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Combining Probability Scores to Optimize Clinical Use
of the NICHD Neonatal BPD Outcome Estimator

Rebekah M. Leigh, John B. C. Tan, Shirin R. DeGiorgio, Minha
Cha, Chelsea Kent, Hung-Wen Yeh, Fu-Sheng Chou

Abstract

Objective: Bronchopulmonary dysplasia (BPD) continues to pre-
vail among very preterm infants. While NICHD BPD Outcome Es-
timator is easy to use, the clinical interpretation remains challeng-
ing. This study aims to optimize its use.

Study Design: A retrospective study was conducted with 469 in-
fants born between 2015 and 2020. Data were entered into the
Estimator to obtain probability scores. Trajectories of the prob-
ability scores were modeled using generalized additive modeling.
The optimal cutoff number for predicting severe BPD or death was
identified by a grid search from a range established by the original
population distribution and the ROC curve.

Result: Combining probability scores from the severe and death
categories and the no-BPD and mild categories may improve BPD
outcome prediction. A cutoff of 21% combining outcome probabili-
ties from severe and death categories is predictive of severe BPD
or death.

Conclusion: Combining probability scores of different categories
improves BPD outcome prediction.

Keywords

Bronchopulmonary dysplasia, Neonatal BPD Outcome Estimator,
generalized additive modeling

“Among the survivors, bronchopulmonary
dysplasia (BPD) is the most common
respiratory complication of extreme
prematurity (less than 28 weeks of
gestation) and affects one-third or more of
preterm infants (5). Despite improvement
in other morbidities of extreme
prematurity, the incidence of BPD remains
high (6,7).”

Introduction

Preterm birth contributes significantly to both neonatal morbid-
ity and mortality. Vast improvement in the preterm mortality rate
due to advancements in neonatal care over the years has been at
the expense of these infants who experience increased adverse
outcomes such as respiratory iliness, neurodevelopmental delay,
and behavioral problems, among many others (1-4). Among the
survivors, bronchopulmonary dysplasia (BPD) is the most com-
mon respiratory complication of extreme prematurity (less than

28 weeks of gestation) and affects one-third or more of preterm
infants (5). Despite improvement in other morbidities of extreme
prematurity, the incidence of BPD remains high (6,7).

BPD is a multifactorial disease that results from a vulnerable, un-
derdeveloped lung experiencing injury, inflammation, and oxida-
tive stress causing prolonged oxygen dependence, a lengthened
hospital stay, and significant long-term pulmonary morbidities that
may continue into adulthood (8—10). BPD occurs due to disrupted
postnatal lung development with alveolar simplification and dys-
morphic microvascular changes (11). The interruption of postnatal
alveolarization decreases gas exchange in the lung and elevates
the requirement for supplemental oxygen or mechanical ventila-
tion, which can exacerbate the existing lung damage and inflam-
mation (12). Due to the improvement in mortality rates of preterm
neonates, the research focus for BPD has shifted to reducing the
burden of the disease by promoting postnatal alveolarization and
facilitating recovery through therapies such as optimized ventila-
tion, surfactant replacement, caffeine, antioxidants, vitamin A, and
corticosteroids (13—15).

“Corticosteroids, in particular, have shown
numerous benéefits in the de-escalation

of respiratory support by reducing lung
inflammation and improving the exchange
rate of gases, although its role in BPD
prevention is currently unclear (16,17).
However, systemic corticosteroid use

has also been associated with impaired
neurodevelopment, cerebral palsy,
increased risk of intestinal perforation with
indomethacin exposure, and late-onset
sepsis (18,19). ”

Corticosteroids, in particular, have shown numerous benefits in
the de-escalation of respiratory support by reducing lung inflam-
mation and improving the exchange rate of gases, although its
role in BPD prevention is currently unclear (16,17). However, sys-
temic corticosteroid use has also been associated with impaired
neurodevelopment, cerebral palsy, increased risk of intestinal
perforation with indomethacin exposure, and late-onset sepsis
(18,19). Given the potential for both benefit and harm, the prudent
use of corticosteroids is suggested for infants when the severity
risk of BPD is considerable (>50%) (20,21). One method to guide
corticosteroid intervention is by using the Eunice Kennedy Shriver
National Institute of Children Health and Human Development
(NICHD) Neonatal BPD Outcome Estimator, developed in 2011,
to quantify the risk (22). The model predicts four BPD outcomes
(no BPD, mild, moderate, severe) or death based on demographic
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variables and respiratory support for one postnatal day and is re-
stricted by range limits for birth weight, gestational age, and race/
ethnicity (only applicable for white, black, and Hispanic) (22). The
Estimator is an easily accessible tool (23) for identifying infants
with a risk of high severity BPD who may significantly benefit from
postnatal corticosteroids.

A systematic review and meta-analysis showed that the Estimator
is currently the best prediction tool for BPD (24). Yet, there is no
clear consensus on how the Estimator should be used clinically.
Recently, Baud et al. further validated the Estimator externally us-
ing a French cohort and attempted to optimize the model by intro-
ducing three additional variables - respiratory support at baseline,
center effect, and multiple pregnancies (25). While the original and
the modified models both provide plausible C statistics results, the
evaluation of each model’s accuracy, based on an optimal prob-
ability cutoff for each severity category, has not been extensively
reported. Furthermore, Cuna et al. showed that a combined prob-
ability score of severe or death (> 37%) along with a no BPD prob-
ability score (< 3%) on postnatal day 14 was predictive of sys-
temic corticosteroid administration, suggesting that the probability
scores may be used independently or in combination (26). Since
the study still did not provide a cutoff value for BPD outcome pre-
diction, it remains unclear whether the severity category bearing
the highest probability score should be considered the predicted
BPD outcome or whether probability scores from different severity
categories should be combined for clinical use.

“This study investigated how to translate
the probabilities for each BPD category
best to be clinically informative. We
hypothesize that a comprehensive
understanding of the probability
trajectories for each BPD severity
category is crucial to developing an
optimal methodology for interpreting the
results of the Estimator.”

This study investigated how to translate the probabilities for each
BPD category best to be clinically informative. We hypothesize
that a comprehensive understanding of the probability trajectories
for each BPD severity category is crucial to developing an optimal
methodology for interpreting the results of the Estimator.

Subjects and Methods
Study population and data collection

This observational retrospective study was approved by Loma
Linda University Institutional Review Board with a waiver for in-
formed consent. Preterm infants included in the study were born
at 30 weeks gestational age (GA) or less with a race/ethnicity des-
ignated as white, black, or Hispanic. All infants were admitted to
the neonatal intensive care unit (NICU) at the Loma Linda Univer-
sity Children’s Hospital between 2015 and 2020 with respiratory
data available at postnatal days 1, 3, 7, 14, 21, and/or 28 and at
36 weeks’ CGA for BPD outcome assessment. The categories of

race/ethnicity and the discretization of the postnatal days are limi-
tations set by the Estimator.

Demographic data including sex, race/ethnicity, birth weight, ges-
tational age at birth, mortality before 36 weeks’ CGA, as well as
clinical data such as antenatal steroids, mode of delivery, post-
natal steroids, and patent ductus arteriosus treatment, were col-
lected with chart review. Notably, antenatal steroids were con-
sidered as administered if the mother received at least one dose
prior to delivery. Additionally, we defined postnatal steroids (i.e.,
dexamethasone) as prescribed for BPD if given for a full 10-day
course or more.

Other demographic information including birth GA, birth weight,
sex, race/ethnicity, and respiratory data including ventilator type
and oxygen fraction (FiO,) on six postnatal days (1, 3, 7, 14, 21,
and 28), when available, were obtained from the infants’ medical
charts. If a birth weight fell out of the range required by the Estima-
tor (which differs for each GA), the closest weight suggested by
the tool was used. Based on the options available in the Estimator,
ventilator types were categorized into (1) high-frequency ventila-
tion, which included high-frequency oscillator and high-frequency
jet ventilator; (2) IMV/SIMV, which included conventional tidal ven-
tilators; (3) continuous positive airway pressure (CPAP), which in-
cluded regular CPAP or non-invasive positive pressure ventilation
(NIPPV); (4) cannula/hood, which included either high-flow and
low-flow nasal cannula. After entering the demographic and respi-
ratory data into the Estimator, the probability scores for each BPD
severity category were generated and recorded for the trajectory
model development and validation.

BPD clinical outcome designation

The 2001 definition of BPD severity category was used to catego-
rize respiratory outcomes, in which respiratory support of fewer
than 28 days was defined as no BPD; respiratory support of more
than 28 days with no need for respiratory support at 36 weeks
CGA was defined as mild; respiratory support of more than 28
days with continued support at 36 weeks CGA by nasal cannula
with FiO, < 30% was considered moderate, and respiratory sup-
port of more than 28 days with support at 36 weeks by nasal can-
nula with FiO, =2 30% or by positive pressure support was defined
as severe BPD (13). Infants meeting the inclusion criteria but died
before reaching 36 weeks CGA were included in the death cat-

egory.
Severity probability score trajectory model development

Upon initial assessment of the probability score trajectories for
each severity category, a non-linear trend was noted. Additionally,
given repeated measurement of ventilator type and FiO2 across
postnatal days of each infant, we utilized a generalized additive
mixed modeling (GAMM) algorithm to model trajectories of the
probability scores. In the initial model, we included the five sever-
ity categories of the outcome probabilities for each of the five clini-
cal outcomes (severity-by-outcome, 25 levels) as fixed-effect; we
also included a smoothed function of the postnatal day alongside
its interaction with severity-by-outcome. In the subsequent mod-
els, the levels of the severity-by-outcome variable were reduced
to 10 levels encompassing two severity categories for each of the
five clinical outcomes or to 2 levels encompassing one severity
category for dichotomized clinical outcome groups. The residual
term distribution was assessed to ensure model adequacy. Gen-
eralized cross-validation was performed during the fitting process.
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Table 1. Patient characteristics.

BPD Group
Variable No BPD/Mild/Moderate Severe/Death P value
Number of patients 220 249 -
Female 121 (55%) 100 (40.2%) 0.002
Race/ethnicity
White 51 46
0.44
Black 41 47
Hispanic 128 156
Median gestational age 27 week 6 days 25 week 4 days < 0.001
Mean birth weight 950 + 186 grams 774 + 186 grams < 0.001
Death before 36 weeks CGA 0 53 <0.001
Antenatal steroids 0.29
Yes 202 218
No 16 26
Unknown 2 5
C-section 157 (79%) 174 (70%) 0.80
Postnatal steroids 8 76 <0.001
Postnatal steroids < 28 days of life 6 32 <0.001
Patent ductus arteriosus
Medical treatment 26 31 0.95
Surgical Ligation 12 54
<0.001
Embolization 2 8
Number of training data points 1,200 984 -
Number of testing data points 58 191 -
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Figure 1. Trajectories of probability scores of each severity category for each clinical BPD outcome group. A plot for the modeled
trajectories of the probabilities of each severity category for each postnatal day stratified by clinical BPD outcome. Dots represent
predicted values; error bars represent 95% confidence intervals.
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Figure 2. Trajectories of combined probability scores for each clinical BPD outcome group. A plot for the modeled trajectories of the
probabilities of each postnatal day stratified by clinical BPD outcome following combining the probability scores for no BPD and mild cat-
egories as well as severe illness and death categories. Dots represent predicted values; error bars represent 95% confidence intervals.
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Figure 3. A receiver’s operating characteristic curve shows the BPD outcome’s predictability using combined probability scores of se-
vere disease and death. The curve showed the relationship between sensitivity and specificity using various cutoff points for the com-
bined probability scores. The area under the curve (AUC) was 0.818 (95% confidence interval: 0.799-0.837). A Youden’s J statistics
showed a cutoff of 18.15 provides the most balanced sensitivity and specificity.

The final model equation is as follows:

Probability score = severity-by-outcome + smoothed(postnatal
day, by = severity-by-outcome)

Statistical analysis and performance assessment

Descriptive statistics were performed to characterize the patient
population. Student’s t-test or Wilcoxon rank-sum test was used
for continuous variables, and chi-squared test was used for the
categorical variables.

For binary outcome prediction, a confusion matrix was used. Sen-
sitivity, specificity, positive predictive value (PPV), negative pre-
dictive value (NPV), and overall accuracy were calculated. Ad-
ditionally, the area under the receiver’s operating characteristic
(auROC) curve was calculated to assess the predictability of re-
spiratory outcome using combined probabilities from the Estima-

tor.

All statistical analyses were performed in R 4.1.0 using RStudio
1.4 (27). The GAMM models were developed using the gamm4
package (28). Codes are available upon request.

Results
Infant characteristics

We identified 469 infants from 2015 to 2020, meeting inclusion
criteria with a total of 2,433 respiratory data points (infants born at
outside hospitals may not have respiratory data prior to transfer
for probability score calculation). Detailed patient characteristics
are available in Table 1. Out of the 469 infants, 220 with no BPD,
mild, or moderate were categorized as “non-severe,” whereas the
other 249 infants were categorized in the “severe” group. Fifty-
five percent of the infants in the non-severe group were female,
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Figure 4. Trajectories of combined probability scores for dichotomized clinical BPD outcome groups. A plot for the modeled trajectories
of the probabilities of each postnatal day following combining the probability scores for severe and death categories and dichotomizing
the clinical BPD outcome groups into the non-severe (no, mild or moderate BPD outcome) group and the severe (severe BPD or died
before 36 weeks’ corrected gestational age) group. Dots represent predicted values; error bars represent 95% confidence intervals.

The horizontal dashed line represents the cutoff number of 21.

compared to 40% in the severe group. The mean GA in the non-
severe group was 27 weeks 5 days + 1 week 6 days, compared to
25 weeks 6 days + 1 week 6 days in the severe group (p<0.001,
Table 1).

Additionally, the mean birth weight was 950 + 186 grams in the
non-severe group, compared to 774 £ 186 grams in the severe
group (p<0.001). There was no significant difference between the
rate of antenatal steroids and the mode of delivery between the
two groups. Infants in the severe group were significantly more
likely to receive corticosteroid intervention and invasive interven-
tion for patent ductus arteriosus (PDA). Demographic and clinical
comparisons are available in Table 1.

Performance of the Estimator using the highest score of the prob-
ability of an outcome for BPD outcome prediction

We first assessed the Estimator’s performance by using the maxi-
mum probability scores to predict BPD severity. The prediction
was assigned by the severity category with the highest probability
of outcome score. A five-by-five confusion matrix was constructed
(Table 2) and showed a poor correlation between clinical BPD
outcome and predicted outcome, with an overall accuracy rate

of 29%.

Generalized additive modeling of the trajectories of the probability
of outcome scores

All 2,433 sets of probability score data from 469 infants, including
31, 125, 64, 189, and 60 infants in the no BPD, mild, moderate,
severe, and death group, respectively, were used to develop the
trajectory model. The modeled trajectories for each respiratory
outcome group are shown in Figure 1. Each column represents
a clinical BPD outcome or death. Every curve in each clinical out-
come represents a trajectory of the probabilities for one severity
category over time. The no BPD clinical outcome group showed
a distinct predicted probability curve for the no BPD severity cat-
egory with predicted values all above 80. However, in the clinical
outcome groups of mild, moderate, severe, and death, the trajec-
tories for each severity category demonstrated increasing over-
lapping as the clinical outcome severity increased. The modeled
trajectories of the outcome probabilities confirmed that using the
highest probability score to predict clinical BPD outcome is inad-
equate other than for the no-BPD group.

Combining probability of outcome scores from different severity
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Clinical outcome
Predicted outcome
No BPD Mild Moderate Severe Death

No BPD 175 386 108 127 17
Mild 1 276 119 311 16
Moderate 1 42 57 265 19
Severe 0 7 33 149 19
Death 0 16 37 188 64

Table 2. Comparison between actual clinical and predicted BPD outcome using the NICHD BPD Outcome Estimator probability scores.
The numbers shown in the table are the numbers of patients in each corresponding outcome category.

categories

Infants with severe BPD or who died before 36 weeks’ CGA had a
higher likelihood of needing invasive treatment for PDA and were
more likely to receive systemic corticosteroid treatment, repre-
senting infants on the worse end of the spectrum in terms of the
respiratory outcome at 36 weeks’ CGA. On the other hand, infants
with no BPD or mild did not require any respiratory support at 36
weeks’ CGA, representing the better end of the spectrum in terms
of respiratory outcome. Based on these clinical features, we com-
bined probability scores for severe BPD and death into one score
and scores for no BPD and mild into another score, followed by re-
peating the trajectory modeling of the new combined scores (Fig-
ure 2). The predicted trajectories of combined probability scores
showed a significantly improved distinction both across the five
clinical BPD outcome groups and across the scoring groups (no
BPD + mild vs. severe BPD + death). This approach of combin-
ing the probability scores represents a better model for predicting
clinical BPD outcomes.

Identifying the optimal cutoff threshold to maximize prediction

Infants predicted to have severe BPD or death are the target pop-
ulation for early interventions, such as providing an aggressive
nutrition program, vitamin A injections, and/or systemic corticoste-
roid administration. The population used for the model develop-
ment of the Estimator included 26% of infants, approximately, that
had severe BPD or death before 36 weeks’ CGA (22). If the distri-
bution of the clinical outcome in our cohort was similar to the dis-
tribution of the population used to develop the model, a combined
score (severe + death) of 26 would likely be an ideal cutoff. Due
to the much higher percentage (53%, 249 out of 469) of infants in
our cohort’s severe and death clinical outcome categories, we re-
quire a lower cutoff threshold. To further identify the optimal cutoff,
the outcome probabilities for both severe BPD and death severity
categories were combined, and a ROC curve was generated by
comparing the combined probabilities with clinical BPD outcomes
of either severe or death (Figure 3). The ROC curve showed an
auROC of 0.818 (95% CI: 0.799-0.837). The optimal cutoff based
on Youden’s J statistic was 18% (29). To maximize sensitivity,
specificity, PPV, NPV, and accuracy altogether, we performed a
grid search between 18 and 26 as cutoff scores for each postnatal

day using probability data from 80% of randomly selected infants.
The clinical BPD outcome was dichotomized into a non-severe
(no, mild, or moderate BPD) group and a severe (severe BPD
or death before 36 weeks’ CGA) group. After incorporating all
postnatal days, we identified a combined score of 21 as the most
optimal cutoff score, giving an overall accuracy of approximately
75%. The performance was comparable using data from the re-
maining 20% of the infants. The complete characterization of the
prediction performance is shown in Table 3. For a visual depiction,
Figure 4 showed the trajectories of the combined probability of
outcome scores for severe BPD and death for dichotomized clini-
cal outcome groups comparing infants with non-severe (no BPD,
mild, or moderate) disease vs. infants with severe disease (severe
BPD or death before 36 weeks’ CGA).

Discussion

In this report, we systematically assessed the probability scores
calculated by the NICHD BPD Outcome Estimator in 469 very
preterm infants. Our analysis suggested that individual probability
scores may not be adequate in prediction, but combining prob-
abilities and trending combined probability scores over time may
be more informative to clinicians. Using our regional cohort, we
further demonstrated that a summed score from the severe and
death categories of more than 21 accurately predicted a dichoto-
mized clinical BPD outcome in 75-80% of infants.

Evidence suggests a developmental origin of BPD (30). Using re-
spiratory data in the first 28 days of postnatal life can be viewed as
one way to assess the potential reversibility of the impact of ante-
natal factors on BPD development and the need for interventions
to alter the trajectory of BPD pathology early on in life.

A common goal for BPD Estimator use is to assist clinicians in
determining whether systemic corticosteroid administration is jus-
tifiable. Studies have shown that systemic corticosteroid use in
a group of infants, along with 50% requiring oxygen therapy at
36 weeks CGA, showed a clinical benefit by reducing mortality
or cerebral palsy (31). This cutoff number is similar to the per-
centage (approximately 46%) of infants in the moderate, severe,
or death outcome categories used to develop the models for the
Estimator. In this study, the most optimal cutoff number assessed
by the ROC curve (18%) was much lower than the percentage of
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Postnatal day
Day 1 Day 3 Day 7 Day 14 Day 21 Day 28

Parameter
Exploratory dataset for grid search
Sensitivity 0.764 0.740 0.730 0.755 0.691 0.710
Specificity 0.741 0.742 0.750 0.738 0.807 0.831
Positive Predictive Value 0.750 0.720 0.720 0.717 0.755 0.793
Negative Predictive Value 0.755 0.761 0.759 0.774 0.751 0.759
Accuracy 0.752 0.741 0.741 0.746 0.753 0.774
Validation dataset
Sensitivity 0.805 0.825 0.833 0.884 0.810 0.744
Specificity 0.641 0.675 0.800 0.700 0.800 0.800
Positive Predictive Value 0.702 0.717 0.814 0.760 0.810 0.800
Negative Predictive Value 0.758 0.794 0.821 0.848 0.800 0.744
Accuracy 0.725 0.750 0.817 0.795 0.805 0.771

Table 3. Assessing performance of combined probability scores for BPD severity prediction. Performance of the NICHD Neonatal BPD
Outcome Estimator using combined scores of the severe and death categories with a cutoff number of 21, above which predictive of a
severe (positive) disease outcome and below which predictive or a non-severe (negative) disease outcome. The actual clinical outcome
was dichotomized into the severe (severe BPD or death before 36 weeks’ corrected gestational age) group and the non-severe (no, mild

or moderate BPD) group for comparison.

infants in the severe and death outcome categories (26%) used
to develop the Estimator, suggesting that the Estimator may un-
derestimate the severity of BPD in infants in our cohort. In other
words, our findings suggest that the infants admitted to our NICU
may require higher acuity care and prolonged respiratory support
compared to the cohort used to develop and validate the Esti-
mator. We must also acknowledge that our findings may suggest
room for improvement in our neonatal respiratory management
approaches. One possible improvement would be to develop a
geographically localized cutoff number to improve predictability.
Baud et al. found a significant influence of a center-related effect
in their efforts to improve the predictability of the Estimator (25).
Unfortunately, this regional effect becomes diluted in a large co-
hort.

We recently modeled postnatal weight and weight z-score trajec-
tories of extremely preterm infants using GAM to faithfully sum-
marize weight gain at various stages of development in the NICU
(32). Here, we adopted a similar approach and modeled trajecto-
ries of outcome probabilities using our institutional data. Trajectory
analysis using a mixed modeling approach with interaction terms
allows for a better understanding of interrelationships in the over-
all direction of the propagation of the probability scores across
the clinical outcome groups in one model. Unfortunately, the tra-
jectories across various clinical outcome groups, especially in the

mild, moderate, and severe BPD groups, was that the relationship
among trajectories within each clinical outcome group was resem-
blant across clinical outcome groups. These findings confirm that
using the probability scores directly from the Estimator would not
be feasible. A recent report comparing various grouping strategies
also suggested that the grouping strategy used for the Estima-
tor may not be clinically informative (33). In this report, the most
optimal grouping strategy did not support a correlation between
respiratory support needs for more than 28 days and BPD de-
velopment. Furthermore, respiratory support modality, rather than
FiOz, demonstrated a better correlation with BPD outcome.

Multiple antenatal and postnatal non-respiratory factors have
been shown to play a significant role in the respiratory outcome
and BPD (25,30). The original Estimator does not incorporate
these risk factors into the prediction models developed for a sin-
gle postnatal day. The Estimator only accounts for two respiratory
variables: ventilator type and the fraction of inspired oxygen which
may change over time. This approach to predictive model devel-
opment makes the disadvantageous presumption that all factors
contributing to BPD development, known or unknown, can be
summarized by these two respiratory variables. This assumption
inevitably leads to prediction error when these two respiratory fac-
tors cannot encapsulate other contributing factors. For example,
infants affected by intrauterine growth restriction may perform su-
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perior to those born at the same GA. Yet, they frequently require
prolonged respiratory support beyond 36 weeks CGA and are
more likely to be diagnosed with BPD (34). On the other hand, sig-
nificant events (systemic corticosteroid administration, late-onset
sepsis, stage 3 necrotizing enterocolitis, among others) that usu-
ally occur after 28 postnatal days may alter the trajectory of respi-
ratory support and change the respiratory outcome at 36 weeks
CGA. This illustrates why a model that considers these events
would improve predictability (25). Future work may focus on incor-
porating antenatal exposure variables and postnatal comorbidity
variables to assess which variables may improve prediction ac-
curacy. Such effort will aid clinical decision-making and provide
greater insight and understanding into how non-respiratory factors
may affect respiratory outcomes.

Using the new grading system for BPD, a recent report using
the Vermont Oxford Network data found a positive correlation
between the grades and adverse respiratory outcomes such as
supplemental oxygen use after hospital discharge and tracheos-
tomy (35). Moreover, the study also showed that most of the non-
respiratory comorbidities of extreme prematurity were associated
with mechanical ventilator use at 36 weeks CGA (Grade 3). Future
work could include developing prediction tools for outcomes strati-
fied by respiratory support type at a predefined postnatal age and/
or for long-term respiratory outcomes beyond infancy.

Limitations

The study is limited by a lack of prospective and external valida-
tion. Additionally, the intrinsic limitations of the Estimator, including
low temporal resolution (6 time points out of 28 days), the use of
only two respiratory variables, and the lack of non-respiratory fac-
tors that may impact the respiratory outcomes in the model are
also inherited as limitations to this study.

Conclusion

In this study, we found that the NICHD Outcome Estimator was
prone to underestimating the respiratory severity of our preterm
infants. A longitudinal approach based on non-linear modeling of
the severity probability score trajectories was proposed, which
significantly improved prediction accuracy. Our study emphasizes
the crucial role of longitudinal assessment of the respiratory tra-
jectory. Future work may include incorporating more detailed re-
spiratory data alongside antenatal and postnatal non-respiratory
comorbidity data to improve respiratory outcome prediction fur-
ther.
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What do we know about COVID-19 Vaccines for Children?

Reese H. Clark, MD, Veeral N. Tolia, MD, Curtis B. Pickert, MD

Introduction

Our goal is to review the current literature on the safety and ef-
ficacy of COVID-19 vaccines in children, some of which will be
out of date before the end of the month. There is still much to be
learned about vaccines to prevent COVID-19 in children.

The accumulating data in adults is encouraging. Authorized mRNA
vaccines are highly effective in preventing SARS-CoV-2 infection
and severe disease when administered in real-world conditions.
Vaccines attenuated the viral RNA load, risk of febrile symptoms,
and duration of illness among those who had breakthrough infec-
tion despite vaccination. (1)

“The accumulating data in adults is
encouraging. Authorized mRNA vaccines
are highly effective in preventing SARS-
CoV-2 infection and severe disease when
administered in real-world conditions.
Vaccines attenuated the viral RNA

load, risk of febrile symptoms, and
duration of illness among those who

had breakthrough infection despite
vaccination. (1)”

Why are safe, effective vaccines for children needed?

1.  Protect children from acute infections with COVID-19 and
reduce the risk of Multisystem Inflammatory Syndrome in
children (MIS-C).

2. Facilitate in-person learning and socialization and promote
mental health support for recovery from the ill effects of so-
cial isolation.

Contribute to herd immunity.

4.  Improve access to all forms of care. Shelter-in-place orders
have been associated with declines in outpatient pediatric
visits and fewer vaccine doses administered, leaving chil-

dren at risk for vaccine-preventable diseases. Establishing
herd immunity can improve access to all forms of care (spiri-
tual, mental, health, and physical) and all vaccines.

What is known

1. There are at least two distinctively different COVID-related
diseases in children: an acute illness that is similar, but not
the same, as that seen in adults, and MIS-C. There is also
increasing evidence that children can have persistent symp-
toms (Long COVID) following testing positive for COVID-19.

2. While it is rare, children can become critically ill and die with
COVID-19.

3. Vaccines elicit an immune response to the components that
make up the vaccine, and the immune response is different
in children than in adults.

4.  The BNT162b2 (Pfizer-BioNTech) vaccine in adolescents
between 12 to 15 years was at least 75% (lower 95% con-
fidence limit) effective in preventing Covid-19 cases with an
onset of 7 or more days after dose 2. Currently, this is the
only vaccine with FDA emergency authorization for children.

5. Common adverse events (e.g., local injection reactions,
headache, fatigue, muscle aches, and fever) resolve without
treatment and are not serious.

What is not known

1. Duration of protection for any vaccine in any age group

2. The immune response to COVID-19 is different in children; it
will be important to understand that to define the pathophysi-
ology of MIS-C.

3.  How well do vaccines prevent people from spreading CO-
VID-19 to others?

4. How effective vaccines are for preventing new variants of
the virus that causes COVID-19.

5. Why states chose different ways to define the term “child,”
variable definitions created different denominators in report-
ed rates, creating confusion when rates of disease or ad-
verse events in “children” are reported. Children population
cohorts are variably defined as <18 years old or <21 years
old.

6. What rare serious adverse events are truly related to vacci-
nation and when to anticipate their occurrence in relation to
receiving the vaccine (first vs. the second dose).

7.  How the Delta Variant of SARS-CoV-2 changes the risk of
infectivity, long and short-term disease in children?

8.  Nothing in medicine is 100 percent safe and effective. Never
say “always works” or “never hurts.” Our job as clinicians is
to weigh the risks and benefits, often without perfect knowl-
edge of efficacy or safety.

Context/prevalence/incidence/severity of disease in children

There are two distinctively different COVID-related diseases in
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children; an acute illness that is similar, but not the same, as that
seen in adults, and MIS-C. CDC defines children as under 21
years old. The incubation period for acute infection with SARS-
CoV-2 in children is 2-14 days with an average of 6 days. The
signs and symptoms of acute COVID-19 in children are like in-
fluenza, streptococcal pharyngitis, and allergic rhinitis. The lack
of specificity of signs or symptoms and the significant proportion
of asymptomatic infections make symptom-based screening for
identification of SARS-CoV-2 in children particularly challenging.

