning of a series of Webinars from the Family
Centered Taskforce. In this first interview, Mary Coughlin, MS,
NNP, RNC-E describes responding to " The Biological Urgency
of Families in NICU Based on our Understanding of Trauma."

Mary Coughlin: We are talking about trauma-informed care and
the role of the family in mitigating trauma experienced during the
NICU stay. | disclose that | am the President of the Caring Es-
sentials Collaborative. My learning objectives are to define family-
centered care, describe trauma and trauma-informed care, and
communicate the biological urgency of families in NICU based on
our understanding of trauma. Patient and family-centered care
is an approach to the planning, delivery, and the evaluation of
healthcare based on mutually beneficial partnerships among and
between healthcare providers, patients, and families. It empha-
sizes interactions that promote healing relationships. The idea of
family-centered care is not new, but we continue to struggle with
it. Its origins date back to the 1950s in British children’s hospitals
and became more prominent in the US in the 80s. It combines dif-
ferent interrelated principles, so its definition can vary.

“In recent evaluations and publications,
we are starting to understand better the
challenges of what constitutes family-
centered care. In our discussion of trauma
and trauma-informed care, | hope to raise
awareness about the urgency to address
these challenges and standardize family-
centered care.”

In recent evaluations and publications, we are starting to under-
stand better the challenges of what constitutes family-centered
care. In our discussion of trauma and trauma-informed care, |
hope to raise awareness about the urgency to address these chal-
lenges and standardize family-centered care. In a recent paper,
they looked at a lack of unifying metrics. Thus, to establish family-
centered care as a proper standard connected to positive benefits
for everyone, we need metrics that evaluate and demonstrate
meeting this goal and the urgency to provide family-centered care.
As | alluded to earlier, there are many variables in operationaliz-
ing family-centered care practices, here and abroad. As we move

“It is well known that childhood adversity
is linked to mental and physical health
outcomes throughout life. The prevalence
of toxic stress and pediatric medical
trauma and disease leads to financial
costs and has social and educational
implications. This makes prevention and
early intervention crucial. ”

This is quoted from Digerati and his co-authors: “the goals of
family-centered care are about improving infant and family well-
being, enhancing the ability of families to provide appropriate
developmental care by including them as an integral part of the
care team as essential caregivers, and successfully integrating
the infant into the family unit over the continuum of the hospi-
talization so that we have more success for the families and the
baby when they are all at home in the post-discharge period.” With
those goals set out there, I'd like to dive into the trauma aspects
of this. It is well known that childhood adversity is linked to mental
and physical health outcomes throughout life. The prevalence of
toxic stress and pediatric medical trauma and disease leads to
financial costs and has social and educational implications. This
makes prevention and early intervention crucial. The traditional
view of trauma-informed care in behavioral health guides how to
engage with individuals with a history of trauma. But with our pa-
tient population, the prevention model and the early intervention
approach to care are needed because adverse experiences derail
the developmental trajectory of the individual. When we approach
healthcare through this trauma-informed paradigm, we proactively
mitigate the trauma experience and its consequences. Bessel van
der Kolk is a world-renowned psychiatrist who does exhaustive
research and works with trauma victims. | appreciate his definition
of trauma as “when your reality is not seen or known.” Most of our
patients’ realities and personal journeys through trauma are not
seen or known because of their life-threatening illnesses.

The Substance Abuse, Mental Health Services Administration,
defines trauma using “the three E’s,” which are the event, expe-
rience, and effect of individual trauma. Trauma results from an
event or a series of events or circumstances that is uniquely expe-
rienced by the individual. An event that is physically or emotionally
harmful or life-threatening has lasting adverse effects on personal
functioning. It affects their mental, physical, social-emotional, and
even spiritual well-being. Our opinion on the trauma experience

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: LomalLindaPublishingCompany@gmail.com
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associated with a heel stick or the removal of tape or a diaper
change is irrelevant; it's not our experience that matters. It's what
that individual is experiencing at that moment that defines whether
it is traumatic or toxic to themself.

“Maternal separation is the first traumatic
experience endured by all mammalian
newborns; when a child is separated
from their parents. Under chaotic
circumstances, a monsoon of stress
hormones starts flooding the brain and
the body. These hormones are essential
for navigating stress in the short term;
however, they can hinder healthy
development and become destructive in
high doses.”

Maternal separation is the first traumatic experience endured by
all mammalian newborns; when a child is separated from their
parents. Under chaotic circumstances, a monsoon of stress hor-
mones starts flooding the brain and the body. These hormones
are essential for navigating stress in the short term; however, they
can hinder healthy development and become destructive in high
doses. This exposure to toxic stress significantly increases the
risk and vulnerability of the affected individual to develop various
non-communicable diseases mediated by their early life adversity
and contributes to a shortened lifespan. Many of our scientific col-
leagues are trying to help us better understand this process or
cascade of events. This publication from Agorastos et al., 2019
delineates the different stages that the individual is vulnerable to
stress beginning with their genetic predisposition. For the work
on trauma-related transgenerational phenomenon, we need to
understand the family history, their exposure to social determi-
nants of health, their support network, and other types of social
situations that may predispose them to exposure to high doses of
stress and toxic stress. Hence, you have that predisposition, and
then you have the individual's personal experience.

“The younger the individual, the more
susceptible they are to the derangement
that’s going to happen. This exposure

to toxic stress, although individuals are
highly vulnerable to its intensity across the
entire gestational age continuum, has an
acute and chronic duration.”

| relate this to early life stress to the NICU stay, so timing of the
event is a factor as well. The younger the individual, the more
susceptible they are to the derangement that’s going to happen.
This exposure to toxic stress, although individuals are highly vul-
nerable to its intensity across the entire gestational age continu-
um, has an acute and chronic duration. Many of our patients are

exposed to regular high doses of toxic stress, which then initiate
a myriad of allostatic processes that undermine the biological in-
tegrity of the individual and the HPA axis. All that makes perfect
sense but understanding how the disturbance influences immune
integrity, brain development, epigenetic processing, sleeping, cir-
cadian rhythm, metabolic disturbances, and even oxidative stress.

These processes can derail the individual, even down to the mito-
chondria. Several studies looked at individuals’ exposure to toxic
stress during early life and how it can result in primary mitochon-
drial failure. When you ponder this, think about some of the pre-
senting challenges that we have as neonatal clinicians. For our
patients, the primary diagnosis plays a pivotal role, but there is
also a myriad of other factors behind the scenes that derail the
physiologic integrity of the individual. We must understand that
exposure to early life stress and childhood trauma leads to disrup-
tion in critical phases of perinatal and neonatal brain development
into early childhood, and even adolescents are equally suscep-
tible. There’s been just a considerable volume of work done by
Italian researchers in helping us understand the implications of
exposure to trauma.

This research mainly focuses on the premature patient popula-
tion and has uncovered epigenetic modifications that have been
derailed. The disruption of the serotonin transporter gene func-
tionality leads to anxiety and depression in young children and
adolescents, which can often go into adulthood. We see short-
ened telomeres because of these individuals’ chronic stress and
toxic stress. Another study by Fumagalli and her team correlated
epigenetic methylation with brain volumes at term gestational age
and developmental milestones. At 12 months of age, there’s a cor-
relation with these individuals having contracted brain volumes,
epigenetic modifications, and their behavioral development being
impaired. This is the beginning of the evolution of derailment. This
is caused by a myriad of traumatic experiences, but the leading
cause is separation and deprivation from their mother or their par-
ents and family. Thus, it's essential to see these biological con-
sequences and understand that preterm birth is an early adverse
experience. It's characterized by exposure to high levels of stress
and the altered buffering effects of maternal care. We understand
that babies in the NICU with life-threatening illnesses require a
myriad of interventions to stay alive. But if we can also consistent-
ly ensure parental presence, comfort, and proximity, then these
individuals can cultivate resilience. They learn that bad stuff hap-
pens in life, but they can get through those challenging times with
the help of others, who are ideally the parents.

“The American Academy of Pediatrics
now recommends a trauma-informed
approach to all child health services. Their
clinical report published in August 2021
summarizes what we discussed about
exposure to toxic stress in the developing
child. It shows brain connectivity being
impacted, epigenetic modifications, and
derailed immune function.”

The American Academy of Pediatrics now recommends a trauma-
informed approach to all child health services. Their clinical re-
port published in August 2021 summarizes what we discussed
about exposure to toxic stress in the developing child. It shows
brain connectivity being impacted, epigenetic modifications, and
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derailed immune function. It's well-known that childhood adversity
is pervasive and our first discovery of this was with the study of
adverse childhood experiences, and then many subsequent stud-
ies confirmed those original findings. Even adult clinicians now
recognize the importance of getting a thorough life history from
their patients who are adult survivors of very preterm birth. Clini-
cians can make those connections when they understand the so-
cial environment of the nurture aspect, whether there was a pau-
city of relationships or if there were many healthy relationships.
These pieces of information can help us understand the trajectory
of the individual. The data that highlights morbidity and mortal-
ity information for premature individuals helps us understand the
long-term consequences. The prevention and key solution for this
is a trauma-informed approach. If the critical intervention is the
presence of the family, then it is also essential to understand the
ramifications when this does not occur. This would be a shortened
lifespan by at least 20 years when looking at health outcomes
for individuals between 18 and 45 years of age. The data shows
that for a cohort of over 6 million individuals from several Nor-
dic nations, the leading cause of death is non-communicable dis-
eases, such as cardiovascular disease, chronic lung disease, and
metabolic disturbances. However, what the data does not show
and what the authors do not report is the most common cause
of death, excluding non-communicable diseases, is suicide and
accidents. We can mitigate this by ensuring more nurturing rela-
tionships and loving early experiences through a very integrated
and consistent approach to family-centered care. By understand-
ing the stress response, we learn what is impacted when we’re
experiencing stress and that at any point along the continuum, we
can insert social support to get a sense of safety and connected-
ness. Doing this mitigates the consequences associated with that
stress response, reflecting the Polyvagal theory discussed in the
American Academy of Pediatrics clinical report.

“When looking at the lived experience of
the premature individual and the family,
we can relate to the fact that all humans
become terrified beyond reason when
overwhelmed with stress. Our entire
world contracts and the priority becomes
survival. We all have an autonomic
presentation that signals when we need
relational support and reassurance of
being in a safe space.”

When looking at the lived experience of the premature individual
and the family, we can relate to the fact that all humans become
terrified beyond reason when overwhelmed with stress. Our entire
world contracts and the priority becomes survival. We all have
an autonomic presentation that signals when we need relational
support and reassurance of being in a safe space. When others
miss reading those cues, the individual can spiral out of control,
and biological consequences follow that emotional interpretation
of the experience. Thus, who better to read those signs and cues
than the family? They can help be that intermediary between the
patient and the healthcare provider, which is an empowering op-
portunity. For the family to be that connected to their baby helps
reach the goal of family-centered care. As mentioned earlier, it is
about empowering and validating the whole identity of the family.

Thus, understanding how biology moves through the experience
of trauma becomes a tool for us to recognize how we can mitigate
it using social relationships. The antithetical hormone to cortisol,
the stress hormone, is oxytocin. Research helps us understand
how activating oxytocin promotes autonomic regulation and a
sense of safety and security. It's very validating when we engage
with the family to help them see their critical role.

Clinicians who previously tended to minimize the importance and
the biological relevance of family-centered care can turn the tide
and recognize the urgency for emotional connectedness and its
physiologic consequences. The American Psychiatric Nurses
Association has a catchphrase: “all health begins with mental
health.” We do not think enough about infant mental health, but
these individuals have profound and overwhelming emotional re-
sponses to the experiences they must endure because of their
life-threatening illnesses. We can have that consistent partnership
with perfectly poised families and the understanding of biology to
balance out the stress response and validate the family’s role.
This helps them process their experience of the trauma they're
undergoing because of their infants’ NICU hospitalization. From
the perspective of a NICU clinician, we must recognize that feel-
ings matter just as much as empirical knowledge. In the past, |
downplayed the importance of feelings and emotions, but now
| realize that making those human connections can be transfor-
mational across different domains- physical, psychological, emo-
tional, and spiritual. To recognize the healing power of connection
and that the primary relationship between parent and infant can
be transformative may be the secret ingredient in the preventative
health model. When we foster that awareness of connection for
the patient, the family, and ourselves, we support “post-traumatic
growth.” This is when we learn to move beyond the trauma we
witness every day because we are facilitating these sincere and
significant relationships. Between the baby and the family, we'’re
empowering them to embrace this new role, despite the adversity
because we’re here to support them through that transition. When
we do this correctly, we can impact the future in meaningful and
measurable ways. In conclusion, families are critical in the new-
born intensive care unit because they are the primary intervention
that can mitigate and ameliorate the trauma experienced by the
infant and the family.

“In conclusion, families are critical in

the newborn intensive care unit because
they are the primary intervention that

can mitigate and ameliorate the trauma
experienced by the infant and the family.”

Bob White: One of the challenges is parents that are there, and
we want to get them involved, but they’re just so scared. They are
afraid they won't bring their baby, and no matter how much we en-
courage them, we seem to choose to be unsuccessful sometimes.
What strategies would you recommend for that situation?

Mary Coughlin: Yeah, that's an excellent point. Thank you very
much for that question. | think in collaboration with a social worker
and mental health professionals, we need to help these parents
build a sense of confidence and competence, which | am a big
proponent of. Mockup scenarios, right? You know, really learning
how to do some little technical things like changing a diaper, re-
positioning a baby, or even just holding their baby. Using a doll for
us, so they can kind of work out the tactics of whatever they’re be-
ing invited to do in a safe situation and then slowly engaging them
to transition to their baby out. One of my colleagues uses this re-
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markable phrase, and | think it's the best. It's working through the
hands of the parent. So really helping the parents do these things,
and you be you know not to be the facilitator, but the support in-
stead if that makes sense, like, for example, | think that skin to
skin. And a standing transfer, you know being behind that parent
literally and helping them and encouraging them, giving them that
positive feedback instead of kind of approaching it what | would
traditionally do would be very you know instructional but really in
a more mentorship kind of a way working through their hands. But
they must also have mental health services, and | think we'’re a
little behind on that ball in the United States, and | know many of
my European colleagues are starting to embrace and have on-
board psychologists in the NICU in the PICU and we need to start
moving towards that modeling it's a best practice.

“In the work from Sigurdsson and Profit et
al., you know, and saying we need to use a
more a QA model around how we’re going
to delineate and define metrics for family-
centered care so they can be more clearly
understood and then operationalized more
consistently.”

Colby Day: Difference between family-centered and integrated
care.