)

“The lack of specificity of signs

or symptoms and the significant
proportion of asymptomatic infections
make symptom-based screening for
identification of SARS-CoV-2 in children
particularly challenging. (2)”

In “Children and COVID-19: State-Level Data Report,” the defini-
tion of a “child” case is based on varying ages (0-14, 0-17, 0-18,
0-19, and 0-20 years) reported across different states. Summary
data from the AAP report shows that of children tested, 5%-35%
test positive for COVID-19. As of September 2, 5 million children
have tested positive for COVID-19. There were 251,781 cases
added 8/26/21-9/2/21, five times the number of cases reported
during weeks in July. Children now represent 15.1% of all CO-
VID-19 cases reported since the beginning of the pandemic. From
8/12/21-8/19/21, children represented 22.4% (180,175/806,003)
of the weekly reported cases. 251,781 child COVID-19 cases
were reported the past week from 8/26/21-9/2/21, and children
represented 26.8% (251,781/939,470) of the weekly reported
cases. (3) COVID-19-associated hospitalization rates among
children and adolescents rose nearly five-fold from late June to
mid-August 2021. (4)

When infected, children generally remain asymptomatic or de-
velop mild disease. Between 0.2 and 1.9 percent of children with
COVID-19 require hospitalization, and 1 in 3 children hospitalized
with COVID-19 in the United States are admitted to the intensive
care unit. (1) Mortality in children with critical disease has been
reported to be 3.8%. (5,6)

The CDC reports 412 COVID-related deaths in children 0-17
years old in 2020 and 2021 through September 2, 2021. (7) Child
deaths due to COVID-19 are rare and generally occur in children
with comorbidities. The most common reported comorbidities are
chronic lung disease (including asthma), cardiovascular disease,
and immune suppression. In studies from the United States, an
underlying medical condition was noted in 77% of hospitalized
children, in contrast with 12% of those not hospitalized. (8)

Since mid-May 2020, the CDC has tracked case reports of MIS-C
(children <21 years old), a rare but serious condition associated
with COVID-19. As of August 27, 2021, there were 4661 total cas-
es of MIS-C and 41 deaths in children meeting the case definition.
(9) The median age of patients with MIS-C is nine years. Half of
the children with MIS-C are between the ages of 5 and 13 years.
Sixty-two percent of the reported patients with race/ethnicity infor-

mation available occurred in Hispanic children or Latino (n=1,280)
or Black, Non-Hispanic (n=1,077 cases). Ninety-nine percent of
patients had a positive test result for SARS CoV-2. The remaining
1% of patients had contact with someone with COVID-19. Sixty
percent of reported patients were male. (9)

Of 394 PICU patients with Coronavirus Disease, 171 (43.4%) had
MIS-C. Children with MIS-C were more likely younger (2—12 years
vs adolescents; p < 0.01), Black (35.6% vs 21.9%; p < 0.01), more
likely to present with fever/abdominal pain than cough/dyspnea (p
< 0.01), and less likely to have comorbidities (33.3% vs 61.9%; p
< 0.01) compared with those without MIS-C. Inflammatory marker
levels, use of inotropes/vasopressors, corticosteroids, and anti-
coagulants were higher in MIS-C (p <0.01). Overall mortality was
3.8% (15/394), with no difference in the two groups. Diagnosis of
MIS-C in children was associated with a longer duration of hospi-
talization as compared to non-MIS-C in children (7.5 d [interquar-
tile range, 5-11] vs. 5.3 d [interquartile range, 3—11 dJ]; p < 0.01).
®)

There are emerging reports of long COVID-19 in children. Symp-
toms range from cough and shortness of breath to fatigue, head-
ache, palpitations, chest pain, joint pain, physical limitations,
depression, and insomnia. Data from the United Kingdom Coro-
navirus Infection Survey found that 13% of children under the age
of 11 and 15% of children ages 12 to 16 years continued to have
at least one symptom five weeks after testing positive for CO-
VID-19. (10)

“During the pandemic, parents with
children ages 5-12 reported their
children showed elevated symptoms

of depression (4%), anxiety (6%),

and psychological stress (9%); and
experienced overall worsened mental or
emotional health (22%).”

Mental health impact of impact on children

During the pandemic, parents with children ages 5-12 reported
their children showed elevated symptoms of depression (4%),
anxiety (6%), and psychological stress (9%); and experienced
overall worsened mental or emotional health (22%). More than
25% of high school students reported worsening emotional and
cognitive health, and over 20% of parents with children ages 5-12
reported similar worsening conditions for their children. (11)

Relevant data with respect to the population of children in-
cluded in the BNT162b2 (Pfizer—BioNTech) trial

“BNT162b2 (Pfizer-BioNTech) is a Covid-19 vaccine containing
nucleoside-modified messenger RNA encoding the severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2) spike glyco-
protein. In healthy adults, two 30-ug doses of BNT162b2 elicited
high neutralizing titers and robust, antigen-specific CD4+ and
CD8+ T-cell responses against SARS-CoV-2. In phase 2-3 part
of an ongoing global clinical trial in people 16 years of age or
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older, BNT162b2 had a favorable safety profile characterized by
transient mild-to-moderate injection-site pain, fatigue, and head-
ache and was 95% effective in preventing Covid-19 from 7 days
after dose 2. Based on these findings, BNT162b2 received emer-
gency use authorization from the Food and Drug Administration
(FDA) on December 11, 2020, for Covid-19 prevention in persons
16 years of age or older. On May 10, 2021, the emergency use
authorization was expanded to include persons 12 years of age or

Ongoing Safety Monitoring

Pfizer Inc. and vaccination providers must report the following to
the Vaccine Adverse Event Reporting System for Pfizer-BioNTech
COVID-19 Vaccine: all vaccine administration errors, serious ad-
verse events, cases of MIS-C, and cases of COVID-19 that result
in hospitalization or death.

older based on data reported to the FDA.™ (12.13) On Auqust 23,
2021, the FDA approved the first COVID-19 vaccine. The Pfizer-
BioNTech COVID-19 Vaccine is approved to prevent COVID-19
disease in individuals 16 years of age and older. The vaccine
also continues to be available under emergency use authorization
(EUA). including for individuals 12 through 15 years of age and for
the administration of a third dose in certain immunocompromised

individuals. (14) -

FDA Evaluation of Effectiveness Data

The effectiveness data to support the EUA in adolescents down
to 12 years of age is based on immunogenicity and analysis of
COVID-19 cases. The immune response to the vaccine in 190
participants, 12 through 15 years of age, was compared to the
immune response of 170 participants, 16 through 25 years of age.
(13) The immune response (based on Serum Neutralization As-
say) was greater in adolescents than in young adults.

An analysis of cases of COVID-19 occurring among participants,
12 through 15 years of age, seven days after the second dose
was also conducted. In this analysis, among participants without
evidence of prior_infection with SARS-CoV-2. no cases of CO-
VID-19 occurred among 1,005 vaccine recipients., and 16 (1.6%)
cases of COVID-19 occurred among 978 placebo recipients: the
vaccine was 100% effective in preventing COVID-19. (12)- The
observed vaccine efficacy was 100% (95% CI. 75.3 to 100). There
are limited data to address whether the vaccine can prevent trans-
mission of the virus from person to person. At this time. data are
not available to determine how long the vaccine will provide pro-
tection.

FDA Evaluation of Available Safety Data in Adolescence 12-
15 (13)

Phase 1/2/3 of the Pfizer-BioNTech COVID-19 Vaccine trials have
enrolled approximately 46,000 participants, including 2,260 par-
ticipants 12 through 15 years of age. Of 2,260, 1,131 adolescent
participants received the vaccine, and 1,129 received a saline pla-
cebo. More than half of the participants were followed for safety
for at least two months following the second dose.

Adverse events in children 12-15 years of age.

Common side effects in the adolescent clinical trial participants
were pain at the injection site, tiredness, headache, chills, muscle
pain, fever, and joint pain. Symptoms typically lasted 1-3 days.
More adolescents reported side effects after the second dose
than after the first dose.

Serious Adverse Events (SAEs) in children 12-15 years of age.

The frequency of SAEs was low among all participants: five seri-
ous adverse events (0.4%) were reported among vaccine recipi-
ents and two (0.2%) among placebo recipients, with no statisti-
cally significant difference in frequency observed between the two
groups. None of the SAEs were considered related to the vaccine.

“As of July 16, 2021, approximately

8.9 million US adolescents aged 12-17
years had received the Pfizer-BioNTech
COVID-19 vaccine.”

As of July 16, 2021, approximately 8.9 million US adolescents
aged 12-17 years had received the Pfizer-BioNTech COVID-19
vaccine.

Summary of population-based methods for identifying ad-
verse events in children who are eligible to receive a vaccine
(15)

There are two reporting systems.

1.  Vaccine Adverse Event Reporting System (VAERS) is a pas-
sive vaccine safety surveillance system comanaged by CDC
and FDA that monitors adverse events after vaccination. Un-
der COVID-19 vaccine emergency use authorization require-
ments, health care providers must report certain adverse
events after vaccination to VAERS, including death. VAERS
reports are classified as serious if any of the following are re-
ported: hospitalization or prolongation of hospitalization, life-
threatening illness, permanent disability, congenital anomaly
or birth defect, or death. Reports of serious adverse events
receive follow-up to obtain additional information, including
medical records; for reports of death, death certificates and
autopsy reports are obtained, if available. CDC physicians
reviewed available information for each decedent to form an
impression about the cause of death.

2. V-Safe. The CDC established V-Safe, a voluntary smart-
phone-based active safety surveillance system, to monitor
adverse events after COVID-19 vaccination. Adolescents
who receive a COVID-19 vaccine are eligible to enroll in V-
Safe, through self-enroliment or as a dependent of a parent
or guardian and receive scheduled text reminders about on-
line health surveys. Health surveys sent in the first week af-
ter vaccination include questions about local injection sites,
systemic reactions, and health impacts. If a report indicated
medical attention was sought, VAERS staff members con-
tacted the reporter and encouraged completion of a VAERS
report, if indicated.

VAERS data summary adolescents aged 12-17 years (15)

VAERS received and processed 9,246 reports of adverse events
for adolescents aged 12—17 years who received the Pfizer-BioN-
Tech vaccine from December 14, 2020-July 16, 2021. Overall,
8,383 (90.7%) VAERS reports were for non-serious events, and
863 (9.3%) for serious events. Among the 863 serious conditions
and diagnostic findings, the common reports were chest pain
487/863 (56.4%), increased troponin levels 360/863 (41.7%),
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myocarditis 348/863 (40.3%), and increased c-reactive protein
264/863 (30.6%). (15)

CDC reviewed 14 reports of death after vaccination. Among the
decedents, four were aged 12—-15 years, and ten were aged 16—
17 years. CDC physicians reviewed all death reports; impressions
regarding the cause of death were pulmonary embolism (two),
suicide (two), intracranial hemorrhage (two), heart failure (one),
hemophagocytic lymphohistiocytosis and disseminated Mycobac-
terium chelonae infection (one), and unknown or pending further
records (six). No reports of death to VAERS were determined
to be the result of myocarditis. Two cases of severe myocarditis
have been reported in adults. (16)

Limitation of VAERS

VAERS is a passive surveillance system and is subject to under-
reporting and reporting biases. Data in VAERS is not validated.
The precise percent of the 8.9 million US adolescents aged 12-17
years who received the Pfizer-BioNTech vaccine and subsequent-
ly had an SAE cannot be known because research quality data on
each patient who receives a vaccine is not captured. The denomi-
nator used in the tables is not all vaccinated patients. instead, it is
the 9,246 adolescents with adverse events who were reported to
VAERS. The data reported above only describe the characteris-
tics and demographics of events. (14)

V-Safe data summary adolescents aged 12-17 years (15)

“During December 14, 2020-July 16, 2021, V-Safe enrolled
66,350 adolescents aged 16-17 years who received the Pfizer-
BioNTech vaccine.” (15) After the Pfizer-BioNTech vaccine was
authorized for adolescents aged 12—15 years (beginning May 10,
2021), V-Safe enrolled 62,709 adolescents in this age group. Less
than 1% of adolescents aged 12—-17 years required medical care
in the week after receiving either dose; 56 adolescents (0.04%)
were hospitalized.

“The Vaccine Adverse Event Reporting
System (VAERS) had received 1226
(0.000038%) preliminary reports of
myocarditis and pericarditis after about
300 million doses of the Pfizer and
Moderna vaccines up to June 11, 2021.
There were 233 (0.006427%) cases of
myocarditis or pericarditis after 3,625,574
second doses administered to men aged
18-24.”

Limitation of V-Safe

Approximately 129,000 US adolescents aged 12—17 years volun-
tarily enrolled in V-Safe after Pfizer-BioNTech vaccination. Volun-
tary reporting may represent a selected population who are willing
to report health care data on themselves. Therefore, V-Safe data
might not be generalizable to the overall vaccinated adolescent
population. Rates of adverse events could be over-reported. It is
reassuring that the CDC V-Safe reported local (63.4%) and sys-

temic (48.9%) reactions with a frequency similar to that reported
in preauthorization clinical trials.

Adult and teen myocarditis/pericarditis reports

The Vaccine Adverse Event Reporting System (VAERS) had re-
ceived 1226 (0.000038%) preliminary reports of myocarditis and
pericarditis after about 300 million doses of the Pfizer and Mod-
erna vaccines up to June 11, 2021. There were 233 (0.006427%)
cases of myocarditis or pericarditis after 3,625,574 second doses
administered to men aged 18-24. Based on population cohort
studies, 2 to 25 cases would have been expected. After 5,237,262
doses administered to women in this age group, 27 (0.000516%)
cases were reported; 2 to 18 would have been predicted. A similar
pattern of risk was seen in children 12-17 years old. (17) The
crude reporting rates of myocarditis or pericarditis decreased with
increasing age as did the gender differences.

In Israel, 275 (0.0055%) cases of myocarditis were reported be-
tween December 2020 and May 2021 among more than five mil-
lion vaccinated people. Most of the cases were in men aged 16-
19, usually after the second dose. In most cases, myocarditis took
the form of a mild illness that lasted a few days. (18)

The United States military administered more than 2.8 million
doses of mMRNA COVID-19 between January 1 and April 30,
2021. Twenty-three male military members patients (median
[range] age, 25 [20-51] years) presented with marked chest pain
within four days after receipt of an mRNA COVID-19 vaccine. All
were previously healthy and physically fit. Seven received the
BNT162b2-mRNA vaccine (Pfizer—BioNTech), and 16 received
the mRNA-1273 vaccine (Moderna). Twenty patients had symp-
tom onset following the second dose. Testing did not identify other
etiologies for myocarditis, including acute COVID-19, infections,
ischemic injury, or underlying autoimmune conditions. All patients
received brief supportive care and were recovered or recovering
at the time of this report. While the number of myocarditis cases
was small, the number was higher than expected among male
military members. (19)

Joint statement on vaccines and myocarditis or pericarditis. (20) -

An exceedingly small number of people will experience myocar-
ditis or pericarditis after vaccination. Importantly, most cases are
mild for the young people who do, and individuals often recover
independently or with minimal treatment. Myocarditis and pericar-
ditis are more common if one gets COVID-19, and the risks to the
heart from COVID-19 infection can be more severe.

Adult data on other serious adverse events

Anaphylaxis after COVID-19 vaccination is rare and occurred in
approximately 2 to 5 people per million vaccinated in the United
States based on events reported to VAERS. (21) This kind of al-
lergic reaction almost always occurs within 30 minutes after vac-
cination.

Safety monitoring of the J&J/Janssen vaccine suggests a rare
risk of a serious adverse event called “thrombosis with thrombo-
cytopenia syndrome (TTS),” which may be associated with the
J&J/Janssen vaccine. Most reports of this serious condition have
been in adult women younger than 50 years old. It is estimated
that one person in 318,750 vaccinated people is at risk for this
disease.

“As of June 30, 2021, approximately 141 million second mRNA
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COVID-19 vaccine doses had been administered in the United
States to persons aged 218 years. Within VAERS, 497 reports
of myocarditis after the second mRNA COVID-19 vaccine dose
were received for persons aged =18 years. The reporting rate of
myocarditis overall among adults was 3.5 cases per million sec-
ond doses of mMRNA COVID-19 vaccine administered. In sub-
group analyses by age and sex, the reported rate was highest
among males aged 18-29 years (24.3 cases per million mRNA
COVID-19 vaccine second doses administered). (22)™

CDC conclusion (23,24)

The Advisory Committee on Immunization Practices conducted a
risk-benefit assessment and continues to recommend the Pfizer-
BioNTech COVID-19 vaccine for all persons aged =12 years.

AAP recommendations (25)

The AAP recommends COVID-19 vaccination for all children and
adolescents 12 years of age and older who do not have contra-
indications using a COVID-19 vaccine authorized for use for their
age.

After full approval of the Pfizer-BioNTech COVID-19 vaccine, the
AAP released a statement strongly discouraqging the off-label use
of this vaccine in children 11 years old and younger. Clinical tri-
als for the COVID-19 vaccine in children ages 11 years old and
younger are actively enrolling patients to evaluate the safety and
efficacy of the COVID-19 vaccine in this age group. (26,27)

“As of June 11, 2021, the FDA endorsed
only the Pfizer-BioNTech vaccine for
emergency use in 12- to 17-year-olds.
Moderna applied Thursday, June 10,
2021, for authorization for its shot in
adolescents aged 12 to 15. No vaccine
is authorized or approved for younger
children.”

Vaccines available as of August 23, 2021

As of June 11, 2021, the FDA endorsed only the Pfizer-BioNTech
vaccine for emergency use in 12- to 17-year-olds. Moderna ap-
plied Thursday, June 10, 2021, for authorization for its shot in ado-
lescents aged 12 to 15. No vaccine is authorized or approved for
younger children.

All linked websites were last accessed on September 11, 2021.
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Fellows Column:
Caloric Restricted Diets Anxiolytic Effect on Progeny

Landon Smith, OMS Il

Anxiety disorders are the most common mental disorder in the
United States. More than $42 billion is spent by the United States
every year on anxiety disorders (1). With such extensive resourc-
es devoted to anxiety disorders each year, research is vital to find
a cost-effective, successful form of treatment. Although the use of
antianxiety medications has proven to help combat the effects of
an anxiety disorder, there may be a more straightforward, cost-
effective way to ameliorate anxiety. Environmental factors such
as dieting may be the answer to a multibillion-dollar problem. A
review of several studies shows the effects of caloric restriction
on increasing anxiolytic behavior and that paternal caloric restric-
tion has been shown to ameliorate anxiety in their progeny. DNA
methylation may be the reason for the increase in anxiolytic be-
havior, but further research is needed to establish the mechanism
for why caloric restriction ameliorates anxiety.

“ A review of several studies shows the
effects of caloric restriction on increasing
anxiolytic behavior and that paternal
caloric restriction has been shown to
ameliorate anxiety in their progeny.

DNA methylation may be the reason for
the increase in anxiolytic behavior, but
further research is needed to establish
the mechanism for why caloric restriction
ameliorates anxiety.”

In order to determine if the caloric restriction is indeed lower-
ing anxiety, it is vital to understand the neurocircuitry of anxiety.
The neurocircuitry of anxiety has been well diagrammed and
has shown a few brain regions that play a significant role in the
anxiety response. The hypothalamic—pituitary—adrenal axis has
been shown to have a significant role in the anxiety neurocircuit-
ry (2). The hormones involved in anxiety are a key component
of assessing the effectiveness of treatment options for anxiety.
The corticotropin-releasing factor is a peptide hormone heavily
involved in the stress response (3). Its principal function is the
stimulus of the pituitary to induce the production of Adrenocorti-
cotropic hormone. Corticotropin-releasing factor is released from
the hypothalamus and sent to the pituitary. Upon stimulation, the
pituitary releases Adrenocorticotropic hormone into the blood-
stream, which then travels to the adrenal gland to stimulate the
release of cortisol. Cortisol is released to respond to stress and
facilitates increased blood glucose levels to provide more energy
for the body’s consumption. This mechanism that the body uses
is well understood as the hypothalamic-pituitary-adrenal axis
(HPA-axis) (4-6). With an emphasis on the HPA-axis, we can
now discuss the experiments performed showing amelioration in
the anxiety response.

The role of dieting in increasing quality of life has been demon-
strated. Two studies focused on the physiological changes that
intermittent fasting and caloric restriction have on the body. Inter-
mittent fasting has been shown to decrease anxiety through anti-
inflammatory pathways (7). Calorie restriction (CR), as previously
stated, has been seen to ameliorate numerous diseases outcomes
as well as the overall standard of living. Calorie Restriction is de-
fined as lowering the average food intake by a percentage. Many
of the studies cut the caloric intake of the experimental group by
25% and 50%. One study reported that when placed on a calo-
rie restriction diet, adolescent mice demonstrated an increase in
cerebral blood flow and blood-brain barrier function compared to
the controls (3). With age, calorie-restrictive diets were shown to
decelerate the steady decline of the cerebral blood flow typically
seen in adult mice. Age has been shown to result in a decline in
many homeostatic functions. The continued cerebral blood flow
allowed for the continued normal function of the hippocampus
and frontal cortex. With the normal function of the hippocampus
and frontal cortex, the rats demonstrated preserved memory and
learning and reduced anxiety. They reported that correlations be-
tween vascular integrity, cognitive functions, and mental health
induced by calorie restriction in aging mice were significant and
that calorie-restrictive diets demonstrated an increase in all of the
previously mentioned parameters (8). Further research has dem-
onstrated that caloric restriction delays age-related methylation
drift (9). This study and others show that calorie restriction can
increase lifespan and ameliorate disease outcomes (10).

Understanding the potential that caloric restriction has for increas-
ing the quality of life leads to learning its effects, specifically anxi-
ety. Its effects on anxiolytic-like effects have been observed. One
study subjected rats to 1 of 4 dietary regimens: control, 25% of the
controls food amount (CR25%), 50% of the controls food amount
(CR50%), and an acute episode of calorie restriction, which was
an experimental group given the same size meal as the control,
once every three days. They then tested them in the anxiety test
known as the open field test. In the open field test, the CR25%
and CR50% groups made more central zone entries than the con-
trol and Acute groups, demonstrating a distinct increase in anxio-
lytic behavior.

“One epigenetic factor is DNA methylation.
DNA methylation is a unique tool used
by our body to affect the expression of
DNA. Methylation can change the activity
of a DNA segment without changing

the sequence. DNA methylation occurs
on the cytosine of a guanine-cytosine
dinucleotide (12). These methylation
results are permanent and can be passed
on from one DNA strand to each of its
daughter strands.”
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Moreover, both calorie-restricted groups explored the central zone
more than the control group in the initial 5 min of the test (11.
Calorie-restricted mice consistently demonstrated a significant
decrease in anxiety behavior compared to the controls. They re-
ported that calorie-restricted diets did increase anxiolytic behavior;
however, the mechanism of how it works to do so is still unknown.
This research is evidence for a calorie-restricted diet’s ability to
decrease anxiety in mice and shows promise for further investi-
gation into the mechanism of how such behavior changes occur.

One epigenetic factor is DNA methylation. DNA methylation is a
unique tool used by our body to affect the expression of DNA.
Methylation can change the activity of a DNA segment without
changing the sequence. DNA methylation occurs on the cytosine
of a guanine-cytosine dinucleotide (12). These methylation results
are permanent and can be passed on from one DNA strand to
each of its daughter strands. The potential for differences in DNA
methylation sites as a possible epigenetic factor affecting anxiety
disorder was assessed.

“If differences in DNA methylation sites
are shown in those that display the anxiety
disorder phenotype instead of those that
do not, then there is potential for that
being the mechanism of how anxiety can
be ameliorated. Researchers have seen
that even minimal traumatic brain injury
has shown a decrease in DNA methylation
and an increase in the anxiety phenotype
(13).”

If differences in DNA methylation sites are shown in those that dis-
play the anxiety disorder phenotype instead of those that do not,
then there is potential for that being the mechanism of how anxiety
can be ameliorated. Researchers have seen that even minimal
traumatic brain injury has shown a decrease in DNA methylation
and an increase in the anxiety phenotype (13). One study exam-
ined the amygdala, a fundamental brain structure in the fear re-
sponse (14), of mice that demonstrated a low behavioral response
to novel situations and displayed high fearfulness, anxiety, and
diminished sociability and sexual motivation. They compared the
methylation of these mice to high novelty responders. In compari-
son with the high novelty responders, they found that the DNA
methyltransferase protein levels were similar, but 793 differentially
methylated genomic sites. They then decided to test the hypoth-
esis that increasing the methylation of the low responding mice
would decrease the anxiety phenotype. After changing the food of
the low responders to an increased dietary methyl donor content
diet, they saw a significant decrease in the anxiety phenotype of
the mice (15).

Another study showed that prenatal caloric restriction enhances
DNA methylation in the offspring. Specific nuclear protein DNA
complex formation was associated with prenatal calorie restric-
tion-induced reduction of placental glut3 expression and thereby
transplacental glucose transport. This research provided thera-
peutic interventions for reversing fetal growth restriction (16) and
demonstrated that paternal caloric restriction was able to increase
DNA methylation in the progeny. Although they were not looking
specifically at anxiety and the changes in DNA methylation, we

were able to connect the two studies to see that there could be
a potential for DNA methylation, given that caloric restriction de-
creases anxiety behaviors in mice.

The potential mechanisms by which anxiety exists and can be
ameliorated are complex. These anxiolytic phenotypes may be
passed on to the next generation. There is some evidence that
shows that maternal diets can affect the behavior of the offspring.
One study showed that sleep homeostasis was affected by the
maternal diet (17). Prenatal calorie restriction has been shown to
have a wide range of effects on progeny. A recent study done by
Dr. Nowacka-Woszuks group showed that paternal caloric restric-
tion could alter the lipid metabolism in their progeny (18). Because
of this evidence, Further research into the potential for paternal
caloric restriction to eliminate the anxiety phenotype merits atten-
tion. This concept is illustrated by the research done by Govic
et al. His group showed that Paternal Caloric restriction prior to
conception had altered anxiety-like behavior in adult progeny.
Adult male rats were exposed to 25% calorie restriction or gluco-
corticoid elevation for six weeks prior to breeding. Elevated plus
maze, open field, and predator odor were assessed in the adult
male offspring. Plasma concentrations of corticotrophin-releasing
hormone, adrenocorticotropic hormone, and serum leptin were
measured in both parents and offspring. Only the calorie restric-
tion induced anxiolytic behavior in the elevated plus-maze.

Moreover, calorie-restricted offspring demonstrated an anxiolytic-
like profile in the elevated plus-maze and open field, but no altera-
tion to predator odor induced defensiveness compared to control.
This study showed that calorie restriction in paternal mice increas-
es anxiolytic behavior in their adult male offspring. The mecha-
nism as to how this increase in anxiolytic behavior occurred is
unknown, but they concluded that there might be some support
of an epigenetic factor leading to the decrease in progeny anxiety
behavior (19)

“The potential mechanisms by which
anxiety exists and can be ameliorated are
complex. These anxiolytic phenotypes
may be passed on to the next generation.
There is some evidence that shows that
maternal diets can affect the behavior of
the offspring.”

In conclusion, Caloric restriction may be a simple solution to a
huge problem in the United States. Compelling research provides
evidence that caloric restriction decreases anxiety. The brains of
those with anxiety disorders have been shown to display differ-
ences in DNA methylation. Caloric restriction has been shown to
alter DNA methylation, and although this has not yet been shown
to be the mechanism of how caloric restriction works in ameliorat-
ing anxiety, there is enough evidence to merit research as a po-
tential mechanism. Another potential area for research is how pa-
ternal caloric restriction decreases the anxiety phenotype in their
progeny. These studies and subsequent investigations may help
us develop novel therapeutic techniques for the many who suffer
from anxiety disorders and may be the solution to the multi-billion-
dollar problem we face today.

References:

1. Greenberg PE, Sisitsky T, Kessler RC, Finkelstein SN, Ber-
ndt ER, Davidson JR, et al. The economic burden of anxiety
disorders in the 1990s. The Journal of Clinical Psychiatry.

NEONATOLOGY TODAY¢www.NeonatologyToday.net¢September 2021 25


http://www.NeonatologyToday.net

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

1999,60(7):427-35.

Shin LM, Liberzon I|. The NEUROCIRCUITRY of Fear,
stress, and anxiety disorders. Neuropsychopharmacology.
2009;35(1):169-91.

Pomatto LC, Davies KJ. The role of declining adap-
tive homeostasis in ageing. The Journal of Physiology.
2017,595(24):7275-309.

Burford N, Webster N, Cruz-Topete D. Hypothalamic-Pitu-
itary-Adrenal axis modulation of GLUCOCORTICOIDS in
the cardiovascular system. International Journal of Molecu-
lar Sciences. 2017;18(10):2150.

Tran L, Schulkin J, Greenwood-Van Meerveld B. Importance
of Crf RECEPTOR-MEDIATED mechanisms of the Bed nu-
cleus of THE Stria Terminalis in the processing of anxiety and
pain. Neuropsychopharmacology. 2014;39(11):2633—-45.
Uchoa ET, Aguilera G, Herman JP, Fiedler JL, Deak T, de
Sousa MB. Novel aspects of glucocorticoid actions. Journal
of Neuroendocrinology. 2014,26(9):557—72.

Singh H, Kaur T, Manchanda S, Kaur G. Intermittent fasting
combined with supplementation with ayurvedic herbs reduc-
es anxiety in middle aged female rats by anti-inflammatory
pathways. Biogerontology. 2017;18(4):601—14.

Parikh I, Guo J, Chuang K-H, Zhong Y, Rempe RG, Hoffman
JD, et al. Caloric restriction preserves memory and reduces
anxiety of aging mice with early enhancement of neurovas-
cular functions. Aging. 2016,;8(11):2814-26.

Maegawa S, Lu Y, Tahara T, Lee JT, Madzo J, Liang S, et al.
Caloric restriction delays age-related methylation drift. Na-
ture Communications. 2017,;8(1).

Speakman JR, Mitchell SE, Mazidi M. Calories or protein?
The effect of dietary restriction on lifespan in rodents is
explained by calories alone. Experimental Gerontology.
2016,86:28-38.

Levay EA, Govic A, Penman J, Paolini AG, Kent S. Effects
of adult-onset calorie restriction on anxiety-like behavior in
rats. Physiology & Behavior. 2007,92(5):889—96.

Karthi N, Karthiga A, Kalaiyarasu T, Stalin A, Manju V, Singh
SK, et al. Exploration of cell cycle regulation and modulation
of the dna methylation mechanism of pelargonidin: Insights
from the molecular modeling approach. Computational Biol-
ogy and Chemistry. 2017;70:175-85.

Sagarkar S, Bhamburkar T, Shelkar G, Choudhary A, Ko-
kare DM, Sakharkar AJ. Minimal traumatic brain INJURY
causes persistent changes in DNA methylation at BDNF
gene promoters in rat Amygdala: A possible role in anxiety-
like behaviors. Neurobiology of Disease. 2017;106:101-9.
Kim EJ, Horovitz O, Pellman BA, Tan LM, Li Q, Richter-
Levin G, et al. Dorsal periaqueductal gray-amygdala path-
way conveys both innate and learned fear responses in
rats. Proceedings of the National Academy of Sciences.
2013;110(36):14795-800.

McCoy CR, Jackson NL, Day J, Clinton SM. Genetic pre-
disposition to high anxiety- and depression-like behavior
coincides with diminished dna methylation in the adult rat
amygdala. Behavioural Brain Research. 2017;320:165-78.
Ganguly A, Chen'Y, Shin B-C, Devaskar SU. Prenatal caloric
restriction enhances DNA methylation and MeCP2 recruit-
ment with Reduced MURINE Placental glucose transporter
Isoform 3 expression. The Journal of Nutritional Biochemis-
try. 2014;25(2):259-66.

Shimizu N, Chikahisa S, Nishi'Y, Harada S, Iwaki Y, Fujihara
H, et al. Maternal dietary restriction alters offspring’s sleep
homeostasis. PLoS ONE. 2013;8(5).

Nowacka-Woszuk J, Madeja ZE, Chmurzynska A. Prenatal
caloric RESTRICTION alters lipid metabolism but NOT he-
patic FASN gene expression and methylation profiles in rats.
BMC Genetics. 2017;18(1).

Govic A, Penman J, Tammer AH, Paolini AG. Paternal calo-

rie restriction prior to conception alters anxiety-like behav-
ior of the adult rat progeny. Psychoneuroendocrinology.
2016;64:1-11.

Disclosure: The author of this paper does not have any conflicts
of interest to report.

NT

Corresponding Author

Landon Smith, OMS III

Doctor of Osteopathic Medicine Candidate 2023

Western University of Health Sciences College of Osteopathic
Medicine

Pomona, CA

Email: landon.smith@westernu.edu

Eellow's Column is published monthly.

»  Submission guidelines for “Fellow's Column”:

» 2000 word limit not including references or title page. Excep-
tions will be made on a case by case basis

C QI/QA work, case studies, or a poster from a scientific meet-
ing may be submitted..

»  Submission should be from a medical student, resident, fellow,
or NNP in training.

+ Topics may include Perinatology, Neonatology, and Younger
Pediatric patients.