Mary Coughlin: Okay, that’'s a good question, and | hope | get the
answer right. So | think family-centered care is kind of like this
overarching paradigm, and, as | mentioned at the very beginning.
When | was, you know, reviewing the literature as well it’s there’s
an inconsistency in how people operationalize, so even though
we may use the exact words, what it looks like in real life might
be pretty different. Family integrated care seems a little bit more
precise and prescribed, and | don’t mean that incorrectly; | mean
they have specific protocols, at least when | think about the model
from Canada. And you know that parents sign a contract stating a
family member will be present X amount of time each day; there
are different competencies that families develop in providing care
to their baby during their hospital stay, so it's that type of thing,
so there’s more, it feels like this is the word, intentionality in en-
gaging them to be those essential caregivers; there is more of a
script around it, not saying that it is terrible; versus family cen-
tered seems a little bit more amorphous, and | think that’s one of
the challenges. In the work from Sigurdsson and Profit et al., you
know, and saying we need to use a more a QA model around how
we’re going to delineate and define metrics for family-centered
care so they can be more clearly understood and then operation-
alized more consistently.
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About the Program

* 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.

Program Objectives

- 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.

- |dentify 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.

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

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.

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 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.

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, MclLeod Regional Medical Center, MclLeod, 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

Cost

- RNs: $10/CEU; $60 for the full program

- Physicians, licensed clinical social workers (LCSWSs), 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.
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Faculty

Linda Baker, PsyD
Psychologist at Unstuck Therapy, LLC, Denver, CO.

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.

Sara Detlefs, MD
Fellow in Maternal-Fetal Medicine, Baylor College of Medicine,
Houston, TX.

Sue L. Hall, MD, MSW, FAAP
Neonatologist, Ventura, CA.

Claire Hartman, RN, IBCLC
Labor & Delivery, University of North Carolina Hospital,
Chapel Hill, NC.

MaryLou Martin, MSN, RNC-NIC, CKC

Women's and Children's Services Nurse Educator, MclLeod

Cheryl Milford, EdS.
Former NICU and Developmental psychologist, in memoriam.

Karen Saxer, CNM, MSN
University of North Carolina Maternal-Fetal Medicine, UNC
Women's Hospital, Chapel Hill, NC.

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,

Regional Medical Center, Mcleod, SC. Denver, CO.

-]
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
Quiality 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
1Credit(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
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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.
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New Guidance Encourages Moms to Nurse for Two Years

Michelle Winokur, DrPH

The Alliance for Patient Access (allianceforpatientaccess.orqg),
founded in 2006, is a national network of physicians dedicated
to ensuring patient access to approved therapies and appropri-
ate clinical care. AfPA accomplishes this mission by recruiting,
training and mobilizing policy-minded physicians to be effective
advocates for patient access. AfPA is organized as a non-profit
501(c)(4) corporation and headed by an independent board of di-
rectors. Its physician leadership is supported by policy advocacy
management and public affairs consultants. In 2012, AfPA es-
tablished the Institute for Patient Access (IfPA), a related 501(c)
(3) non-profit corporation. In keeping with its mission to promote
a better understanding of the benefits of the physician-patient
relationship in the provision of quality healthcare, IfPA sponsors

policy research and educational programming.

Alllance for Patient Access

“According to the American Academy of
Pediatrics new guidelines, mothers are
now encouraged to nurse for two years
— up from one year. (1)”

According to the American Academy of Pediatrics new guidelines,
mothers are now encouraged to nurse for two years — up from
one year. (1)

A mother’s willingness or ability to initiate breastfeeding is depen-
dent on many factors, including support from family, close friends,
and the hospital or birth center where the child is born. However,
many other barriers can potentially keep moms from exclusively
nursing for even six months, long considered the benchmark be-
fore introducing “nutritious complementary foods.”

Barriers to Breastfeeding

In recognition of the challenge of a lengthened breastfeeding pe-
riod, the AAP concurrently released a technical report (2) identify-
ing hurdles and approaches to support nursing moms. Among the
challenges moms face are:

. Societal judgment: Upwards of 80% of women breast-
feed initially, establishing the practice as a “cultural norm.”
However, just one-third of infants are nursed beyond one
year. (3) This sharp decline can lead to judgment and com-
ments from well-intentioned yet misinformed relations — or
strangers — who may not recognize the value of longer-term
breastfeeding. Similarly, providers should support nursing
beyond one year, though there is evidence that is not always
the case. (4)

. Workplace barriers: The United States is one of only a
handful of upper-income countries that does not guarantee
paid maternity leave. Lack of income or loss of job protection
forces some moms back to work sooner than they would
like. Furthermore, few businesses provide on-site childcare,
making it more convenient for moms to nurse during the
workday. The country also lacks requirements for workplace
breaks and the provision of a clean, private space to nurse
or express milk.

. Insurance coverage: In most cases, insurance will provide
or reimburse for select breast pumps, but coverage varies
by plan and is not guaranteed. Similarly, only some insur-
ers cover lactation support. While most hospitals and birth
centers provide an initial consultation, many moms require
additional guidance and support to continue nursing.

“Babies who nurse receive immunities
from their moms, making them less
likely to develop ear infections and less
susceptible to stomach bugs. They

also experience sudden infant death
syndrome at lower rates. Moreover,
breastfed babies have a lower risk of
developing certain conditions, including
asthma, obesity, and type 1 diabetes, as
they grow.”

Benefits of Breastfeeding

The benéefits (5) of breastfeeding for babies and moms are numer-
ous.

Babies who nurse receive immunities from their moms, making
them less likely to develop ear infections and less susceptible to
stomach bugs. They also experience sudden infant death syn-
drome at lower rates. Moreover, breastfed babies have a lower
risk of developing certain conditions, including asthma, obesity,
and type 1 diabetes, as they grow.

Moms who nurse likewise reap long-term benefits, including re-
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duced risk of breast and ovarian cancer, type 2 diabetes, and high
blood pressure.

“There is no better time than now,
during National Breastfeeding Month, (6)
to reflect on the AAP’s updated guidance
and recommit to reducing barriers that
discourage moms from breastfeeding.
Providers, policymakers, employers,
insurers, and communities all have
opportunities to support nursing moms
and their babies.”

There is no better time than now, during National Breastfeeding
Month, (6) to reflect on the AAP’s updated guidance and recom-
mit to reducing barriers that discourage moms from breastfeeding.
Providers, policymakers, employers, insurers, and communities
all have opportunities to support nursing moms and their babies.
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Keeping Your Baby Safe

during the COVID-19 pandemic

How to protect your little one
from germs and viruses

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.

Here's what you can do...

Wash Your Hands

e This is the single, most
important thing you can
do to stop the spread of
viruses. Stay 6 feet apart when out.

Use soap.

Limit Contact
with Others

Stay home when you can.

Wear a face mask when out.

Change your clothes when
you get home. ——

Wash for
more than

20 seconds. Tell others what

you're doing to
stay safe.

Use alcohol-
based sanitizers.

Take Care of
Yourself

Stay connected with
your family and friends.

Provide Protective
Immunity
¢ Hold baby skin-to-skin.

e Give them your

breast milk. Sleep when you can.

Drink more water and
eat healthy foods.

e Stay current with
your family's

immunizations. Seek mental health

support. ]
Immunizations vaccinations save lives. Protecting your baby from

flu and pertussis lowers their risks for complications from coronavirus. '

Never Put a Mask on Your Baby

e Because babies have smaller airways, a mask
makes it hard for them to breathe.

e Masks pose a risk of strangulation and suffocation.
¢ A baby can't remove their mask if they're suffocating.

If you are positive for COVID-19

e Wash with soap and water and put on fresh
clothes before holding or feeding your baby.

s 5
hy

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

e Wear a mask to help stop the virus from spreading.

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

@ Mational

We can help protect each other.
Learn more
www.nationalperinatal.org/COVID-19

sociation

Peniknatal

The Gap Baby:
n RSV Story

A collaborative of professional, clinical,
community health, and family support
organizations improving the lives of
premature infants and their families through
education and advocacy.

The National Coalition for Infant
Health advocates for:

e Access to an exclusive human milk
diet for premature infants

e Increased emotional support resources
for parents and caregivers suffering
from PTSD/PPD

e Access to RSV preventive treatment for
all premature infants as indicated on the
FDA label

e Clear, science-based nutrition guidelines
for pregnant and breastfeeding mothers

e Safe, accurate medical devices and
products designed for the special
needs of NICU patients

www.infanthealth.org
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I CAN Digitally Involved (I CANDI):

Speaking Opportunities - iCAN needs Youth and Family
Voices!

Amy Ohmer

Network

“In case you missed the week-long,
International Children’s Advisory
Network, Inc. (iCAN) is pleased to share
our excitement from the 2022 iCAN
Summit presented by Jumo Health in a
video highlighting the fantastic event. (1)”

In case you missed the week-long, International Children’s Ad-
visory Network, Inc. (iCAN) is pleased to share our excitement
from the 2022 iCAN Summit presented by Jumo Health in a video
highlighting the fantastic event. (1) Check it out at: https://youtu.
be/5faozabONFA. (1)

Turning up the advocacy heat for August, iCAN has many excit-
ing events and encourages sharing these terrific initiatives to help
support pediatric voices worldwide.

Speaking Opportunities - iCAN needs youth and family voic-
es!

We are looking for members who fulfill one of the following criteria

and would be willing to share their voice on that topic:
- A person needed that lives with hemophilia
- A person needed that lives with gene therapy

- A person needed that has treatment with weight management

Learn more about each opportunity to engage as a youth speak-
er at https://www.icanresearch.org/open-projects. (2)

Partnering with iCAN, The KIDS Connecticut Chapter Medical
Students need your help!
iCAN would like youth to take the following survey to tell doctors

what you want them to know at https://uconn.co1.qualtrics.com/
jfe/form/SV_cvxUkzQs0jLvyNE (3)

If needed, the code to access the survey is 06019.

Partnering with iCAN, Duke Clinical Research Institute (DCRI)
is writing a book!

DCRI needs art (all forms) for a project that involves creating a

book for clinical research. We need 50 submissions and would
love for everyone to submit to the youth council. Learn more at

https://www.icanresearch.org/open-projects (4)

iCAN Chapter Startups: iCAN welcomes interested hospitals to
join at no cost. Chapter groups can be as small or large - with the
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emphasis on helping to spotlight the youth voice. To learn more,
check out https://www.icanresearch.org/chapters. (5)

iCAN Youth Council: This is the next leadership level for youth
members interested in supporting iCAN in a more significant way.
The iCAN Youth Council is active in creating, overseeing, execut-
ing, and disseminating pediatric issues/topics through the unique
perspective of youth throughout research, science, advocacy,
technology, and medicine. Interested young people can learn
more at https://www.icanresearch.org/our-youth. (6)

iCAN Young Adult Professionals: This dedicated group of
young adults ages 18+ helps to support iCAN at a professional

and higher educational level. iCAN offers internships and greater
leadership roles to help retain and engage young adults as they
begin their careers. To learn more about this group, head over to

https://www.icanresearch.org/ican-young-adult-professionals. (7)
iCAN Parents: All parents (and family members) are welcome

to join iCAN to participate as advisors for the littlest patients (0-7
years old). Joining is free and can be done by visiting www.icanre-

L OMA
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EST Hi1nxa

L
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search.org or sending an email to iCANparent@icanresearch.org.
To learn more, check out this page at https://www.icanresearch.

org/parents-families. (8)
Save the Date:

° iCAN’s unique youth series ‘Ask the Experts’ has a new
session planned for August 20 at 10:00 AM EST. To join
this fun and free event, please register at www.icanresearch.
org/events. (9) All are welcome to attend, and kids of all ages
are invited to join. Additional sessions are open for registra-
tion, and we welcome all doctors, researchers, and commu-
nity leaders to join us. Please note, due to the iCAN Summit,
there was no ‘Ask the Experts’ for July.

° Join Amy Ohmer, Director, iCAN, at the ABMS, Partnering
with Patients in Board Certification Session on Wednes-
day, September 21, 2022, from 11:00 AM — 12:00 PM in
Chicago, lllinois. https://www.abmsconference.com/ (10)

e Join iCAN and the American Academy of Pediatrics
National Conference and Exhibition from October 7th

I NDA

b
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Ask the
Experts

With Anthény Chang, MD

Dr. Anthon

essions Presented by iCAN and Dr. Anthony Chang:

January 15! Kids and Covid-18
February 19: Leadership
March 18: Insight Into Pediatric Heart Disease
April 16:: Innovation in Pediatrics
May 21. Advisors vs. Advocates

g ploanin. June 18: What does it mean to be Rare?
July 11: 2022 iICAN Summit VWeek
August 20: What Can Kids do to Help?
September 17: Insight into Pediatric Cancer
October 15; Specialty Careers in Medicine
MNovember 19: Patient Rights
December 17: Hot Topics in Pediatrics

Register Today
iCANResearch.org/events

- 11th, 2022, at the Anaheim Convention Center, Anaheim, References:

California. We cannot wait to see you at our booth #2034! https://youtu.be/5faoza6 ONFA .

Look for the iCAN colors and stop by and say hello! https.//www.icanresearch.org/open-projects
htips.//uconn.co1.qualtrics.com/jfe/form/SV_cvxUkzQs-
OjLvyNE
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http.//www.icanresearch.org/2023-summit

“The summit next year will be held in
Southern California from July 10 - July
14, 2023. You can stay up to date on all
the coming information and updates
by bookmarking www.icanresearch.
org/2023-summit. (11)”

2220 NOOKR Wb~

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

e iCAN 2023 Summit Information -The summit next year will
be held in Southern California from July 10 - July 14, 2023.
You can stay up to date on all the coming information and
updates by bookmarking www.icanresearch.org/2023-sum-
mit. (11) We need sponsors, speakers, and donations. To
join in, email us at amyohmer@icanresearch.org.
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What is the best
for this unique dyad?

TRAUMA-INFORMED -

Both parents and providers
are confronting significant...
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LONGITUDINAL DATA

We need to understand more about outcomes for mothers
and infants exposed to COVID-19, with special attention to:
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We encourage families and clinicians to
remain diligent in learning up-to-date evidence.
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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.

Partnering for patient-centered care
when it matters most.
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Respiratory Syncytial Virus is a

eally
erious
irus

Here's what you need to
watch for this RSV season

Coughing that gets
worse and worse

D
- A

Breathing that causes
their ribcage to "cave-in"

Rapid breathing
and wheezing

Bluish skin, lips,
or fingertips

RSV can be deadly. If your baby has
these symptoms, don't wait.

Call your doctor and meet

them at the hospital.

If you baby isn't

breathing call 911.
Fever that is higher
than 101° Fahrenheit

Thick yellow, green,
or grey mucus

(NN

that clogs their nose
and lungs, making it
hard to breathe

which is especially
dangerous for babies
younger that 3 months.

@ National

Perinatal

Association

www.nationalperinatal.org/rsv
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- Education.
Anytime, Anywbere.