*  No more than 20 references.
»  Please send your submissions to:

Elba Fayard, MD, Interim Fellowship Column Editor
or Japmeet Sandhu, OMS |lI, Fellowship Column Assistant Editor
Lomal indaPublishingCompan mail.com

to go dire
ion page

tly to our

NEONATOLOGY TODAYéwww.NeonatologyToday.netéSeptember 2021 26


http://www.NeonatologyToday.net
https://marketingsuite.verticalresponse.com/s/websitesignupform45079976739216
mailto:landon.smith%40westernu.edu?subject=
mailto:LomaLindaPublishingCompany%40gmail.com?subject=I%20would%20like%20to%20submit%20a%20manuscript%20for%20the%20Fellow%27s%20Column

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,

n i3 T

Thriving

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

SAVE THE DATE
March 29- April 2, 2022

Advances in Therapeutics and
Technology: Critical Care of
Neonates, Children, and Adults

Formally:

High-Frequency Ventilation of Infants, Children &
Adults

38th Annual Conference

The Cliff Lodge
Snowbird, Utah

This conference will
present high quality
education and networking
opportunities to healthcare
professionals who provide
care for critically ill
neonatal, pediatric, and
adult patients with a focus
on respiratory problems
and management. Along
with featured speakers, the
conference includes
abstract presentations on
research in the field of
respiratory and
cardiovascular issues.

For more information, contact:

Perinatal Advisory Council:
Leadership, Advocacy, and

Consultation

pac/lac

1010 N. Central Ave.
Glendale, CA 91202

(818) 708-2850

www.paclac.org


http://www.paclac.org

Peer Reviewed

Briefly Legal: Loss of Hand Secondary to a
Percutaneous Arterial Line

Maureen E. Sims, M.D., Barry Schifrin, M.D,

Features of the Case

Identical, concordant female twins were delivered at 24 4/7
weeks gestation to a 33-year-old G8P4 woman who ruptured
membranes ten days prior to going into preterm labor. A full course
of antenatal steroids and antibiotics had been administered before
the delivery. Twin A had Apgar scores of 41, 55and 6'* and twin B
had Apgar scores of 3', 4% and 6'°. The twins had normal physical
examinations, and both were placed on conventional ventilators
with low settings, each having received one dose of surfactant.
Twin A was transferred to a hospital with a higher level of care
on day seven because of constipation. She remained stable, was
discharged when full feeds were achieved and has developed
normally.

“Twin B, weighing 689-grams, had
remained at the birthing hospital. She
developed a hemodynamically significant
patent ductus arteriosus (PDA) at 48
hours, for which she received one course
of indomethacin.”

Twin B, weighing 689-grams, had remained at the birthing hospital.
She developed a hemodynamically significant patent ductus
arteriosus (PDA) at 48 hours, for which she received one course
of indomethacin. A percutaneous central catheter was placed on
day 10 to supplement her enteral nutrition.

She remained stable until day 26 when she developed multiple
episodes of desaturation associated with a weight gain of
105-grams in the preceding 24-hours. She was placed NPO and
observed. The next day, she required increasing inspired oxygen
and was placed on the high-frequency oscillatory ventilator.
After the Allen Test was passed, several attempts to place a
percutaneous arterial catheter (PAL) were made. There was
no description of the number of punctures or the side on
which the attempts were made. A complete blood count (CBC)
showed a hematocrit (hct) of 28%, a white blood count (WBC) of
5 u/L, a platelet count of 204 u/L, and a chest radiograph showed
diffuse haziness. With a presumptive diagnosis of sepsis, blood
cultures were drawn, and the baby was started on vancomycin,
cefotaxime, and gentamicin. Her abdominal girth was increasing.
Her blood gases showed a mixed acidosis with pHs ranging from
7.03-7.13. Her diastolic blood pressures (BP) were in the teens,
and her heart rate was persistently >200 bpm. She was given
two transfusions of packed red blood cells and multiple boluses
of normal saline as well as increasing dosages of dopamine
and eventually epinephrine in an effort to stabilize her BP. No
echocardiogram was obtained. Later in the night, a PAL was
successfully placed in the right radial artery to monitor BPs and

sample blood gases continually. There was no documentation of
the Allen Test being performed. The waveform was normal. Her
abdominal girth continued to increase.

“In the early morning on day 28, the PAL
waveform appeared normal. The right
upper extremity was noted to be pink,
mottled, warm, and to have a capillary
refill <3 seconds, but no comment was
forthcoming about the hand.”

In the early morning on day 28, the PAL waveform appeared
normal. The right upper extremity was noted to be pink, mottled,
warm, and to have a capillary refill <3 seconds, but no comment
was forthcoming about the hand. However, there was a
checkmark in the hospital form signifying that the right had
was “mottled” but lacked any further description, and the
physician was not notified about the mottling. For the following
6 hours, there was no further documentation of either the PAL
waveform or the appearance of the hand. In the deposition, the
night nurse explained that she did not document the findings
but was sure she had evaluated them as per her usual
practice — and assumes that she had found them normal.
In the morning, 9 hours after the PAL was placed, the oncoming
nurse noted that the arterial waveform was dampened and that
the right extremity was pink, mottled, and cool - but she did not
notify the physician. The nurse stated in her deposition that
she knew these findings were abnormal but did not report
them to the neonatologist because she was very busy with
this critically ill baby. She could not remember if the whole
right extremity was mottled and cool or just the right hand.
Both night and the morning nurses affirmed that whenever
a PAL was in place, the nursing policy was to check the
waveform, evaluate the hand hourly, and report any abnormal
findings to the physician immediately. Within an hour, the hand
became white. At this point, the nurse informed the neonatologist
about the earlier dampened waveform and the cool, pale hand
and added that the waveform was now flat. Neither BPs nor blood
draws had been possible from the PAL for several hours prior to
the morning shift. In his deposition, the treating neonatologist
stated that he ordered the nurse to flush the catheter, loosen
the dressing, and apply a warm compress. The plaintiff
neonatologist agreed that loosening the tape was potentially
helpful, and repositioning the hand was sometimes effective,
but warming the hand, however, was contraindicated.

Further, any attempts at aspiration to draw out clots could be
useful, but irrigation should be extremely gentle lest forceful
entry release clots, obstruct flow, and compromise the hand
even further. Other maneuvers, including elevating the right
arm, applying warm compresses to the opposite (left) arm to
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attempt reflex vasodilatation, and trying nitroglycerin, have
a varying success rate but have little risk. Most critically,
since the purpose of the PAL was for blood sampling and BP
monitoring, neither of which had been possible for several
hours, the PAL should have been removed hours earlier when
it stopped functioning. When evidence of a pale, cold hand
became present, the PAL should have been discontinued
immediately.

“Most critically, since the purpose of

the PAL was for blood sampling and BP
monitoring, neither of which had been
possible for several hours, the PAL should
have been removed hours earlier when

it stopped functioning. When evidence

of a pale, cold hand became present,

the PAL should have been discontinued
immediately.”

As the various maneuvers failed to re-establish circulation in the
hand, the nurse contacted the neonatologist on several occasions.
In each instance, the neonatologist directed the nurse to
continue to observe. The plaintiff neonatologist contended
that had the proper assessments been performed before the
morning nurse arrived, the PAL would have been removed
when the waveform was damped if positioning or readjusting
the tape did not improve it. Mottling of the hand made it more
urgent; a cool, white hand demanded immediate removal.

Two and a half hours after the morning nurse assumed care of
the baby, the neonatologist ordered the PAL to be removed. As a
curious aside, in her deposition, the mother related that about
2 months after the incident, an unknown individual had sent
her a letter stating that the neonatologist was being adamant
about leaving the PAL despite multiple nursing requests to
have it removed. The post-marked, handwritten, but unsigned
letter was produced at her deposition.

The baby was transferred to a center with a higher level of care
because of her abdominal distension. She was hypotensive,
tachycardic, massively edematous, had atense distendedabdomen
and a pulseless white hand. Her chest radiograph showed white-
out, and her abdominal radiograph showed a homogeneously
opacified abdomen with air present only in the stomach. She had
an exploratory laparotomy for presumed perforation secondary
to necrotizing enterocolitis, but the intraperitoneal contents were
normal except for massive ascites. Her cardiac ultrasound showed
ahuge PDA, which was ligated soon after the abdominal surgery. All
blood cultures were negative. The thinking of the physicians at the
receiving hospital was that the hypotension at the referral hospital
was secondary to the PDA; subsequently, the baby developed
heart failure as the attempt was made to normalize her BP with
multiple fluid boluses. The massive volumes of fluid to increase
her blood pressure additionally compressed her inferior vena cava
as increasing ascites developed, thereby limiting venous return to

the heart. Her right hand was amputated at a month of age. The
plaintiff neonatologist agreed and pointed that this further
underscored the need for the cardiac ultrasound to evaluate
the PDA at the birthing hospital.

The birthing hospital and the neonatologist were sued. The
plaintiffs alleged: 1) that the nurses failed to assess hourly
the color, perfusion, and temperature of the hand and the
waveform of the PAL as required by their own standards.
2) the nurses failed to notify the physician timely about
the abnormal findings and failed to summon the physician.
Further, the plaintiffs alleged that the physician failed to
timely remove the PAL when the hand was cold and pale.
When the physician did not order the PAL to be removed
immediately, the nurses needed to advocate for the baby by
going up the chain of command by first discussing the issue
with the neonatologist, and if that failed, then informing the
supervising nurse could be accomplished very quickly, or
informing the physician that it was unacceptable to leave the
PAL in place under the circumstances. As a last resort, the
nurse should have discontinued the PAL and then explained
why it was necessary to her supervisors and the physician
who was resisting.

“As a last resort, the nurse should have
discontinued the PAL and then explained
why it was necessary to her supervisors
and the physician who was resisting.”

The case was settled before trial.
Discussion

For over 40 years, peripheral arterial catheter insertion has
been indispensable in newborn intensive care despite the risk of
both short- and long-term complications. Complications include
thromboembolism, vasospasm, infection, iatrogenic blood
loss, peripheral nerve damage, rarely pseudoaneurysm, and
arteriovenous fistula. The overall risk of ischemic injury secondary
to radial or ulnar artery catheterization is approximately 5%.
Precautions during the insertion, vigilance in the maintenance
of catheters, removal as soon as medically feasible, and prompt
discontinuation when signs of compromise develop reduce the
risk of complications. The radial and posterior tibial arteries are
the primary sites for cannulation. Because of the potential risk of
ischemic injury to the entire hand or arm, the ulnar, brachial, and
axillary arteries generally are used for cannulation only if arterial
access at the primary site is unsuccessful.

Monitoring the extremities frequently, especially the tips of the
fingers or toes, for signs of vascular compromise is crucial. Studies
of Doppler flow of radial artery by Hack et al. showed complete
occlusion in 63% of infants with radial artery catheterization.
Further, blood flow to the site distal to the cannulation site
depended on adequate collateral circulation. Blood flow in the
radial artery did resume within 1-29 days after catheter removal.

The Allen Test s routinely used to demonstrate collateral circulation
in the catheterized extremity. Although inter-observer variability
exists with the Allen test, it is routinely used to demonstrate
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collateral circulation.

Evaluation of the waveform is useful in determining how well
the PAL is functioning (Figure). Flattening of the curve can be
caused by obstruction of the catheter from clot formation, or from
the catheter being pushed against the arterial wall, or from bent
tubing. If an obstruction is suspected, the catheter should be
gently aspirated. If no resistance is encountered and the catheter
allows sampling, a 1 ml flush may be given.

“Normal

Dampened

Figure — Arterial waveform from PAL catheter illustrating:
A. Normal arterial waveform
B. Dampened arterial waveform

Although there are multiple case reports of ischemic injury
with peripherally inserted arterial catheters, very limited data is
available on their use in extremely low birth weight infants. When
peripheral ischemia is recognized immediately, and appropriate
action is taken, permanent loss of digits is generally avoided.
Topical nitroglycerin has been found to be effective in restoring
perfusion in a few cases in which radial artery catheterization
resulted in compromised hands. As stated, immediate removal
of the catheter at the earliest signs of ischemia is essential to
prevent ensuing tissue loss.
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“In NICU environments, evidence shows
that while the presence and wellbeing of
family members are very important, their
active involvement in communication

with staff, decision-making, and direct
contributions to care is also critical for the
development of newborns (3,4).”

Introduction

Saving very low birth weight, preterm, and underdeveloped in-
fants is undoubtedly the primary premise in the neonatal intensive
care unit (NICU). Towards this goal, care contributions from family
members are integral to facilitate infants’ developmental care and
vital to support the care continuum at home, after NICU discharge
(1,2). In NICU environments, evidence shows that while the pres-
ence and wellbeing of family members are very important, their
active involvement in communication with staff, decision-making,
and direct contributions to care is also critical for the development
of newborns (3,4). In a process known as family engagement,
healthcare organizations are currently motivated to help reduce
NICU length of stay and hospital readmissions by promoting a
care partnership between family and staff in the NICU (5). Family
Engagement builds on the family-centered care philosophy to ac-
tivate patients’ families as caregivers (6). It is particularly relevant
in neonatal care settings due to the great extent to which sick
infants rely on their parents during treatment.

The design of NICUs has morphed to include families, initially
with the open bay design — room shared by multiple infants with
bedside chairs for parents — and more recently with the Single-
family Room (SFR) design model — private rooms for each fam-
ily, sometimes including other shared family support spaces(7).
In the post-occupancy evaluation of a NICU solely composed of
single-family rooms, this study builds on previous research rec-
ognizing the current trend of SFRs based on their positive impact
on both infant and family outcomes at the NICU(8-10). We share
findings and recommendations around the design of the SFR de-
sign model from studying the case of a NICU using SFRs and
family support rooms to promote family engagement.

Design as a Resource to Support Family Engagement

Evidence-based design research shows that the built environment
impacts human behavior and health outcomes in healthcare set-
tings (11), such as family engagement. Best practice design in
NICUs has been generally guided by clinical evidence, address-
ing the needs of underdeveloped premature infants in terms of
individualized and supportive developmental care, focusing on
infant care and parents as infant’s support of care (staff and par-
ents care-partners). While the contemporary NICU environment
has always been driven by intense medical technology and mul-
tidisciplinary staff supervision, individualized developmental care
was the first step towards evidence-based design in the NICU,
fundamentally defining the ideal environment for infant develop-
ment as a ‘womb-like environment, with controlled lighting, tem-
perature and acoustic conditions(12). Expanding the focus from
the illness to the infant’s context, supportive developmental care
followed by addressing infants’ need for parental care as it re-
lates to natural nutrition (breast-milk feeding), touch stimuli (e.g.,
skin-to-skin care), and sound stimuli (e.g., maternal voice), which
closely simulate womb-like conditions while also promoting infant
sleep and reducing infant agitation(13,14).

“Expanding the focus from the illness

to the infant’s context, supportive
developmental care followed by
addressing infants’ need for parental care
as it relates to natural nutrition (breast-milk
feeding), touch stimuli (e.g., skin-to-skin
care), and sound stimuli (e.g., maternal
voice), which closely simulate womb-like
conditions while also promoting infant
sleep and reducing infant agitation(13,14).”

Family involvement became an important principle in infant care.
Parents were gradually incorporated as part of the NICU environ-
ment in response to empirical findings of the benefits of breast-
milk feeding and skin-to-skin care to premature infants (15,16).
NICU design led to the open bay configuration as a temporary
best practice, allowing parents to stay at the infant bedside (7).
The open bay, however, raised concerns about infection control,
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privacy, and confidentiality (17), thus provoking discussions in
the literature about private rooms (SFRs) being an adequate de-
sign strategy for NICUs(18). In the last 25 years, multiple NICUs
have been built following the SFR design model, which is likely
to become prevalent in the United States, investing extensive re-
sources in planning and construction. This study helps validate
this investment by contributing to the expansion and refinement of
current family-focused design recommendations about the SFR
model in neonatal ICUs, evaluating a NICU intentionally designed
to apply the SFR design model as an effort to improve family en-
gagement.

Methods

We used a qualitative approach to examine a NICU fully embody-
ing the SFR Design model, investigating how different built envi-
ronment aspects of the unit influence behaviors across four family
engagement concepts — family presence, family care, family infor-
mation exchanges, and family caregiving. We adapted the fam-
ily involvement model developed by Olding and colleagues(19)
to look at behavioral patterns and outcomes across these family
engagement concepts, measuring them through the characteris-
tics of all behaviors in which family members are involved during
their experiences in the unit. Behavioral characteristics included
the type of action or interaction related to family engagement con-
cepts (e.g., daily activities like eating and drinking, and interac-
tions like medical rounds, infant care training, infant feeding, and
skin-to-skin care), the type of people involved (e.g., mother, father,
nurse, physician), and the number, location, position and move-
ment of people and physical elements during actions/interactions.
The built environment was measured by physical characteristics
affecting family engagement behaviors at both unit and room lev-
els, including the overall NICU layout (physical arrangement of
spaces in the unit), the physical proximity and visibility between
spaces, and the physical characteristics within spaces used by
families.

Setting

The case study is a level Il NICU located at a Children’s Hospi-
tal in the Midwestern US. It applies a family-centered care model
that includes 24h family access with overnight stay and an active
family engagement program, which involves various types of fam-
ily engagement actions and interactions. As depicted in Figure 1,
the unit offers two types of SFRs (SFR and Couplet-care SFR),
all with adjacent private bathrooms and multiple family support
spaces (family-dedicated waiting areas, meeting room, lounge,
garden, and atrium).

“The case study is a level lll NICU located
at a Children’s Hospital in the Midwestern
US. It applies a family-centered care
model that includes 24h family access
with overnight stay and an active family
engagement program, which involves
various types of family engagement
actions and interactions.”
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Figure 1: Floor plan of the SFR NICU.

Design Process with Family Participation

Integrating families to participate in infant care was a central focus
in the design development of this NICU. Integrated design events
with hands-on participation by staff and families were held to de-
velop concepts improving infant, family, and staff-related outcomes
and experiences at the unit. Kids and families provided valuable in-
put on many fronts, from the check-in process to the color palettes
and environmental graphics developed for the interior design con-
cepts. Mock-up-based design sessions focused on family and staff
spaces, where multidisciplinary teams tested layout and equipment
needs within the SFR. Refinement of the design was achieved
through simulation exercises, where clinical care scenarios were
enacted with parents and staff acting in prescribed roles.

DESIGN INTENTIONS FOR FAMILY ENGAGEMENT

Design sessions resulted in many design decisions intended to
encourage and support family engagement. The vision was to
create an environment that would provide family accommodation
and amenity spaces across the unit and inside patient rooms to
facilitate early mother-infant bonding, which is historically limited
during the first days of the infant’s life in the NICU. The layout of
the unit was organized into two neighborhoods around a central
courtyard garden overlooking a treehouse to foster a welcoming
arrival and provide daylight and natural views for every patient
room. A family lounge was located next to the family arrival space
and offered families a shared kitchen, eating and activity areas,
and direct access to an outdoor garden terrace to provide respite,
reduce stress and improve optimism.

Two innovative room prototypes were developed: an enhanced
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SFR (with a window and private toilet with shower) and the Cou-
plet-care SFR. Informed by insights from conversations with NICU
leadership at the Karolinska Institute in Sweden, the design of the
SFR included these resources. Interview responses were tran-
scribed verbatim and thematically analyzed with an observational,
survey, and physical data.

Summary of Findings

Data from 109 hours of field observations (154 observation logs),
24 semi-structured interviews (9 families and 15 staff members),
and 14 responded surveys (29% response rate) amounted to 517
initial codes related to family engagement behavioral outcomes,
and 135 codes about built environment factors impacting family
engagement behaviors.

The SFR was the space where most types of actions/interactions
occurred. Patterns associating spaces with actions/interactions at
the unit showed that while families were using the SFR for most
family engagement interactions, support spaces were being used
when families prepared their food and drinks, worked on the art-
work, and engaged in childcare, distracting their other kids. Family
caregiving interactions were unsurprisingly found only in the SFR,
whereas family care and information exchanges were associated
with both SFRs and the meeting room. The meeting room was
utilized for interactions related to family-staff communication and
education requiring more people and family focus (e.g., CPR and
safe car seat training), where families mainly reported meeting
each other in the unit (they met during classes). Staff worksta-
tions, on the other hand, were rarely mentioned by families but
sometimes mentioned by staff or observed in use when a parent
briefly left the SFR to look for staff in areas close to their room;
when families greeted staff at the front desk (family access/wait-
ing room); and when family members visited staff in their private
offices (e.g., lactation room or social worker office), which were
located in corridors connecting SFRs to the family arrival space.
Corridors and the family arrival space, in turn, were associated
with family-to-family and family-to-staff socialization.

“Observations and interviews helped
consolidate functional zones in the SFR
(Figure 2). During data collection, families
were usually sitting at the kangaroo

chair or family bed during all actions and
interactions. ”

Observations and interviews helped consolidate functional zones
in the SFR (Figure 2). During data collection, families were usually
sitting at the kangaroo chair or family bed during all actions and in-
teractions. The staff were usually at the computer area next to the
infant bed. Other room areas were either transition areas or areas
occasionally shared by staff and family for infant care activities.
Family and staff worked together around the information board
(information board zone) and at the counter and sink area (feed-
ing care zone), where activities pertained to warming, cleaning,
storing, and staging infant milk supplies. Family-staff collabora-
tion also happened on direct infant care activities like holding and
cleaning the infant around the infant bed (namely infant zone). It

included a “trash zone” (e.g., for dispensing dirty diapers) conve-
niently accessed by both the inside and the outside of the room.

Built environment characteristics at both room and unit levels
emerged as factors impacting family engagement behavioral
outcomes. The unit’s layout was arranged, so that family support
spaces were close to the family entrance and the meeting room,
which staff and family perceived as convenient and easily acces-
sible during their flow between activities. Positive feedback came
from having family classes within close proximity to infants and
having easy access to toys at the family lounge to distract kids
accompanying parents during class. Staff perceived the physical
proximity between staff offices and the family entrance as sup-
portive to family-staff face-to-face communication, which occurred
through informal family visits to these offices. On the other hand,
the family thought that the physical proximity between SFRs and
staff workstations facilitated their access to staff.
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Figure 2: Floor plan and photos illustrating functional zones in a
typical SFR.

The family mentioned the visibility between spaces as supportive to
their comfort and reassurance, respectively in the form of window
views into the atrium and window views between the SFR and staff
workstations near their room. Additionally, the “kid-friendly” aesthet-
ics (artwork and signage), as well as the “vibrant” and “uplifting” wall
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colors found in corridors and SFRs, were perceived by both family
and staff as supportive to family comfort (See Figure 3).

At the room level, the presence of the SFR and the couplet-care
SFR was unanimously perceived by family and staff as a support-
ing factor to family prolonged presence at the bedside, family pri-
vacy and comfort, and daily living activities, which include childcare.
These private rooms were also perceived as supportive to family-
staff communication, family education, and caregiving interactions.
Conversely, staff sometimes associated the SFR with family se-
clusion and potential sleep disruptions caused by staff's constant
in-and-out flow. This, however, may have been affected by other
factors related to family and staff individual attitudes and by staff's
dual and somewhat conflicting role of being a care provider to both
family and infants, at the same time and environment.

The size of the SFR (average area of 350 square feet) was per-
ceived by family and staff as “more than enough” for their actions
and interactions in the room. SFR layout was perceived by staff
as even conducive to infection control education due to the sink
and vertical headwalls used to demarcate ‘clean’ and ‘dirty’ areas
in the room. Horizontal surfaces, in turn, were described as insuf-
ficient in some SFRs and taken by staff as helpful to maintain
clean areas (e.g., countertops, where infant milk is prepared) free
of family’s potentially contaminated personal items. Furthermore,
decorations (e.g., Christmas tree), lighting, and sources of distrac-
tions in the SFR (e.g., TV) were perceived by family and staff as
supporting family comfort (TVs and decorations acting as “con-
nections to the outside world”) and caregiving (lights tailored to
moments of family-infant bonding).

“The size of the SFR (average area of

350 square feet) was perceived by family
and staff as “more than enough” for their
actions and interactions in the room. SFR
layout was perceived by staff as even
conducive to infection control education
due to the sink and vertical headwalls used
to demarcate ‘clean’ and ‘dirty’ areas in the
room. Horizontal surfaces, in turn, were
described as insufficient in some SFRs
and taken by staff as helpful to maintain
clean areas (e.g., countertops, where infant
milk is prepared) free of family’s potentially
contaminated personal items”

Pholos 5-6: Wmdow view from cormcdiors mlo the strmam §5) sad bebwioen SR and stafll worksiations {8)

Figure 3: Photos illustrating aesthetics and visibility factors men-
tioned by study participants.

Staff and family consistently perceived the information board as a
supportive communication interface between family and staff. In
contrast, infant milk-related equipment (e.g., milk refrigerator and
warmer) were perceived as supportive to family caregiving due
to their autonomy and ownership of infant feeding activities. Both
family and staff agreed that SFR family zone doors and curtains
supported family privacy, and therefore their visual comfort during
daily living and caregiving activities. However, the glass material
found on family zone and bathroom doors sometimes hindered
privacy and family sleep due to light borrowed from the rest of the
room. Also, multiple study participants mentioned the lack of er-
gonomic comfort provided by the family bed, which hindered fam-
ily sleep comfort and was perceived as one of the reasons why
families sometimes may prefer to sleep at the nearby outsourced
lodging facility.

Characteristics of the interior of family support spaces also
emerged as impacting family presence at the NICU and family
behaviors related to daily living and information exchanges. While
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data demonstrated the family lounge being used and appreciated,
observations showed that the room is mainly used for quick in-
and-out daily living activities where families mostly occupied the
kitchen area or used the restroom accessed through the room.
Unscheduled and informal socialization between families was
rarely observed in the room. The presence of the meeting room,
on the other hand, was perceived by staff as supporting family-
to-family socialization and family discharge education, where fea-
tures such as storage and equipment (e.g., car-seat replica) sup-
ported teaching ergonomics.

Design Recommendations for Family Engagement in the
NICU

While contemporary NICU design guidelines (20,21) suggest room
size and zoning standards (e.g. family, patient, and staff zone dis-
tinctions inside the SFR), as well as the inclusion of specific types
of spaces in the NICU (e.g., library and family lounge), empirical
data provided by this study support recommendation of NICU de-
sign for family engagement that are more evidence-based. First
and foremost, our findings support adopting the SFR NICU de-
sign model as a resource to support family engagement. Potential
challenges presented by the presence of the SFR to family seclu-
sion may be mitigated with shared and adequately sized family
support spaces with activities inside the unit rather than outside,
and in close proximity and easy accessibility to SFRs, as to sup-
port family-to-family and family-staff informal interactions within
infant proximity. We also recommend the integration of private
bathrooms adjacent to SFRs and inpatient mother accommoda-
tions in the room (couplet-care) to facilitate the family’s prolonged
bedside presence and wellbeing. Additionally, we found the de-
ployment of bright colors and infant-like decorations across the
unit to be successful.

More specific design recommendations relate to interior design
features of SFRs and family support rooms. In the SFR, the room
layout should translate to a spatial hierarchy that facilitates differ-
ent locations of privacy-sensitive family behaviors observed in the
room. While family zone doors and curtains contribute to shield-
ing families during activities conducted away from infants (e.g.,
getting dressed and pumping breast milk), other activities like
breastfeeding and skin-to-skin care may need additional elements
to protect them visually at the bedside while also securing staff-
to-infant supervision. This may be challenging but alleviated by
additional shields or by layout or shape changes in the room. The
physical arrangement of the room should also afford direct visibil-
ity between family, staff, and infant, and between family, staff, and
information displays, facilitating family-infant supervision, family-
staff communication, and information access and awareness for
family members. In the family zone, family presence can be in-
creased by providing more comfortable beds, sources of positive
distractions, family storage, and space for artwork and decora-
tions. Moreover, providing enough sitting in the SFR is likely to
facilitate interactions with staff at eye level when family members
are using the kangaroo chair.

Due to different levels of privacy needed during social interactions
occurring in family support rooms, layout flexibility is also recom-
mended in the design of NICU spaces with a shared kitchen, living
room, and play areas. This can be achieved by providing mobile
furniture and vertical partitions that can adapt to different group
sizes involved in social interactions and to different levels of per-
sonal space desired by family members. Spatial hierarchy can be

created by furniture or wall positioning to allow for different activi-
ties and people to coexist in these shared spaces (e.g., children
coexisting with adults, family events coexisting with daily living
activities), affording choice for families according to their preferred
interaction in the room (e.g., alone time versus socialization). Aim-
ing for balancing family-infant proximity and an increased sense of
community in the NICU, findings from this study also recommend
sources of distraction in family support rooms, such as TVs and
childcare distractions, therefore supporting family respite, social-
ization, and childcare.

“By evaluating the design of an SFR
NICU designed to promote family
engagement, this research was able

to show the combined impact of unit
layout and aesthetics, SFRs, and family
support rooms on family presence, care,
information exchanges, and caregiving,
from the perspectives of both family and
staff. We demonstrated how SFR affords
privacy as a key environmental quality to
facilitate family presence, wellbeing, in-
depth family-staff interactions, and intimate
family-infant interactions.”

Conclusions

By evaluating the design of an SFR NICU designed to promote
family engagement, this research was able to show the combined
impact of unit layout and aesthetics, SFRs, and family support
rooms on family presence, care, information exchanges, and care-
giving, from the perspectives of both family and staff. We demon-
strated how SFR affords privacy as a key environmental quality
to facilitate family presence, wellbeing, in-depth family-staff inter-
actions, and intimate family-infant interactions. This study helps
guide future NICU projects by providing them empirical rather
than best practice design recommendations. This study adds
to the body of knowledge around NICU design by emphasizing
and exploring in-depth the perspective of family needs, thereby
contributing to existing best practices literature such as the FGI
Guidelines and the Journal of Perinatology Recommended Stan-
dards for Newborn ICU Design.
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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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Machine Learning Workflow - Part 2

John B. C. Tan, PhD, Fu-Sheng Chou, MD, PhD

Last month, we discussed data preparation and processing. We
introduced some terminology in data processing that you may en-
counter when reviewing or reading articles. Specifically, we dis-
cussed eliminating variables with zero or near-zero variance; we
also briefly discussed ways to handle missing values. The most
important and at the same time awkward terminology to keep in
mind is, in the world of machine learning, variables are called “fea-
tures”

“This month, we will discuss more in-
depth steps to take after initial data
processing and the actual learning steps.
Before we begin, we would like to point
out that some minor changes were made
to the machine learning flow chart (Figure
1) to align with the industry-level standard
for machine learning in healthcare.”

Data preparation

This month, we will discuss more in-depth steps to take after ini-
tial data processing and the actual learning steps. Before we be-
gin, we would like to point out that some minor changes were
made to the machine learning flow chart (Figure 1) to align with
the industry-level standard for machine learning in healthcare. In
this revised flow chart, internal validation refers to using institu-
tional datasets (training and testing) for data validation. External
validation indicates taking data from a different environment (ex-
tramural, multi-center, etc.) to validate the model further. On the
other hand, prospective validation means further validation of the
model using prospectively collected new data. We will discuss this
in more detail later.

Considerations in splitting data for model development

Now you have collected all the raw data and gone through the
painful processing steps to put all the data into a nice tidy format.
You may have data from one NICU for one year or data across
multiple years from multiple NICUs that are all managed under
the same protocol by the same group of neonatologists. Now the
question is, do we use all of the data for model development? A
short answer is NO. A typical approach is to split the data 80:20
and take the larger portion for model development. But how do we
decide how to split the data?

Random split
This is the most straightforward way of doing the split. All the data

Machine learning Validation

Define question &
determine
prediction goal

Data processing

* Data transformation

e Zero/near-zero
variance
Handling of missing
values

Data collection
* tidy format vs. post-
collection clean-up

Figure 1.