N C&emy of Neonata] C?I‘e

The Academy of Neonatal Care serves to educate
Respiratory Therapists, Nurses, and Doctors in
corrent and best practices in Neonatal ICU care. We
prepare RTs 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.
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FREE RESOURCES FOR YOUR NICU

PROTECT YOUR FAMILY FROM

RESPIRATORY VIRUSES , _
Coping During

flu coronavirus

WASH YOUR HANDS Targeted interventions
often with soap and to improve the mental health

of parents, infants, families, and providers
warm water.

COVID-19

= . |
gf;u‘;ﬁfgé:}‘gi“ BONDING WITH === by 52
Ask about prntectivé YOUR BABY T
injections for RSV. ey
COVER COUGHS
AND SNEEZES. M o
Sneeze and cough = & HELPING
into your elbow. =SSR . CHILDREN
ST, AND FAMILIES
COPE

USE AN
ALCOHOL-BASED
HAND SANITIZER.

l -
CAREGIVERS b ctaesid A

STAY AWAY NEED CARE ey —
FROM SICK PEOPLE TOO H Fums i-—
Avoid crowds. ﬁ ﬂ;—___
Protect vulnerable = iz

babies and children.

% National National Network
Perinatal of NICU
www.nationalperinatal.org Association pS}fChDIﬂngtS

naticnalperinatal.org/psychologists
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Respiratory

Syncytial Virus:

How you can advocate for
babies this RSV season

Track national data and trends
at the CDC's website
www.cdc.govirsy

Identify babies at Teach families how
greatest risk to protect

ey

including those

with CLD, BPD, CF, their babies from

and heart conditions respiratory infections

Advocate for insurance
coverage for palivizumab
prophylaxis so more babies
can be protected *

Use your best Tell insurers
clinical judgement what families need

\.-w

and provide the
supporting evidence

when prescribing
RSV prophylaxis

g National

Perinatal

Association

"See the NPA's evidence-based guidelines at
www.nationalperinatal.org/rsv

Survey Says: RSV
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Health Equity Column: Eliminating Breastfeeding
Disparities in the NICU Through Implicit Bias Training

Jenné Johns, MPH, Emilia Garcia, DNP. RNC-NIC

Nationally, August marks Breastfeed-
ing Awareness Month, a time dedicat-
ed to advancing advocacy, protection,
and promotion of breastfeeding to
ensure that all families have the op-
portunity to breastfeed. August 25-31%
is also declared Black Breastfeeding
Awareness Week to support Black
women and families through lactation,
cultural empowerment, and ensuring
racial equity. As we celebrate and lift up stories across the spec-
trum of breastfeeding women, let us remember the unique needs
of premature babies and their families’ joys, struggles, trials, and
triumphs with feeding while in the NICU.

“August 25-31°is also declared Black
Breastfeeding Awareness Week to support
Black women and families through lactation,
cultural empowerment, and ensuring racial
equity. As we celebrate and lift up stories
across the spectrum of breastfeeding
women, let us remember the unique needs
of premature babies and their families’ joys,
struggles, trials, and triumphs with feeding
while in the NICU.”

In this month’s Health Equity Column, | am honored to introduce
Dr. Emilia Garcia, Neonatal Program Manager at Covenant Chil-
dren’s Hospital, who is on a double mission- to improve health
and racial equity institutionally and to replicate her success with
eliminating breastfeeding disparity with Black women in her NICU.
Dr. Garcia was one of the first NICUs to require the completion of
the Once Upon A Preemie Academy e-Learning courses with all
NICU staff and specialists. In this column, you will learn the trans-
formational power of implicit bias training personally and within a
large hospital system and how these lessons positively impact all
NICU families, specifically Black NICU families. As you read this
column, | encourage you to reflect on your institutional challenges,
gaps, and opportunities for improvement to eliminate disparities
based on race, culture, and socioeconomic status in perinatal and
neonatal care.

What is your definition of health equity?

| think it's important that everyone recognizes the difference be-
tween equality and equity. Equality means that everybody gets
the same thing. That seems fair, right? But in reality, every patient
and every family has different needs. Those specific needs should

be addressed. Health equity means the opportunity to reach our
own highest potential of health. As healthcare givers, we should
be aware of the individualized care that each person needs. The
needs can range from language translation, transportation issues,
spiritual care, mental health care, or food insecurity. The best
way to know the needs of our patients is in the art and service
of listening. There is quite a bit of focus on communicating with
patients. In general, we think and act on communication through
talking. | think we don’t take the time to listen, really listen to our
patient’s stories.

“The best way to know the needs of

our patients is in the art and service of
listening. There is quite a bit of focus on
communicating with patients. In general,
we think and act on communication
through talking. I think we don’t take the
time to listen, really listen to our patient’s
stories.”

And to make matters worse, the nursing shortage encourages
task-oriented care. Nurses are incredibly busy trying to complete
the nursing tasked care that it can be difficult to take the time
necessary to listen. Being heard is an innate need for everyone;
everybody wants to be heard because it makes us feel valued.
It shows other people that you have time for them, and it dem-
onstrates respect. | think listening demonstrates that the person/
patient being heard matters.

What are your organizational priorities for addressing health
and racial equity in perinatal and neonatal care?

Our organization is committed to addressing health and racial eg-
uity. One of the first and critical barriers | have encountered is
prioritizing demographic data collection to always include race,
ethnicity, and language data (REaL data). We do a good job at
data collection during inpatient registration, but sometimes some
patients fall through the cracks. For example, there are multiple
instances when a neonatal or a maternal transport arrives at our
organization, and we do not collect their REaL data demograph-
ics. As we all know, data out is only as good as data in. When

REaL data is available, patient outcomes can be stratified by race

NEONATOLOGY TODAYé¢www.NeonatologyToday.net®August 2022


http://www.NeonatologyToday.net
http://www.Twitter.com/NeoToday

and ethnicity to determine if an area of disparate care is identified.
If any area of disparate care is identified, we can acknowledge
and act upon that information.

It is also critical to maintain any improvement in patient outcomes
through the development of a sustainability plan that may include
education, dissemination of information through various platforms,
administrative changes, and behavioral changes. When neonatal
or perinatal patient outcomes are improved, it's assuring to know
there’s a that’s a plan in place, so all our efforts are not in vain and
not short-lived. We want to make sure that everything we’re doing
is sustainable over time and not just because DEI has become
more recognized. Health and racial equity without organizational
and executive leadership support is only optics. We need to have
organizational strategies and funds for DEI to ensure that we are
not just providing the appearance of DEI advocacy. Health and
racial equity are seen in patient outcomes, not just the paper and
print of a DEI commitment statement.

“We need to have organizational strategies
and funds for DEI to ensure that we are

not just providing the appearance of DEI
advocacy. Health and racial equity are seen
in patient outcomes, not just the paper and
print of a DEI commitment statement”

One last thing | think it's extremely critical to report our quality
outcomes. We do a great job with and have a fantastic committee
that reports all our quality outcomes throughout our organization,
but | think it's important to report those outcomes through an eqg-
uity lens. A goal | have is to report neonatal and perinatal out-
comes through an equity dashboard. | think this will give our staff
and leadership some really great visual information that will help
leverage some of the projects and changes that we want to make.

What personal and professional experiences led you to
focus on health equity in perinatal and neonatal care?

For me, it was some of the experiences during the time | was a
bedside nurse and charge nurse in the NICU. | would notice that
some of our families were allowed to hold their babies sooner than
other families, or some families were allowed extra family mem-
bers at the bedside pre-COVID times. Looking back, | was guilty
of these acts as well — particularly, I'd find myself engaging in pro-
viding privileged care to families that were higher socioeconomic
status in the community or even privileged care to our staff who
had their own infant in the NICU. Now | understand more about
implicit bias and that we all have them. What's important is self-
reflection and recognizing when an implicit bias is swaying our
decision(s) as a healthcare giver.

During my doctoral program, we completed a statistics project,
and we found some racial and ethnic disparities as outcomes in
our project. It was really eye-opening to me and made me won-
der what stratified data in our NICU would look like. One of my
responsibilities is the oversight of our Nicu’s VON data. | was able
to look at our overall outcomes, and then | stratified by race and
ethnicity. The findings for our NICU showed disparate outcomes,

which led to a health equity project in our NICU with a focus on
breastfeeding at discharge. Through our partnership with Once
A Preemie Academy and the incorporation of their health equity
training courses, we have made statistically significant improve-
ments in our breastfeeding at discharge rates for our Black in-
fants. Breastfeeding rates at discharge for our Black infants was
40% for 2021 and have increased to 75% in 2022, 1st quarter. | am
so proud of the improvements thus far! | am hoping to continue
to build on the success of the health equity training and to further
disseminate the health equity trainings to our newborn nursery
and perinatal areas.

“Through our partnership with Once A
Preemie Academy and the incorporation
of their health equity training courses,
we have made statistically significant
improvements in our breastfeeding at
discharge rates for our Black infants.
Breastfeeding rates at discharge for our
Black infants was 40% for 2021 and have
increased to 75% in 2022, 1st quarter.”

What is your call to action for the industry as we seek to
eliminate health and racial inequities in perinatal and neona-
tal care?

During this time that I've developed a passion for equity, | think the
big thing is that we need to acknowledge and act. We need to ac-
knowledge our own biases and be mindful about when they occur,
and then act to ensure that those biases don’t negatively affect
the care of our patients. Then we need to acknowledge that racial
and ethnic disparities and racism do exist within our organizations
and that’'s sometimes a hard pill to swallow. | think that once we
can acknowledge that disparities and racism do exist within our
own walls, then we can act. And we can act by making health
equity an organizational strategic priority starting with executive
leadership. Also, we need to speak up when we see inequities or
acts of racism in our organization. Sometimes that’s hard to do,
but by doing that, we help increase the health of our moms and
our babies. Healthier moms mean healthier babies, and when you
have healthier moms and babies, then you have healthier com-
munities. | would go as far as to say, this, in turn, would result in
a healthier world.

As healthcare providers, we're in a unique position to make a dif-
ference in the lives of our patients, and that has the potential to
affect generations. My advisor said, “If you only help one person,
that's huge.” In terms of the ripple effect, so many things in our
lives are generational, so if we can start with one mom and one
baby, that can change generations. | think we need to do a better
job about educating our mothers about the health of their bodies
and their babies. They need the support and extra time to make
sure that they understand the benefits of things like a healthy
diet and the benefits of breastfeeding for both the mom and the
baby. Sometimes they just don’t know. It's our job to listen to their
needs, barriers, and desires. What do they want? What are their
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goals for themselves and their babies? We can help provide them
resources that they need to be healthy and stay healthy. | think it
takes vulnerability for our moms to say, “Hey, | don’t understand
what you're saying,” or “l don’t understand what that means.” No
one likes to be the one that has the question or to seem like they
don’t know, but if we can create safe spaces and build trust, our
families can feel comfortable asking questions and can feel okay
being vulnerable. It takes lots of vulnerability and courage to ask
questions, especially with the lack of provider concordance.

“Sometimes there’s a bit of mistrust when
a provider does not look like you. But it is
possible to create trust with our patients
by showing cultural humility and genuine
desire to help meet their needs — equity.
Respectful dialogue (listening) elevates the
family to their rightful role as the primary
caregiver. And it also helps us encourage
family-centered care.”

3675 Market St, 2nd Floor
Philadelphia PA 19104

| know that my own mother and father feel more comfortable with
a Hispanic doctor or nurse because they feel they will be better
understood from a shared culture experience. Sometimes there’s
a bit of mistrust when a provider does not look like you. But it
is possible to create trust with our patients by showing cultural
humility and genuine desire to help meet their needs — equity.
Respectful dialogue (listening) elevates the family to their right-
ful role as the primary caregiver. And it also helps us encourage
family-centered care.

| love the mission statement of Providence St. Joseph Health be-
cause | think it really wraps it all up perfectly. The mission state-
ment is: “Know me, care for me, and ease my way.” | think that hits
every part of what I've been talking about.

Disclosure: The authors have no disclosures.
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American Academy of Pediatrics (AAP) Updated Infant Safe Sleep
Guidelines Several Notable Additions

Nancy Maruyama, RN, BSN, NCBF

In June 2022, the American Academy of Pediatrics (AAP) updated
the 2016 infant safe sleep guidelines. While many of the recom-
mendations remain the same, there are several notable additions
as follows:

“In June 2022, the American Academy of
Pediatrics (AAP) updated the 2016 infant
safe sleep guidelines. While many of the
recommendations remain the same, there
are several notable additions as follows:”

. Infants must be placed on their back for every sleep event,
and the surface must be firm and flat and NOT BE IN-
CLINED more than 10%, unless specifically ordered by a
physician. (1) This means it is not safe for an infant to sleep
in a bouncer, car seat, or any item that can compromise the
infant’s airway by having infants’ chin resting on their chests.
(2) Although reclining sleeper/nappers by Fisher Price and
other companies have been recalled and are no longer being
sold in stores; there are other avenues where they can be
obtained. An infant should sleep in a safe environment alone
in the parent’s room.

. In-bed sleepers are not recommended due to a lack of risk
reduction evidence.(1) Some in-bed sleepers contain all the
elements known to be unsafe due to soft, pillowy products
that increase the risk of death due to accidental suffocation,
positional asphyxiation, entrapment, and overlay.

. There are only three spaces that meet all the current safety
standards set by the Consumer Product Safety Commission
(CPSC)

o Full-size crib with stationary rails, manufactured after
6/28/11 (https://www.cpsc.gov/Regulations-Laws-
-Standards/Rulemaking/Final-and-Proposed-Rules/
Eull-Size-Crib

o Bassinets manufactured after 4/23/14
(https://www.cpsc.gov/Reqgulations-Laws--Standards/
Rulemaking/Final-and-Proposed-Rules/Bassinets)

o Portable Play-yards manufactured after
2/28/13 (https://www.federalregister.gov/docu-
ments/2012/08/29/2012-21168/safety-standard-for-

Weighted blankets and weighted wearable blankets are NOT
recommended. 1 There has been some confusion with par-
ents and home visitors thinking that sleepsacks or wearable
blankets are not considered safe, which is untrue. (Private
conversation with health educators on 8/17/22). Wearable
blankets that are NOT weighted are considered safe to use
with infants as long as they are wearing the correct size.
Dressing the baby appropriately for sleep is a safety issue.
The number of layers you wear, plus one thin layer for sleep,
is a good way to teach parents. The baby’s head and face
must be uncovered, especially during sleep. Hats are no lon-
ger advised for babies while indoors except for the first few
hours of life or in the NICU. (1)

Parents, grandparents, and caregivers must be consistently
reminded that “Just because they sell it, does not mean it
is safe), a misconception by many because of social me-
dia and the ease of selling and purchasing items. There are
items targeted to sell to new parents and grandparents that
do not follow the AAP Safe Sleep Recommendations, and
we need to keep that in mind when teaching safe sleep.