Determine
algorithm(s)

Split data into
training and testing
data set

Internal validation
with testing dataset

Internal validation

. o Final model
with training dataset :

Hyperparameter
fine tuning
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are lined up and randomly split into two groups based on the out-
come feature we would like to predict. Classic machine learning
algorithms cannot consider repeated measures, like what mixed
modeling can provide. Therefore, features such as year, location,
or patient ID, intended to address repeated measurement in the
data may become an issue for future prediction, as those features
need to be supplied in future data, which may sometimes become
awkward. For example, if one includes data from the year 2010 to
2015 for modeling, and a categorical feature “Year” was included
in the training dataset. Now, you have a set of data from 2021 that
you would like to supply to predict the outcome. You would then
supply 2021 for the feature Year, but it would not make sense
to the model. This is because 2021 was never observed during
model development as a possible value for feature Year. It would
also not make sense to treat Year as a continuous data type.

“When muiltiple years of data are involved,
it usually means that the study is
retrospective in nature, which is typical for
machine learning projects, in healthcare, or
anywhere else, as one of the intrinsic nature
of prediction is 'to learn from the past.”’

Spatial split

When data are obtained from more than one NICU, one can either
randomly take data from all NICUs for model development and
use the remaining data for validation or take data from some des-
ignated NICUs for model development, then validate the model
using data from the remaining NICUs. The first approach is like
what we just discussed in the Random split section. It is intui-
tive and makes perfect sense. On the other hand, the second ap-
proach may be appealing for several reasons:

1. Loaqistic considerations:

If each NICU requires an independent ethics review (IRB)
process, it will take a long time to get all applications re-
viewed and approved from all institutes. It would also length-
en the time needed to gather raw data from all NICUs for
processing and randomization. This may not be feasible
from a project development and funding standpoint. One
may consider taking data from 1 or 2 NICUs to establish
the data organization and processing pipeline and use these
data for model development. Findings obtained from this
process may be turned into a grant proposal to secure more
resources for model fine-tuning and external validation.

2. Clinical practice comparison:

In clinical protocol (the flowcharts with the boxes and the
arrows that we, at some point, have all been involved in de-
veloping) implementation, we tend to test the protocol in one
unit for a defined period of time. This allows us to fine-tune
the protocol to address any obstacles that may be encoun-
tered during implementation. After successful implementa-
tion in a confined environment, we would then expand it to
other units. There may be additional obstacles that are NI-
CU-specific that need to be further fine-tuned. We can take
a similar approach to machine learning model development.

After all, one common goal of developing prediction models
is to allow the machine (the algorithms) to tease out the hid-
den patterns in the data to inform the relationship between
the features and the outcome. We can take data from 1 or
2 NICUs to develop a prediction model. We investigated the
model well to understand the essential features that the ma-
chine had learned using a chosen algorithm. We can then
try to validate the model using data from a separate environ-
ment and assess whether the model still holds. We may also
develop two models using data from two different sources
and compare the list of important features between the two
models. Either way, such an approach provides an opportu-
nity for us to understand the difference in practice between
locations.

3. Identification of essential predictive features:

Careful selection of features for model development is key
to successful model development. Features that are specific
to one NICU may not be applicable to another NICU. For
example, if one NICU only uses a high-frequency jet ventila-
tor (HFJV) for rescue, and the other NICU only uses a high-
frequency oscillator (HFO) for rescue, including a feature of
whether HFJV is used to train a model using data from the
first NICU is not going to result in a generalizable model. If
we perform careful feature selection and develop a general-
izable model for another NICU, we know these features will
be critical to all practices.

Temporal split

When multiple years of data are involved, it usually means that
the study is retrospective in nature, which is typical for machine
learning projects, in healthcare, or anywhere else, as one of the
intrinsic nature of prediction is “to learn from the past.” We typi-
cally include multi-year data for different reasons: we may not
have enough data from just one year. Also, we may include a spe-
cific period because of protocol change or because a new initia-
tive was started to improve care for a specific patient population.
Comparisons between epochs in traditional statistical analysis
are sometimes made for retrospective data because there was no
good control group for the clinical question, or the clinical question
was geared towards understanding how clinical outcomes evolve
over time. There are a few considerations when it comes to split-
ting the data based on time:

1. Evolvement in clinical practice:

It is essential to know whether the clinical practice has
evolved during the period data were collected. For example,
our NICU used to use HFO as a mode of ventilation for ex-
tremely low gestational age newborns (ELGANSs), but the
practice has moved away from it, and now HFJV is almost
exclusively used for this population if a high-frequency mode
of ventilation is needed. Having a feature that indicates the
use of HFO would yield a near-zero answer in the more re-
cent cohort and lead to significant errors in the model. On
the other hand, if two features were included, one for HFO
use, and the other for HFJV use, the model may then pro-
vide an opportunity to assess the difference between HFO
and HFJV in predicting the outcome of interest. However,
the conclusion may be misleading if the temporal effect is
substantial since the differences may be due to time rather
than the ventilation method. It is vital to take into account
changes over time to reduce confounding as much as pos-
sible.
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Table 1. Supervised learning algorithms and their strength and weakness

k to determine the class of un-
known data points, e.g., if k=5
and 3 out of 5 neighbors are
positive, then the unknown is
assigned as positive.

no prior knowledge
about its distribution

Use Principle Strength Weakness
Support vector | Classification, | A “maximum distance” ap- 1. High number of fea- 1. High demand for
machine regression proach to creating a hyper- tures computing power and
plane which provides the 2. Less likely to overfit computer memory
largest separation between 3. Small training dataset 2. Difficult to interpret
outcome classes in a high- 4. Fast the relationship be-
dimensional space tween input features
and output.
Naive Bayes Classification Based on Bayes’ probability 1. Fast 1. Less accurate, espe-
Classifiers theorem. All features are pre- 2. Can tolerate a high cially with a low num-
sumed to be independent of number of features ber of features (low-
others. 3. Does not require a dimensional data)
massive number of 2. The assumption of
training data total independence of
all features
k-nearest Classification, | Use a decision boundary 1. Simple to interpret 1. Not suitable for data
neighbor regression based on the hyperparameter 2.  Good for data that has with a high number of

features (high dimen-
sional data)

2. Cannot tolerate miss-
ing values

3. Likely to overfit with
high-dimensional

drop less important features
(LASSO)

Elastic net regression is a mix-
ture of ridge or LASSO regres-
sion, and in theory, is superior
to either regression alone

generalizability
2. Fast

data
Random forest | Classification, | A decision-tree-based ap- 1. Easily explainable 1. High demand for
regression proach with nodes and and excellent graphic computing power

branches by “planting” a pre- representation 2. Slow

determined number of trees to 2. Tolerate missing val-

avoid overfitting and high sen- ues by conducting

sitivity to subtle changes in the imputation or taking a

training data. proximity-based mea-

sure
3. High performance

Handles missing values dif-

ferently than single decision

trees and does not prune the

trees.
Panelized Classification, | In addition to linear regression, 1. Address overfitting is- 1. Does not tolerate
regression regression penalizing features to shrink sue with linear regres- missing data

large coefficients (Ridge) or sion to provide better 2. Not useful in data

with a non-linear rela-
tionship

2. The temporal feature:

To reiterate, it is not advisable to include the temporal fea-
ture in the data for modeling, as including a temporal feature
that is not recurring (e.g., the year is not recurring, the sea-
son is recurring) will make the prediction or future events
impossible. It is also important to be cautious when including
features that are highly correlated with time, as it may give a
false impression about the importance of the feature. Read-
ers interested in temporal effects may wish to read more on
the concept of time-series forecasting.

Choosing machine learning algorithms

In the past articles, we introduced supervised vs. unsupervised
algorithms and linear vs. non-linear algorithms. As most of what
we try to accomplish involve predicting the outcome, we typically
deal with supervised learning. When choosing algorithms, it is es-
sential to consider sample size, missing values and how they are
handled, and the feature size. For example, a support vector ma-
chine can tolerate a smaller sample size and high-dimensional (a
lot of feature numbers) data. On the other hand, a random forest
cannot tolerate missing values and cannot extrapolate. The ad-
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vantages and disadvantages of some of the common algorithms
are listed in Table 1. While this article does not intend to provide
an exhaustive list of all the strengths and weaknesses of all avail-
able models, we advise the readers to conduct online searches
on the characteristics of algorithms they encounter to understand
better the suitability of the algorithm for the clinical questions. It is
also essential to discuss which algorithm(s) to choose to build the
prediction model with the machine learning engineer. Key aspects
to ask include:

1.  Handling of dimensionality (high vs. low number of features)
Classification vs. regression

Training data size

Real-time modeling (training time) and computational costs

2

3

4.  Missing value tolerance
5

6 Tendency for overfitting
7

Accuracy

John B. C. Tan, PhD

Data Scientist

Assistant Professor of Pediatrics

Division of Neonatology, Department of Pediatrics
Loma Linda University Children’s Hospital

Email: JBTan@llu.edu

“Finally, the metrics for performance
assessment are also something to
discuss with the machine learning
engineer and will be discussed in a later
article.”

Finally, the metrics for performance assessment are also some-
thing to discuss with the machine learning engineer and will be
discussed in a later article. Sometimes it may be desirable to trial
different algorithms empirically, and that is okay. Machine learning
projects are, after all, not hypothesis-driven studies. A predeter-
mined analytic approach, the required sample size for adequate
statistical power, and power analysis are usually not considered.
The ultimate goal is to create the best model that gives the best
prediction performance.
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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 digital web
presence. By clicking on this_https://www.neonatologytoday.org/
web/., researchers can download individual manuscripts both in
digital format and as part of the original PDF (print journal). While
the PDF version of Neonatology Today will continue in its pres-
ent form, we envision that the entire website will be migrated to
this format in the next several 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
functional for subscribers, reviewers, authors and anyone else.
Although 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 CrossRef and will
assign DOI to all published material.

As we indicated last month, we look forward to a number of new
features as well.

An online submission portal: Submitting a manuscript online
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 manuscripts in
terms of where they are in the review process.

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.

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

A new section called news and views will enable the submis-
sion 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

Sponsors will be able to sign up directly on the website and
submit content for both the digital and PDF issues of Neona-
tology 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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Putting Baby Safety Month in
The Infant Safe Sleep Context

Barb Himes, IBCLC, CD

first
candie

Saving babies. Supporting families.

1997 to 25.5 in 2019. From 1999 to 2015 alone, SIDS rates de-
creased 35.8%, and ASSB rates increased 183.8%, a sobering
statistic. (1)

Accidental suffocation is now the most common cause of injury
deaths for babies in the United States under one year old, with
82% being attributable to ASSB. The majority of these cases were
due to soft bedding and occurred most often in an adult bed. (2)

This information underscores the need to address the causes of
ASSB deaths — which are preventable -- and to counsel families
on what to do when mother and baby leave the hospital.

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.

“September is Baby Safety Month, a
reminder of the choices and challenges
facing parents, extended families, and
caregivers in creating both waking and
sleeping safe environments for infants.”

“Accidental suffocation is now the most
common cause of injury deaths for babies
in the United States under one year old,
with 82% being attributable to ASSB. The
majority of these cases were due to soft
bedding and occurred most often in an
adult bed. (2)”

September is Baby Safety Month, a reminder of the choices and
challenges facing parents, extended families, and caregivers in
creating both waking and sleeping safe environments for infants.
Sponsored annually by the Juvenile Product Manufacturers Asso-
ciation, Baby Safety Month is a time to focus on the prevention of
accidents and the prevention of accidental suffocation and stran-
gulation in bed (ASSB), a sleep-related infant death.

While the rate of Sudden Infant Death Syndrome (SIDS), another
sleep-related infant death, has been falling, the number of babies
dying from ASSB has risen from 4.38 per 100,000 live births in

‘ e
r —m Toevery NICU
i s -

' | nurse who has
“cared for these
préﬁinus babies =

| wesay....
~ "Thankyou."

Health Care Providers: A Critical Source

Health care providers, particularly in NICUs, have an opportunity
to educate families about safe sleep practices to undertake when
they take their baby home. They are in a position to help new par-
ents learn about the American Academy of Pediatrics’ 2016 safe
sleep guidelines and also to help them understand that there will
be differences between what they may see practiced in the NICU
and what should be done at home.

As reported in the July 2021 issue of Pediatrics, it is important
for health care professionals to prepare families on how they can
maintain their infant in a safe home sleep environment. (3) NICU
infant needs may call for non-supine positioning, a practice that
should be converted as soon as medically feasible (and well prior
to hospital discharge) to sleep practices that are safe and appro-
priate for the home environment.

This includes compliance with the 2016 guidelines by placing in-

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
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Trends in Sudden Unexpected Infant Death by Cause, 1990-2019
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B sudden infant death syndrome B Unknown cause B Accidental suffocation and strangulation in bed B Combined SUID rate @D

Source: https://www.cdc.gov/sids/data.htm

fants at home on a flat, firm sleep surface, such as a crib or bassi-
net, covered by a fitted sheet with no other bedding. Soft bedding
and loose objects can cause airway obstruction and therefore in-
crease the risk of rebreathing, SIDS, and suffocation. If bedding
and positioners have been prescribed for developmentally sen-
sitive care, they should nonetheless be removed from the sleep
environment.

Safe sleep practices also extend to maternal and infant health
through maternal adherence to keeping wellness visits and to
gaining the benefits of breastfeeding and skin-to-skin contact. It is
understood that safe sleep counsel will differ for non-NICU infants
and NICU infants and that there may be individual considerations
such as monitoring for Sudden Unexpected Postnatal Collapse
(SUPC), depending upon maternal, infant, and birthing charac-
teristics. (4)

New parents should be learning about infant safe sleep practices
and concepts at multiple touchpoints: during prenatal care, in the
hospital setting, and at well-child check-ups. Giving parents the
chance to understand and discuss infant safe sleep and breast-
feeding practices increases the likelihood they will become part of
their parenting framework.

NICU nurses play a pivotal role in helping parents transition to
home care, and during the time before babies are discharged from
the NICU, nurses have a critical opportunity to help parents hear
and see by demonstration how to help their baby sleep safely at
home. NICU staff are a trusted resource for parents who may not
realize what they need to know.

At First Candle, we often hear from parents who have lost their
baby to ASSB that they did not know about the dangers of having
a blanket or stuffed animal in the crib or having their baby in bed
with them. This is why we are increasing our efforts to educate all

care providers on the importance of creating a safe sleep envi-
ronment and why we value the role that neonatology health care
providers can play in parent education and baby safety.

“At First Candle, we often hear from
parents who have lost their baby to ASSB
that they did not know about the dangers

of having a blanket or stuffed animal in the
crib or having their baby in bed with them. ”
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Babies are just tiny adults,
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First Candle, based in New Canaan, CT, is a 501c¢ (3) committed o
to eliminating Sudden Infant Death Syndrome and other sleep-
related infant deaths while providing bereavement support for
families who have suffered a loss. Sudden unexpected infant
death (SUID), which includes SIDS and accidental suffocation
and strangulation in bed (ASSB), remains the leading cause
of death for babies one month to one year of age, resulting in
3,600 infant deaths nationwide per year.
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Neonatologist Opportunity

Davenport, lowa

Looking to make a change? We
have the total package...

The Department of Pediatrics at the University of lllinois College of
Medicine and OSF Healthcare are partnering with Genesis Medical
Center-Davenport and currently seeking a board certified
Neonatologist. Genesis Medical Center-Davenport is a Level II
nursery with roughly 1,700 deliveries/year. An excellent benefits
package is available including vacations, sick time, malpractice
coverage, CME, health and life insurance and retirement plan.

Genesis Medical Center-Davenport is a licensed 502 bed facility,
which offers a wide range of inpatient and outpatient medical
services. Specifically, the NICU is a 20 bed unit, which consists of ten private rooms and three open bays. The NICU functions
as a Level Il intensive care nursery. The NICU is equipped to stabilize and manage neonates with acute and chronicillness. Itis

equipped with emergency and resuscitative equipment including:
e Cardiac and apnea monitors with capabilities for trending/monitoring pulse oximetry
e Non-invasive and invasive blood pressure monitoring
e Oxygen therapy (ventilators, CPAP, bag/mask, high flow nasal cannula, RAM cannula and nasal cannula)
e Warmer units
e [solettes
e Neonatal instruments for insertion of UAC/UVC lines, PICC lines and chest tubes

The Quad Cities (made up of 5 cities, including Davenport lowa), representing roughly 400,000 people, is the largest
metropolitan area on the Mississippi River between Minneapolis and St. Louis. It is three hours west of Chicago and two and a
half hours east of Des Moines, lowa. The area has recently been ranked as a “best place to live” and is known for safe
neighborhoods, short commute times and a reasonable cost of living. The community is fortunate to have excellent schools (in
the Quad Cities and surrounding areas), the Niabi Zoo, museumes, fine arts, a local festival scene, minor league baseball and
hockey, and many seasonal outdoor activities. The John Deere Classic, PGA Tour event, and the Bix 7 road race bring in people
from all over the world every summer. The Quad Cities International airport located in Moline, IL connects our community to
almost a dozen other cities in the US.

Please contact or send CV to: OSF HealthCare
Stacey E. Morin, OSF HealthCare Physician Recruitment =e= Childrens Hospital
Ph: (309) 683-8354 Iml of lllinois

Email: stacey.e.morin@osfhealthcare.org

Web: www.osfhealthcare.org %ﬁ%G ENESIS
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Supporting NICU Staff so they can support families

Providing online
education that is...

« Story-Driven
« Trauma-Informed
» Evidence-Based

% National

Perinatal

Association

The preeminent provider of compelling perinatal education on
psychosocial support created through interprofessional collaboration

www.mynicunetwork.org

1 -
’ 5 - - imfh:ﬁ:s Did you know that premature and low birth
| caredfor these” weight babies have a 4x greater risk for SIDS?

pr:!ninus babies '

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

The National Urea Cycle Disorders Foundation The NUCDF is a non-profit organization
- dedicated to the identification, treatment
and cure of urea cycle disorders. NUCDF
is a nationally-recognized resource of
7 b \ information and education for families
Z/ . A, o and healthcare professionals.
o > 4

Time is precious, just like your patients. Peopfjle oTes
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Neonatal Nurse Practitioner Opportunity

Davenport, [owa

Looking to make a change? We
have the total package...

The Department of Pediatrics at the University of lllinois
College of Medicine and OSF Healthcare are partnering with
Genesis Medical Center-Davenport to provide neonatology
coverage in Davenport, lowa. Genesis Medical Center-
Davenport is a Level Il nursery with roughly 1,700
deliveries/year. An excellent benefits package is available
including vacations, sick time, malpractice coverage, CME,
health and life insurance and retirement plan.

Reporting to the Medical Director of the Neonatal Intensive Care Unit, and according to professional nursing
standards of care, performs a variety of advanced nursing diagnostic and therapeutic procedures for the high risk
neonates in the critical care setting at Genesis Healthcare—Davenport (Davenport, IA). Demonstrates the
knowledge and skills necessary to provide patient care that is appropriate to the ages of the patients served.

Genesis Medical Center-Davenport is a licensed 502 bed facility, which offers a wide range of inpatient and
outpatient medical services. Specifically, the NICU is a 20 bed unit, which consists of ten private rooms and three
open bays. The NICU functions as a Level Il intensive care nursery. The NICU is equipped to stabilize and manage
neonates with acute and chronicillness. It is equipped with emergency and resuscitative equipment

The Quad Cities (made up of 5 cities, including Davenport lowa), representing roughly 400,000 people, is the largest
metropolitan area on the Mississippi River between Minneapolis and St. Louis. It is three hours west of Chicago and
two and a half hours east of Des Moines, lowa. The area has recently been ranked as a “best place to live” and is
known for safe neighborhoods, short commute times and a reasonable cost of living. The community is fortunate to
have excellent schools (in the Quad Cities and surrounding areas), the Niabi Zoo, museums, fine arts, a local festival
scene, minor league baseball and hockey, and many seasonal outdoor activities. The John Deere Classic, PGA Tour
event, and the Bix 7 road race bring in people from all over the world every summer. The Quad Cities International
airport located in Moline, IL connects our community to almost a dozen other cities in the US.

Please contact or send CV to: OSF HealthCare
Stacey E. Morin, OSF HealthCare Physician Recruitment =e= Childrens Hospiial
Ph: (309) 683-8354 Iml of lllinois

Email: stacey.e.morin@osfhealthcare.org

Web: www.osfhealthcare.org %ﬁ% G EN ESIS
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Academy of Neonatal Care: Local, Nationwide, Global!

Kelly Welton, BA, RRT-NPS

“This was necessitated by the closure of
several venues where live training was

to take place, and now, with the Delta
surge, it is happening again. While we are
happy this NICU training is now available
to anyone in the USA, expanding the
training means one thing: we need to go
worldwide!”

We previously wrote about the next generation of RT’s from a lo-
cal (Southern California) standpoint. Recently, a 3-day live pro-
gram was approved by the AARC as an online course. This was
necessitated by the closure of several venues where live training
was to take place, and now, with the Delta surge, it is happening
again. While we are happy this NICU training is now available to
anyone in the USA, expanding the training means one thing: we
need to go worldwide!

NICUs exist worldwide, and many countries’ health systems are
continually studying, publishing, and generally improving neonatal
care worldwide.

Online and distance learning has been around for some time now,
and Covid has elevated our online experience by requiring faster,
better platforms to learn and test.

Meetings that previously required travel to see how another coun-
try handles a certain disease process now can be accessed from
home, often at any convenient hour. Significantly as travel is re-
stricted and likely will be for many more months, we cannot let that
slow down our continual improvement of patient care.

Have you ever wondered how another country handles RDS
babies? How does another health system in a country without
sophisticated implements deal with 24-week premature babies?
How does a country thousands of miles away with minimal re-
sources handle the treatment of pneumonia?

Here in the US, we like to think we have the best health system
in the world. The most advanced technology. Look at global NICU
survival rate statistics, and we are close to the top.

What if we could train, via distance learning, healthcare personnel
from around the world? Starting with the basics, let each learner

decide how far they want to go with their education. A learner’s
health system or availability of equipment and supplies may dic-
tate their scope, but let it be that and not the fact that they have no
one to teach them one-on-one.

Such a program exists via AcademyofNeonatalCare.org.

Even training in basic foundational NICU care would be helpful to
many in countries where there are no RT’s, only specialists who
learn primarily on the job.

Practical information, such as clustering care and assessment

Technical, such as how to set up NIV and optimize settings for
the baby

How- to such as surfactant administration and screening for con-
genital heart disease

Best practices, such as management of apneas and bradycardias

All of these aspects of care could be pooled with worldwide input
to determine new Best Practices and elevate the care of new-
borns everywhere, not just in developed countries.

“All of these aspects of care could be
pooled with worldwide input to determine
new Best Practices and elevate the care
of newborns everywhere, not just in
developed countries.”

In our live classes, we discover how vital actual hands-on time
is to practice with new equipment until a level of proficiency and
competency is reached. Until a NICU student has a way to do so,
online programs that allow the learner to review the modules as
many times as desired and at times that are convenient for them
can help them transfer the knowledge to an actual baby when the
time comes.

We look forward to enrolling NICU students from every part of the
world in hopes of not just expanding their knowledge but expand-
ing their minds to create systems and processes from any tools,
equipment, or resources they have, whether limited or abundant.

Disclosures: The author is President of the Academy of Neonatal
Care, A Delaware 501 C (3) not for profit corporation.

NT

NEONATOLOGY TODAY is interested in publishing manuscripts from Neonatologists,
Fellows, NNPs and those involved in caring for neonates on case studies, research results,
hospital news, meeting announcements, and other pertinent topics.

Please submit your manuscript to: LomalLindaPublishingCompany@gmail.com
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www.AcademyofNeonatalCare.org

Phone: 877-884-4587

Email: Educator@academyofneonatalcare.orq SIGN UP AND GET

"

Academy updates.
Training news.

TAKE THE NECESSARY STEPS TO
ELIMINATE INEQUITIES B> EARN CME/CEU

‘Learn more, visit | __am
‘anceuponapreemieacademy.com =

Prioritize
health + racial
Make equity as a goal.
health equity
and implicit bias
training mandatory,

Communicate
with parents using

plain language.

Partner with
Black parents
Hire, retain, or partner to deliver
with Black Preemie family bias free care.
support groups + professionals
to il diversity gaps.

@ National Perinatal Association
e : PERINATAL SUBSTANCE USE
virtual resources ncourage

availabie reading to nationalperinatal.orgf/position

Pl'E_.‘&miE babies www. nationalperinatal.org/substance_LUse
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discrimination,
incarceration, loss
of parental ri*ghts

and loss of _
personal autonomy
are powerful
deterrents to
seeking
appropriate

i perinatal care.
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Educate. Advccate, Integrate,
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Chief, Division of Neonatology
Project New Born Distinguished Chair in Neonatology
University of Miami Miller School of Medicine
Medical Director, Newborn Services, Jackson Health System

On behalf of the Department of Pediatrics at the University of Miami Miller School of Medicine (UMMSOM), Jackson
Health System (JHS), and Holtz Children’s Hospital, CareerPhysician, LLC, the national leader in academic pediatric
leadership recruitment, has initiated an international search to identify a transformational leader to serve as the next
UMMSOM Chief of the Division of Neonatology, and Medical Director of Newborn Services for JHS.

The incoming Chief will have the opportunity to continue the renowned legacy of the program and the
responsibility of establishing and implementing a strategic plan that will guide the division into the future.
Eligible applicants shall be at the academic rank of Associate Professor or Professor, board-certified in
Neonatology, and hold or be eligible for an unrestricted medical license in the state of Florida.

Opportunity Highlights:

Dr. Eduardo Bancalari, an international thought leader in Neonatology who has led the division for the past 45-
years, has initiated a succession plan and will be stepping down with the naming, transition, and onboarding of
his successor. Given the scale and scope of the program and its strong national and international reputation, we
believe this opening to be among the premier leadership opportunities currently available in Neonatology.

The Division has grown to 26 faculty, in addition to administrative and research team members, as well as well
as a prestigious and well-respected neonatal fellowship program.

The incoming leader will also serve as Director of Project: New Born, a nonprofit philanthropic organization
supported by the Jackson Foundation.

JHS hospitals have approximately 7,000 deliveries annually, with the division providing full-time coverage in the
Newborn Special Care Center at Holtz Children’s Hospital and in two neonatal units at Jackson North and Jackson
South hospitals. Division faculty also provide educational support to developing clinical programs in Haiti, the
Dominican Republic, and throughout Latin America.

With 126 beds, the Newborn Special Care Center is one of 11 Regional Perinatal Intensive Care Centers
designated by the State of Florida, and is the only Level 4 birthing hospital in Miami-Dade County, a community
of 2.8 million people. Of the NICU's 126 beds, 66 are Level IV ICU stations and 60 are Level II/lll stations.

As the only academic Neonatology program in the South Florida region, the division’s basic and translational
science research interests are comprehensive, with long standing intra and extramural funding.

As part of the Total Rewards benefits package, University of Miami faculty, staff, and their eligible dependents
can receive tuition remission for undergraduate and most graduate degree programs.

Miami is known as the top ranked healthiest city in the United States, where you will enjoy no state taxes,
weather that is never cold, endless recreational pursuits, and world-class amenities!

For more details about this opportunity, or if you would like to recommend an individual(s) who exemplifies the
qualities we are seeking in a candidate, please contact Marcel Barbey at marcel@careerphysician.com, or at 817-
707-9034. All interactions will remain confidential, and no inquiries will be made without the consent of the
applicant.

The University of Miami is an AA/EOE/ADA employer that seeks applicants who add to our culture of diversity and
inclusion.
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COPING witH
COVID-19

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 s

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

Association  nationalperinatal.org/skin-to-skin
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TAKE THE NECESSARY STEPS TO

ELIMINATE ]NEQUITIES

Prioritize % * [ during the COVID-19 pandemic
health + racial

y Make C Puulry as a goal

health equity | How to protect your little one
and implicit bias s
L training mandatory, S m from germs and viruses
- . ¥ Communicate

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

Keeping Your Baby Safe

with parents us IHII_]

‘ L plain language. ; proven protective measures that we can take to stay healthy.
; ; : * Partner with |
Black parents Here's what you can do...
Hire, retain, or partner \ to deliver
with Black Preemie family bias free care ..
support groups + professionals r— . WaSh Your HandS lelt ContaCt
; tofill diversity gaps. 2 . . This is the single, most with Others
. - , important thing you can
[ . : do to stop the spread of Stay home when you can.
* viruses. Stay 6 feet apart when out.
Make digital + ¥ Encourage ! Use soap. Wear a face mask when out.
:Lr::.l:tlﬂzemurres | reading to Wash for Change your clothes when
) Preemie babies more than you get home.
while bedside. : 20 seconds. Tell others what
Use alcohol- you're doing to
based sanitizers. stay safe.
) Provide Protective Take Care of
Fi 2020 BY ONCE UPON A PREEMIE ACADEMY.

Immunity Yourself

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

o Give them your your family and friends.

breast milk. Sleep when you can.

e Stay current with Drink more water and
your family's eat healthy foods.

immunizations. Seek mental health
support

: -l-i A“
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

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

e Wear a mask to help stop the virus from spreading.
e Watch out for symptoms like fever, confusion, or trouble breathing.

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

We can help protect each other. |
Learn more F%h?—;g;gll

eeaciabior

www.nationalperinatal.org/COVID-19

NEONATOLOGY TODAYéwww.NeonatologyToday.net¢September 2021 67


http://www.NeonatologyToday.net
https://www.onceuponapreemieacademy.com/
http://neonatologytoday.net
http://neonatologytoday.net
http://nationalperinatal.org/COVID-19

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
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The Importance of Data in an Exclusive Human Milk Diet:
Key Concepts and Points of Consideration

Mitchell Goldstein, MD, MBA, CML

“Data is a term that is not hard to define
but is difficult to describe. We recognize
data for what it is but fail to understand
how to interpret it. In the interest of
qualifying data and preserving effort, more
rigorous challenges to data are often put
aside to qualify or validate the effort.”

Data is a term that is not hard to define but is difficult to describe.
We recognize data for what it is but fail to understand how to in-
terpret it. In the interest of qualifying data and preserving effort,
more rigorous challenges to data are often put aside to qualify
or validate the effort. Such is the case with the study of human
milk. Although a study could be found to support just about any
conclusion one is seeking, when reviewed in toto an exclusive
human milk diet (EHMD) defined as mother’s milk and/or pasteur-
ized donor milk plus a human milk-based fortifier has proved to
be best for babies time and time again. (1-5) Not all donor milk
is created equal, however, and relying on pasteurized donor milk
studies to draw conclusions about donor milk sterilized by other
means is not appropriate. Any inference that pasteurization is a
form of sterilization is incorrect. (6)

The importance of appropriate data analysis

Although statistics do not really lie, they can be manipulated to
mask the truth, especially if the most meaningful benchmark for
the data analysis is not applied. For example, setting an appropri-
ate endpoint and studying an appropriate sample size are both
critically important.

A power analysis for an appropriate metric should be performed.
(7) Whether that metric focuses on increases in lean body mass,
improved immunological wellbeing, or reduction in NEC, clinically
meaningful differences must be defined. Studying a vast number
of points is not a viable solution to this problem but will invariably
qualify even the most numerically similar samples as smaller and
smaller differences are deemed significant. (8) Yes, quantity is im-
portant, but this quantity must be qualified by a study design that
supports realistic conclusions.

In Neonatology, the provisioning of an exclusive human milk diet
has been demonstrated as superior in numerous trials. Although

data exist for various means to improve clinical outcomes, in-
crease growth velocity, and improve other aspects of newborn
health, few interventions compare with human milk. (1-5)

When analyzed appropriately, the totality of the data strongly
support the use of an EHMD

To date, roughly fifty studies provide evidence of the overwhelm-
ing success of EHMD in providing solid metrics of health quality
improvement in an at-risk population defined by higher risks for
morbidity and mortality.