Breast/Chest/Bottle feeding of human milk is recommended
for at least the first six months of the infant’s life. (3)

The use of over-the-counter home cardio-respiratory moni-
tors is increasing. There are no specific contraindications
to home use, but parents must be made aware that these
are not FDA-approved, so they are not considered medical
devices. The concern may be that those who use the OTC
monitors on the infant may not follow the safe sleep recom-
mendations, incorrectly thinking it is OK to bring the baby to
the parent’s bed for sleep because the monitor will let them
know if the baby stops breathing. Researchers still are not
able to predict or prevent an actual SIDS death. However,
all the current recommendations will help reduce the risk of
SIDS and prevent other sleep-related infant deaths.

Tummy time for babies is critical in helping baby meet their
milestones. Some parents, many young and teens, do not
want to do tummy time until the umbilicus falls off or the
baby is much older. Many opportunities have been missed,
so parents must know they can begin tummy time at birth in
short interval. (1)

“ They will not always remember what
they are told when it comes to safe sleep

play-yards)

but will remember what they saw the
staff do when caring for their newborns.
It is imperative that we not simply recite
to them what the safe sleep guidelines
are but also explain the “why” of the
recommendations ”’
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As a bereaved mother (my son died in 1985 — SIDS), a healthcare
professional, and a SIDS advocate, one of the most important
things | have learned is that we must model the behavior we wish
to see when working with pregnant and newly delivered parents.
They will not always remember what they are told when it comes
to safe sleep but will remember what they saw the staff do when
caring for their newborns. It is imperative that we not simply recite
to them what the safe sleep guidelines are but also explain the
“why” of the recommendations

If we are truly to make a difference to the families we serve, we
must understand it is not only OUR NEED for them to follow the
safe sleep guidelines but to help them to find THEIR NEED to fol-
low the safe sleep guidelines. We must always be aware of our
implicit and explicit biases because that will help us “meet the
family where they are” while respecting their cultural norms and
mores.
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The National Coalition for Infant
Health advocates for:
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e Access to an exclusive human milk
diet for premature infants

¢ Increased emotional support resources
for parents and caregivers suffering
from PTSD/PPD

e Access to RSV preventive treatment for
all premature infants as indicated on the
FDA label

e C(lear, science-based nutrition guidelines
for pregnant and breastfeeding mothers

e Safe, accurate medical devices and
products designed for the special
needs of NICU patients

www.infanthealth.org
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Still a Preemie?

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.

— stiLiA
pREEMIE
Just like preemies born much earlier, 4
these “late preterm” infants can face:

@ J 0 —

Jaundice Feeding issues Respiratory
problems

Born between
34 and 36 weeks'
gestation?

z

And their parents, like all parents
of preemies, are at risk for
postpartum depression and PTSD.

Born preterm

at a “normal” [—=
ight? | STgg —
weight? | PRE
PhEEie
Though these babies look healthy, —

they can still have complications

and require NICU care.

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.

Born preterm
but not admitted

to the NICU?

Even if preterm babies
don't require NICU care,
they can still face health challenges.
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Those challenges can extend through
childhood, adolescence and even
into adulthood.
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OPIOIDS and NAS
When reporting on mothers, babies,

and substance use

LANGUAGE MATTERS

| am not an addict.

| was exposed to substances in utero.
| am not addicted. Addiction is a set of
behaviors associated with having a

Substance Use Disorder (SUD).

| was exposed to opioids.
While | was in the womb my mother and |
shared a blood supply. | was exposed to
the medications and substances she

used. | may have become physiologically
dependent on some of those substances.

NAS is a temporary and
treatable condition.

» There are evidence-based pharmacological
and non-pharmacological treatments for
Neonatal Abstinence Syndrome.

My mother may have a SUD.

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.

My potential is limitless.

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 | will do as
well as any of my peers!

@National

Learn more about

Neonatal Abstinence Syndrome Perinatal

at www.nationalperinatal.org Association
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Nurses:
parents trust you.

You can help reduce the risk of Sudden Infant Death Syndrome (SIDS),

the leading cause of death among infants between 1 month and 1 year of age.
Take our free continuing education (CE) activity to stay up to date on the latest
safe infant sleep recommendations. Approved for 1.5 contact hours.

Learn more about the free online activity at https://nichd.nih.gov/SafeSleepCE.

The CE activity explains safe infant sleep recommendations from the American Academy of Pediatrics and is
approved by the Maryland Nurses Association, an accredited approver of the American Nurses Credentialing
Center's Commission on Accreditation.
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Medical News, Products & Information

Compiled and Reviewed by David Vasconcellos, MS IV

American Academy of Pediat-
rics Revises Clinical Guide-
lines for Preventing, Treating,
and Monitoring Hyperbilirubi-
nemia in Newborns

August 5, 2022

A committee of neonatologists, hospitalists, general pediatri-
cians, a nurse, and breastfeeding experts worked from 2014
through 2022 to evaluate new evidence to inform the revised
guidelines

The American Academy of Pediatrics has revised clinical guide-
lines on treating infants born at least 35 weeks into pregnancy
for hyperbilirubinemia. For most babies, hyperbilirubinemia leads
only to jaundice, a yellow appearance to the skin and whites of
the eyes. However, very rarely, it can lead to severe complications
affecting the brain.

The “Clinical Practice Guideline Revision: Management of Hyper-
bilirubinemia in the Newborn Infant 35 or More Weeks of Ges-
tation,” published in the September 2022 Pediatrics (published
online Aug. 5) incorporates new research findings on risk-
assessment and treatment. The guideline updates and replaces
the 2004 AAP clinical practice guideline for the management and
prevention of hyperbilirubinemia. A technical report, “Diagnosis
and Management of Hyperbilirubinemia in the Newborn Infant 35
or More Weeks of Gestation,” also will be published.

“It's important for hospitals and clinicians caring for newborns to
have plans in place to prevent the serious complications of hyper-
bilirubinemia, including measuring bilirubin on all newborns prior
to discharge,” said Alex R. Kemper, MD, MPH, MS, FAAP, chair of
the guideline authoring committee.

“There are ways we can help prevent hyperbilirubinemia, starting
with good prenatal care and breastfeeding support,” Dr. Kemper
said. “However, measuring bilirubin levels on all babies is a critical
step in knowing which babies need phototherapy, or light treat-
ment, to bring down the bilirubin level, or how soon a baby needs
follow-up after discharge.”

The National Urea Cycle Disorders Foundation

ders can also fi

NA YT

via Fee

@

The committee considered the effectiveness of therapy and the
potential harm of phototherapy in developing these guidelines.

If a high bilirubin level goes untreated, it can cause kernicterus, a
type of permanent brain damage that is associated with cerebral
palsy and serious movement problems. “This is why we need to
make sure clinicians understand why it is important to test bilirubin
levels and for families to understand their babies’ risk and recom-
mended follow-up,” added Dr. Kemper.

Another treatment called exchange transfusion can be used in
severe cases of hyperbilirubinemia. It is an approach to rapidly
replace the baby’s blood to lower the bilirubin level. Because re-
search published since 2004 suggests bilirubin does not cause
toxicity unless it reaches levels higher than previously thought,
the revised clinical guideline raises phototherapy and exchange
transfusion thresholds by a narrow range.

The AAP also used new research findings to revise the risk-as-
sessment approach based on the difference between the photo-
therapy threshold and the infant’s current bilirubin level to guide
when bilirubin should be measured again. This approach will help
clinicians make sure there is timely follow-up.

“Fortunately, kernicterus is rare, but the impact on children and
their families can be devastating,” Dr. Kemper said. “The guideline
provides clinicians, birthing centers and hospitals with strategies
to prevent the worst-case scenarios and to help educate families
so they recognize the signs of jaundice and know when to follow-
up with their pediatrician.”

To request a copy of the clinical guideline or request an interview
with an author, contact AAP Public Affairs. A HealthyChildren.org
article for parents is here.

Editor’s note: A solicited commentary, “Applying an Equity Lens
to Clinical Practice Guidelines: Getting Out of the Gate,” will be
published in the same issue of Pediatrics.

The American Academy of Pediatrics is an organization of 67,000
primary care pediatricians, pediatric medical subspecialists and
pediatric surgical specialists dedicated to the health, safety and
well-being of infants, children, adolescents and young adults.

Media Contact: Lisa Black, 630-626-6084, Iblack@aap.org

The NUCDEF 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.
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Active Treatment for Ex-
tremely Preterm Babies
on the Rise

— Yet researchers find racial and ethnic
disparities in treatment initiation

August 16, 2022

By Amanda D’Ambrosio, Enterprise & In-
vestigative Writer, MedPage Today

Babies born extremely preterm were
more likely to receive active treatment
in recent years, but there were gaps in
treatment among different racial and eth-
nic groups, according to a cross-section-
al study.

From 2014 to 2020, the proportion of ex-
tremely preterm infants who received ac-
tive treatment rose nearly 4% each year

(45.7% to 58.8%), increasing in all racial
and ethnic groups, reported Kartik K. Ven-
katesh, MD, PhD, of the Ohio State Uni-
versity College of Medicine in Columbus,
and colleagues.

The frequency of active treatment in-
creased in all gestational age groups, and
most rapidly among babies born in week
22 of pregnancy, at an average increase
of 14.4% per year in the study time pe-
riod (from 14.0% to 29.7%), they stated
in JAMA.

However, babies born to white individu-
als were more likely to undergo treat-
ment compared to those born to Asian
or Pacific Islander, Black, or Hispanic
people. The authors stated that in
“2019, 66% of periviable neonates were
born to a mother who identified as
either non-Hispanic Black or Hispanic,»
and said «one possible explanation for
variations in active treatment in the peri-
viable period by race and ethnicity may
be differing decisions of clinicians and
families when faced with the high likeli-
hood of morbidity and mortality and pre-
dictive uncertainty.”

In an accompanying editorial, Henry Lee,
MD, and Deirdre Lyell, MD, both of the

Stanford University School of Medicine in
California, noted that more data are need-
ed about treatment efficacy and prognosis.
They added a lack of data describing an
infant’s individual morbidity and mortality
risk after active treatment creates barriers
to effective counseling, as the definition of
active treatment is unclear and dependent
on the region where a patient receives
care, the level of care at a hospital, and
the individual family.

“Unlike other interventions that may be
considered appropriate or optimal for
a broad population, it is challenging to
characterize active treatment and its
components for the extremely premature
population as always the ‘right’ treatment,
given the uncertainties in the likelihood of
survival and survival without morbidity,”
they stated. “Quality care in this context
should be viewed not as a simple matter
of pursuing active treatment but rather as
the optimal alignment of treatment, prog-
nosis, and the values of the mother and
family.”

The serial cross-sectional study, obtaining
data on live births between 2014 and 2020
with data from the U.S. National Vital Sta-
tistics System Natality Files. Venkatesh’s
group collected data from all live births,
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defining periviable births as infants born
between 22 weeks’ and 25 weeks and 6
days’ gestation. The researchers excluded
infants who were not U.S. residents and
those with clinical anomalies.

They analyzed the proportion of neonates
who received active treatment, which in-
cluded interventions such as surfactant
therapy, immediate assisted ventilation at
birth, assisted ventilation for more than 6
hours, and antibiotic therapy during neo-
natal ICU admission. They adjusted for
covariates including maternal education,
insurance status, year of delivery, age,
parity, prepregnancy BMI, preterm birth,
gestational diabetes, infant birthweight
and sex, among others.

Of nearly 27 million live births in the U.S.,
approximately 62,000 extremely preterm
neonates were included in the final anal-
ysis. The median maternal age was 28
and 54% of births were covered by Med-
icaid.

Around 5% of the infants in the study
were Asian or Pacific Islander, 37% were
Black, 24% were Hispanic, and 34% were
white.

Of all periviable births, just over half re-
ceived active treatment. Approximately
45% who received active treatment under-
went surfactant therapy, 96% immediate
assisted ventilation at birth, 60% assisted
ventilation for more than 6 hours, and 47%
antibiotic therapy.

Compared to infants born to white indi-
viduals, those born to Asian or Pacific Is-
lander (adjusted risk ratio [aRR] 0.82, 95%
Cl 0.79-0.86), Black (aRR 0.90, 95% CI
0.89-0.92), or Hispanic (aRR 0.83, 95%
Cl 0.81-0.85) individuals were less likely
to receive active treatment. Infants born
to people of color who were also delivered
at 23, 24, and 25 weeks’ gestation were
all significantly less likely to receive active
treatment.

Study limitations included the lack of as-
sessment of neonatal morbidity and mor-
tality. Also, the researchers did not include
stillbirths in the analysis, which raises
the possibility for selection bias regard-

ing the coding of deliveries as live births
or stillbirths. And previous studies have
had varying definitions of active treatment,
the authors pointed out.

Amanda D>Ambrosio is a reporter on
MedPage Today’s enterprise & investiga-
tive team. She covers obstetrics-gynecol-
ogy and other clinical news, and writes
features about the U.S. healthcare sys-
tem. Follow_
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American Academy

of Pediatrics Revises
Clinical Guidelines for
Preventing, Treating,
and Monitoring
Hyperbilirubinemia in
Newborns

08/05/2022

A committee of neonatologists, hospital-
ists, general pediatricians, a nurse, and
breastfeeding experts worked from 2014
through 2022 to evaluate new evidence to
inform the revised guidelines

The American Academy of Pediatrics
has revised clinical guidelines on treating
infants born at least 35 weeks into preg-
nancy for hyperbilirubinemia. For most
babies, hyperbilirubinemia leads only to
jaundice, a yellow appearance to the skin
and whites of the eyes. However, very
rarely, it can lead to severe complications
affecting the brain.

The “Clinical Practice Guideline Revi-
sion: Management of Hyperbilirubinemia
in the Newborn Infant 35 or More Weeks
of Gestation,” published in the September
2022 Pediatrics (published online Aug.
5) incorporates new research findings
on risk-assessment and treatment. The
guideline updates and replaces the
2004 AAP clinical practice guideline
for the management and prevention
of  hyperbilirubinemia. A technical
report, “Diagnosis and Management of
Hyperbilirubinemia in the Newborn Infant
35 or More Weeks of Gestation,” also will
be published.

“It's important for hospitals and clinicians
caring for newborns to have plans in place
to prevent the serious complications of hy-
perbilirubinemia, including measuring bili-
rubin on all newborns prior to discharge,”

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: LomalLindaPublishingCompany@gmail.com
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said Alex R. Kemper, MD, MPH, MS, FAAP,
chair of the guideline authoring committee.

“There are ways we can help prevent hy-
perbilirubinemia, starting with good pre-
natal care and breastfeeding support,” Dr.
Kemper said. “However, measuring biliru-
bin levels on all babies is a critical step in
knowing which babies need phototherapy,
or light treatment, to bring down the biliru-
bin level, or how soon a baby needs follow-
up after discharge.”

The committee considered the effective-
ness of therapy and the potential harm of
phototherapy in developing these guide-
lines.