The quality and quantity of these data are critically important, as
is the sheer preponderance of the evidence, be it different centers
or different protocols. If all these studies have similar outcomes,
this is not by chance. That being said, studies that look at a range
of human milk supplementation or supplementation that varies ac-
cording to the availability of mom’s own milk can be called into
question. For there to be equipoise, bias in thought and bias in
the sample must be avoided. The statistical methodology must
be appropriate for the data. Specifically, it is inappropriate to use
multiple T-tests to study the differences between different points
of comparison in a study. By chance, certain comparisons may
show up positive, despite the lack of true statistical significance.
(9) A Bonferroni correction can help provide clarity and adjust for
the multiple comparison problem, but other statistical methods
may provide a better and more thorough analysis. Post hoc test-
ing can help define where differences in data exist but looking at
outcomes other than the primary endpoint may be problematic,
(10) particularly those that have not been pre-defined. (11) Lack of
statistical power may lead to incorrect conclusions, but overpow-
ered studies may invariably find a “statistically” significant finding
with no clinical utility. (12)

“Lack of statistical power may lead to
incorrect conclusions, but overpowered
studies may invariably find a “statistically”
significant finding with no clinical utility.
(12)”

In planned comparisons, the data uniformly favors an exclusive
human milk diet. The data support that EHMD is the standard for
premature infants less than 1,250 grams. Data demonstrate a
77% reduction in NEC and meaningful reductions in many other
common comorbidities (Sepsis, ROP, BPD, along with feeding in-
tolerance, TPN, and length of stay). (13, 14)

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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What is more, the use of human milk has long been associated
with other advantages, including reduced risk of diarrhea, leuke-
mia, otitis media, viral respiratory tract disease, as well as certain
metabolic disease processes, including type |l diabetes and child-
hood obesity. (15-18) Neurodevelopmental studies and those that
look at the quantification of white and grey brain matter suggest a
definitive effect.

Additionally, the maternal benefits of breastfeeding cannot be ig-
nored. Breastfeeding has been associated with decreased risk of
type Il diabetes, more rapid return to prepartum weight, decreased
cardiovascular disease, modulation of hypertension, and reduced
risk of metabolic syndrome. (19, 20) A reduced risk of breast and
ovarian cancer has been demonstrated in those women who have
breastfed. Even autoimmune disease processes may be medi-
ated by breastfeeding. (21, 22)

The cost of using bovine and other breastmilk substitutes reach-
es into the billions of dollars annually in the United States. (17,
23, 24) Society is effectively subsidizing disparate outcomes in
our most at-risk infants. Understanding the demographics of this
situation is crucial. With the breastfeeding rates lowest in African
American and Latinx families, these patterns worsen existing
disparities. (25, 26) Inequities in access to resources to improve
breastfeeding rates and lack of support in these communities for
baby-friendly practices create boundaries that are often insur-
mountable for those most at risk.

“The cost of using bovine and other
breastmilk substitutes reaches into the
billions of dollars annually in the United
States. (17, 23, 24) Society is effectively
subsidizing disparate outcomes in our
most at-risk infants.”

It is not appropriate to extrapolate data from pasteurized hu-
man milk studies to human milk sterilized by a different pro-
cess.

The handling, the testing, and the processing of human milk are
all critical to its makeup. Milk that is not processed appropriate-
ly is not equivalent to milk, that is. Protein, fat, vitamin, mineral,
and micronutrient content and HMOs can be altered significantly
if the integrity in processing is compromised. In particular, retort
sterilization methods can produce results that may be suitable for
canned tuna but not for a product as vulnerable as human milk.
(27) Arguably, while a product made from the process may have
a limitless shelf life, the process destroys the entire biologic value
of human milk. There is a fundamental lack of data for retort ster-
ilization. (28) How can this be acceptable? It is an experiment at
best. Certain providers are selling an ill-defined product without
relevant data -- A false narrative. At some point, it is crucial to
demonstrate that human milk is still functionally human. Scientific
rigor is meaningless if processing renders the product less than
what it is claimed to be. (29)

No discussion about human donor milk is complete without at
least a mention of safety. Although there is not a clear FDA qual-

ification as to what constitutes and what is required for EHMD
safety, it goes without saying that whether donor milk comes from
a for- or not-for-profit model, the risks are still the same. Risks
associated with pathogens and adulterants are not different be-
tween products made by milk banks of the two business models,
as the only distinction between the two is merely their tax filing
status. (30) Both for-profit and not-for-profit entities still have ex-
penses and must pay their employees, provide safety screening,
and ensure that adequate testing is in place to provide a safe final
product. Both for-profit and not-for-profit milk banks are collecting
human bodily fluid from a person outside of their direct proximity
and control. The chance that a donor may inadvertently leave her
child’s daycare with milk belonging to someone else is not differ-
ent between business models. The prescription drugs that do-
nors are prescribed are not different, nor is the risk of exposure to
harmful pathogens. Rigorous donor screening is not enough; the
milk itself must be tested to ensure it is safe for the fragile infants
it is destined to feed. (30-33)

The slightest error could be harmful or fatal for premature babies
in Neonatal Intensive Care Units (NICUs). The possible long-term
effects are myriad. These errors, when compounded, may mean
the difference between an outcome that results in a baby that has
a chance to reach a high potential and one that leads to develop-
mental delay, multiple subspecialty appointments, increased risk
of chronic disease, and growth failure. (34) Preemie parents, of-
ten feeling helpless and overwhelmed, place their faith and their
child’s life in the hands of physicians, nurses, and other hospital
providers, doing everything humanly possible to ensure the best
outcome for the baby. These clinicians must use the most scien-
tifically sound information available to them. Knowledge of this
information requires intense scrutiny of the literature and an un-
derstanding of how to interpret the findings for the best possible
outcomes. For the healthcare team, every decision is made with
the utmost care. Anecdotal reports have no place in this evalu-
ation. Instead, evidence-based randomized control trials, other
well-controlled data, and knowledge of the best information avail-
able must dictate best practice. That care often includes the use
of human donor milk and human donor milk-derived products, in-
cluding fortifiers. (13, 35)

“Anecdotal reports have no place in

this evaluation. Instead, evidence-based
randomized control trials, other well-
controlled data, and knowledge of the best
information available must dictate best
practice. That care often includes the use
of human donor milk and human donor
milk-derived products, including fortifiers.
(13, 35)”

When analyzing studies, several questions must be asked:

1.  Whois in the population? Preterm babies? Term babies?
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10.

11.

12.

What is being compared? Human milk to cow milk? Tra-
ditional Pasteurization methods to those that are less well
known or studied?

Is the term exclusive human milk diet truly exclusively hu-
man milk, or just human milk as a base with cow milk-based
fortification?

Where is the study taking place? In the NICU? In the normal
nursery? In a home environment?

Is this a randomized control study, a cohort study, a case
report, or case series?

If this is a randomized control study, did a research board
approve the study?

Is the study adequately powered? Is the sample size suf-
ficient to make the comparison? Did patients drop out of the
study? Were there enough patients at the end of the study to
make an adequate comparison?

Do the statistics support a clinically relevant endpoint? Or is
the endpoint trivial?

What are the implications for practice? Findings in term in-
fants or more mature preterm infants may not be relevant to
those at the margins of viability.

What is the feasibility of implementing these findings in other
populations? Are the conclusions generalizable to broader
clinical arenas?

What about cost? Will spending more upfront produce econ-
omies of scale, decrease morbidity or mortality, or decrease
the length of hospitalization?

Are there long-term outcome data? Many therapies are too
new to be looked at retrospectively, but where data exists, it
should not be ignored.
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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
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30t Annual Course Jen-Tien Wung Respiratory Care of
the Newborn: A Practical Approach October 9 & 10, 2021

Rakesh Sahni, MD

Program Description and Objectives

The use of nasal continuous positive airway pressure (CPAP) as
the initial mode of respiratory support in critically ill very low birth
weight infants is associated with a lower incidence of chronic lung
disease. Evidence also supports the role of nasal CPAP in fa-
cilitating weaning from mechanical ventilation and reducing lung
injury. However, nasal CPAP success rates are widely variable
and may be attributable to how well it is utilized. With a recent
renewed interest in bubble nasal CPAP, it is essential to evaluate
strategies for success that may depend on using correct CPAP
devices, attention to detail, and caregiver experience. This unique
program will share the successful bubble nasal CPAP experience
at the Morgan Stanley Children’s Hospital of New York, Colum-
bia University Medical Center, and discuss the rationale, practical
aspects, and strategies for replicating success with bubble CPAP
use. These management protocols have been practiced success-
fully for more than forty-five years and have been shown to reduce
chronic lung disease without increasing morbidity and mortality.

“This two-day course will cover virtually

all aspects of neonatal respiratory care,
including kinder, gentler mechanical
ventilation, neurally adjusted ventilator assist,
high-frequency ventilation, non-invasive
modes of respiratory support, oxygen
targeting, one-lung ventilation, surfactant
therapy, inhaled nitric oxide therapy, and the
use of laryngeal mask airway.”

This two-day course will cover virtually all aspects of neonatal
respiratory care, including kinder, gentler mechanical ventilation,
neurally adjusted ventilator assist, high-frequency ventilation,
non-invasive modes of respiratory support, oxygen targeting, one-
lung ventilation, surfactant therapy, inhaled nitric oxide therapy,
and the use of laryngeal mask airway. Participants will become
familiar with the application and pitfalls of bubble nasal prong con-
tinuous positive airway pressure (CPAP) therapy and ventilatory
strategies in infants with respiratory distress. We will also address
strategies for CPAP success from a nursing perspective, clinical
care of patients with RDS, persistent pulmonary hypertension in
term and preterm infants, pulmonary hypertension in infants with
chronic lung disease, and fetal surgery. In addition, innovations
in monitoring during neonatal intensive care, golden hour man-
agement, screening for congenital heart disease, comfort care,
point of care sonography, and ‘Pearls in Neonatology’ will be dis-
cussed. The conference will include didactic presentations and
videos. The virtual platform will provide an interactive experience
for participants with live-streamed educational sessions and live

Q&A. The main learning objectives of the conference are that
at the conclusion of this conference, participants will be able to
recognize the rationale for using bubble nasal CPAP, familiarize
themselves with practical aspects of effective bubble CPAP use,
identify strategies for replicating and evaluating success with bub-
ble nasal CPAP and other respiratory care practices at their own
institutions. This CME activity will be evaluated for its impact on
knowledge/competence with the completion of evaluation forms at
the end of the conference.

This conference is intended for the entire neonatal critical care
team: physicians, nurses, nurse practitioners, respiratory thera-
pists, physician assistants, and other allied health professionals
practicing in the neonatal intensive care arena interested in im-
proving respiratory care outcomes in neonates. Attendance by
complete physician-nurse-respiratory therapist teams is strongly
recommended and encouraged.

Accreditation Statement

The Columbia University Vagelos College of Physicians and Sur-
geons is accredited by the Accreditation Council for Continuing
Medical Education to provide continuing medical education for
physicians.

AMA Credit Designation Statement

The Columbia University Vagelos College of Physicians and Sur-
geons designates this virtual activity for a maximum of 15.5 AMA
PRA Category 1 Credits™. Physicians should claim only the credit
commensurate with the extent of their participation in the activity.
that he/she actually spent in the educational activity.

Continuing Education Contact Hours

New York-Presbyterian Nursing Professional Development is an
approved provider of continuing nursing education by the New Jer-
sey Nurses Association, an accredited approver by the American
Nurses Credentialing Center’'s Commission on Accreditation. As a
provider of continuing education for nurses, we must disclose to
you that none of the planners or faculty presenting this program
is biased in any way by a relationship with companies outside this
institution. If any arise, an announcement will be made at the begin-
ning of this program. There is commercial support for this program.

Disclosures: There are no relevant disclosures identified.
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Jen-Tien Wung Respiratory Care of
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Saturday & Sunday, October 9 & 10, 2021
VIRTUAL COURSE
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The Survey says RSV
[_J: | 5 THINGS

YOU CAN DO

HEN
TO CELEBRATE B suas BN
NN NN N NN M s B
i = o

NICU
AWARENESS

Educate Yourself

Did you know that more than half of the
babies admitted to NICUs were not
born prematurely? See our fact sheets.

What you need to know about RSV

RSV ** Respiratory Syncytial Virus

Post on Social Media

RSVisa See examples at nicuawareness.org and

R eal |y WHEN IS RSV SEASON? nationalperinatal.org/NICU_Awareness
S ; Typically RSV season runs lrom
ErOUS  nNovember - March, But it can begin :
as early as July in Florida and Recognlze NICU Staff
Vi rus end as late as April in the West. Let them know the difference they are
making in our babies' lives. Write a note,
send an email, or deliver a gift to show
Protect bames and famies s RSV season % Mational thE'm that you appl’E.‘CIate them
Educate. Advocate. Integrate,  Perinatal
ot e CTHT HEN Cirraim Hngmaal Trese B barm mors mru CA2 Greimimas Ao -t Bance fim o S ha re Y 0 u r Sto r-y
IAATREE N PANCATESTS Most people have never heard of a

NICU before. Let others know about the
extraordinary care that NICUs provide.

Join Our Community

Get involved. Become a member of our
organizations and share your talents.

This project is a collaboration between

@ National

+ Perinatal

Association

WWW.hicuawareness.org
www.nationalperinatal.org/NICU_Awareness
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Non-Invasive Ventilation (NIV):
Failure is Not a Four-Letter Word

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

I dedicate this column to the late Dr. Andrew (Andy)
Shennan, the founder of the perinatal program at Wom-
en’s College Hospital (now at Sunnybrook Health Sci-
ences Centre). To my teacher, my mentor and the man
| owe my career as it is to, thank you. You have earned
your place where there are no hospitals and no NICUs,
where all the babies do is laugh and giggle and sleep.

“Not so long ago, premature babies were
intubated and ventilated strictly based
on gestational age (GA) and not a clinical
condition. Many of these babies ended
up with chronic lung disease (CLD) that
could have likely been avoided had they
not been intubated.”

NIV may be the most substantial change in neonatal ventilation
since neonatal ventilators were invented. Before ventilators, NIV
was the only respiratory support available to clinicians caring for
neonates. As the saying goes, “everything old is new again.” The
concept may be old, but the practice is quite clearly here to stay.
That is not a bad thing. Not so long ago, premature babies were
intubated and ventilated strictly based on gestational age (GA)
and not a clinical condition. Many of these babies ended up with
chronic lung disease (CLD) that could have likely been avoided
had they not been intubated.

The tools available to clinicians have changed considerably dur-
ing neonatology’s relatively short life. While bubble CPAP and
nasopharyngeal tubes (NPTs) were once the only NIV game in
town, today we have a myriad of equipment and modalities at our
disposal as well as different interfaces (I confess to being fondly
reminiscent of NPTs).

In addition to having a greater selection of equipment to choose
from, we now also have several NIV modes available. | have used
non-invasive positive pressure ventilation (NIPPV) in my practice
since | started as a respiratory therapist over 32 years ago. Back
in the day, it was referred to as “NPT puffs,” and pressures were
set by occluding the circuit and adjusting accordingly, and stan-
dard settings were a peak inspiratory pressure (PIP) of 12 cmH,0O

and a PEEP of 5 cmH, O at a rate of 12. The practice was laughed
at by other NICUs in Toronto, but fast forward to today, and its use
is commonplace, albeit with different interfaces.

Without leak compensation and adaptive flow, older machines de-
livered considerably less pressure than was set. Combined with
the low PEEP/CPAP level, this undoubtedly resulted in many fail-
ures and subsequent intubation/reintubation. A major difference
today is that newer ventilators are more adept at maintaining and
delivering pressure than those of old, and pressures are set while
the baby is connected; thus, the baby receives what is dialed in.

Other NIV modalities include high flow (HF) and non-invasive
high-frequency oscillation (NIHFO), and both of these modes
have been used extensively over the last decade or so. The lat-
ter may improve the odds of successful extubations (1). | have
previously written on non-invasive high-frequency jet ventilation
(coined “NINJA”), and while some research has been done on
the topic (2,3), it has not (as of yet) seen utilisation in the clinical
setting. Until the FDA approval of 3 generation ventilators with
NIHFO capability, this is the only high-frequency NIV mode cur-
rently available to American clinicians.

“The newest adjunct to NIV is the use of
neurally adjusted ventilatory assist (NIV-
NAVA), which allows for synchronization
of NIPPV as well as assessment of

the adequacy of CPAP level through
diaphragmatic tone.”

The newest adjunct to NIV is the use of neurally adjusted ventila-
tory assist (NIV-NAVA), which allows for synchronization of NIPPV
as well as assessment of the adequacy of CPAP level through
diaphragmatic tone. NIV-NAVA shows great promise in facilitat-
ing successful extubation and more efficient NIV, possibly by de-
creasing work of breathing (WOB) and by decreasing the amount
of gastric air in NIPPV through synchronization (4). It is rapidly
gaining favour for the provision of NIV.

Technical improvements in NIV have undoubtedly increased the
likelihood of success, while the patients we place on NIV have
gotten ever smaller. Simultaneously, “ETTphobia” threatens to
overtake “PEEPaphobia” as the dominant malady in NICUs as
NIV has been taken up with religious fervor around the world. This
is not a problem when NIV is used judiciously on appropriate pa-
tients who indeed do not require intubation and are best served by
an NIV modality; the problem arises when it is not.
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As a practicing bedside clinician, | have always believed in treating
the patient, not the numbers. NIV can and should be considered
even for a tiny baby should that baby’s respiratory drive be suf-
ficient and oxygen requirements low enough, but as much thought
should be put into failure criteria as is put into the selection of
respiratory support. Like an emotional investor who watches their
money disappear when the value of the stock they “believe in”
plummets into oblivion, too many clinicians stubbornly refuse to
intubate a baby who is telling them loudly and clearly in the only
language available to them that they are failing. What is that lan-
guage? There are several dialects: FiO2, apnea, bradycardia, and
WOB.

FiO,
July’s NT column discussed O, and O, toxicity and how they relate
to gestational age and endogenous antioxidant protection (or lack
thereof). The relative lack of antioxidant protection in the micro-
premature infant is well known. What is now becoming clearer
are the consequences of long-term exposure to increased levels
of O,: impaired pulmonary function later in life and structural lung
abnormalities (5), not to mention retinal damage. This effect ap-
pears to be a combination of O, concentration and time, and it has
been suggested that cumulative O, exposure during the first 72
hours of life is predictive of “respiratory symptoms and respirato-
ry-related health service and medication use during infancy in a
dose-dependent manner” (5).

“While high FiO2 is detrimental over the
long term, it is wise to avoid it during the
first 72 hours of ventilatory management
as much as possible.”

While high FiO, is detrimental over the long term, it is wise to
avoid it during the first 72 hours of ventilatory management as
much as possible. | maintain that the closest one can manage a
baby to 21% O, the better.

Finally, increasing O, requirements are usually an indication that
the lungs are de-recruiting. Ignored, this may progress to total col-
lapse with associated atelectrauma and resulting inflammatory
cascade.

Apnea and/or Bradycardia

Apneic and bradycardic episodes are de rigueur in the premature
infant even with adequate “caffeination.” NIPPV or NIHFO may
mitigate the severity of spells but come with the risk of increasing
gastric air. The changes in SpO, and cerebral blood flow associ-
ated with these episodes can contribute to the development of
ROP and cerebral bleeds, particularly during the first 72 hours of
life. An infant requiring frequent stimulation and adjustments in
FiO, during this period may be better off being intubated and ven-
tilated with a lung-protective strategy until this risk period is over.

woB

The smallest babies will generally display a degree of WOB, and
because their chest walls lack rigidity, some degree of intercostal
indrawing is usually evident. In and of itself, this is not of great
importance unless quite severe; however, when the chest wall sig-
nificantly retracts, this represents a problem. This may appear to
be more severe than is actually the case in the presence of a pec-
tus excavatum, as the concave chest gives the appearance of re-
traction even at rest. Severe indrawing is evidence of high airway

resistance and/or low pulmonary compliance. It may be accom-
panied by expiratory grunting, the infant’s physiological response
to maintain airway patency on expiration. This demonstrates the
need for greater support than is being provided to the baby.

Tachypnea is often cited as evidence that an infant is experiencing
increased WOB. Faster breathing clearly requires more energy
but smaller babies (just like smaller animals) tend to have faster
respiratory rates than larger ones. In isolation, mild tachypnea is
not concerning; however, in combination with other clinical obser-
vations such as retractions and increasing FiO,, it is. Tachypnea
can be a sign of insufficient recruitment since insufficient func-
tional residual capacity (FRC) results in decreased pulmonary
compliance. In this case, drawing smaller breaths at a faster rate
requires less energy than breathing at a slower rate with larger tid-
al volumes. Note that as compliance deteriorates, further grunting
may ensue, and respiratory rate may decrease as the collapsing
lung increases airway resistance (Ra/w) which, in turn, requires
longer expiratory time.

“Tachypnea can be a sign of insufficient
recruitment since insufficient functional
residual capacity (FRC) results in
decreased pulmonary compliance.”

Modes and Devices
Stand Alone NIV Devices
Bubble CPAP (BCPAP)

The bubbling from bubble (BCPAP) produces a high frequency,
low amplitude oscillation, and noise that may explain its history
of reliability and successful use. Even with this relatively ancient,
simple modality, some factors influence both the frequency and
amplitude of the bubble BCPAP, such as the flow rate, the di-
ameter of the submerged tube and the diameter of the BCPAP
bottle (6). Changing the underwater portion of the circuit also has
implications with a “J” shape improving oscillatory amplitude and
consistency (7), and the noise generated by the bubbling water
itself may also be implicated as a contributing factor to the mode’s
success (8). BCPAP may be used with virtually any NIV interface
that will fit.

Stand Alone NIV devices

The first commercial device that provided CPAP was the “Aladdin®’
from Hamilton Medical, later renamed the Infant Flow System®.
This device came with proprietary securement hats, nasal prongs,
and mask interfaces. A fluidic flip in the interface was purported
to reduce WOB by reducing expiratory resistance though some
question the validity of the evidence supporting this. Later models
(called SiPAP®) included providing bi-level pressure at an adjust-
able rate and inspiratory time. Later, an interface for synchroniza-
tion was added; however, it did not work very well in practice. The
Achilles heel of this system was its “safety” pressure limit. Once
a system pressure of 12cmH,O was reached, it would dump all
pressure for a few seconds. This happened more frequently as
support pressures increased such that, in practice, a CPAP level
of 8 cmH,O was its practical operational limit. Given that this most
commonly occurred when treating patients needing a high level of
support and who were on the verge of requiring intubation it was,
to say the least, frustrating.

NEONATOLOGY TODAYé¢www.NeonatologyToday.net¢September 2021 78


http://www.NeonatologyToday.net

High Flow Nasal Canulae (HF)

HF is one of the simplest ways to deliver CPAP. Nasal cannulae
are connected to a humidified source of gas flow, and the flow
rate is adjusted to deliver desired support. The cannulae must be
capable of delivering high enough flow rates. The RAM® canu-
lae are likely the most widely used interface for HF delivery. The
Wilkinson formula (9) has been used to estimate delivered CPAP
pressure, but many units simply adjust the flow rate to clinical ef-
fect in practice. Many infants respond quite well to this modality,
and an added benefit is patient comfort since the prongs do not
have to be tightly fitted for effect.

“he RAM® canulae are likely the most
widely used interface for HF delivery.

The Wilkinson formula (9) has been used
to estimate delivered CPAP pressure, but
many units simply adjust the flow rate to
clinical effect in practice.”

Ventilators

Early neonatal ventilators such as the Sechrist® were used to pro-
vide CPAP (and NIPPV) via a nasopharyngeal tube (NPT). This is
aregular ETT cut to a length either as determined by direct laryn-
goscopy to sit just behind the soft palate, or, as was the practice in
the unit | practice in, just over 4 cm. (The “P” of Portex on a Portex
ETT). With no leak compensation or synchronization, this was ru-
dimentary but did allow for a backup rate and inspiratory time (Ti).
A problem associated with these systems is how pressure was
typically set: circuit was occluded, pressure(s) set, and the device
attached to the NPT. Delivered pressure(s) were invariably lower
than set, compounded by CPAP levels of 5 cmH,O were rarely
exceeded. In addition, the resistance of the NPT increased WOB,
especially with a longer length.

Third-generation ventilators now include NIV modes. Leak com-
pensation, when available, greatly improves the consistency of
delivered pressure in the presence of air leak but in NIPPV mode,
maintaining peak inspiratory pressure remains a challenge. De-
creasing the slope or increasing inspiratory flow (if inspiratory
and expiratory flows can be adjusted independently) may help.
If HFO mode is available, these machines may also be used to
deliver NIHFO, although the mode has not been validated. Some
machines can also provide “oxygen therapy,” a constant flow de-
livered through the inspiratory limb of the circuit that can be used
for HF. This eliminates the need for additional equipment and cir-
cuits (other than the NIV interface); however, backpressure from
nasal prongs may cause the machine to dump pressure. (I have
performed bench testing that seemed to indicate 12 Ipm was a
maximum flow rate with the Drager® VN500, although | have seen
the machine dumping pressure at lower flows).

NIV Failure

The surest way to fail our patients on NIV is by failing to establish
what represents failure. May | suggest several?

FiO,
Increasing O, requirements usually indicate pulmonary derecruit-

ment. Increasing CPAP support or use of early NIPPV may re-
verse or mitigate increased FiO,; however, once derecruitment

occurs, re-recruitment is very difficult using NIV. In addition, lungs
are very prone to damage during recruitment on top of the dam-
age caused by derecruitment. | suggest an increase of >10% in O,
requirements should put NIV failure on the radar, combined with
other criteria doubly so.

Leaks

Even the most modern NIV devices and interfaces are rendered
less effective in the face of leaks, be they around the interface
itself or from an open mouth. Chin straps may be used to reduce
leakage from the mouth (and may be necessary with higher sup-
port pressures), and interfaces should be snug but not tight (with
the exception of the RAM® canulae). Nasal prongs should be
sized such that they just occlude the nares, and the nasal septum
should be visible and not blanched. Nasal masks are sometimes
better tolerated, but care must also be taken to avoid undue pres-
sure on the nasal bridge and upper lip. Overtightening of nasal
prongs can result in catastrophic damage to the nasal septum,
whereas with nasal masks, the bridge of the nose can be excori-
ated, or the entire centre of the face may be caved in.

Pressure and the Law of Diminishing Return

As NIV support pressure increases, so does the amount of gas-
tric air. Ensuring oral gastric tubes are in situ and vented to air
helps, as does routine aspiration of air from the stomach. Even-
tually, even with due diligence, there may be so much air accu-
mulation in the stomach that it compromises lung volume. This
results in increased WOB, tachypnea, and eventually complete
derecruitment. From a practical bedside perspective, | find CPAP
pressures or NIVHFO MAP of 212 cmH,O are likely to result in
excessive gastric distention and/or nasal damage from efforts to
maintain pressure if used for an extended period. As such, the re-
quirement for this level of pressure should be considered a failure.

“As NIV support pressure increases, so
does the amount of gastric air. Ensuring
oral gastric tubes are in situ and vented
to air helps, as does routine aspiration
of air from the stomach. Eventually,

even with due diligence, there may be so
much air accumulation in the stomach
that it compromises lung volume.”

PEEPAPHOBIA

| have bolded this sub-heading because it may be the factor most
likely to lead to NIV failure. Infants extubated to NIV should be
placed on a CPAP level equal to the MAP prior to extubations,
not PEEP. This may be weaned as indicated, but failure to pro-
vide sufficient distending pressure post-extubation is a sure path
to failure. Similarly, when NIV is the first intention, pressure must
be adequate to aid in recruitment. Initially, this may be 10 — 15
cmH,O or more. PEEPaphobia on the admission table is likely to
buy the patient an ETT.

Other Considerations

The need to vent gastric air as well as feed necessitates the place-
ment of an OGT. In some infants, the existence of an OGT may
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decrease vagal tone leading to bradycardic or apneic episodes.
One might be tempted to place the tube nasally to avoid this when
problematic. This should not be done as notching the nare from
pressure required to maintain a seal can occur quickly with an NIV
interface.

“One might be tempted to place the tube
nasally to avoid this when problematic.
This should not be done as notching the
nare from pressure required to maintain
a seal can occur quickly with an NIV
interface.”

Summary

NIV is a universally accepted form of respiratory support in the
NICU, and its use will only increase as technology improves. In
our desire to avoid the pitfalls of intubation and mechanical ven-
tilation, failing to recognize that NIV is not meeting the patient’s
needs is not the patient’s failure; it's the clinician’s.
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“September is Neonatal
Intensive Care Unit
Awareness Month. As
awareness is vital this
month, this article will
discuss the preliminary
findings from a qualitative
study to improve
awareness about the
experiences of women of
color in the NICU."

September is Neonatal Intensive Care Unit
Awareness Month. As awareness is vital
this month, this article will discuss the pre-
liminary findings from a qualitative study to
improve awareness about the experiences
of women of color in the NICU. Health
disparities, social determinants, and con-
cerns for provider bias are key themes in
this study. Recommendations are offered
to help support the needs of minority par-
ents in the NICU.

“Many women struggle
with healing post-delivery
while adjusting to the
physical, mental, and
emotional toll of having
their infant in the NICU."

Health Disparities

Many women struggle with healing post-
delivery while adjusting to the physical,
mental, and emotional toll of having their
infant in the NICU. In this study, wom-
en reported poorly controlled/managed
chronic health conditions prior to and dur-
ing the perinatal period. These mothers
identified high blood pressure, diabetes,
and prolonged hospitalizations prior to
delivery. African Americans are dispropor-
tionately affected by diabetes, high blood
pressure, and heart disease. (1) These
conditions can worsen in pregnancy and
jeopardize the health of mother and infant.
(1) Struggling with chronic health condi-
tions can contribute to further exhaustion,
mental and emotional challenges while
providing daily care and breastfeeding to
a NICU infant.

Social Determinants

In this study, the experience of minority
mothers in the NICU deviates from most
women in that the experience has an impli-
cation for life goals. Women in this study
talked about how the NICU experiences
fostered reflection on their life goals. In
this way, they want to improve their cir-
cumstances in life and commit to meeting

life goals. These goals include establish-
ing independent housing, furthering edu-
cational goals, and improving their credit.
Many of these women alluded to less-
than-ideal life circumstances and aware-
ness that housing, education, and finan-
cial (social determinants) improvements
are needed to improve their life. Social
determinants provide an accurate under-
standing of the disparities (1) and the ex-
periences of study participants.

Healthy People 2030 define social deter-
minants of health (SDOH) as environmen-
tal conditions where people live, learn,
and work that affect outcomes and risks
to health, functioning, and quality of life.
(2) The five domains of SDOH include
economic stability, education access and
quality; health care access and qual-
ity; neighborhood environment, social and
community context. (2) The areas of the
desired improvement expressed by study
participants align with the domains for
SDOH. Study participants’ reaffirmation of
these goals stems from a desire to provide
a better life to their NICU infant than what
they currently experience.

NICU Rollercoaster

Like the experiences of all mothers with in-
fants in the NICU, women of color highlight
the rollercoaster of emotions. Women dis-
close antithetical feelings when expressing
the experience of having an infant in the
NICU. These feelings include happy/sad,
comfortable/uncomfortable, bond/loneli-
ness, and closeness/rejection. Mothers
in a NICU also cite feelings of exhaustion,
fear, surprise, and confusion. Study partic-
ipants identified sadness and worry during
the NICU course; however, it is unknown if
they experienced or met full criteria for de-
pression, anxiety, stress, or trauma disor-
ders. It is important to note that in the first
post-partum year, an estimated 20-30% of
NICU parents have a diagnosable mental
disorder. (3) Itis recommended that NICU
mental health professionals (NMHP) inter-
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act with all parents to provide screenings for emotional distress,
antenatal screenings, layered levels of support, and telemedicine
support. (3)

“Although the emotions associated with
having an infant in the NICU can vary
throughout a NICU stay (days, weeks,

or months), two common factors that
influence the experiences of minority
women are the health status of the infant
and the type of interactions with NICU
providers.”

Study participants also have very positive experiences in the NICU
and express feeling thankful, heightened mood, and amazement
with the NICU experience. Although the emotions associated with
having an infant in the NICU can vary throughout a NICU stay
(days, weeks, or months), two common factors that influence the
experiences of minority women are the health status of the infant
and the type of interactions with NICU providers.

Provider Bias

Study participants expressed concerns about trust and worries
about the safety of their infant during the NICU course. The con-
cern and worry expressed by study participants are warranted.
Race and insurance status increases the potential for implicit bias.
(4) When implicit bias occurs, patients receive less attention to
medical needs, postponed medical care, and insufficient quality of
care. (4) Inthe NICU, parents should function as healthcare team
members, and their feedback incorporated into the treatment plan.
(5) NICU providers’ communication and teaching activities were
pathways for establishing trust and assurance of infant safety for
study participants. Participants evaluated their ability to trust the
NICU providers through communication, teaching, and education
activities.

The study showed a correlation between positive experiences in
the NICU, quality, and quantity of provider communication, teach-
ing and education, and perceptions of a welcoming environment.
It is widely known that NICU provider communication and parent
education are standards of care and essential components in the
NICU journey. The quality of provider communication with minor-
ity populations can increase their involvement in family-centered
care. (6) NICU staff education should focus on methods for in-
volving parents in the care of the infant, enhancing and expanding
family-centered developmental care. (6) In addition, NICU staff
education needs to include awareness and methods for deliver-
ing culturally effective care, which includes diversity (i.e., race,
gender, sexual orientation, ethnicity, spirituality, socioeconomic
status), cultural traditions, and care preferences. (6)

Conclusion

It is essential to bring awareness to the experiences of all mothers
and families who experience the NICU. Although there are some

shared experiences of having an infant in the NICU, unique expe-
riences occur for minority women. There is a burden of care-relat-
ed social determinants of health, health disparities, implicit (and
explicit) bias. These concerns require NICU providers to make
concerted efforts to establish therapeutic relationships. NICU
providers must prioritize and offer targeted support for biopsycho-
social needs and ensure an environment of trust and safety. The
latter is stressed as it is sometimes assumed that provider posi-
tion and title imply trust and safety, where, in the case of minority
populations, this role may strain and challenge the provider/parent
relationship. Regarding NICU provider awareness, the Interdisci-
plinary Recommendations for the Psychological Support of NICU
Parents provide standards of care and a starting point in bridging
the disparity gap.
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Cambridge
Scholars
Publishing

A Multidisciplinary Approach to Perinatal Cardiology

Volume 1
Edited by P. Syamasundar Rao and Dharmapuri Vidyasagar

Hardback
A Multidisciplinary

Approach to ISBN-13:
978-1-5275-6722-1

Perinatal Cardiology

Volume 1 ISBN-10:
1-5275-6722-2

Date of Publication:
24/04/2021

Pages / Size:
794 / A5

Edited by

P. Syamasundar Rao Price:
Dbarmapun Vidyasagar £99.99

Book Description

Recent developments in diagnostic and therapeutic aspects of cardiac and neonatal issues have advanced the care of the
newborn. To achieve excellence in cardiac care, however, close interaction and collaboration of the pediatric cardiologists
with neonatologists, pediatricians, general/family practitioners (who care for children), anesthesiologists, cardiac surgeons,
pediatric cardiac intensivists, and other subspecialty pediatricians is mandatory. This book provides the reader with up-to-
date evidence-based information in three major areas of neonatology and prenatal and neonatal cardiology. First, it provides
an overview of advances in the disciplines of neonatology, prenatal and neonatal cardiology, and neonatal cardiac surgery in
making early diagnosis and offering treatment options. Secondly, it presents a multidisciplinary approach to managing
infants with congenital heart defects. Finally, it provides evidence-based therapeutic approaches to successfully treat the
fetus and the newborn with important neonatal issues and congenital cardiac lesions. This first volume specifically explores
issues related to perinatal circulation, the fetus, ethics, changes in oxygen saturations at birth, and pulse oximetry screening,
diagnosis, and management.

About the Editors

Dr P. Syamasundar Rao, MD, DCH, FAAP, FACC, FSCALI, is Professor of Pediatrics and Medicine and Emeritus Chief of
Pediatric Cardiology at the University of Texas-Houston Medical School. He received his medical degree from Andhra
Medical College, India, and subsequently received post-graduate training both in India and the USA before joining the
faculty at the Medical College of Georgia, USA, in 1972. He has also served as Chairman of Pediatrics at King Faisal Specialist
Hospital and Research Center, Saudi Arabia, and Professor and Director of the Division of Pediatric Cardiology at the
University of Wisconsin and St. Louis University, USA. He has authored 400 papers, 16 books and 150 book chapters, and is
a recipient of numerous honors and awards.

Dr Dharmapuri Vidyasagar, MD, MSc, FAAP, FCCM, PhD (Hon), is currently Professor Emeritus in Pediatrics at the
University of Illinois, Chicago, where he served as Professor of Pediatrics for four decades. He is a graduate of Osmania
Medical College, India. He has published over 250 papers and authored several books with a focus on prematurity, neonatal
pulmonary diseases and neonatal ventilation. His goal is to reduce neonatal mortality in the USA and around the world, and
he has received multiple awards and honors including the Ellis Island Award.

A Multidisciplinary Approach to Perinatal Cardiology Volume 1 is available now in Hardback from the
Cambridge Scholars website, where you can also access a free 30-page sample.
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Caring for Pregnant Patients & Their Families:

Providing Psychosocial Support During
Pregnancy, Labor and Delivery

WWW.MYPERINATALNETWORK.ORG

Continuing education credits provided by

cQC/LQC




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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Educate. Advocate. Integrate.
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Postpartum Revolution

2

CONGENITAL

CARDIOLOGY
TODAY

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

Subscribe Electronically
Free on the Home Page

www.CongenitalCardiologyToday.com
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TAKE THE NECESSARY STEPS TO
The PREGNANT MOM’S Guide To

ELlMINATE INEQUITIES Sta))ing SAFE DURING COVID-19

Prioritize
health + racial
equity as a goal.

Take precautions
& LIMIT INTERACTIONS.

Make
health equity
and implicit bias
training mandatory,

Communicate
with parents using
plain language.

Partner with - -
Black parents Maintain at least
Hire, retain, or parner to deliver A 30-DAY SUPPLY
with Black Preemie family bias free care. OF YOUR MEDICATIONS.
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SHARED DECISION-MAKING

PROTECTS MOTHERS + INFANTS

DURING COVID-19

KEEPING MOTHERS +

INFANTS TOGETHER
Means balancing e
the risks of... » SEPARATION AND TRAUMA
EVIDENCE
O ’ . L
.II“I ( ,: We encourage families and clinicians to
remain diligent in learning up-to-date evidence.
*
PARTNERSHIP SHARED |\ ceeommons

DECISION-MAKING

SSESS PREFERENCES

What is the best
_ _ EACH A DECISION
for this unique dyad? VALUATE THE DECISION

TRAUMA-INFORMED -

\ggé Both parents and providers ¢
7 are confronting significant... e UNCERTAINTY

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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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
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when it matters most.
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NEONATOLOGY TODAY is interested in publishing manuscripts from Neonatologists,
Fellows, NNPs and those involved in caring for neonates on case studies, research results,
hospital news, meeting announcements, and other pertinent topics.

Please submit your manuscript to: LomalLindaPublishingCompany@gmail.com
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What Will It Take to Increase Maternal Vaccination Rates?

Michelle Winokur, DrPH, and the AfPA Governmental Affairs
Team, Alliance for Patient Access (AfPA)

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

“Maternal vaccines can protect pregnant
moms and vulnerable babies. So why
aren’t more women getting them? A

new white paper, Improving Maternal
Immunization Status, sheds light on this
important question. (1)”

Maternal vaccines can protect pregnant moms and vulnerable
babies. So why aren’t more women getting them? A new white
paper, Improving Maternal Immunization Status, sheds light on
this important question. (1)

Maternal Vaccination Challenges

The white paper highlights two challenges related to vaccination
and expectant moms.

1) Inadequate data. Determining which women experience
gaps in vaccination is difficult because a comprehensive re-
cord of vaccinated pregnant women does not exist in the
United States. Establishing a widely used vaccine registry
or an immunization information system could help identify

coverage gaps. Once armed with this information, health
care professionals and policymakers could direct targeted
campaigns to reach the communities with the lowest rates.

2) Poor coordination and implementation of maternal im-
munization programs. The people developing programs
at the federal level and the health care professionals imple-
menting those programs in the states are not communicating
well with one another. Greater collaboration is necessary for
overcoming on-the-ground challenges and testing solution-
driven approaches. California, for example, is piloting a pro-
gram that provides clinics with Tdap starter doses so provid-
ers will have vaccines on site. This negates having pregnant
women return for a subsequent appointment once the vac-
cine is stocked or go elsewhere to get vaccinated.

“Overcoming low maternal vaccine
rates also requires education. Expectant
moms may be unaware that getting
these shots protects their baby during
the “window of vulnerability” — before
newborns can receive their own
vaccinations.”

Educating Expectant Moms

Overcoming low maternal vaccine rates also requires education.
Expectant moms may be unaware that getting these shots pro-
tects their baby during the “window of vulnerability” — before new-
borns can receive their own vaccinations.

Newborns whose mothers receive both shots during pregnancy
are 81% less likely to be hospitalized with flu before six months
old. They are also 78% less likely to get pertussis — whooping
cough — in their first two months of life, as compared to newborns
whose moms did not receive the shots.

“Newborns whose mothers receive both
shots during pregnancy are 81% less
likely to be hospitalized with flu before
six months old. They are also 78% less
likely to get pertussis — whooping cough
— in their first two months of life, as
compared to newborns whose moms did
not receive the shots.”
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Despite the benefits, just 40% of expectant moms got the recom-
mended flu and Tdap — the combination of tetanus, diphtheria,
and pertussis — vaccines in 2019. Rates were even lower among
Black and Hispanic expectant moms. (2,3)

An Essential Part of Prenatal Care

Overcoming the challenges outlined in the paper will take time
and resources. But the data supporting maternal immunization
vaccine recommendations are compelling, and as the authors
note, the shots are “an essential part of prenatal care.”

Fifteen prominent public health, professional and maternal health
organizations contributed to the paper. Read more about the chal-
lenges and solutions in Improving Maternal Immunization Status.

This content article was also published at InstituteforPatientAc-
cess.org

References:

1. https://roar-assets-auto.rbl.ms/documents/11382/Im-
proving%20Maternal%20lmmunization%20Status%20
White%20Paper%5B2%5D. pdf

2.  https://www.cdc.gov/flu/prevent/flushot.htm

3.  https://'www.cdc.qov/vaccines/hcp/vis/vis-statements/tdap.
html
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Still a Preemie?

Some Preemia\ are born months emh at a\tnmah low

birthweights. They fight for each breath and face nearly

insur mountabh health obstacles.

But that’s not every preemie’s story.

Born between
34 and 36 weeks' Kﬂm
gestation? \XREEM‘E

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

@ < 0 ——

Jaundice Feeding issues Respiratory
problems

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

Born preterm
at a “normal” f\
weight?

Though these babies look heulﬁg
they can still have complications

and require NICU care.

But because some health plans
determine coverage based on a
preemie’s weight, families of

4 ’ babies that weigh more may
¢ face access barriers and
J\ unmanageable medical bills.

‘ o amce

Born preterm
but not admitted
to the NICU?

Even if preterm babies
don't require NICU care,

0| 5l

they can still face health challenges.

Those challenges can extend through
childhood, adolescence and even
into adulthood.

Some Preemies ¢ All Preemies

Will spend weeks
Gl in the hospital

ns Will have lifelong Deserve appropriate
:; health problems health coverage

Face health
risks

Need access to

Qe0Q Are disadvantaged
@ @ proper health care

from birth

National Coalition
AU‘IH for Infant Health

www.infanthealth.org
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www.nationalperinatal.org/mental_health
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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):

Engage within Pediatric Healthcare, Science, Research,
and Innovation

Amy Ohmer

International Children’s Advisory Network

“Autumn greetings from iCAN! This is a
great time to think about indoor activities
as the seasons begin to change, and

for our young people, iCAN offers a
multitude of fun ways to engage within
pediatric healthcare, science, research,
and innovation. ”

Autumn greetings from iCAN! This is a great time to think about in-
door activities as the seasons begin to change, and for our young
people, iCAN offers a multitude of fun ways to engage within pe-

diatric healthcare, science, research, and innovation. If you have
not had a chance to visit our unique and informative iCAN educa-
tional materials, we invite you to do so now. The newest learning
module for kids, families, and the community is freely available
and has been designed BY KIDS - FOR KIDS to teach the basics
of Pediatric Clinical Research Trials. To check it out, visit iCAN at
https://www.icanresearch.org/ican-curriculum.

For nearly a decade, PEDS 2040 has been the leading confer-
ence on pediatric innovation. On September 22-24, The Society
of Pediatric Innovation, founded by Dr. Anthony Chang, along with
an amazing line-up of partners, including the International Chil-
dren’s Advisory Network, Inc. (iCAN), are gathering virtually to
continue our mission to shape the future of pediatrics, featuring a
diverse group of industry leaders, dynamic panels, and network-
ing opportunities.

To support PEDS2040, iCAN is seeking youth members and par-
ents to help provide insight into their journey with iCAN through
participation in a virtual panel session. The panel will be held
on September 22nd and moderated by iCAN President Leanne
West from 12:15 - 12:45 EDT. To see all of the speakers dur-
ing this three-day event, head over to https://www.ispidkids.org/
peds2040/. Check frequently as more exciting details will be un-
veiled.

Registration for this innovative event is open at visit https://www.
ispi4kids.org/peds2040/.

Are you looking for ways to better engage patients within your
projects? iCAN is helping to support the pediatric voice by sharing
recordings of youth members and experts during our monthly ASK
THE EXPERTS series led by Dr. Anthony Chang, CHOC, AIMED,
iSPI. If you would like to be an expert for our monthly sessions,
please email Amy Ohmer at amyohmer@icanresearch.org.

September 22-24, 2021

INTERNATIONAL
SOCIETY FOR
Pediatric

Innovation
F— 4

Registration is'Open!
ispi4kids.org/peds2040

A Virtual Event

204089

FORGING NEW CONNECTIONS

iSPl Members

Free

Register now for

$125
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Because of our supportive partnerships,
#iCANMakeADifference

You can too! Pledge to be a SPONSOR for the
2022 iCAN Summit
Email us at info@iCANResearch.org

The International Children's Advisory Network, Inc., (iCAN]) is a tax exempt organization as described in
Section 501(c)3 of the Internal Revenue Code.
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International Children's Advisory Network

SAVE THE DATE

July 13th through July 17th, 2022
To be held in-person at the University of Lyon, Franc
Hosted by iCAN KIDS France

Registration Opens May 15th, 2022

HS- L
Sign up for for updates at
www.iCANResearch.org
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iCAN is continuing the effort to get all kids to where they need to
be to share their own expert experiences through our continued
Community Patient Partnership with the FDA and through collab-
orative partnerships with MRCT, PFMD, and AlMed. Each ses-
sion is recorded, and all recordings may be found of our youth
member sessions sharing support of medical device wear, insight
to health conditions, and more on https://www.icanresearch.org/
videos.

“Coming up this fall, iCAN’s Director,
Amy Ohmer, will partner once again with
Theresa Shalaby, Senior Regulatory
Services Manager, Functional Plain
Language Summaries, Synchrogenix, a
Certara Company, to share in support for
how to involve young people throughout
the lay summary review.”

Coming up this fall, iCAN’s Director, Amy Ohmer, will partner once
again with Theresa Shalaby, Senior Regulatory Services Man-
ager, Functional Plain Language Summaries, Synchrogenix, a
Certara Company, to share in support for how to involve young
people throughout the lay summary review. Certara, the global
leader in biosimulation, will host the inaugural “New Horizons in
Pediatric Drug Development Symposium,” taking place October
28-29, 2021. The two-day virtual symposium is being held to bring
together thought leaders and innovators in pediatric drug develop-
ment to share new developments in the field and to collaborate on
new ideas to advance pediatric drug development into a new era.

Do you have an iCAN chapter at your hospital? There is no cost
to create a chapter or for a child to participate, as iCAN is sup-
ported through sponsoring partnerships. Starting a chapter is free
and easy, as iCAN helps each group get started and up and run-
ning. If you would like to start a chapter, often, the best place to
start is through your hospital’s ChildLife center. We are happy to
meet with your ChildLife team to help share how iCAN is making
a difference in patients’ lives around the world. To set up a meet-
ing, please contact us by email at info@icanresearch.org or visit
www.icanresearch.org. If any interested kids are not involved in
an iCAN chapter but would still like to participate, iCAN offers a
Virtual Chapter to accommodate any child, anywhere in the world.
All children are welcome and are encouraged to join us!

“In 2022, for the second week of July,
iCAN and their KIDS France Chapter will
be hosting the 8th Annual iCAN Summit,
June 11th - June 15th, 2022.”

In 2022, for the second week of July, iCAN and their KIDS France
Chapter will be hosting the 8th Annual iCAN Summit, June 11th -
June 15th, 2022. iCAN will offer an interactive series of in-person
sessions at the University of Lyon, France, to support learnings

through the pediatric patient perspective as well as industry learn-
ings on innovation, science, and pediatric research. Children from
ages 8-18 will meet with stakeholders to share their knowledge
and expertise as kids, many of whom are living with rare, compli-
cated, and complex conditions. Registration opens March 15th,
2022, and everyone is invited through www.icanresearch.org.
Check us out and learn from the kids!

Looking ahead to 2022, iCAN is busy creating the Summit 2022
agenda. Check out our BRAND NEW 2022 Summit video to bet-
ter understand what iCAN is all about. Get ready for the iCAN
2022 Summit Lyon, France!

To keep track of all of the new content being added for the Sum-
mit, be sure to check out https://www.icanresearch.org/2022-sum-
mit and add a bookmark to connect easily.

Through this endeavor, iCAN will be seeking sponsorship for our
kids to attend the iCAN Summit and continue supporting the pe-
diatric voice by including children in research, science, innova-
tion, and medicine/medical device development. To help us by
sponsoring a youth member, please email Amy Ohmer, Director,
amyohmer@icanresearch.org. All donations support iCAN, a tax-
exempt organization described in Section 501(c)3 of the Internal
Revenue Code. All donations are welcome and appreciated.
https://www.icanresearch.org/sponsoring

#ICANMakeADifference #CAN #iCANBeDigitallylnvolved #CAN-
2022Summit

Disclosure: The author has no conflicts of interests to disclose.
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Respiratory Syncytial Virus is a

Really

S erious

\irus
Here's what you need to

watch for this RSV season

Coughing that gets Rapid breathing

worse and worse and wheezing

—bgd— gl%

Breathing that causes Bluish skin, lips,
their ribcage to “cave-in" 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

66

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

Q’ National

Perinatal

Association

which is especially
dangerous for babies
younger that 3 months.

www.nationalperinatal.org/rsv

PROTECT YOUR FAMILY FROM

RESPIRATORY VIRUSES

flu 4 coronavirus

o7

WASH YOUR HANDS

often with soap and
warm water.

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

COVER COUGHS
AND SNEEZES.

Sneeze and cough
into your elbow.

USE AN
ALCOHOL-BASED
HAND SANITIZER.

STAY AWAY
FROM SICK PEOPLE

Avoid crowds.
Protect vulnerable
babies and children.

% National

Perinatal

www. nationalperinatal.org Association
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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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Inductive Processes, Heuristics, and Biases
Modulated by High-Reliability Organizing (HRO)
for COVID-19 and Disasters

Daved van Stralen, MD, FAAP, Thomas A. Mercer, RAdm, USN
Abstract

We view and understand the world through our internal logic, both
public and private internal logic. The logic of practice differs by
the frame of reference — a fixed point or within the flux of events,
which can have “cosmology episodes” that collapse sensemak-
ing. We have different perceptions and capabilities from the differ-
ent reference frames, Eulerian and Lagrangian specificities, Eu-
clidean, and topological spaces. When approaching a situation,
all we have is observation, induction, and the capability to learn
through action. Because people have limited time and knowledge,
they must make inferences from the information they have avail-
able. We almost universally use heuristic, subjective approaches
for better decision-making for complex, interactive problems and
processes. Heuristics work through the nearness of information
between the old problem-solution and the new problem, a topo-
logical space. In routine operations, we are susceptible to heuris-
tic bias, yet error corrects this heuristic bias counterintuitively. We
have found four predominant heuristics that cause consequential
bias and interfere with effective decision-making: availability, rep-
resentativeness, confirmation bias, and over-conservative revi-
sion. Motivated reasoning, a fifth bias but not from a heuristic,
overly scrutinizes information that conflicts with closely held be-
liefs. Unless we assume that every word and behavior could in-
stantly be wrong, we can too easily begin treating our treatments.

“Interviewing people for After Action
Reports or following a serious event, the
authors initially hear stories that don’t
match how people act in threatening
circumstances (1). The stories only

make sense through publicly accepted
beliefs, heuristics, and logic. A supportive
challenge to the description of their
actions, while the authors let the person
know they had been in similar situations,
quickly changes the narrative to one more
consistent with human experience.”

Introduction

Interviewing people for After Action Reports or following a serious

event, the authors initially hear stories that don’t match how peo-
ple act in threatening circumstances (1). The stories only make
sense through publicly accepted beliefs, heuristics, and logic. A
supportive challenge to the description of their actions, while the
authors let the person know they had been in similar situations,
quickly changes the narrative to one more consistent with human
experience.

Several areas that a person transforms for acceptability are their
private logic, how they learn through action, sensemaking short-
cuts, and reason.

We view and understand the world through our internal logic, both
public and private internal logic. Our public logic informs our sto-
ries and what we openly expect in a situation. Our intimate ex-
planations to ourselves and a few trusted others come from our
private logic.

“This is not a trivial distinction; private
logic is quite visible in the first minutes

or hours after a tragedy as events expose
the raw beliefs of each person. Because
we otherwise have no access to people’s
intimate internal logic, some behaviors and
beliefs may not make sense to us unless
we appreciate this private internal logic.”

This is not a trivial distinction; private logic is quite visible in the
first minutes or hours after a tragedy as events expose the raw
beliefs of each person. Because we otherwise have no access to
people’s intimate internal logic, some behaviors and beliefs may
not make sense to us unless we appreciate this private internal
logic. One author (DvS) has extensive experience as the first per-
son to arrive at an emergency, observing this change in behaviors
and words as family or friends arrive.

We more easily observe this in the hospital following an accident,
such as near-drowning when one parent had sole custody of the
child. Within several days a narrative develops faulting the cus-
todial parent. Leigh Aveling, the hospital chaplain, explained how
this shatters the family’s dynamics. During the first several days,
family or friends enter and gain greater influence. Aveling and
the author approached the next drowning admission differently.
Within the PICU, they isolated the parents from family and friends,
with the chaplain offering spiritual counseling and the intensivists
explaining childhood behaviors and accidents.

After 48 hours, the extended family could visit in the presence of
parents. The paternal grandparents openly blamed the mother.

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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The father tenderly placed his arm around her and said it was an
accident; no one intended it to happen. He continued defending
the mother throughout the PICU admission. The child survived.

The rules of their narrative affect their understanding of the event
as it unfolds, how they interpret the results, and how they tell their
story. This is how they explain but also how they understand. We
will hear this internal logic and the shift from private to the public
when we listen to their description or during an interview immedi-
ately after events have occurred. First, they make sense to them-
selves; then, the story seems to change as they begin to make
sense to others. This is not falsity; listen for their internal logic, as
it will help explain their actions and how they will act next time. “It
is after the fact that we retrospectively begin to attribute specific
reasons for the decisions that we made,” Capt. Chesley “Sully”
Sullenberger (personal communication).

Academicians studying the logic of practice from outside the flux
and trajectory of events attempt to normalize cognition and behav-
iors without the necessary access to inner mental states impaired
by stress and threat that are manifested as contingently linked
behaviors (2-4). Detached observation and identification of ab-
stract properties, necessary for scientific objectivity, conceal the
situational reasoning and intent of the operator (4-6). The internal
logic of operations that individuals utilize becomes unrecognized
and inaccessible (7).

“Detached observation and identification
of abstract properties, necessary

for scientific objectivity, conceal the
situational reasoning and intent of the
operator (4-6). The internal logic of
operations that individuals utilize becomes
unrecognized and inaccessible (7).”

When unrecognized within a system, this concealment impedes
the development of experts (6). The academic focus on abstract
properties diminishes or further conceals the development of ex-
pert performance which, paradoxically, comes from experience in
particular situations rather than abstractions (6, 8).

Renaud Vidal (9), research engineer, Aix Marseille University,
observed the “presumption of logic becomes a presumption of
control.” HRO decentralization and distribution of autonomy to
field operators can undermine the necessary presumption logic
and control. The loss of confidence in the system destabilizes the
confidence—cautiousness balance. Bob Bea, Professor Emeritus,
Civil Engineering, University of California, Berkeley, maintains a
database of over 600 engineering failures and has studied some
of the largest engineering disasters in recent U.S. history (10).
Bea has also had the experience of a novice placed in a danger-
ous context.

“Some of the work we have done has been able to reach
[field operators] and capture their perceptions and ideas
for improvements = worker/operator empowerment.
However, many of my colleagues have used methods
and approaches that have depowered the worker/opera-
tors because of the dramatic differences in ‘language’
and ‘motives.”

Bob Bea, 8/30/2005, personal communication

The unsupported belief that objectivity and distance from practice
outweigh subjectivity and proximity can lead researchers, leaders,
and managers to consider operators as biased, imprecise, and
nonrational. The organization and human practices can then be
made more rigorous through scientific knowledge with scientific
rationality (4). Rejection of the logic of practice used by operators
enacts unrecognized restraints that become visible in a crisis (11,
12), a dangerous form of latent failure.

Yet within the NICU, the environment can become unpredictable
from time compression and abrupt changes in structure. The
Neonatologist must work with imperfect information in flux—the
internal logic of events changes. Threats impair the mind, which,
if unmodulated, can easily become unrecognized and even nor-
malized (13).

Karl Weick (14) described how these “cosmology episodes” col-
lapse sensemaking and leadership. This occurred even with sea-
soned wildland firefighters during the 1949 Mann Gulich Fire. Such
abrupt breaches in the environment involve the entire group or
organization. What is rational and logical in structured, predict-
able environments becomes harmful during a cosmology episode.
Actions or events may appear irrational solely because we do not
recognize the system’s internal logic. We likely continue our use
of classical, scientific logic even as the system’s internal logic
changes.

This forms a gap between what executives and administrators ex-
pect based on concepts and plans developed from public logic
and the actual behaviors that emerge from private logic.

“Our presence in or out of a system is
more than a different frame of reference.
We have different perceptions and
capabilities. For Newtonian mechanics,
physicists must make specific the frame
of reference when they study natural
phenomena.”

Private logic

Our presence in or out of a system is more than a different frame
of reference. We have different perceptions and capabilities. For
Newtonian mechanics, physicists must make specific the frame
of reference when they study natural phenomena. There is an as-
sumption of Euclidean space, yet more likely, the operator is in a
topological space. For our purposes, we shall identify the space
we describe.

Time is integral to emergencies and crises. For example, remov-
ing the time component from stress and the stressor makes them
uncontrollable and inescapable. Uncontrollability is a recognized
cause of stress and inescapability; the inability to maintain ‘safety
distance’ is a recognized cause of fear (2, 15). The metaphors we
use for stress come from physics and the study of solids. Stress in
colloids and fluids differ in response to pressure, solids deform or
break while many fluids are incompressible, and shear stress, sol-
ids deform, and fluids flow. (Compressible fluids develop disconti-
nuities called shocks.) We limit our use of metaphor and analogy,
staying close to the inductive principles for using an analogy.

There are two specifications for fluid flow that align with experi-
ence (Table 1), Eulerian and Lagrangian specifications. Eulerian
specifications align with business management studies, while La-
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grangian specifications align with psychological studies.

Eulerian, quantitative | Langrangian,

qualitative
Frame External, fixed point Within flow
Focus on the specific Focus on the
location individual moving
parcel
Properties Flow Trajectory

Continuous mea-
sure

Flow analysis Fluid velocity, volume,

rate

Multiple, fixed positions Parcel velocity

with position, pres-
sure

Characteristics | Rate of change of sys-

tem Variables fixed at a

Individual parcels
Along individual

point trajectories

Table 1: Eulerian and Lagrangian Specifications (16)

The specific relation between the operator and the particular situ-
ation constitutes the logic of underlying practice (4, 17). The pur-
pose of logic for the operator in an HRO is to update mental pat-
terns of observed reality for an accurate representation to guide
actions in the world (4, 7, 18), reasoning in transition to develop
expert performance (19), open up a universe of possibilities (20),
and to grasp ambiguity to sustain ongoing projects (21).

“When the logic of practice is made visible,
other factors lead to its suppression.
Leaders and managers may believe field
operators cannot grasp the necessary
content or exercise the necessary
judgment. This becomes self-fulfilling
when the organization maintains operators
at the competence skKill level, the level of
abstract learning, and below the practice of
the particular situation. ”

When the logic of practice is made visible, other factors lead to
its suppression. Leaders and managers may believe field opera-
tors cannot grasp the necessary content or exercise the neces-
sary judgment. This becomes self-fulfilling when the organization
maintains operators at the competence skill level, the level of ab-
stract learning, and below the practice of the particular situation.
There is little need for rationality or logic of practice at the compe-
tence level because procedures become routines and standards.
A high-turnover workforce becomes interchangeable (22).

Epistemic logic is concerned with logical approaches to knowl-
edge and belief, how operators perceive and understand the
actual world. People may have believed as a conviction that ev-
erything they believe is true, or only believe what is objectively
true, that is, independent of their subjectivity. There are small but
conceptually important differences between the frames of view.

Knowledge of the situation depends on the frame of reference (3,
23): the perfect (objective) external, the imperfect external, and
the subjective internal points of view. The external views compare
to Eulerian specifications, while the internal point of view is more
akin to the Lagrangian view.

The perfect external view represents assumptions of omniscience
and perfect knowledge of the situation, uninvolved with events.
This view also assumes access to how operators are feeling and
thinking. We believe the models developed cannot be wrong.

The imperfect external view represents someone outside the situ-
ation but without full knowledge of the situation. This models lead-
ership more closely from a distance. We assume these opera-
tional models could be wrong.

“The imperfect external view represents
someone outside the situation but without
full knowledge of the situation. This
models leadership more closely from a
distance. We assume these operational
models could be wrong.”

Inductive processes

Induction is to learn through action. To approach any situation or
to experience a situation that abruptly envelopes us, at first, all
we have for learning is observation. It is the observation that be-
gins the inductive process and how we gain knowledge. Leonhard
Euler (24) described this, “We should use such a discovery as an
opportunity to investigate more than exactly the properties dis-
covered and to prove or disprove them; in both cases, we may
learn something useful.” Through induction and common sense,
we find the regularity and coherence behind the visible surface;
we discover the “engine” driving the problem (25-27).

John Boyd, an influential U.S. Air Force military tactician, de-
scribed straightforward mental approaches for us to “act relatively
free or independent of any debilitating external influences” when
our mental patterns may not represent observed reality. “Creativ-
ity is related to induction, synthesis, and integration since we pro-
ceed from unstructured bits and pieces to a new general pattern
or concept. We call such action a creative or constructive induc-
tion...this creative induction is the separation of the particulars
from their previous domains by the destructive deduction. Without
this un-structuring, creating a new structure cannot proceed—
since the bits and pieces are still tied together as meaning within
unchallenged domains or concepts, John Boyd (18).