If a high bilirubin level goes untreated, it
can cause kernicterus, a type of perma-
nent brain damage that is associated with
cerebral palsy and serious movement
problems. “This is why we need to make
sure clinicians understand why it is impor-
tant to test bilirubin levels and for families
to understand their babies’ risk and recom-
mended follow-up,” added Dr. Kemper.

Another treatment called exchange trans-
fusion can be used in severe cases of
hyperbilirubinemia. It is an approach to
rapidly replace the baby’s blood to lower
the bilirubin level. Because research pub-
lished since 2004 suggests bilirubin does
not cause toxicity unless it reaches levels
higher than previously thought, the revised
clinical guideline raises phototherapy and
exchange transfusion thresholds by a nar-
row range.

The AAP also used new research findings
to revise the risk-assessment approach
based on the difference between the pho-
totherapy threshold and the infant’s cur-
rent bilirubin level to guide when bilirubin
should be measured again. This approach
will help clinicians make sure there is time-
ly follow-up.

“Fortunately, kernicterus is rare, but the im-
pact on children and their families can be
devastating,” Dr. Kemper said. “The guide-
line provides clinicians, birthing centers
and hospitals with strategies to prevent
the worst-case scenarios and to help edu-
cate families so they recognize the signs of
jaundice and know when to follow-up with
their pediatrician.”

CDH

International

To request a copy of the clinical guideline
or request an interview with an author,
contact AAP Public Affairs. A HealthyChil-
dren.org article for parents is here.

Editor’s note: A solicited commentary, “Ap-
plying an Equity Lens to Clinical Practice
Guidelines: Getting Out of the Gate,” will
be published in the same issue of Pediat-
rics.

HiHE

The American Academy of Pediatrics is an
organization of 67,000 primary care pedia-
tricians, pediatric medical subspecialists
and pediatric surgical specialists dedicat-
ed to the health, safety and well-being of
infants, children, adolescents and young
adults.

Contact information for AAP headquarters
American Academy of Pediatrics

345 Park Blvd, Itasca, IL 60143

New AAP main number: 630-626-6000
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CDC Investigation
Notice: Small turtles
purchased online
linked to Salmonella
outbreak affecting
children

July 21, 2022

ACDC investigation notice regarding a mul-
tistate outbreak of Salmonella infections
has been posted: https://www.cdc.gov/sal-
monella/stanley-07-22/index.html

Key Points:

Fifteen people infected with the outbreak
strain of Salmonella have been reported
from 11 states. Five people have been
hospitalized. No deaths have been

reported. Many people in this outbreak are
children.

The true number of sick people is likely
higher than the number reported, and the
outbreak may not be limited to the states
with known illnesses. This is because
some people recover without medical care
and are not tested for Salmonella.

Interviews with ill people, laboratory data,
and purchase information show that small
turtles (shells less than 4 inches long)
are making people sick. Most people re-
ported buying small turtles online. Half of
the people who purchased their turtles
online bought them from a website called
myturtlestore.com, despite the federal
law banning the sale of small turtles as
pets.

What You Should Do:

Only buy turtles with shells longer than 4
inches and buy them from reputable pet
stores or rescues.

Stay healthy around your pet turtle by
always washing your hands after touching,
feeding, or caring for your turtle. Adults
should make sure young children are
washing their hands properly.

Don’t toss your turtle if you decide you no
longer want it. Reach out to your local pet
store or reptile rescue.

Pick the right pet for your family. Pet turtles
are not recommended for children younger
than 5, adults aged 65 and older, and peo-
ple with weakened immune systems as
they are more likely to get a serious iliness
from germs that turtles can carry.

About Salmonella:

Most people infected with Salmonel-
la develop diarrhea, fever, and stomach
cramps 6 hours to 6 days after being
exposed to the bacteria.

The illness usually lasts 4 to 7 days, and
most people recover without treatment.

In some people, the illness may be so se-
vere that the patient is hospitalized.

Children younger than 5, adults 65 and
older, and people with weakened immune
systems are more likely to have severe ill-
ness.
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If you have questions about cas-
es in a particular state, please con-
tact that state’s health department.
U.S. DEPARTMENT OF HEALTH AND
HUMAN SERVICES

CDC works 24/7 protecting America’s
health, safety and security. Whether dis-
ease start at home or abroad, are curable
or preventable, chronic or acute, or from
human activity or deliberate attack, CDC
responds to America’s most pressing
health threats. CDC is headquartered in
Atlanta and has experts located through-
out the United States and the world.

Contact: Media Relations
(404) 639-3286
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CDC Says More Is
Needed to Protect
Infants From Hepatitis
B

August 11, 2022

Progress has occurred in reducing ma-
ternal-to-child transmission of hepatitis
B but is still lagging, particularly in Africa,
according to a recent report from the Cen-
ters for Disease Control and Prevention
(CDC) on maternal-to-child transmission
(MTCT) of hepatitis B virus (HBV).

By December 2020, 190 (98%) of 194
World Health Organization (WHO) member
states had introduced universal infant vac-
cination with hepatitis B vaccine (HepB),
four countries more than in 2016. During
this period, there was a 10% increase in
providing hepatitis B birth dose (HepB-BD)
to all newborns within 24 hours of birth, up
to 110 countries (57%).

The slow increase suggests progress may

have stalled, the authors write. In 2020,
fewer than half of infants globally were
given a HepB-BD shot.

Rania Tohme, MD, MPH, the team lead of
the Hepatitis B and Tetanus Team in the
Global Immunization Division at the CDC,
told Medscape Medical News: «There are
still almost 50 countries that do not provide
the hepatitis B birth dose, most of them
in the African region...The coverage has
dropped more recently in 2020 and 2021
as a result of the COVID 19 pandemic,
which impacted the access and the use of
healthcare services.»

She emphasized that Africa “has the high-
est prevalence of hepatitis B infection in
children, over 4 million infected with hepa-
titis B, representing a 2.5% prevalence of
chronic infection in children under 5, which
is the highest among all regions globally.”

Other regions have less than 1% preva-
lence of hepatitis B in children. Yet, “de-
spite the higher burden in the African
region, it's still lagging behind in the intro-
duction of the hepatitis B birth dose and
HepB3,” Tohme said.

Hepatitis B Leading Cause of Liver Dis-
ease

HBV is the leading cause of cirrhosis of
the liver and liver cancer in adulthood.
The scale of the problem is vast. If not
prevented with vaccination, 90% of children
will become infected at birth. There are
currently 6.4 million young children with
chronic HBV globally.

Initially, the World Health Assembly fo-
cused on three doses of the hepatitis B
vaccine (HepB3). In 2016, they set a new
goal to also attain = 90% coverage with
HepB-BD. WHA aims to eliminate viral
hepatitis as a public health threat by 2030.
Demonstrating a<0.1% prevalence of HBV
surface antigen (HBsAg) among children
aged 5 and younger and vaccinated would
validate that their goal had been reached.
In 11 countries in 2020, prevalence of HBV
surface antigen among children was less
than 0.1%, the report says.

Asked why African countries lag behind

other nations in vaccination, Tohme said
policymakers “might not be giving it as
much attention or priority as some of the
other maybe vaccine-preventable dis-
eases in children because it is a silent
infection...They will only start to manifest
themselves in terms of liver disease, cir-
rhosis, and cancer when they are older...
so people don'’t link this to a transmission
that happened during birth or childhood.”

In countries with historically low HBV
prevalence, “ensuring equal access for
foreign-born women to antenatal services
and MTCT prevention interventions is im-
portant,” Tohme and colleagues write in
the report.

Tohme said, “Countries that do not have a
high prevalence of hepatitis B, in general,
have to remain aware about screening for
hepatitis B and also making sure the chil-
dren are vaccinated for hepatitis B when
people are coming from other countries.”

She emphasized the magnitude of the
problem and the urgency of improving
vaccination. “There are 296 million people
living with hepatitis B around the world,
including 6 million children under the age
of 5,” Tohme said. “And it’s a disease that
is vaccine-preventable. It is the leading
cause of cirrhosis and liver cancer. And if
children are not vaccinated at birth, and
are infected at birth, then 9 out of 10 chil-
dren will get chronic disease and will be at
risk of liver cancer.”

Public Education Key to Improve Vaccina-
tion

Anna Suk-Fong Lok, MD, is assistant dean
for clinical research and professor in hepa-
tology at the University of Michigan Medi-
cal School in Ann Arbor. Lok, who was not
involved with the article in the CDC’s Mor-
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bidity and Mortality Weekly Report, noted
that one of the reasons HepB-BD is not
given in many African countries is that
many children are born at home, in rural
areas.

Lok suggested that educating both physi-
cians and the public was key to improving
vaccination rates.

“But a public can be requesting things to
happen also,” she says. “If the public is not
aware, they cannot be pushing; they can-
not be requesting. They cannot be asking:
‘Why is my baby not getting the vaccine?
Or can you make sure that my baby gets
a vaccine?’ So the public has to be edu-
cated...and to know that this is what the
baby’s going to be getting.”

Lok echoed that lack of governments’ will-
power and resources was a barrier. Her
take-home message is: “We need to do
a better job. We know that we have very
effective means that can prevent MTCT
transmission...If you compare 2016 and
2020, it seems that we’re not making prog-
ress, but if you compare to 2000, we've
made progress.”

There needs to be more focus and funding

e\
Join@ NPA

for hepatitis, Lok concluded, but with both
governments and NGOs the focus “stays
on HIV, malaria, and TB.”

Tohme and Lok report no relevant financial
relationships.

MMWR. Published online July 29,
2022. Eull text
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NIH-funded researchers
develop same-day test
to detect abnormal fetal
chromosomes

STORK helps identify cause of miscarriage
and potentially improves in vitro fertilization
process

August 17, 2022
What

Scientists funded by the National Institutes
of Health have developed a same-day test
to identify abnormal fetal chromosomes.
The Short-read Transpore Rapid Karyo-
typing (STORK) test can detect extra or
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missing chromosomes (i.e., aneuploidy)
using samples collected from prenatal
tests, such as amniocentesis and chorionic
villus sampling, as well as tissue obtained
from miscarriage and biopsies from pre-
implantation embryos produced using in
vitro fertilization (IVF). The study is led
by Brynn Levy, Ph.D., and Zev Williams,
M.D., Ph.D., from Columbia University
Fertility Center and Columbia University
Irving Medical Center, New York City, and
is supported by NIH’s Eunice Kennedy
Shriver National Institute of Child Health
and Human Development (NICHD)
through the Human Placenta Project.

The study team compared STORK to stan-
dard methods by testing 218 samples that
included tissue from miscarriage, chori-
onic villi, amniotic fluid and trophectoderm
biopsies, which are used to evaluate em-
bryos before IVF implantation. In this set
of samples, STORK had an accuracy of
98 to 100%. In another set of 60 samples,
technicians in a clinical laboratory certified
for quality testing, called a Clinical Labora-
tory Improvement Amendments certifica-
tion, performed STORK. In these samples,
STORK was 100% in accordance with
standard clinical testing.

Overall, the study shows that STORK is
comparable to standard clinical tests and
has many advantages. STORK is faster,
providing results within hours versus sev-
eral days. It is also cheaper, with the study
team estimating STORK to cost less than
$50 per sample, if 10 samples are run at
the same time, or up to $200 if a sample is
run on its own. STORK can also be done
at the point-of-care for a patient, eliminat-
ing the need to ship a sample to a clinical
laboratory.

According to the study authors, STORK
may be particularly useful in identifying
genetic causes of miscarriage. Currently,
professional societies only recommend
genetic testing if a person has had multiple
miscarriages, but an easy, cost-effective
test like STORK can potentially be offered
after the first miscarriage. STORK can also
be used to streamline the IVF process.
Currently, embryos must be frozen while

genetic tests are run and analyzed before
implantation. STORK’s ability to provide
results within hours can presumably elimi-
nate this freezing step, which saves time
and cost. More work is needed to validate
STORK, but if results continue to show
promise, STORK could improve the quality
of reproductive healthcare.

Additional NIH funding comes from the Na-
tional Cancer Institute.

Who

Diana W. Bianchi, M.D., NICHD Director, is
available for interviews.

To arrange an interview with Dr. Bian-
chi, please e-mail nichdpress@mail.nih.
gov(link sends e-mail) or call 301-496-
5133.

Reference

Wei S, et al., Nanopore-based sequencing
for rapid aneuploidy analysis in reproduc-
tive care has significant advantages. New
England Journal of Medicine DOI: 10.1056/
NEJMc2201810 (2022)

About the Eunice Kennedy
Shriver National Institute of Child
Health and Human Development

(NICHD): NICHD leads research and train-
ing to understand human development,
improve reproductive health, enhance the
lives of children and adolescents, and opti-
mize abilities for all. For more information,
visit https://www.nichd.nih.gov.

About the National Institutes of Health
(NIH): NIH, the nation>s medical research
agency, includes 27 Institutes and Centers
and is a component of the U.S. Department
of Health and Human Services. NIH is the
primary federal agency conducting and
supporting basic, clinical, and translational
medical research, and is investigating the
causes, treatments, and cures for both
common and rare diseases. For more
information about NIH and its programs,
visit www.nih.gov.
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American Academy of
Pediatrics, Section on
Advancement in Thera-
peutics and Technology

Released: Thursday 12/13/2018 12:32
PM, wupdated Saturday 3/16/2019
08:38, Sunday 11/17/2019 and Friday
11/20/2020

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-
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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-
z0624@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

jourke@aap.org
Dedicated to the Health of All Children

H#EH

The American Academy of Pediatrics is
an organization of 67,000 primary care
pediatricians, pediatric medical subspe-
cialists and pediatric surgical specialists
dedicated to the health, safety and well-
being of infants, children, adolescents
and young adults. For more information,
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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Physician Mothers
and the Breastfeeding
Challenge

August 16, 2022

August is National Immunization Aware-
ness Month (NIAM), a good time to el-
evate the importance of The responses to
the survey are frustrated and angry, and
they paint an unflattering picture of life as
a breastfeeding physician.

“I pumped 2 years on a hospital bathroom
floor.”

“Any changes to schedule had to be ap-
proved by chair. There was no way he was
going to approve pumping slots.”

“My chief resident thought it was funny to
911 page me while | was pumping — or
knock on the door telling me to get back
to work!”

“I lose quite a bit of my pay due to pumping
milk because | am paid strictly on RVU [rel-
ative value unit]. | chose this for my family,
but the pay disparity is pretty high.”

Many of the statements came as no sur-
prise for Snigdha Jain, MD, who con-
ducted the survey, a national study of
breastfeeding physicians that was recently
published in the Journal of General
Internal Medicine. Jain, who works in
pulmonary/critical care and geriatrics at
the Yale School of Medicine, is currently
breastfeeding her second child and has
ample experience with the problems
breastfeeding physicians face when they
return to work.

“I had the perspective of pumping at work
both as an attending physician and then
going back to training as a fellow,” Jain
says. “And that got me thinking about writ-
ing about these experiences and also ad-
vocating for other women who were in my
position or are going to be in my position.”