Boyd’s response to a disruption of observed reality parallels
Weick’s sensemaking perspective that operators create what they
focus on through repeated cycles. For Weick’s sensemaking, the
operator distinguishes cues within an ambiguous event to use for
enactment toward a resolution that restores the disrupted activ-
ity (28, 29). Both authors describe the rapidity of inductive and
deductive processes as responses to disrupted cosmology. John
Dewey describes the same functions of inductive and deductive
processes but over a longer time period of discovery:

“When pains are taken to make each aspect of the movement as
accurate as possible, the movement toward building up the idea
is known as inductive discovery (induction, for short); the move-
ment toward developing, applying, and testing, as deductive proof
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(deduction, for short). While induction moves from fragmentary
details (or particulars) to a connected view of a situation (univer-
sal), the deduction begins with the latter and works back again
to particulars, connecting them and binding them together. The
inductive movement is toward discovering a binding principle; the
deductive is toward testing, confirming, refuting, and modifying it
based on its ability to interpret isolated details into a unified ex-
perience. So far as we conduct each of these processes in the
light of the other, we get valid discovery or verified critical thinking,
John Dewey (30).

Induction ensures safety and reliability. Knowledge from observa-
tion “must be carefully distinguished from the truth; it is gained
by induction,” Leonhard Euler (24). Inductive processes are the
chance to “correct our ideas when they are wrong, to adapt them
to reality,” George Pdlya (31). These creative inductive processes
move the system from disorder toward order and a goal-oriented
system (18, 32).

“A disaster or pandemic COVID 19 brings
the environment into our medical work area.
We experience complexity, loss of structure,
and lose definability — characteristics of

the ill-structured problem (33). Business
management and medical decision-

making approaches support computational
routines such as algorithms for decisions
and actions. Such computational routines,
however, do not support learning.”

Heuristics

A disaster or pandemic COVID 19 brings the environment into our
medical work area. We experience complexity, loss of structure,
and lose definability — characteristics of the ill-structured problem
(33). Business management and medical decision-making ap-
proaches support computational routines such as algorithms for
decisions and actions. Such computational routines, however, do
not support learning. On the other hand, heuristics can search
the complex or poorly structured environments of a disaster to in-
crease accuracy in decision-making and make our working model
more detailed (34, 35). Heuristics are how we learn while solving
ill-structured problems (36).

Heuristics and ambiguity

During a disaster, Bayes’ Theorem can update the probabilities
of events from updated information. This assumes we have suf-
ficient time and that we can generate the information. Bob Bea,
Professor Emeritus, Civil Engineering, University of California,
Berkeley (8/8/2007, personal communication), (37) underscored
that Bayes’ Theorem “should only be used to update epistemic or
model-parameter uncertainties.” These uncertainties occur from
the model’s imperfections and are fundamentally ‘information
sensitive,” that is, increasing information reduces the uncertainty.
Claude Shannon’s Information Entropy describes how choice,
acting to change uncertainty to certainty, creates information (38).

Heuristics operate outside this system by making the model more
accurate in real-time (34). In a disaster, we work with “inherent

or natural uncertainties that are fundamentally information insen-
sitive” (Bob Bea, 8/8/2007, personal communication). Acquiring
more information does not necessarily reduce uncertainty. Nev-
ertheless, heuristics can increase accuracy and add detail (34).

Ambiguity corrupts accuracy and detail. “Ambiguity may lead us
to construct a world that, while supported by evidence, is not true.
We select evidence and interpretations for their plausibility, but
later events show we were wrong” (39). However, Karl Weick (21)
embraces ambiguity — to reduce ambiguity, you must initially in-
crease it. Through the engagement of the complex and ambigu-
ous environment, we then organize the situation. The active en-
gagement of ambiguity creates understanding, organization, and
communication, like Shannon’s statement that when we make
choices in uncertainty, we create information (38). From our ex-
perience and the use of heuristics, we learn through engagement
and can then manage the ambiguity and complexity of a disaster.

Heuristic problem solving

For complex, interactive problems and processes, we almost uni-
versally use heuristic, subjective approaches for better decision-
making (36, 40). Heuristics are the mental operations we use to
learn how to solve problems, improve our performance, make use
of our intuition and insight (25, 36), make inferences about the en-
vironment (31), and identify and correct errors (41). Heuristics are
built from our experience and modeling, watching other people
solve problems (25, 41).

Heuristics work through the nearness of information between the
old problem-solution and the new problem (42). Thinking while
acting and learning by doing utilize this topological information
while trial and error occur when the distance between experience
and the situation is too great or non-existent. Topological distanc-
es are relational rather than hierarchical.

We cannot equate the rapidity of making a connection with the
presence, utility, or effectiveness of a heuristic. Speed of connec-
tion does come from a heuristic, but it is the availability heuristic
discussed below. However, practical, common-sense decision-
making evaluates the consequences of actions, tempering the
speed of association (27). For innovative decision making, “a ma-
jor part of the decision-making task [is] to discover what conse-
quences will follow” (43).

“Heuristics work through the nearness

of information between the old problem-
solution and the new problem (42). Thinking
while acting and learning by doing utilize
this topological information while trial and
error occur when the distance between
experience and the situation is too great or
non-existent.”

Heuristic, “serving to discover or find out,” describes provisional
reasoning to discover the problem’s solution and is often based on
induction or analogy (25). Heuristics would be specific to a situ-
ation and, for the embedded problem, derive rationality from the
structure of the environment (44, 45). We use heuristics when we
don’t know. Acting when we do not know relies on error identifica-
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tion and correction to maneuver through events (27, 32, 46).

Herbert Simon and Allen Newell (36) recognized that people have
limited time and knowledge; therefore, they must make inferences
from the available information. This means contingently ignoring
part of the information while using partially relevant information
when we don’t know which part is relevant (27, 47). Heuristics
are a large part of practical, common-sense problem solving (27).

Heuristic Bias

Heuristics are the rules we use for intuitive predictions, like the
more statistically based Bayes’ Theorem. Daniel Kahneman and
Amos Tversky studied heuristic rules and subsequent biases by
comparing them to Bayes’ Theorem'’s statistical prediction. Spe-
cifically, they evaluated category and numerical prediction (48).

But what if we wanted to predict influence. “What action can |
take to influence the situation?” The uncertainties within a disaster
are not ‘information sensitive,” imperfections that can be reduced
with Bayes’ Theorem. The uncertainties in a disaster are inherent
to entropy in an open system. Such uncertainties are fundamen-
tally “information insensitive.” Information is less to create a better
model than it is to guide actions.

Heuristics, when they don’t take us to a satisfactory result (33),
can keep us trapped in a failed bias (48). For example, when we
learn a dynamic skill, moving from novice to proficient, we use the
new information to extend our performance (6, 49). Failures will
increase as we gain motor and cognitive control. Once our perfor-
mance becomes stable, our instructor takes us to a higher level
of training. The cyclic increase and decrease in performance as
we add skills is regression to the mean. An indirect consequence
comes when the instructor complements the student for improve-
ment; the student pushes the skill and begins to fail. The instructor
interprets the new failure because of the complement. The op-
posite occurs with improved performance after criticism (48). A
teaching culture develops where complements are not given, and
criticism is good teaching technique.

“Decision-making in academic studies
is to decide for the answer, a normative
result. Too great a distance from the
normative value is an error (35, 48).”

Decision-making in academic studies is to decide for the answer,
a normative result. Too great a distance from the normative value
is an error (35, 48).

Decision-making in a volatile situation is to move toward safety,
bring control, generate information, give meaning, and reduce
ambiguity. Decision-making works through reciprocal feedback;
response to an action is interpreted and guides the next action,
much like John Boyd’s OODA Loop (50). In uncertainty and vola-
tility, accuracy drives our beliefs and decisions and leads to more
accurate inferences (35). Algorithmic strategies for normative out-
comes use information and computation (26, 33) while relying on
a stable model of an actual world

Heuristics as psychological bias, normative with a singular de-
cision, can favor algorithmic approaches such as protocols and
rules. Heuristics for decisions to increase accuracy bring about
engagement and sharing of freshly generated information. Recip-
rocal decision-making relies on heuristics for decisions, error for
correction, and consequences for guidance (21, 33, 35, 46). The

decision doesn’t end until the threat has abated.
Heuristics and psychology

Heuristics are also understood to be mental operations for predic-
tion and judgment under uncertainty. Heuristics are economical
and effective in these situations but lead to systematic and pre-
dictable errors and biases (51, 52). Academic studies measure
single or ‘final’ decisions made from beliefs and predictions, using
probability as a standard. For example, the representativeness
heuristic measures the bias that what you see represents what is
actual. The bias comes from connecting what you see to a stereo-
type that you have. Acting during a dynamic, complex situation,
you would use representativeness as a starting point, then use
inductive processes to distinguish bias from the truth (24), probing
the situation and your hypothesis in the form of the OODA loop
(53). Also, the prediction has a different meaning in preparation
for and responding to an abrupt event. While heuristic reasoning
is good, Pdlya underscores that heuristic reasoning is not rigorous
proof (25). Like much of our experience in dangerous situations,
you use it without fully trusting it.

In training novices, we have found four predominant heuristics
(Table 2) that cause consequential bias and interfere with effective
decision-making: availability, representativeness, confirmation
bias, and over-conservative revision. Motivated reasoning, a fifth
bias but not from a heuristic, prevents accepting information that
contradicts a strongly held belief. This is not confirmation bias.

“In training novices, we have found four
predominant heuristics (Table 2) that
cause consequential bias and interfere
with effective decision-making: availability,
representativeness, confirmation bias,
and over-conservative revision. Motivated
reasoning, a fifth bias but not from a
heuristic, prevents accepting information
that contradicts a strongly held belief. This
is not confirmation bias.”

Heuristic Bias

Availability What you think of first is most im-
portant

Representativeness What you see represents events

Confirmation bias Seek supporting evidence

Overconservative revision | More information to stop than start

Motivated reasoning Overly scrutinize evidence against

strongly held beliefs

Table 2: Heuristics and biases

Availability, also called frequency bias, leads us to accept our first
impression. Availability bias also occurs when redundant mea-
surements of variables influence our perceptions. Availability also
biases us toward precision and the use of numbers as quantitative
information over qualitative values.

Amos Tversky and Daniel Kahneman (51) described the impor-
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tant role ‘imaginability’ has toward our view of the risks of an ad-
venturous expedition. Imagine the contingencies with which you
are not equipped to cope. Although this is more of a frame prob-
lem, it represents how a new frame can lead to inordinate concern
from staff. “If many [contingencies] are vividly portrayed, the ex-
pedition can be made to appear exceedingly dangerous, although
the ease with which disasters are imagined need not reflect their
actual likelihood. Conversely, the risk involved in an undertaking
may be grossly underestimated if some possible dangers are ei-
ther difficult to conceive or simply do not come to mind.” We see
this in inexperienced staff and families.

“Conversely, the risk involved in

an undertaking may be grossly
underestimated if some possible dangers
are either difficult to conceive or simply
do not come to mind.” We see this in
inexperienced staff and families.”

Tversky and Kahneman, however, focused decision-making on
threats one could conjure, or even worse, worry of not conjur-
ing enough threats. Operators in dangerous contexts seek capa-
bilities for threats, particularly capabilities they can generalize to
unforeseen threats or that extend operations into novel situations
(41, 54, 55).

We can demonstrate availability by asking someone to spell the
word “folk.” Then ask, “What is the white of an egg called?” The
answer you had made available to the brain is “yolk.” We experi-
ence availability with consultants because the information from
their specialty is more available to them. Acceptance of our first
impression simplifies the situation. We, too easily, stop developing
more structure. Mentally listing 3-4 causes of the situation helps
discipline the mind to continue thinking after the first acceptable
answer.

“Acceptance of the suggestion in its first form is prevented by look-
ing into it more thoroughly. Conjectures that seem plausible at first
sight are often found unfit or even absurd when their full conse-
quences are traced out. Even when reasoning out the bearings of
a supposition does not lead to rejection, it develops the idea into
a form in which it is more [apt] to the problem,” John Dewey (30).

Representativeness, closely tied in with complexity and “reluc-
tance to simplify,” leads us to regard partial information as if it
were complete information: what you see represents what is hap-
pening. This is a difficult one to break because practical, common-
sense problem solving uses partial information (27), which is also
all we have when we begin to engage. When we recognize the
bias of representativeness, we can reevaluate the situation and
update and revise our beliefs.

Confirmation bias derives from cognitive dissonance. To reduce
dissonance, we search for confirming information. We look for evi-
dence that will support our conclusions while ignoring disconfirm-
ing, discrepant data. Confirmation and availability biases are in-
sidiously dangerous; an individual stops considering alternatives.

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

The author (DvS) assumed care for a child with a ‘do not resus-

citate order’ due to failure of cardiovascular support. The treating
and consulting teams supported the withdrawal of medical sup-
port from the patient. Vascular access was lost, effectively termi-
nating support. The author placed a central venous catheter from
a supraclavicular approach and confirmed placement by chest x-
ray. In the early-morning hours, the child went into abrupt respira-
tory distress. A chest x-ray showed fluid in the chest on the side
with the catheter. Further studies revealed that the catheter was
alongside, rather than inside, the vein. All the required fluids and
medications were entering the chest cavity rather than the blood-
stream. Oddly, the child had improved. The author discontinued
all medications under the assumption that the medications were
not necessary. The child continued to improve.

Medication to strengthen the heart had constricted blood vessels
and caused kidney failure. This led to medications to dilate the
blood vessels and to improve kidney function. Other medications
also became involved to help maintain physiological balance. We
had been treating our treatments.

It is easier to identify the symptoms of “treating the treatment” in
others rather than in your own care. The author resolved “treating
the treatments” on several patients during evaluation for an organ
transplant. Consultants and second opinions play an important
role in high-risk environments since they bring new points of view.

“ Error corrects heuristic bias. Though
counterintuitive, the individual in these
situations considers every action could
be wrong. The author (DvS) served on

a fire rescue ambulance in South Los
Angeles ten years after the Watts Riots.
The Crips and Pirus (later the Bloods)
were moving north. Recognizing a gang
member by clothing, behavior, stance, and
countenance influenced our approach.”

Error corrects heuristic bias. Though counterintuitive, the indi-
vidual in these situations considers every action could be wrong.
The author (DvS) served on a fire rescue ambulance in South Los
Angeles ten years after the Watts Riots. The Crips and Pirus (later
the Bloods) were moving north. Recognizing a gang member by
clothing, behavior, stance, and countenance influenced our ap-
proach. The gang ‘uniform’ had yet to form. However, we had to
discern the gang member from the ‘wannabe’ attempting to join
or the youth adopting the gang appearance for their protection.
Each needed to be treated differently. It was the feedback during
our interactions that guided us. To stick with the wrong approach
could lead to our injury or mistreating a youth trying to get by and
stay in school. Every word and behavior could instantly be wrong.

Cognitive science

Artificial intelligence was modeled from human cognition. Her-
bert Simon differentiated human thinking between well-structured
problems that humans and computers could solve with algorithms
and ill-structured problems that humans could solve with heuris-
tics but computers could not (36). Artificial intelligence worked to
make computers operate like human thinking. From this research,
the field of cognitive psychology developed (56). Computers then
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became a metaphor for cognitive scientists to understand hu-
man thinking (57), bringing along easily understood algorithms as
thinking models. As a result, algorithms are often the method prof-
fered to work with complex situations and with a large amount of
information for decisions.

We urge caution regarding the reliance on algorithms and the
over-scrutiny of heuristics for operations during a disaster.

Motivated reasoning

Motivated reasoning is the spontaneous default mechanism for
defending their prior attitudes and actively challenging arguments
incongruent with their strongly held beliefs. People are unaware
of their use of motivated reasoning, which comes from motives to
achieve an accurate conclusion or maintain a specific conclusion
(58).

A person firmly holds their desired conclusion even if it involves
rejecting disconfirming evidence (58-60). Rather than emotion or
identity, this is reasoning toward a preferred conclusion affecting
forming impressions, determining beliefs and attitudes, evaluating
evidence, and making decisions (58, 61). Analytical sophistication
and education do not reduce the presence of motivated reasoning
(62).

Motivated beliefs are unconsciously directed toward a goal (62).
Protecting a self-serving conclusion comes from their prior beliefs;
the conclusions seem more plausible. Motivation appears to have
its effects through cognitive processes rather than emotion (58).
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 (58).

We commonly find this in lay science and medical issues, that
once they formed an impression, they have motivated reasoning
to keep it. Scientific and health literacy then fail (63). It is difficult
to counter their arguments. They may be receptive when the mes-
sage is congruent with their preexisting goals or when their mo-
tivation comes from a deep existential need (60). Still, the direct
challenge can evoke strong emotions, even physical anger, and
outrage (58, 62). This is a clear sign you have infringed on a pro-
tected, cherished belief.

Individuals protect cherished beliefs for several reasons (58, 62).
Motivated reasoning enhances self-efficacy against a problem of
self-control or gives utility for beliefs to counter a perceived weak-
ness in a desired trait. Motivated reasoning also protects personal
and social identity. Selective updating by information avoidance
and asymmetric processing of good and bad information protects
these beliefs (62).

This is the danger of motivated reasoning to over-scrutinize new
information that disconfirms cherished beliefs. Abrupt threats,
Weick’s loss of cosmology, do not respond to cherished beliefs.
In the search for solutions, heuristics help if we calibrate our deci-
sions through early error detection and correction. We must rap-
idly distinguish ambiguous cues calibrated to actual events (28,
29), not beliefs. We gain accuracy through inductive processes
and heuristics.

Motivation for accuracy takes greater cognitive effort for reason-
ing, attending to relevant information, deeper processing, and
more complex rules (58). This is similar to the approach described
by Simon for the ill-structured problem (36), where greater accu-
racy is achieved through heuristics and reciprocal (50) decision
making (35, 36). The concern of avoiding a wrong judgment and
drawing the wrong conclusion while more careful cognitive pro-
cessing parallels HRO reasoning. A consequence is the reduction
of cognitive biases (58).

Conclusion

We do not give up our judgment and creativity in a dangerous
context or lose our thinking under time compression. We can use
inductive processes to learn from the environment as we act. We
can use heuristics to develop solutions for the embedded, ill-de-
fined problem through vigilance toward error, using error to de-
fine our operational envelope (46). Anomalies and disconfirming
evidence are valuable; we search for them. Counterintuitively, by
constantly proving ourselves wrong, we become closer to being
right.

“We do not do this through speed or
shortcuts but by increasing our tempo.
Boyd described the methods and benefits
of a faster tempo: the ability to transition
more rapidly than events change, develop
more repertoires of action, free and open
communication, interactive support,
increased information sources to select
from, and generation of new ideas that can
be rapidly tested (64). Our private logic can
then become our public logic. ”

We do not do this through speed or shortcuts but by increasing
our tempo. Boyd described the methods and benefits of a faster
tempo: the ability to transition more rapidly than events change,
develop more repertoires of action, free and open communication,
interactive support, increased information sources to select from,
and generation of new ideas that can be rapidly tested (64). Our
private logic can then become our public logic.

“Morally, we interact with others by avoiding mismatches between
what we say we are, what we are, and the world we have to deal
with,” John Boyd (64).
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Medical News, Products & Information

Compiled and Reviewed by David Vasconcellos, MS IV

CDC: Delta variant causing increase in
pediatric COVID-19 cases, not severity

Alyson Sulaski Wyckoff, Associate Editor
September 07, 2021

Two new studies found COVID-19 cases in children and adoles-
cents have been increasing in number but not severity since the
delta variant became predominant.

The studies from the Centers for Disease Control and Prevention
(CDC) also showed adolescent COVID-19 hospitalization rates
are highest among those who are not vaccinated and in communi-
ties with low vaccine coverage.

“What is clear from these data is community level vaccination cov-
erage protects our children,” CDC Director Rochelle P. Walensky,
M.D., M.P.H., said at a news conference. “As the number of CO-
VID-19 cases increase in the community, the number of children
getting sick, presenting to the emergency room and being admit-
ted to the hospital will also increase.”

Both studies in the Morbidity and Mortality Report looked at
COVID-19 among children and adolescents ages 0-17 years and
compared data from July and August when the highly transmissible
delta variant was dominant to earlier periods in the pandemic.

A study of national data on COVID-19 cases among children and
adolescents in 2021 found they peaked in January, dropped in
June and spiked in August. The weekly COVID-19 hospitalization
rate followed a similar pattern.

During the week ending Aug. 14, about 1.4 of every 100,000 chil-
dren and adolescents were hospitalized for COVID-19, nearly five
times the weekly rate in late June and close to the peak in Janu-
ary, according to another study of 14 states.

Children ages 0-4 years have had the highest pediatric hospital-
ization rates since the start of the pandemic, and their weekly rate
of 1.9 per 100,000 children in mid-August was nearly 10 times
that of late June.

Researchers looked for signs if delta is causing more severe dis-
ease. Both studies found statistically similar levels of severity be-
fore and after delta was dominant. For instance, about 23% of
those hospitalized were admitted to the intensive care unit in the
delta period compared to 27% pre-delta. Likewise, 10% required

invasive mechanical ventilation and 2% died in the delta period
compared to 6% and 1%, respectively, before delta.

“Although we are seeing more cases in children and more overall
cases, these studies demonstrated that there was not increased
disease severity in children,” Dr. Walensky said. “Instead, more
children have COVID-19 because there is more disease in the
community.”

The increased hospitalizations are coming at the same time as
a spike in respiratory syncytial virus, causing many children’s hos-
pitals to report intensive care units at or near capacity.

Impact of vaccination

Both studies showed vaccination has a significant impact on CO-
VID-19 hospitalizations. One foundunvaccinated adolescents
were hospitalized in July at a rate 10 times higher than fully vac-
cinated adolescents.

The other showed emergency department visits and
hospitalizations for COVID-19 were 3.4 and 3.7 times higher in
states with the lowest vaccination coverage compared to states
with the highest vaccination coverage.

About 53% of adults, 46% of adolescents ages 16-17 years and
37% of those ages 12-15 years are fully vaccinated, according
to CDC data and an AAP _analysis. About 404,000 adolescents
received their first dose this past week, a rate that has declined
for three weeks.

“We know what we need to do to protect our children,” Dr. Walen-
sky said. “Get vaccinated, wear masks and follow CDC guidance.
We must come together to ensure that our children, indeed our
future, remain safe and healthy during this time.”

Associate Editor Alyson Sulaski Wyckoff contributed to this report.
Resources

Information from the CDC on clinical considerations for CO-
VID-19 vaccines

CDC COVID vaccination toolkit for pediatricians

] AAP guidance on providing COVID-19 vaccines to adoles-

ders can also
' :

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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Information for parents from Healthy-
Children.org on preparing children
and adolescents for COVID-19 vac-
cination

CDC COVID-19 guidance for schools
AAP COVID-19 guidance for schools

Contact information for AAP headquarters
American Academy of Pediatrics

345 Park Blvd, Itasca, IL 60143

New AAP main number: 630-626-6000

NT

American Academy of
Pediatrics, Section on
Advancement in Thera-
peutics and Technology

Released: Thursday 12/13/2018 12:32 PM,
updated Saturday 3/16/2019 08:38, Sunday

11/17/2019 and Friday 11/20/2020

The American Academy of Pediatrics’ Sec-
tion on Advances in Therapeutics and Tech-
nology (SOATT) invites you to join our ranks!
SOATT creates a unique community of pedi-
atric professionals who share a passion for
optimizing the discovery, development and
approval of high quality, evidence-based
medical and surgical breakthroughs that will
improve the health of children. You will re-
ceive many important benefits:

. Connect with other AAP members who
share your interests in improving effec-
tive drug therapies and devices in chil-
dren.

. Receive the SOATT newsletter con-
taining AAP and Section news.

. Access the Section’s Website and Col-
laboration page — with current happen-
ings and opportunities to get involved.

. Network with other pediatricians, phar-
macists, and other health care provid-
ers to be stronger advocates for chil-
dren.

. Invitation for special programming by
the Section at the AAP’s National Con-

ference.

. Access to and ability to submit re-
search abstracts related to advancing
child health through innovations in pe-
diatric drugs, devices, research, clini-
cal trials and information technology;
abstracts are published in Pediatrics.

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 members
(those holding masters or doctoral degrees
or the equivalent in pharmacy or other health
science concentrations that contribute to-
ward 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

Supporting NICU Staff so they can support families

Providing online

The preeminent provider of compelling perinatal education on
psychosocial support created through interprofessional collaboration

education that is...

« Story-Driven
« Trauma-Informed
. Evidence-Based
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Perinatal

Association

I |
B %

! N

www.mynicunetwork.org
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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#H

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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AAP flu recommenda-
tions allow for coad-
ministration with CO-
VID-19 vaccine

Melissa Jenco, News Content Editor
September 03, 2021

Editor’s note:For the latest news on COV-
ID-19, visit http./bit.ly/AAPNewsCOVID19.

Influenza vaccine and COVID-19

Influenza vaccine can be administered si-
multaneously with or any time before or
after administration of the currently avail-
able COVID-19 vaccines. Because it is
unknown whether reactogenicity of CO-
VID-19 vaccines will be increased with
coadministration of flu vaccine, the reac-
togenicity profile of the vaccines should be
considered. Clinicians should consult cur-
rent guidance on coadministration of CO-
VID-19 vaccines with influenza vaccines
from the Advisory Committee on Immuni-
zation Practices (ACIP) of the Centers for
Disease Control and Prevention (CDC)
(https://bit.ly/3AGBwS0) and the AAP
(https://bit.ly/3yTsLnd).

Children who have acute moderate or se-
vere COVID-19 should not receive influ-
enza vaccine until they have recovered.
Those with mild illness can be vaccinated.

“As we continue to face another year of the
COVID-19 pandemic, timely influenza vac-
cination of all persons 6 months of age and
older, is a priority this year,” said Flor M.
Munoz, M.D., M.Sc., FAAP, a lead author
of the policy statement. “This is particular-
ly important for anyone who has medical
conditions that increase the risk for compli-
cations for both influenza and COVID-19,
including children.”

Additional updates for 2021-°22

Composition: For the first time, all pediat-
ric and adult influenza vaccines are quad-
rivalent. Viral strain components influenza
A(H1N1) pdm09 and A(H3N2) components
are new, while influenza B components are
unchanged from last season.

Vaccine formulations for children 6
through 35 months of age also are the
same as last season. Afluria Quadriva-
lent is the only vaccine for children in this
age group available in a dosing volume of
0.25 mL prefilled syringe. Fluzone Quadri-
valent, which previously was available in
a 0.25-mL and a 0.5-mL prefilled syringe,
is available only in a 0.5-mL dose for this
group. However, a 0.25-mL dose still is an
approved option if drawn from a multidose

vial. The presentation and approved dose
for the two other vaccines available for this
age group, Fluarix and FluLaval, is 0.5mL.

The age indication for the cell culture-
based inactivated influenza vaccine, Flu-
celvax Quadrivalent, has been extended
to ages 2 years and older (previously 4
years and older).

Doses, timing: All influenza immunization
doses should be completed by the end
of October, if possible. Children ages 6
months through 8 years who are receiving
flu vaccine for the first time, who have had
only one dose ever prior to July 1, 2021,
or whose vaccination status is unknown
should be vaccinated as soon as vaccines
become available so they can receive two
doses four weeks apart by the end of Oc-
tober. Data available to date on waning
immunity do not support delaying vaccina-
tion in children.

The language in the policy statement
on contraindications for 1IV and LAIV
has been updated to harmonize with ACIP
recommendations and package inserts.
A documented previous severe reaction
to any IIV or LAIV is a contraindication to
vaccination.

Other recommendations

. Children 6 through 35 months of
age can receive any licensed, age-
appropriate IIV available this season,
at the dose indicated for the vaccine.
Children 36 months (3 years) and
older should receive a 0.5-mL dose
of any available, licensed, age-ap-
propriate vaccine.

. Efforts should be made to ensure
vaccination of children in high-risk
groups and their contacts, unless
contraindicated.

. Product-specific  contraindications
must be considered when selecting
the type of vaccine to administer.
Children who have had an allergic
reaction after a previous dose of any
influenza vaccine should be evalu-
ated by an allergist to determine
whether receipt of the vaccine is ap-
propriate.

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

NEONATOLOGY TODAYéwww.NeonatologyToday.net¢September 2021 121


http://www.NeonatologyToday.net
mailto:MGoldstein%40llu.edu?subject=
mailto:jburke%40aap.org?subject=
http://aap.org
 http://www.aapexperience.org/
 http://www.aapexperience.org/
http://bit.ly/AAPNewsCOVID19
https://bit.ly/3AGBwS0
https://bit.ly/3yTsLnd
mailto:LomaLindaPublishingCompany%40gmail.com?subject=I%20have%20a%20great%20idea%20for%20a%20manuscript%21

This holiday season
3,600 families won't be
celebrating with their baby.

i Bt
i T
ol e o~
i rai L

candle p .

Sawing babies: Supporting familiss.

;:;f Hh:'E:S Did you know that premature and low birth
cared for these weight babies have a 4x greater risk for SIDS?
precious babies
we say.....
AN "Thank you.” At First Candle we're educating parents, grandparents
"\ f"\’ and caregivers about safer sleep to make sure all babies
e flrSt reach their first birthday. Learn more at firstcandle.org

B candle


http://www.firstcandle.org
http://www.firstcandle.org
http://www.firstcandle.org

. Children with egg allergy can receive
IIV or LAIV without any additional
precautions beyond those recom-
mended for all vaccines.

. Pregnant women should receive
IIV at any time during pregnancy to
protect themselves and their infants.
Women in the postpartum period who
did not receive vaccination during
pregnancy should receive influenza
vaccine before hospital discharge.
Influenza vaccination during breast-
feeding is safe for mothers and their
infants.

. The AAP supports mandatory influ-
enza vaccination of health care per-
sonnel.
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Continued support of
telehealth services
urged to address dis-
parities: AAP

Trisha Korioth, Staff Writer
September 01, 2021

Editor’s note: For the latest news on
COVID-19, visit http:/bit.ly/AAPNewsCO-
VID19.

Updated AAP interim guidance strongly
urges continued use of telehealth and in-
person services so that all children and
adolescents have access to health care
during and after the pandemic. The interim
guidance parallels recommendations in
anew AAP policy statementto continue use
and sustain integration of telehealth into
future models of pediatric care. The policy
is published in the September Pediatrics.

International

Sth World ¢ ongress of I diatric
Cardiology and Cardiac Surgery

SEPTEMBER 19-24, 2021

Care by pediatricians, pediatric medical
subspecialists and pediatric surgical spe-
cialists should not be delayed due to dif-
ficulties with in-person access, according
to the AAP. However, many communities
have not been able to access care through
telehealth due to lack of infrastructure,
such as high-speed broadband, and lack
of culturally appropriate information, sup-
port and resources.

“These inequities can result in worsening
existing health disparities, rather than re-
ducing them,” according to the AAP. “This
critical mode of health care access will
continue in post-pandemic settings.”

The AAP said continued use of telehealth
visits is part of the matrix of care options
and provides “the right care in the right
place at the right time.”

The updated interim guidance comes as
COVID-19 cases have been rising sharply.
From Aug. 12-26, the cumulated number
of child COVID-19 cases increased 9%
(384,137 cases were added), according
to a report from the AAP and Children’s

WASHINGTON IDLC,

Hospital Association. Children represent
14.8% of all cases in the U.S.

The interim guidance also recommends
the following:

. All pediatric health care services, in-
cluding telehealth, should be coordi-
nated through the medical home.