If any cohort understands the many ben-
efits of breastfeeding children, it's doctors.
Numerous organizations, including the
American Academy of Family Physicians,
the American Academy of Pediatrics, the
American College of Obstetricians and Gy-
necologists, and the World Health Organi-

zation, strongly recommend breastfeed-
ing. They advise that infants exclusively
receive breast milk until 6 months of age
and that breastfeeding be continued for up
to 2 years or longer.

All breastfeeding parents who return to the
workplace must regularly express breast-
milk to provide for their children and main-
tain their supply. But the widespread lack
of accommodation for physician parents
shown in Jain’s survey and others is star-
tling, given the support for breastfeeding in
the medical field. Wouldn't it be expected
that physicians would practice what they
preach?

Studies have found that physician parents
as a group are particularly at risk for ending
breastfeeding prematurely or before they
have reached their personal goals. Over
90% of physician mothers initiate breast-
feeding, but by 12 months post partum, the
figure drops to about 41%, according to
a 2018 studyfrom Brigham and Women’s
Hospital. Previous studies found rates as
low as 34%. Nearly half of respondents in
the 2018 study reported that they would
have breastfed flonger had their jobs been
more accommodating.

The Challenges: Time and Space

Federal law requires employers to provide
“reasonable” break time to express breast-
milk and also to provide a private space to
do so that is not a bathroom. But the law
only applies to employers that have more
than 50 employees and allows break times
to be unpaid. Some states have passed
additional laws with further protections. In
reality, physicians say, accessing time and
space is often very challenging, especially
since working hours can be unpredictable
and the “private space” may be nowhere
near their clinical area.

“One of the biggest challenges | encoun-
tered as a fellow was telling your attend-
ing that you needed to go pump,” says
Jain. “The second was finding space. And
that was a theme we found in this quali-
tative study. Most hospitals now have lac-
tation rooms, but [often] you donmt know
where they are. | would end up using a call
room, which was intended for residents,
so hd always feel like this is somebody
elsers space, not a dedicated facility for
lactation.»

Many physicians report that even rooms
specifically designated for lactation may
lack essentials, such as a fridge for stor-
ing breast milk, a sink for cleaning breast
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pump parts, or a computer for continuing
work-related tasks.

Gul Madison, MD, an infectious disease
physician at Mercy Fitzgerald Hospital near
Philadelphia, has breastfed three children
and says she found that breastfeeding the
third was the most difficult, owing to her
work situation. At the time, she was part
of a private practice and conducted rounds
in seven hospitals. Time and space were
hard to find.

“I had conversations with each of these
hospitals to see how | could pump milk,”
Madison says. “Some of them looked at
me like | had two heads, and some were
very accommodating. One of them gave
me key for a little closet and said, ‘This is
yours. You can use it.” One of them actu-
ally had a lactation room. It was extremely
challenging, and there were many times
when | ended up pumping in the hospital
bathroom or in my car.”

Madison also found herself working lon-
ger hours. Although she was able to take
breaks, she was adding 15 minutes three
times a day to her work schedule and felt
she was still expected to see the same
number of patients. Although her col-
leagues were supportive, she says the lack
of a structure and the expectation that she
maintain productivity were stressful with a
baby and two older children at home.

“There’s a disconnect,” Madison believes,
“in terms of what we recommend vs wheth-
er we apply that to our lives or not.”

The Financial Cost

A few months after returning from mater-
nity leave with her second child, Rebecca
Shatsky, MD, received a troubling email
from her hospital administration. She
was seeing fewer patients, and this was
a problem. Shatsky, who is a medical on-
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cologist specializing in breast cancer at the
University of California San Diego Health,
does not have a fixed salary. A large
percentage of her income is determined
by RVUs, a common compensation model
based on the number of patient visits
or procedures a physician performs. To
produce enough breast milk for her infant
son, Shatsky had to block at least two time
slots at her clinic per day. She realized
how much her financial situation would
suffer as a result.

“My administration wasn'’t very happy, be-
cause | wasn’t as productive as | previous-
ly was because | was pumping,” Shatsky
explains. “And while they didn’t come right
out and say, ‘Please stop pumping,” they
would give me monthly reminders that my
productivity wasn’'t as good as it used to
be. It was really stressful.”

Shatsky took her concerns to Twitter, post-
ing, “I am an academic physician getting
penalized for breastfeeding my infant son.”
Her tweet received nearly a thousand
likes, but she also got angry messages
from men protesting that they shouldn’t
have to pick up the bill for her decision to
breastfeed or suggesting that she simply
quit medicine and stay home.

Ann Kellams, MD, is a pediatrician at
the University of Virginia Health and also
serves as president of the Academy of
Breastfeeding Medicine, a global organi-
zation for physicians aimed at promoting,
protecting, and supporting breastfeed-
ing. The group has published more than
30 clinical protocolsrelated to breastfeed-
ing, including one for creating a breast-
feeding-friendly office. Kellams sees ac-
commodation for lactating doctors as an
“‘investment” that all institutions should
be making in their employees. The result,
Kellams believes, will be more loyalty and
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greater retention.

| think that as a whole, the profession is
starting to wake up and realize that we
need to be taking care of ourselves,” Kel-
lams says. “And the investment in young
families, making accommodations for
them, being flexible with scheduling, and
supporting maternity leave, paternity
leave, and childcare are going to be what
helps us get there.”

Solutions That Work

At a time when nearly half of graduating
medical students are women, the need to
find solutions for breastfeeding physicians
is especially urgent. Some institutions have
taken a receptive approach, encouraging
their trainees and faculty to voice concerns
so that problems can be addressed.

Hannah Hughes, MD, an assistant profes-
sor and associate medical director with the
University of Cincinnati emergency medi-
cine department, has a 6-month-old baby
and has received strong support for breast-
feeding from her colleagues. Hughes uses
a recent innovation in breast milk expres-
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sion: wearable breast pumps. She says
they have been a “game changer.”

As an emergency department physician,
it is often impossible for Hughes to leave
the department. Unlike traditional breast
pumps that are bulky and must be plugged
in, cordless wearable pumps fit directly
into a bra. Although she prefers to pump
privately — there is a separate lactation
room inside the emergency department
— it is possible for Hughes to walk around
and see patients. She even rushed to a
bedside and performed an intubation in the
middle of a pumping session.

“It's been a huge win for trying to main-
tain our breastfeeding culture,” Hughes
says. “That case actually spurred us to
have a conversation as a department.
And now my department funds wearable
breast pumps for any of our providers, our
residents, PAs, NPs, and attendings who
come back from leave, if they want them.”

However, wearable pumps don’t work for
everyone, and so Hughes’' hospital has
gone further, creating a formal lactation
committee to share best practices across
specialties and encouraging specific de-
partments to write their own lactation poli-
cies. These can dictate shift schedules,
allowing employees to take breaks, and
also return-to-work protocols after mater-
nity leave.

Other institutions are beginning to ad-
dress the pay disparity by adjusting the
RVU model. Acknowledging that pump-
ing breast milk results in decreased pro-
ductivity, the University of California San
Francisco Health recently began provid-
ing RVU credits that apply to the breaks
needed for lactation. The program allows
physicians to schedule a 30-minute break
for each half-day clinic session for up to 1
year following childbirth. Those breaks are
reimbursed with a set amount of RVUs,
and in addition, RVU targets are reduced.

Elsewhere, individual groups of physician
parents are pushing for changes. Madison
has been involved with designating a lac-
tation room at her hospital. At the Universi-
ty of Texas Southwestern Medical Center,
where Jain began her fellowship training,
she formed a committee and scheduled
meetings with the administration. The in-
stitution has two hospital sites. At one, Jain
says they were able to procure a lactation
room, laptop computers, and a fridge. De-
spite multiple discussions, no changes
materialized at the other site.

Still, Jain feels that the burden on physi-
cian parents to organize their own breast-
feeding support is too great. For people
already stretched in many directions, she
says it’s unfair that they should be expect-
ed to make changes happen on their own
time.

“Returning to work is so stressful post ma-
ternity,” Jain says. “To have experiences
like this where your work environment is
really adding stress is just unacceptable....
It's kind of like creating restrooms. They
just need to be there. You should not have
to go and build one yourself.”
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Prematurity, Family En-
vironment Linked to
Lower Rate of School
Readiness

August 15, 2022

Among children born prematurely, rates of
school readiness were lower in compari-
son with rates for children born full term,
new data indicate.

In a Canadian cohort study that included
more than 60,000 children, 35% of chil-
dren born prematurely had scores on the
Early Development Instrument (EDI) that
indicated they were vulnerable to develop-
mental problems, compared with 28% of
children born full term.

“Our take-home message is that being
born prematurely, even if all was well, is
a risk factor for not being ready for school,
and these families should be identified ear-
ly, screened for any difficulties, and offered

early intervention,” senior author Chelsea
A. Ruth, MD, assistant professor of pe-
diatrics and child health at the University
of Manitoba in Winnipeg, told Medscape
Medical News.

The findings were published online August
8 in JAMA Pediatrics.

Gestational Age Gradient

The investigators examined two cohorts of
children who were in kindergarten at the
time of data collection. One of them, the
population-based cohort, included chil-
dren born between 2000 and 2011 whose
school readiness was assessed using
the EDI data. Preterm birth was defined
as a gestational age (GA) of less than
37 weeks. The other, the sibling cohort,
was a subset of the population cohort and
included children born prematurely and
their closest-in-age siblings who were born
full term.

The main outcome was vulnerability in
the EDI, which was defined as having a
score below the 10th percentile of the Ca-
nadian population norms for one or more
of the five EDI domains. These domains
are physical health and well-being, social
competence, emotional maturity, language
and cognitive development, and communi-
cation skills and general knowledge.

A total of 63,277 children were included
in the analyses, of whom 4352 were born
premarturely (mean GA, 34 weeks; 53%
boys) and 58,925 were born full term
(mean GA, 39 weeks; 51% boys).

After data adjustment, 35% of children
born prematurely were vulnerable in the
EDI, compared with 28% of those born full
term (adjusted odds ratio [AOR], 1.32).

The investigators found a clear GA gra-
dient. Children born at earlier GAs (<28
weeks or 28 — 33 weeks) were at higher
risk of being vulnerable than those born at
later GAs (34 — 36 weeks) in any EDI do-
main (48% vs 40%) and in each of the five
EDI domains. Earlier GA was associated
with greater risk for vulnerability in physical
health and well-being (34% vs 22%) and
in the Multiple Challenge Index (25% vs
17%). It also was associated with greater
risk for need for additional support in kin-
dergarten (22% vs 5%).

Furthermore, 12% of children born at less
than 28 weeks’ gestation were vulnerable
in two EDI domains, and 8% were vulner-
able in three domains. The corresponding
proportions were 9% and 7%, respectively,
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for those born between 28 and 33 weeks
and 7% and 5% for those born between 34
and 36 weeks.

“The study confirmed what we see in prac-
tice, that being born even a little bit early
increases the chance for not being ready
for school, and the earlier a child is born,
the more likely they are to have troubles,”
said Ruth.

Cause or Manifestation?

In the population cohort, prematurity (<34
weeks’ GA: AOR, 1.72; 34 — 36 weeks’ GA:
AOR, 1.23), male sex (AOR, 2.24), small
for GA (AOR, 1.31), and various maternal
medical and sociodemographic factors
were associated with EDI vulnerability.

In the sibling subset, EDI outcomes were
similar for children born prematurely and
their siblings born full term except for the
communication skills and general knowl-
edge domain (AOR, 1.39) and the Multiple
Challenge Index (AOR, 1.43). Male sex
(AOR, 2.19) was associated with EDI vul-
nerability in this cohort as well, as was ma-
ternal age at delivery (AOR, 1.53).

“Whether prematurity is a cause or a
manifestation of an altered family ecosys-
tem is difficult to ascertain,” Lauren Neel,
MD, a neonatologist at Emory University
in Atlanta, Georgia, and colleagues write
in an accompanying editorial. “However,
research on this topic is much needed,
along with novel interventions to change
academic trajectories and care models
that implement these findings in practice.
As we begin to understand the factors in
and interventions for promoting resilience
in preterm-born children, we may need
to change our research question to this:
could we optimize resilience and long-term
academic trajectories to include the family
as well?”

Six Crucial Years

Commenting on the study for Medscape,
Veronica Bordes Edgar, PhD, associate
professor of psychiatry and pediatrics
at the University of Texas Southwestern
Medical Center’s Peter O’Donnell Jr Brain
Institute, in Dallas, Texas, said, “None of
the findings surprised me, but | was very
pleased that they looked at such a broad
sample.”

Pediatricians should monitor and screen
children for early academic readiness,
since these factors are associated with
later academic outcomes, Edgar added.
“Early intervention does not stop at age 3,

but rather the first 6 years are so crucial to
lay the foundation for future success. The
pediatrician can play a role in preparing
children and families by promoting early
reading, such as through Reach Out and
Read, encouraging language-rich play,
and providing guidance on early childhood
education and developmental needs.

“Further examination of long-term out-
comes for these children to capture the
longitudinal trend would help to document
what is often observed clinically, in that
children who start off with difficulties do
not always catch up once they are in the
academic environment,” Edgar concluded.

The study was supported by Research
Manitoba and the Children’s Research In-
stitute of Manitoba. Ruth, Neel, and Edgar
have disclosed no relevant financial rela-
tionships.

JAMA Pediatr. Published online August 8,
2022. Full text

Follow Marilynn Larkin on Twitter: @
MarilynnL.

For more news, follow Medscape on Face
book, Twitter, Instagram, and YouTube.
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Prolacta Bioscience
Appoints Dr. Erin
Hamilton Spence as
Director of Clinical
Education and
Professional
Development

Prolacta Bioscience

Aug 02, 2022, 09:07 ET

DUARTE, Calif., Aug. 2, 2022 /PRNewswire/
-- Prolacta Bioscience®, the world>s leading
hospital provider of 100% human milk-based
nutritional products for critically ill, premature
infants, announced today that neonatologist
and breastfeeding advocate Erin Hamilton
Spence, MD, IBCLC, has been appointed di-
rector of clinical education and professional
development.

Dr. Erin Hamilton Spence

Hamilton Spence brings more than 14
years of clinical experience as a board-cer-
tified neonatologist and lactation consul-
tant to Prolacta’s Medical Science Liaison
team, having practiced at multiple hospi-
tal neonatal intensive care units (NICUs),
including Cook Children’s Medical Center
and Baylor Scott & White Health-Andrews
Women’s Hospital.

At Pediatrix Medical Group of Texas, Ham-
iton Spence has been an attending neo-
natologist and lead physician for the breast
milk continuous quality improvement (CQl)
initiative. At Cook Children’s Medical Center,
Hamilton Spence currently chairs the De-
partment of Critical Care. She founded the
Gastrointestinal Rehabilitation Adaptive Care
& Education (GRACE) team in 2020. Since
2010, Hamilton Spence has also served as
associate medical director of the NICU at
Baylor Scott & White Health- Andrews Wom-
en’s Hospital leading QI efforts, including as
lead physician for multidisciplinary round as
well as its Uber Preemie Team, caring for in-
fants less than or equal to 24 weeks gesta-
tion, since 2016.

“Dr. Erin Hamilton Spence is an experienced
neonatologist with a demonstrated history of
clinical leadership in some of the country>s
top NICUs,» said Melinda Elliott, MD, chief
medical officer at Prolacta. “Her extensive
NICU and milk banking experience makes
her perfect for the role of educating other
neonatologists about the importance of an
Exclusive Human Milk Diet (EHMD). Her
leadership will be key to ensure that more
critically ill, premature infants can benefit
from human milk when they need it most.”

A noted human milk researcher, Hamilton
Spence has authored or co-authored stud-
ies published in the Journal of Perinatology,
PLOS One, Gut, and the Journal of Human
Lactation. She has presented her work at
numerous conferences, including those of
the Academy of Breastfeeding Medicine, the
Pediatric Academic Societies, the American
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College of Obstetrics and Gynecology, and the Human Milk Banking
Association of North America.

PROTECT YOUR FAMILY FROM
RESPIRATORY VIRUSES

Hamilton Spence holds an academic appointment as a clinical as-
sistant professor at Texas Christian University School of Medicine.
She served as the co-medical director and past president of the
Mothens Milk Bank of North Texas and is a member of the Texas
Breastfeeding Coalition. Additionally, Hamilton Spence serves on f I L coronavirus

the faculty of both the Scott & White Annual Neonatology (SWAN)

Conference and the NEO Conference.
WASH YOUR HANDS

often with soap and
warm water.

“'m honored to join Prolacta’s Medical Science Liaison team.
I've witnessed the lifesaving value of Prolacta’s products in our
NICUs. This position for Prolacta marries all my strongest inter-
ests in human milk nutrition research, education, and quality,”
Hamilton Spence said. “Prolacta has led the way in advancing hu-
man milk-based nutritional care for premature infants in the NICU,
and | am thrilled to make a difference beyond my own NICU for
the most vulnerable infants and their families.”

Afellow of the Academy of Breastfeeding Medicine and the Ameri-
can Academy of Pediatrics, Hamilton Spence completed her fel-
lowship and pediatrics residency at the University of Texas Health GET VACCINATED
Science Center — Houston. She graduated from medical school at for flu and pertussis.
the University of Texas Medical Branch in Galveston. Ask about protective

About Prolacta Bioscience iﬂjECtiDﬂS for RSV.

Prolacta Bioscience® Inc. is a privately held, global life sciences com-
pany dedicated to Advancing the Science of Human Milk® to improve
the health of critically ill, premature infants. Prolacta’s 100% human
milk-based nutritional products have been evaluated in more than 20 ) COVER COUGHS
clinical studies published in peer-reviewed journals. More than 80,000

premature infants have benefited from Prolacta’s nutritional products AND SNEEZES.
worldwide to date.1 Established in 1999, Prolacta is the world’s lead- Sneeze and cou gh
into your elbow.

ing provider of human milk-based nutritional products for hospital use
and is also exploring the therapeutic potential of human milk across a
wide spectrum of diseases. Prolacta maintains the industry’s strictest
quality and safety standards for screening, testing, and processing
donor human milk. Operating the world’s first pharmaceutical-grade
human milk processing facilities, Prolacta uses vat pasteurization and

a patented, FDA-reviewed manufacturing process to ensure patho- USE AN

gen inactivation while protecting the nutritional composition and bio-

activity of its human milk-based products. Prolacta is a global com- ALCOHOL-BASED
pany with headquarters in Duarte, California, and can be found online HAND SANITIZER.

at www.prolacta.com, on Twitter, Instagram, Facebook, and LinkedIn.

Media Contact:

Loren Kosmont
Lkosmont@prolacta.com
310-721-9444

STAY AWAY
FROM SICK PEOPLE

Avoid crowds.
Protect vulnerable
babies and children.

@ National

l { Perinatal

www nationalperinatal.org Association

Reference

1. Estimated number of premature infants fed Prolacta’s
products from January 2007 to December 2021; data on
file.

SOURCE Prolacta Bioscience
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Genetics Corner: An Infant with a Right Congenital
Diaphragmatic Hernia and a Small 1h5q26.3 Deletion
with Loss of IGF1R

Robin Clark, MD, Subhadra (Subha) Ramanathan, M.Sc., M.S.

Clinical Summary:

A preterm SGA female with unrepaired right-sided diaphragmatic
hernia (CDH) was found to have a pathogenic 68 Kilobase de-
letion of 15926.3 on chromosome microarray: arr[hg19] 15926.3
(99,173,480-99,241,724) x1. A genetic consultation was re-
quested. Other problems included severe pulmonary HTN, mild
Ebstein’s anomaly, MSSA bacteremia, history of lower extremity
deep vein thrombosis, intermittent hypertensive episodes and sei-
zures, well controlled with phenobarbital.

“ A genetic consultation was requested.
Other problems included severe
pulmonary HTN, mild Ebstein’s
anomaly, MSSA bacteremia, history of
lower extremity deep vein thrombosis,
intermittent hypertensive episodes

and seizures, well controlled with
phenobarbital.”

This infant was born preterm at 34w 2 d by C-section in the vertex
presentation to a 37-year-old G10P4-5SAb5 mother who present-
ed with polyhydramnios and premature rupture of membranes.
Intrauterine growth retardation and diaphragmatic hernia had
been diagnosed prenatally by fetal ultrasound. The delivery was
complicated by nuchal cord x1, fetal decelerations, and bleeding
from placental abruption and previa. Apgar scores were 5" and 7°.
Birth weight was 1650 grams (8™ %ile), birth length 42 cm (18®
%ile), and birth head circumference 30 cm (27" %ile). Her growth
remains poor at 52 days (corrected 41w 5d gestational age). Her
most recent weight is 2.635 kg (<1%t %ile); her length and head
circumference are also <1 %ile.

Physical exam was limited by oral intubation and dependent ede-
ma. Pertinent features were a square forehead, anteverted nares,
long fingers, and toes; the little finger overlapped the ring finger

on the left.

Relevant labs include: normal chromosome analysis (46, XX) and
IGF1

Component 6/29/2022 7/3/2022
Latest Ref Rng & Units

IGF-1 Z-score -1.65 -1.04
-2.0-2.0

Insulin-Like Growth Factor | 27 37
ng/mL

The family history was pertinent for five spontaneous abortions in
the patient’'s mother. She had four miscarriages with her first part-
ner and one with her current partner; all were in the first trimester
and unexplained. Both parents are of average stature: Mother is
52", and the father, age 43, is 5’8”. The couple has one other son
together, a healthy 18-month-old.

“A genetic diagnosis can be established
in about 37% (1) of patients who present
with a congenital diaphragmatic hernia
(CDH), with a greater share of diagnoses
in the “complex” or “non-isolated”
group in whom additional anomalies are
present in other organ systems (2).”

Discussion:

A genetic diagnosis can be established in about 37% (1) of pa-
tients who present with a congenital diaphragmatic hernia (CDH),
with a greater share of diagnoses in the “complex” or “non-isolat-
ed” group in whom additional anomalies are present in other organ
systems (2). Our patient presented with a small size for gestation-
al age and a cardiac defect, Ebstein’s anomaly. This puts her in
the group of “non-isolated” or “complex” CDH, in whom a genetic
diagnosis is more likely.

Chromosome microarray is a first-line test that identifies copy
number variants, deletions, and duplications in infants with unex-

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.
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plained CDH(3). Yu et al. (2014) identified de novo copy number
variants (CNVs) in 11/256 parent-child trios with CDH, which is
more than double the expected rate. De novo CNVs occur in 0.5-
3% of the general population. The most common recurrent CNVs
reported in association with CDH are duplications of 11923 and
deletions of 1g41-42, 8g23.1, and 15926.

Patients with CDH and 15926 deletion were first reported almost
20 years ago (4,5,) and since then, the association has been well
established. The deletions on distal 1526 associated with CDH
have variable breakpoints, ranging from 15926.1 to 15q26.3, but
all are generally much larger than the deletion in our patient. How-
ever, not all patients with 15926 deletions have CDH. The various
reports of 15926.1-g26.3 deletions associated with CDH share a
critical region comprising four genes: IGF1R, NR2F2, CHD2, and
MEF2A (myocyte-specific enhancer factor 2). NR2F2 has been
identified as the most promising candidate gene for CDH. A het-
erozygous de novo frameshift mutation in NR2F2 has been re-
ported in a patient with CDH and an atrial septal defect(6). Trio
exome sequencing of 22 fetuses with CDH identified likely dam-
aging variants in 6 genes, including NR2F2 (7). Such evidence
supports a role for NR2F2 in the pathogenesis of CDH and makes
it all the more remarkable that NR2F2 was not deleted in our pa-
tient, whose small 15926.3 deletion includes only one of the four
genes in the critical region for CDH.

“Such evidence supports a role for
NR2F2 in the pathogenesis of CDH and
makes it all the more remarkable that
NR2F2 was not deleted in our patient,
whose small 15q26.3 deletion includes
only one of the four genes in the critical
region for CDH.”

Deletion of /IGF1R alone causes small size for gestational age
(SGA) at birth and subsequent poor growth (OMIM #612626), but
deletion of IGF1R alone has not previously been reported with
SGA and diaphragmatic hernia. The smallest reported 15q26.2
deletion involving IGF1R that we could find is in a patient with 95
kb deletion in a family with moderate to severe short stature. The
proband presented with mild developmental delay and short stat-
ure. The endocrine evaluation revealed variable but normal serum
IGF1 levels in all family members without consistent peripheral
IGF1 resistance(8). Patients with IGF1R deletion have been treat-
ed with growth hormone with good growth response.

Our patient may have the smallest 15926 deletion reported in as-
sociation with CDH. Notably, it includes only /GF1R and a long
non-coding RNA, /IRAIN, which is transcribed in an antisense di-
rection from an intronic promoter within /IGF1R. IGF1R encodes
the Insulin-like Growth Factor 1 Receptor, and its loss explains our
patient’s small size at birth and subsequent poor growth. Although
this is likely to be a de novo variant because the parents and
siblings of our patient are of normal size, parental testing must
be done to establish whether this is a de novo or a familial dele-
tion. Given the family history of multiple maternal miscarriages, a

subtle familial chromosome rearrangement, such as an inversion
involving distal 15926 in one parent, must be excluded.

“It is important to establish the etiology in
infants with complex CDH and those with
genetic causes for CDH, as they tend to
have a poorer prognosis (9).”

It is important to establish the etiology in infants with complex
CDH and those with genetic causes for CDH, as they tend to have
a poorer prognosis (9).

Practical Applications:

1. Order chromosome microarray in infants with an unexplained
congenital diaphragmatic hernia, isolated or complex CDH.
Recall that recurrent copy number variants are associated
with CDH, including deletion 15926.2.

2. Search for other birth defects in infants with CDH to identify
the “non-isolated” or “complex” CDH group in whom an un-
derlying genetic disorder is more likely.

3. Consider ordering chromosome microarray analysis in infants
with unexplained small size at birth. SGAinfants are also more
likely to have a copy number variant on chromosome microar-
ray. Recall that deletion or genetic variant within IGF1R can
cause small size at birth with subsequent poor growth.
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Why PREMATURE INFANTS Need Access

to an EXCLUSIVE HUMAN MILK DIET

B4

In the United States, more than
1IN 10 BABIES ARE
BORN PREMATURE.
Micro preemies are born
severe[) premature, weighing
less than 1,250 grams.

Chung WK. Likely damaging de novo variants in congeni-
tal diaphragmatic hernia patients are associated with worse
clinical outcomes. Genet Med. 2020 Dec;22(12):2020-2028.
doi: 10.1038/s41436-020-0908-0. Epub 2020 Jul 28. PMID:
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HOW TO HELP PREVENT NEC:
EXCLUSIVE HUMAN MILK DIET

What is an Exclusive Human Milk Diet?

NO cow’s milk NO sheep’s milk NO goat’s milk NO formula

/ mother’s milk
~/ human donor milk
+/ human milk-based

Why Is An Exclusive Human fortifier

Corresponding Author Milk Diet Important?

An Exclusive Human Milk Diet gives vulnerable infants the best chance
to be healthy and reduces the risk of NEC and other complications.

When a micro preemie can access an

EXCLUSIVE HUMAN MILK DIET:
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HUMAN MILK = MEDICINE"
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Why Pregnant and Nursing Women
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2 to 3 servings per ~~
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fish can provide health
benefits for pregnant
women and babies alike:
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Section on Neonatal-Perinatal Medicine Update -
The National Election for the Next President of the
American Academy of Pediatrics

Lily J. Lou, MD, FAAP

Dear Fellow Neonatologists.

The National Election for the next president of the American Acad-
emy of Pediatrics will be held August 17-31st. Please be on the
lookout for an email with you personalized link to vote. Tradi-
tionally, less than 15% of AAP members vote, and as the largest
subspecialty in pediatrics, neonatologists can play a large role in
increasing voter turnout.

The candidates for the next AAP president are:

Benjamin Hoffman, MD, FAAP and Warren Seigel, MD, MBA,
FSAHM, FAAP

To better inform your voting decision, the Section on Neonatal-
Perinatal Medicine asked both candidates to provide statements
about their priorities SPECIFICALLY for newborns and neonatolo-
gists. Both these statements are attached to this email, and | urge
you to read them both and vote in the upcoming election.

If you want to learn more about the candidates, you can visit this
link: https://publications.aap.org/aapnews/news/20194/?autologin
check=redirected or see below.

Thank you,
Lily Lou, MD, FAAP

Chair, AAP Section on Neonatal-Perinatal Medicine Executive
Committee

Shetal Shah, MD, FAAP

Member, AAP Section on Neonatal-Perinatal Medicine Executive
Committee

On behalf of the Neonatal-Perinatal Medicine Advocacy Group
Disclosure: There are no reported conflicts.
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As an academic pediatrician and former residency program
director, | know the NICU is the heart of any pediatric de-
partment. As AAP President, | will ensure neonatologists, in
every type of practice, are supported and treated equitably
throughout the organization.

As the largest subspecialty, neonatal-led initiatives like NRP
and Helping Babies Breath are central to academy program-
ming. But AAP can be more attentive to neonatologists’
needs. We must better support your work through advocacy
for payment parity for inpatient care as vigorously as we've
done for ambulatory practice.

Under my leadership, I'll ensure fair representation, including
neonatologists in leadership pportunities at the national level,
including the AAP Board. We must be consciously inclusive,
and this means considering a standing position on the board
for neonatologists. Homogenizing all subspecialists together
misunderstands the unique way neonatologists practice and
contribute to child health.

The Academy is the natural home for neonatologists, but we
must provide you more value. We have a workforce crisis in
many pediatric subspecialties, and we must work to expand
pediatric subspecialty loan repayment, to ensure equity in
access and care for infants who are uninsured or covered
by Medicaid. We must reconsider dues structures to meet
the needs of neonatologists and their distinctive presence in
the AAP.

| have collaborated with you my entire professional career,
as a clinician and child advocate. With neonatal leaders, we
published a “Blueprint for Advocacy in Neonatology,” in Neo-
Reviews.

We created the first NICU-based Medical Legal Partnership
(MLP) in the country at my institution, to help address social
impactors of health and mitigate toxic stress for NICU fami-
lies.

We are better together, and must address the unique chal-
lenges neonatologists face, leveraging AAP’s resources to
address and mitigate the inequity and social structures that
precipitatepreterm birth, reducing the burden of prematurity
and benefitting all babies.

Benjamin Hoffman, MD, CPST-1, FAAP
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Healthy children require a strong start at birth. As neonatal
practice evolves, the AAP is increasingly the rightful profes-
sional home for neonatologists. You create the foundation
for all other AAP initiatives to improve child health. The AAP
needs to renew focus on its 3,500 neonatal-perinatal mem-
bers.

While Chair of New York State AAP, we achieved meaningful
wins for neonatologists and babies such as:

1. Separate Medicaid and Insurance Coverage for Do-
nor Milk for VLBW infants and those with Gl anoma-
lies,

2. A full year of post-partum Medicaid Coverage for
mothers, which improves newborn outcomes, and

3. An almost 20% increase in state funding for Regional
Perinatal Centers, from $3.8 to $4.5 million.

New York’s donor milk program is enormously successful.
Building on work done in 3 other states, the Neonatal-Peri-
natal Section created the Donor Milk Advocacy Toolkit. This
assisted neonatologists win coverage in Washington, Maine,
Florida and Georgia, and a bill is pending in Ohio. This is a
prime example of how the AAP can support neonatologists
and reduce the burden of NEC.

As a board member, | walked the halls of Congress in Wash-
ington D.C. with your colleagues advocating for subspecialty
loan repayment, a now funded program that will reduce your
educational debt.

Your work drives the financial health of pediatric depart-
ments. | will promote Medicaid Parity, a longtime AAP priority,
for INPATIENT SERVICES, to ensure that your work is com-
pensated at the same level as adult ICU physicians. Your
patients are as complex and payment must be equitable.

My presidency would bridge the gaps that exist between the
inpatient and outpatient world to benefit babies, their families
and neonatologists.

The AAP needs a louder neonatal community voice. As AAP
president-elect, | will work to ensure that our state chapters
have resources sufficient to prioritize newborn/neonatal-spe-
cific advocacy issues.

Warren M. Seigel MD, MBA, FAAP, FSAHM

Corresponding Author

Lily J. Lou, MD, FAAP

Chair, AAP Section on Neonatal-Perinatal Medicine
Co-chair, SONPM Advocacy Committee
Immediate Past Chair, AAP-Alaska Chapter
Professor of Clinical Pediatrics

Director of Government Relations
University of lllinois at Chicago

Division of Neonatology, MC 856
Department of Pediatrics

1253 CSB

840 S. Wood St.

Chicago, IL 60612

Email: lilylou@uic.edu

(312) 996-4185 office

(907) 632-4378 cell

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: LomalLindaPublishingCompany@gmail.com
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Book Review: The Problem of Practice Variation in
Newborn Medicine Critical Insights for Evaluating and
Improving Quality

Gilbert I. Martin, MD

The Problem of Practice Variation in Newborn Medicine Criti-
cal Insights for Evaluating and Improving Quality Springer
Nature ISBN 978-3-030-94654-8

Joseph Schulman, M.D.

“There have been many famous high-
risk newborn babies throughout history.
These include Sir Isaac Newton (3
pounds), Sir Winston Churchill (33-

34 weeks), and Stevie Wonder, who
developed retinopathy of prematurity
secondary to oxygen toxicity.”

The official derivation of the word “Neonatology” was coined in
1960 by Alexander Schaffer, who stated, “neonatology designates
the art and science of diagnoses and treatment of the disorders
of the newborn infant.” There have been many famous high-risk
newborn babies throughout history. These include Sir Isaac New-
ton (3 pounds), Sir Winston Churchill (33-34 weeks), and Stevie
Wonder, who developed retinopathy of prematurity secondary to
oxygen toxicity.

Technology has exploded, evidence-based decision-making has
expanded, and the Perinatal Section has become the largest in
the American Academy of Pediatrics.

Fortunately, although many algorithms and experiences are avail-
able, there are considerable practice variations worldwide. The
goal remains the same, and improving the quality of newborn care
is most important.

Joseph Schulman, a neonatologist in the California Department of

Healthcare Services, has written a treatise entitled “The Problem
of Practice Variation in Newborn Medicine.” This monograph is
essential to our understanding of what is necessary to ensure the
best outcome for the newborn infant.

“The monograph is divided into 19
chapters which deal with the definitions
of practice variation, the need for quality
improvement, the interpretation of each
unit’s performance, and the measures
necessary to achieve the goals. ”

The monograph is divided into 19 chapters which deal with the
definitions of practice variation, the need for quality improvement,
the interpretation of each unit's performance, and the measures
necessary to achieve the goals.

Well-known entities such as the Vermont Oxford Network (VON),
The California Perinatal Quality Care Collaborative (CPQCC), and
others are described. There are changing demographics, differ-
ent efficiency measures, and practice variations explored. These
include the use of antibiotics, the differences in medical records,
analytic statistics, and comparisons of hospitals and practices.

Should we care? Are we doing the right things? Are we doing our
best? What is our ultimate aim, and what should we do different-
ly? These questions are thoroughly discussed in Dr. Schulman’s
monograph and are presented with a meaningful dialogue.

The references are current, as is the index, and there is sensitivity
and specificity.

“Whether a neonatologist, a nurse, an
administrator, or part of the ancillary
personnel group involved in the care

of the newborn, this book has the
information necessary to practice quality-
care neonatology.”

Whether a neonatologist, a nurse, an administrator, or part of the
ancillary personnel group involved in the care of the newborn, this
book has the information necessary to practice quality-care neo-
natology.

The variation in newborn care worldwide is necessary to advance
neonatology as a sub-specialty. This monograph offers “critical in-
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sights for evaluating and improving quality care in neonatology.”

Although the players and equipment have changed over cen-
turies, the goals of each generation remain the same: To Cure
Sometimes, To Help Often, To Console Always. These concepts
were Bill Silverman’s creed, one of the neonatology icons. Jo-
seph Schulman reflects many of these concepts in his monograph
dealing with Practice Variation in Newborn Medicine.

Disclosure: There are no reported confiicts.
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Sign up for free membership at 99nicu, the
Internet community for professionals in neonatal

medicine. Discussion Forums, Image Library,
Virtual NICU, and more...”
www.99nicu.org
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Did you know that premature and low birth
weight babies have a 4x greater risk for SIDS?

At First Candle we're educating parents, grandparents
and caregivers about safer sleep to make sure all babies
reach their first birthday. Learn more at firstcandle.org

“Even in the middle of taking this
course, | could see myself
changing the way that | spoke to
parents. After taking this course, |
am much better at.emotionally
supporting our NICU families."

COURSE PARTICIPANT

My NICU Network
Learn How Now My Perinatal Network

validated online NICU staff education ® . O
WWW. MYNICUNETWORK.ORG "

Mational Perinatal  NICLU Parent
Association Metwark
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> Infant Health

Policy Summit

WEDNESDAY, AUGUST 31

9:00 A.M. REGISTRATION & BREAKFAST
10:00 A.M. PROGRAM BEGINS

INTERCONTINENTAL
1401 Pennsylvania Ave. NW
Washington, DC

e Black maternal health crisis

e RSV vaccines and
interventions

¢ Parents as partners in

The Honorable The Honorable
their baby’s care ALMA S BRUCE
o Human donor milk ADAMS, PH.D. WESTERMAN
quality and safety U.S. Representative U.S. Representative
(NC-12) (AR-04)
e Drug, formula and Co-founder and Republican Healthy Future
. . Co-chair, Black Task Force Subcommittee
product shortages Maternal Health on Treatments and Father
Caucus of a Son Hospitalized with

Respiratory Syncytial Virus
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NCfIH 2022 Infant Health Policy Summit

Mitchell Goldstein, MD, MBA, CML, Susan Hepworth

NCJIH

Access for Premature Infants through

National Coalition
for Infant Health

Protecting Age Two

The National Coalition for Infant Health is a collaborative of
more than 200 professional, clinical, community health, and
family support organizations focused on improving the lives of
premature infants through age two and their families. NCflH’s
mission is to promote lifelong clinical, health, education, and
supportive services needed by premature infants and their fam-
ilies. NCfIH prioritizes safety of this vulnerable population and
access to approved therapies.

“We welcome you to the 2022 Policy
Summit held live and in the virtual space

this year. ”

We welcome you to the 2022 Policy Summit held live and in the
virtual space this year. Due to an overwhelming response from
attendees, on-site registration is no longer available.

This year’s summit seeks solutions to the ongoing black mater-
nal health crisis. There is a congressional update from the United
States House of Representative Alima Adams, Ph.D., Chair of the
Black Maternal Health Caucus.

Providing appropriate care requires much more than just medical
therapy. The need to redefine the essential care team for babies
is addressed.

Respiratory Syncytial Virus (RSV) prevention is evolving with new
therapies on the horizon. The state of RSV Prevention is provided
as well as a synopsis of “The Direct and Indirect Impact of RSV”
provided by United States House of Representative Bruce Wes-
terman.

Finally, the ongoing drug, formula, and product shortages impact
infants and children. A panel examines these shortages and so-
lutions that may be needed to effectuate better care that is not
imperiled by supply disruption. Mitchell Goldstein, MD, concludes
the summit with a call for the need for advocacy efforts to solve
these problems and provide workable solutions that ensure that
the best possible products are available for the best possible price.

“A panel examines these shortages
and solutions that may be needed to
effectuate better care that is not imperiled

by supply disruption.”

Q"plnfalfthealth

Policy Summit

Wednesday, August 31
10 a.m. to 2 p.m. EST
The Willard InterContinental
Washington, DC

9:00 a.m. Registration and Continental Breakfast
10:00 a.m. Welcome
o  Susan Hepworth, Executive Director,
National Coalition for Infant Health
10:05 a.m. Opening Remarks
e  Christy Gliniak, Ph.D., OTR/L, CNT,
CPXP, National Association of Neona-
tal Therapists
10:15 a.m. Congressional Update: Black Maternal
Health Caucus
e The Honorable Alma S. Adams, Ph.D.,
U.S. Representative (NC-12)
10:30 a.m. Finding Solutions to the Black Maternal
Health Crisis
o Valencia P. Walker, MD, MPH, Physi-
cian Advocate, Nationwide Children’s
Hospital
e  Kanika Harris, Ph.D., MPH, Director
of Maternal Health, Black Women’s
Health Imperative
e  Moderator: Susan Hepworth, National
Coalition for Infant Health
11:00 a.m. Redefining the Essential Care Team for Babies

e Nicole Nyberg, MSN, APRN, NNP-BC,
CEO, Empowering NICU Parents, Nov-
ant Healthcare

o  Wakako Minamoto Eklund, DNP,
APRN, NNP-BC, FAANP, Neonatal
Nurse Practitioner, Pediatrix Medical
Group of T.N., Council of International
Neonatal Nurses

e  Michael Hynan, Ph.D., Professor
Emeritus, Clinical Psychology, Univ. of
Wi-Milwaukee
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e  Moderator: Susan Hepworth, National
Coalition for Infant Health

11:35 a.m. The State of RSV Prevention

e Joseph Domachowske, MD, FAAP,
FPIDS, Professor of Pediatrics, Profes-
sor of Microbiology and Immunology,
Director of the Maternal-Child and
Pediatric Global Health Program at the
Institute for Global Health and Transla-
tional Science, SUNY Upstate Medical
University

e  Moderator: Susan Hepworth, National
Coalition for Infant Health

12:05 p.m. LUNCH & NETWORKING

12:35 p.m. The Direct and Indirect Impact of RSV

e  The Honorable Bruce Westerman, U.S.
Representative (AR-04)

12:45 p.m. BREAK

1:00 p.m. Ensuring Donor Human Milk Quality and
Safety

o Aly Fuller, J.D., Ph.D., Vice President,
Government Affairs & Intellectual Prop-
erty, Prolacta Bioscience

e Sandra Sullivan, MD, IBCLC, Clinical
Associate Professor, Department of
Pediatrics, Division of Neonatology,
University of Florida

e  Moderator: Amanda Conschafter, Alli-
ance for Patient Access

1:30 p.m. Drug, Formula, and Product Shortages

Impacting Infants and Children

e Suzanne Staebler, DNP, NNP-BC,
FAANP. FAAN, Clinical Professor, Em-
ory University Nell Hodgson Woodruff
School of Nursing, Policy Advisor, Na-
tional Coalition for Infant Health

o CAPT Valerie Jensen, USPHS, (Ret.),
Associate Director, CDER Drug Short-
age Staff, FDA

e  Susan Mayne, Ph.D., Director of the
Center for Food Safety and Applied
Nutrition, FDA

e  Moderator: Susan Hepworth, National
Coalition for Infant Health

2:00 p.m. Closing Remarks

e Mitchell Goldstein, MD, Professor of
Pediatrics, Loma Linda University Chil-
dren’s Hospital, Medical Director, Na-
tional Coalition for Infant Health

To watch virtually, register here: https://www.infanthealth.
orglreqgister

Disclosure: No relevant disclosures noted

NT

Corresponding Author

Mitchell Goldstein, MD, MBA, CML
Professor of Pediatrics

Loma Linda University School of Medicine
Division of Neonatology

Department of Pediatrics

Email: mgoldstein@Ilu.edu

Corresponding Author

Susan Hepworth
Director

National Coalition for Infant Health

1275 Pennsylvania Ave. NW, Suite 1100A
Washington, DC 20004

Email: info@infanthealth.org

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.
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The Signs & Symptoms of RSV

RESPIRATORY SYNCYTIAL VIRUS

Know the Signs & Symptoms of RSV

£

Cough Runny Nose Struggling to Breathe

(breastbone sinks inward when breathing)

<

Difficulty Eating Lethargy Wheezing

RESPIRATORY
SYNCYTIAL VIRUS

is a highly contagious

seasonal virus that can lead
to hospitalization for some
babies and young children.

Know the Signs.

hh ’CIIE ! National Coalition
J for Infant Health LEARN MORE )
Protecting Ac

cess for Premature Infants through Age Two


https://www.infanthealth.org/rsv-1

The True St