. Well-child care should be consistent
with Bright Futures: Guidelines for
Health Supervision of Infants. Chil-
dren and Adolescents, fourth edition,
and the corresponding AAP/Bright
Futures periodicity schedule.

. Disparities in under-resourced popu-
lations’ access to telehealth should
be monitored and addressed.

. Quality metrics data collection and
analysis measures should be sup-
ported across institutions so that dis-
parities in telehealth access can be
monitored, evaluated and responded
to quickly.

. Payment should be provided for

d naftcineg
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voice-only  (telephonic) services
when infrastructure does not support
full telehealth services.

. Graduate medical education pro-
gram curriculum should be designed
to educate trainees on how to pro-
vide high-quality telehealth services.

Updates also were made to the Guidance
Related to Early Care and Education/Child
Care During COVID-19 and Guidance on
Providing Pediatric Well-Care During CO-
VID-19. Visit http://bit.ly/AAPcovid-19quid-
ance.
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American Academy of Pediatrics
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COVID-19 town hall:
Experts address
schools, testing,
quarantine, therapies

Trisha Korioth, Staff Writer
September 03, 2021

Editor’s note: For the latest news on
COVID-19, visit http./bit.ly/AAPNewsCO-
VID19.

Pediatrician experts at an AAP virtual CO-
VID-19 town hall shared information on
mitigating risks as school resumes, testing
and quarantine, monoclonal antibody
therapy and combating misinformation.
Following are highlights.

Monoclonal antibody therapy

Vaccination should be the primary way to
avoid severe illness from COVID-19, but
pediatricians also may have questions
about use of monoclonal antibody therapy

for COVID-19 treatment and post-expo-
sure prophylaxis, said Yvonne A. Maldo-
nado, M.D., FAAP, chair of the AAP Com-
mittee on Infectious Diseases.

The Food and Drug Administration has ap-
proved monoclonal antibody therapy for
emergency use in children over age 12.

For treatment, a patient receives an hour-
long infusion and is kept for observation.
Facilities must be capable of accommodat-
ing a patient for several hours. Although it
has high efficacy in reducing hospitaliza-
tions from COVID-19, Dr. Maldonado said
therapy can be expensive.

Post-exposure prophylaxis requires a
shorter visit. A monoclonal cocktail is given
subcutaneously in a smaller amount than
infusion therapy. It has been successful in
reducing infections by about 80% if given
within 96 hours of exposure, according to
Dr. Maldonado.

Effectiveness of mitigation measures

During the 2020-'21 school year, COV-
ID-19 transmission levels in a community
played a large role in decisions to stay
open or to close. This school year is dif-
ferent, with the availability of vaccines and
improved understanding of effective miti-
gations (e.g., masking, 3 to 6 feet of dis-
tance, staying home when sick).

Preliminary data show mitigation mea-
sures can prevent significant spread of
the virus, including the delta variant, within
classrooms, said Sara Bode, M.D., FAAP,
chair-elect of the AAP Council on School
Health Executive Committee.

Dr. Maldonado pointed to a re-
cent study that showed during a surge of
SARS-CoV-2 in North Carolina, outbreaks
were uncommon within schools where
masking was routine. “The risk of infection
in them was really very low,” she said.

Joelle Simpson, M.D., M.P.H., FAAP, a
member of the AAP Council on Children
and Disasters Executive Committee, said
patients she sees in the emergency de-
partment (ED) are a “pulse check of what's
going on in the community.” EDs are see-
ing a surge of critical care patients, mostly

from other viral illnesses such as respira-
tory syncytial virus.

Dr. Simpson also has noticed an increase
in anxiety and uncertainty among fami-
lies regarding school-related decisions on
testing and quarantine. This has prompted
them to reach out to their primary care
pediatrician or come to the ED.

Pediatricians in communities where
schools aren’t using mitigation measures
are answering more calls from families and
helping to guide them through exposure,
testing and return to school. “Navigating
all of that complexity is still a challenge for
many communities right now,” Dr. Bode
said.

Consistent communication

Clear communication across an entire pe-
diatric group or institution is crucial, Dr.
Simpson said. This includes knowing what
is recommended regarding testing, quar-
antine and other common topics. When
there is a disconnect in the institution, she
said, it contributes to misinformation. She
suggested posting guidelines online and
regularly communicating across teams to
ensure that consistent information is car-
ried throughout the organization.

“There’s already so much divisive news
and misinformation going on, even for us
as trained providers ... | found that virus of
misinformation is one of the most challeng-
ing things to tackle through all of this,” Dr.
Simpson said.

Dr. Bode agreed and urged pediatricians to
be creative in starting conversations with
parents to provide accurate information.
“At any point that they’re coming in, if you
can start that conversation, it’'s a good time
to start it.”

Dr. Maldonado encouraged pediatricians
to keep communicating with each another.
“We’'re well past the time when we thought
this pandemic would be over,” she said.
“The hardest part is to really remember to
practice self-care because it's hard to feel
like you can stop because (the pandemic)
hasn’t stopped.” She reminded everyone
to support each other, “not only for the
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good of your patients, but your own well-
being.”
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Improving
Understanding of
Bronchopulmonary
Dysplasia to Optimize
Childhood Outcomes

Published on Sep 02, 2021 in Neonatology
Update

Preterm infants with bronchopulmonary

Join@ NPA

dysplasia (BPD), particularly those who
require prolonged mechanical ventilation
during the neonatal period, are at high
risk for poor medical and developmental
outcomes throughout childhood. Today,
about half of extremely preterm infants
who survive to 36 weeks post-menstrual
age (PMA) have BPD. Infants with BPD
have increased risk for poor respiratory
health, developmental delay, and cere-
bral palsy. As children with BPD mature
beyond infancy, they continue to demon-
strate important developmental sequelae.
BPD is associated with approximately one-
standard deviation decrease in childhood
intelligence and significantly increased risk
for cerebral palsy. In addition, children and
adolescents with BPD have poorer perfor-
mance than other children across multiple
domains, including academic skills, visual-
motor integration, executive function, mo-
tor coordination, and social function.

Our team of investigators in the Children’s
Hospital of Philadelphia Chronic Lung Dis-
ease Program, in collaboration with the
Eunice Kennedy Shriver National Institute
of Child Health and Human Development
(NICHD) Neonatal Research Network, de-

gl

veloped a treatment-based classification of
BPD disease severity. This new definition
of BPD is based on the level of respiratory
support at 36 weeks PMA, regardless of
oxygen administration. This definition has
high predictive accuracy for both death or
serious respiratory morbidity and death or
moderate to severe neurodevelopmen-
tal impairment at 18-26 months corrected
age. A higher grade of BPD is associated
with more severe developmental impair-
ment.

Impact of strategies to prevent or treat
BPD

Over the past several decades, many
therapies and care strategies—including
prenatal therapies, immediate postnatal
medications, and respiratory strategies to
prevent BPD and later approaches to treat
or decrease severity of BPD—have been
rigorously evaluated and introduced into
the bedside armamentarium. The hope is
that by preventing or treating BPD, these
strategies will also improve longer-term
outcomes.

The key perinatal strategy to prevent BPD
is administration of antenatal corticoste-
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roids, which reduce mortality, respiratory
distress syndrome, and several other im-
portant neonatal morbidities. Unfortunate-
ly, however, antenatal steroid treatment
does not reduce the incidence of BPD or
improve the developmental outcomes of
survivors. In the immediate postnatal pe-
riod, noninvasive respiratory support as
an alternative to routine intubation in the
delivery room, early surfactant treatment
of intubated infants, and vitamin A all lead
to reductions in the combined endpoint of
death or BPD in very preterm infants. How-
ever, none of these approaches has been
demonstrated to improve developmental
outcomes at 2 years.

The impact of postnatal corticosteroids on
both BPD and longer-term developmental
outcomes is uncertain due to heterogene-
ity in existing research as well as in clinical
practice, including the type of steroid used,
timing of administration, dosing regimen,
route of administration, and baseline risk
for adverse outcomes in the treated chil-
dren. When given during the second week
or beyond, this therapy may reduce risk for
adverse developmental sequelae. Howev-
er, much remains to be learned about how
to best use postnatal steroids to reduce
BPD while protecting neurodevelopment.
Lastly, inhaled steroids have also been
studied both for prevention and treatment
of BPD. When initiated in the first 2 weeks
of life, inhaled steroids reduce BPD but
may increase mortality without clear devel-
opmental benefits or harms. Later initiation
of inhaled steroids does not reduce BPD
and longer-term impacts are unknown.

In the neonatal intensive care unit, caffeine
is standard of care for infants at risk for ap-
nea. Caffeine is the only neonatal interven-
tion that has been clearly proven to reduce
BPD and provide lasting developmental
benefits, with particular benefit for motor
outcomes. Importantly, at least half of the
improvement in motor impairment that is
observed until 11 years in children treated
with caffeine is attributed directly to shorter
duration of mechanical ventilation.

As BPD progresses, it becomes increas-
ingly difficult to differentiate the impact

of the lung disease itself from the impact
of therapies to manage or treat the lung
disease. The relative risks and benefits
of available therapies must be weighed
against one another to determine the best
care plan for each individual infant.

Next steps for BPD research and clinical
care

New strategies for prevention and treat-
ment of BPD are always being evaluated.
For example, budesonide instilled with
surfactant is likely to significantly reduce
BPD, and effects on longer term outcomes
are currently under investigation. State-of-
the-art approaches, such as the artificial
placenta, stem cell therapies, and liquid
ventilation, all have the potential to alter
the landscape of BPD epidemiology and,
hopefully, the subsequent adverse sequa-
lae of BPD.

After discharge, intensive developmental
interventions and comprehensive multi-
disciplinary care are essential for improv-
ing medical and neurodevelopmental out-
comes for this high-risk population. Yet
much remains to be learned about how
best to support infants with BPD and their
families throughout childhood, in order to
help them obtain their maximum devel-
opmental potential and reduce childhood
functional impairments.
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Father’s Health Can Affect Child’s Hospi-
tal, Emergency Visits

Marcia Frellick
September 12, 2021

The more comorbidities a father has be-
fore his child’s conception, the higher the
risk that the child will require an emergen-
cy department visit or inpatient care in the
first 2 years of life, new data indicate.
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It is not clear whether the association is
related to biology, lifestyle, or both, but
the findings represent an opportunity to
engage men in preconception counseling,
said Tony Chen, MD, clinical assistant pro-
fessor in urology at Stanford Health Care
in California, who presented his team’s
findings at the American Urological Asso-
ciation 2021 Annual Meeting.

“Previous studies show that only 10% of
men seek preconception counseling,”
Chen said, noting that it is much more
common for women to do so. “If you com-
bine that fact with what we see in our data,
this presents a significant chance to moti-
vate men to improve their lives and their
offspring’s lives,” he said.

Previous studies have largely focused on
the effect of the mother’s preconception
health on her child, so little is known about
the influence of the father’s preconception
health.

Chen’s team used 2009 to 2016 data from
the IBM MarketScan Research database,
which collects information on inpatient and
outpatient healthcare claims from private,
employer-insured people. Of the 295,355
boys and 278,735 girls born during the
study period, 34.9% had at least one visit
to the emergency department, and 6.0%
had an inpatient admission.

Diagnostic codes were used to determine
how many components of the metabolic
syndrome (MetS) — hypertension, diabe-
tes, hyperlipidemia, and obesity — each
mother and father had.

The odds of an inpatient admission or
emergency department visit increased
as the number of the father’s comorbidi-
ties increased, after adjustment for birth
year, region, offspring sex, age of mother,
maternal MetS, prematurity, admission to
the newborn intensive care unit, low birth
weight, time of follow-up, and parental
smoking status.

For example, the child of a father with two
MetS components was 13% more likely to
require hospitalization in the first 2 years of
life than the child of a father with no MetS
components (95% ClI, 1.08 - 1.19). And the
child of a father with three or more MetS
components was 22% more likely to have
at least one emergency department visit
(95% Cl, 1.15 - 1.29), and 48% more likely
to have at least three visits than the child
of a father with no components (95% ClI,
1.36 - 1.61).

“The rate of hospitalization was highest

in the 0- to 6-month age group, and was
lowest in the 18- to 24-month age group,”
Chen reported. The same was true for the
rate of emergency department visits.

It is possible that men with health issues
might see a doctor frequently before con-
ception and, therefore, might be more com-
fortable taking their child to the emergency
department than someone who does not
frequently see doctors, suggested Petar
Bajic, MD, a urologist at the Cleveland
Clinic and the Center for Men’s Health at
the Glickman Urological & Kidney Institute
in Cleveland.

But more work needs to be done to raise
awareness about the availability of precon-
ception counseling and its benefits for both
men and women, he told Medscape Medi-
cal News. Such counseling can happen in
many different medical settings.

“There are a number of opportunities for
improving the quality of counseling we're
giving to couples,” Bajic said. “We also
need to increase the amount of information
online, because we know a lot of couples
are getting their educational information
on the internet and we need to make sure
there are reliable sources backed by evi-
dence.”

Chen and Bajic have disclosed no relevant
financial relationships.
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212-301-6700 infants born between 22
weeks’ and 34 weeks’ gestation.

In one of the study datasets that included
admissions to over 350 NICUs in the U.S.,
they found that mechanical ventilation uti-
lization in preterm infants decreased from
29.4% in 2008 to 18.5% in 2018. Nation-
ally, the study authors wrote, the changes
were associated with about 30,000 fewer

infants receiving mechanical ventilation
during the study period. As the number
of infants on mechanical ventilation went
down, the duration of time that ventilated
babies spent on mechanical ventilators
also went down.

Also, in their findings, researchers dis-
covered that the total number of days on
non-invasive respiratory support went up
across all gestational ages from 13.8 days
to 15.4 days. Hatch said more research is
needed to understand the implications of
spending more time on non-invasive respi-
ratory support therapies.

“We need to figure out if the increase in
duration of respiratory support is a good
thing, and what does that do to NICU
length of stay and overall resource utiliza-
tion for preterm infants in the U.S. It raises
more questions,” he said.

Additionally, they saw an increase in the
number of extremely preterm infants, 22
to 24 weeks’ gestation, being placed on
mechanical ventilation as there has been
increased intervention and improved sur-
vival for this age group. Hatch notes that
the respiratory support strategies for this
particular population of infants needs more
examination.

“The field of neonatology has worked really
hard to examine our practices and get bet-
ter. | am proud of how quickly some of the
landmark respiratory care studies have pen-
etrated our clinical care,” said Hatch. “Care
in the NICU is becoming less invasive and
gentler because it is the right thing to do for
babies’ long-term outcomes.”

Journal reference:

Dupree Hatch I, L., et al. (2021)
Changes in Use of Respiratory Support
for Preterm Infants in the US, 2008-
2018. JAMA Pediatrics. doi.org/10.1001/
jamapediatrics.2021.1921.
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Genetic Corner: Diaphragmatic Hernia in an Infant with
a Type II Distal Deletion of 22q11.2 (LCR22E-F)

Robin Dawn Clark, MD

Case summary:

A 34-day old female with a left-sided congenital diaphragmatic
hernia (CDH) was born at 33w 3d gestation to an obese 18-year
old G1P0O mother by vaginal delivery. The mother was admitted
for preterm labor at 32w. During that admission, polyhydramnios,
mild ventriculomegaly, CDH, and pre-eclampsia were diagnosed.
Amniotic reduction was performed four times. The baby was deliv-
ered nine days after the mother was admitted. The mother denied
teratogenic exposures, diabetes, or trauma. Her BMI was 58.82
kg/m2. She had mild spotting for two days at 26 w. Apgar scores
were 6 and 7. BW was 2.225 g (Z-score 0.58), BL 43 cm (Z-score
-0.08), HC 31 cm (Z-score 0.58). Her diaphragmatic hernia was
repaired with mesh on day 18. An echocardiogram after surgery
showed a moderate to large patent ductus arteriosus, L>R, patent
foramen ovale, mild dilation of the left ventricle, and mild eleva-
tion of pulmonary pressures. She is currently tolerating the slow
advancement of feedings.

An amniocentesis had been performed nine days prior to deliv-
ery, but the normal prenatal microarray results, arr(1-22,X)x2, did
not return until after delivery. By that time, a postnatal microar-
ray had been sent to the same laboratory. That study, interpreted
with postnatal reporting criteria, revealed a 655 kb deletion from
22q11.22 to 22q11.23, spanning low copy repeat regions LCR22-
E and LCR22-F (distal type Il deletion). The deleted interval in-
volved eight known genes (MIR650, MIR5571, IGLL5, RSPH14,
GNAZ, RAB36, BCR, FBXW4P1), none of which are known to be
associated with diaphragmatic hernia.

Parental follow-up testing for this variant is in progress.

“Minor dysmorphic features were
appreciated on the physical exam but
did not suggest a particular syndrome.
The forehead was square and prominent.
The ear lobes were uplifted. The philtrum
was long, and the upper lip was thin.

The nose was broad with upturned nasal
tip and anteverted nares. There was
clinodactyly of the little fingers.”

“That study, interpreted with postnatal
reporting criteria, revealed a 655 kb
deletion from 22q11.22 to 22q11.23,
spanning low copy repeat regions
LCR22-E and LCR22-F (distal type Il
deletion). The deleted interval involved
eight known genes (MIR650, MIR5571,
IGLLS5, RSPH14, GNAZ, RAB36, BCR,
FBXW4P1), none of which are known
to be associated with diaphragmatic
hernia.”

Minor dysmorphic features were appreciated on the physical
exam but did not suggest a particular syndrome. The forehead
was square and prominent. The ear lobes were uplifted. The phil-
trum was long, and the upper lip was thin. The nose was broad
with upturned nasal tip and anteverted nares. There was clinod-
actyly of the little fingers. The baby responded to light touch and
was jittery during the exam.

Family history:

The mother is 18 years old, and the father is 19. The parents
are from Mexico and deny consanguinity. The family history was
negative for other relatives with diaphragmatic hernia or other
congenital anomalies.

Laboratory tests:

Discussion:
In reviewing this case, | was struck by these three points:

1. A pathogenic deletion was detected on the postnatal micro-
array, but the prenatal microarray had been normal

2. This child has an atypical, distal, smaller 22q911.2 deletion
that is distinct from the more common deletion associated
with DiGeorge syndrome

3.  Congenital diaphragmatic hernia is a feature, albeit an un-
common one, of 22q11.2 deletion syndrome.

Taking the first point, first: it is worth considering that these normal
prenatal microarray results, had they been available prior to deliv-
ery, might have discouraged the baby’s physicians from ordering a
chromosome microarray after delivery. In that scenario, a postna-
tal chromosome microarray might have been considered unnec-
essary at best and even redundant and wasteful. In retrospect, it is
a good thing that the prenatal microarray results and the postnatal
blood sample passed like ships in the night; otherwise, this copy
number variant might not have been detected. When laboratories
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Figure 1: The proximal, central and distal 22q11.2 deletions are defined by their low copy repeat breakpoints. LCR22A-H and key

genes are noted. (Adapted from Burnside, 2015)

have different reporting standards for prenatal and postnatal mi-
croarrays, and many do, a normal prenatal microarray result must
carry less diagnostic weight. At the reference laboratory that pro-
cessed this sample, and at others, deletions smaller than 1 Mb
are not reported on prenatal samples. This instance is not the first
time that a postnatal microarray provided a diagnosis when the
prenatal microarray was normal. After several such experiences, |
no longer regard a normal prenatal microarray as a definitive test.
Now | do not hesitate to order a postnatal microarray after a nor-
mal prenatal microarray when | suspect a chromosome anomaly.

Second, this child has one of the less commonly described 22q11.2
deletion types, which are varied and numerous. 22q11.2 dele-
tion syndrome (22q11.2DS) is the most common recurrent chro-
mosome microdeletion syndrome with a prevalence of 1/2000-
1/4000 live births. The chromosome region around 22q11.2 is
predisposed to genomic instability because it is enriched with re-
petitive DNA sequences, called low copy repeats (LCR). Acluster

of 8 LCRs, known as LCR22A-H, is responsible for chromosomal
misalignment during meiotic recombination (nonallelic homolo-
gous recombination), which predisposes this region to recurrent
deletions and duplications.

About 90% of patients with 22q11.2DS have a classic ~3 Mb dele-
tion flanked by breakpoints in the two larger regions of repetition,
LCR22A and LCR22D. Individuals with this 22q11.2 deletion com-
monly present with a recognizable facial phenotype, conotruncal
heart defects, cleft palate, and features of DiGeorge syndrome or
velocardiofacial syndrome.

The more distal 22911.2 deletions that lie farther from the centro-
mere, with breakpoints from LCR22D to LCR22-H, are less com-
mon and have different phenotypes. Although these three distal
22q11.2 deletions have been lumped together (OMIM 611867),
each probably represents a distinct clinical entity. They have been
classified into three types: type | (LCR22C-F), type Il (LCR22E-
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F), and type lll (deletions that include SMARCB1, LCR22D-H).
Our patient has a type Il distal deletion, which is the smallest and
possibly mildest of the 22g11.2 deletions. It does not share break-
points with the classic LCR22A-D deletion and does not have
many overlapping features other than intellectual disability.

The type Il distal deletion is rare, with few reports in the literature.
Mikhail et al. (2014) described 13 unrelated patients with various
distal 22911.2 deletions, who were ascertained by intellectual
handicap, autism, dysmorphic features, or congenital anomalies.
Of these, four patients had the smallest, type Il, LCR22E-F dele-
tion, similar to our patient. These individuals had a milder phe-
notype that did not include growth deficiency or cardiac defects.
Burnside (2015) reviewed eight patients with type Il distal dele-
tions, including the four previously reported by Mikhail et al. in
2014. Seven of the eight individuals (88%) had developmental de-
lay and dysmorphic features (abnormal ears, prominent forehead,
or deep-set eyes). She described intellectual disability (4/8), CNS
anomalies/seizures (2/8), hypotonia (1/8), and cardiovascular de-
fect (1/8).

As for the last point, CDH is a less common but recognized feature
of 22q11.2DS. In their report of 28 fetuses with 22911.2DS, Volpe
et al. (2003) described 2/28 with diaphragmatic hernia. In their co-
hort of 1246 patients with 22911.2DS from Children’s Hospital of
Philadelphia, Unolt et al. (2017) reported a prevalence of CDH of
0.8% (10/1246). All 10 of these children had other major malfor-
mations. All of the five in whom the breakpoints could be defined
had the classic larger deletion flanked by LCR22 A-D. However,
not all individuals with CDH have the classic 22q11.2 deletion.
Stark et al. (2015) identified two different atypical 22911.2 dele-
tions that did not include TBX7 among 28 individuals with CDH:
one deletion was proximal to LCR22-B, and one was bordered by
LCR22 C-D. Tan et al. (2011) reported CDH in a patient with a
type | (LCR22D-E) distal 22911.2 deletion. Although a candidate
gene or critical region for diaphragmatic hernia has not been iden-
tified in the 22911.2 region, our case may help narrow the region
of interest.

“Although a candidate gene or critical
region for diaphragmatic hernia has not
been identified in the 22q11.2 region,
our case may help narrow the region of
interest.”

Practical Applications:

1.  Appreciate that 22q11.2 copy number variants (deletions
and duplications) can be flanked by any two of the eight low
copy repeats (LCR22A-H) that predispose this region to ge-
nomic instability.

2. Recognize that the most common (90%) of the 22911.2 de-
letions is the classic 3 Mb 22q11.2 deletion (LCR22A-D) that
presents with typical facial features, cardiac and palatal de-
fects. However, expect about 10% of 22911.2 deletions to
be atypical.

3.  Appreciate that the three distal 22q11.2 deletions are distinct
entities with phenotypes that differ from the proximal classic

deletion (LCR22A-D) associated with DiGeorge syndrome.

4. Be aware that prenatal and postnatal microarrays have dif-
ferent reporting standards, and small deletions or duplica-
tions may be missed prenatally.

5. Order a postnatal chromosome microarray when you sus-
pect a copy number variant, regardless of normal prenatal
microarray results.

6. Consider the 22q11.2 deletion syndromes in the differential
diagnosis of infants with a congenital diaphragmatic hernia,
especially when there are other anomalies and/or dysmor-
phic features.
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Infant Health Matters

Susan Hepworth, Mitchell Goldstein, MD, MBA, CML
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Protecting Access for Premature Infants through Age Two
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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.

Q:Why is it important that medications and devices be devel-
oped specifically for infants?

When it comes to medical innovation, not all patients are the
same. The preterm babies | care for in the NICU, for example,
need the highest level of care. They are not “tiny adults.” Yet,
they are often subjected to smaller doses of “adult” medication or
smaller versions of adult devices. This can be dangerous. Mea-
surement errors and inaccurate device readings can lead to poor
health outcomes. | know firsthand that we need innovative tech-
nologies tailored to their size and weight for the health and safety
of my tiny patients.

Q: What is one example of innovation improving infant health
care?

The pulse oximeter. Today, most people know it as a tiny device
that slides over your finger and uses light to measure blood oxy-
gen levels. But as recently as the early 1990s, neonatologists had
to treat newborn patients using a conventional oximeter, which
was developed for adults. These monitors were unreliable and
inadvertently led to some preterm babies receiving too much oxy-
gen, causing blindness in some cases. There were other issues
as well. Infants’ motion and decreased perfusion sometimes pre-
vented these monitors from reading. When the first pulse oximeter
adapted for neonates was developed, a patient | was caring for
became the first life of many saved.

Tiny patients need innovative technologies tailored to their size
and weight. Other medical devices, such as ventilators and tub-
ing designed for infants, also prevent avoidable iliness and death.

Q: Do you recall a time when safety was critical for a patient’s
survival?

Yes, on numerous occasions. | think about this patient who be-
came the first life saved by a pulse oximeter designed for infants.
Back then, the oximeter was part of a study, not yet widely accept-
ed and distributed in hospitals. My patient was in critical condition,
and the conventional pulse oximeter my team and | were using
repeatedly failed to provide an accurate reading of blood oxygen
levels. | made a crucial decision to use the “experimental” monitor,
which had important modifications to enhance infant safety, and it
worked, ultimately saving the infant’s life.

Q: How can policymakers encourage the development of
more medications and devices for infants?

Policymakers have a lot of options for incentivizing drug develop-
ment in areas of high need. That includes research grants, patent
extensions, tax credits, or regulatory incentives like priority review
vouchers. We need policymakers to use these tools to encourage
optimal infant care and protection. But policies also have to allow
for infants to access these drugs and devices once they are de-
veloped. For example, at some hospitals, administrators are man-
dated to purchase medical products from specific manufacturers
without considering performance and outcomes data. This can
limit access and discourage smaller companies from innovating
for infants especially those at greatest risk for disparity.

“ For example, at some hospitals,
administrators are mandated to
purchase medical products from specific
manufacturers without considering
performance and outcomes data. This
can limit access and discourage smaller
companies from innovating for infants
especially those at greatest risk for
disparity.”

Encouraging competition, promoting innovation, and ensuring ac-
cess can go a long way toward furthering devices and medica-

tions for infants—and saving lives.
Disclosure: No relevant disclosures noted
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National Coalition for Infant Health Values (SANE)

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

Access. Budget-driven health care policies should not 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.

NPA's

Which Infants are More Vulnerable
[ Virees 2

to @,&i/ﬂ}'(lf&y’ g(f:((/zgyfz

RSVis a respiratory virus with cold-like symptoms that causes
90,000 hospitalizations and 4,500 deaths per year in children
5 and younger. It's 10 times more deadly than the flu.

For premature babies with fragile immune systems and
underdeveloped lungs, RSV proves especially dangerous.

But risk factors associated with RSV don't touch all infants equally.*

Caucasian Babies [ Ll African American
Babies

11.6% 18.3%
Prematurity
58.1% 50.2%
Breastfeeding
7.3% o 11.8%
Weight
60.1% 71.6%
Siblings
1% Crowded 3%
Living
Conditions

AFRICAN AMERICAN BABIES bear the brunt of RSV.
Yet the American Academy of Pediatrics’ restrictive
new guidlines limit their access to RSV

preventative treatment, increasing these babies' risk.

A P

saemen: BLACK LIVES MATTER

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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National Access Report Card | April 2020

National Statistics
Respiratory Syncytial Virus ’,\

About Respiratory Syncytial Virus

Respiratory syncytial virus, or RSV, is a contagious seasonal respiratory virus that can cause
bronchiolitis and pneumonia. It is also the leading cause of hospitalization in babies less than
one year old.' RSV can be deadly for premature infants and at-risk infants with congenital
heart disease or chronic lung disease.

Preventive treatment called palivizumab can protect infants from RSV, but national claims
data shows certain babies aren’t getting access to this FDA-indicated therapy.

National Health Plan Coverage & Access

A national data supplier provided palivizumab claims for Medicaid and commercial health
plans across the nation from January 2019 through December 2019.

“Gap” Babies
p . Health plans deny 40% of
Commercial Plans Denied . L
palivizumab prescriptions for

40% premature infants born between
o 29 and 36 weeks gestation.
Medicaid: 25%

“In-Guidance” Babies
One in every four prescriptions

Commercial Plans Denied is denied for infants who should

25% qualify for coverage under

Medicaid: 14% standard insurance policies.
edicaid: o

This includes severely premature infants born before 29 weeks gestation, babies born
before 32 weeks gestation who have chronic lung disease, and babies born with congenital
heart disease.

W instituteforpatientaccess.org f facebook.com/patientaccess ¥ @PatientAccess
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“The definitive work in genetic evaluation of newborns”

GENETIC CONSULTATIONS

- Judith G. Hall

$99.95

" NEWBORN \G@#

GENETIC
CONSULTATIONS

Robin D. Clark | Cynthia ]. Curry

® A streamlined diagnostic manual for neonatologists,
clinical geneticists, and pediatricians - any clinician who
cares for newborns

® Organized by symptom and system, enriched with more
than 250 photography and clinical pearls derived from
authors’ decades of clinical practice

@® Includes “Syndromes You Should Know” appendix,
distilling the most frequently encountered syndromes
and chromosomal abnormalities in newborns

® OMIM numbers for each condition situate authors’
practical guidance in the broader genetics literature,
connecting readers to the most up-to-date references

Comprising of more than 60 chapters organized by
system and symptom, Genetic Consultations in the Newborn
facilitates fast, expert navigation from recognition to
management in syndromes that manifest during the
newborn period. Richly illustrated and packed with pearls
of practical wisdom from the authors’ decades of practice,
it empowers readers to recognize the outward signs and
symptoms crucial for an effective diagnosis.

Order now by clicking here.



https://global.oup.com/academic/product/genetic-consultations-in-the-newborn-9780199990993?cc=us&lang=en&

RSV AWARENESS:
A National Poll of Parents & Health Care Providers

Respiratory syncytial virus, or RSV, is far from the
common cold. It can lead to hospitalization, lifelong
health complications or even death for infants and
young children. In fact, it is the leading cause of
hospitalization in children younger than one.

Yet a national poll of parents and specialty health
care providers reveals a startling divide in attitudes
toward the virus. While both groups acknowledge
RSV as a significant concern, the two populations
vary widely in their reported ability to meet RSV’s
threat head-on. Health care providers vigilantly

KEY FINDINGS

Preparedness

Parents of children age four and under report that
understanding of RSV is lacking. That leaves them
less than fully prepared to prevent their young
children from catching the virus.

PARENTS

Only 18% said parents know
“a lot” about RSV, reflecting
an awareness level that’s
roughly half that of the flu

Only 22% of parents consider
themselves “very well
prepared” to prevent RSV.

ff"\.
T National Coalition
N Q'ﬁ' I H for Infant Health

N\o7 7

monitor for the virus, which they report seeing
regularly in their practices. Parents, however, feel
unequipped to protect their young children.

Meanwhile, specialty health care providers
overwhelmingly report that health plan rules and
insurance denials block vulnerable infants’ access
to preventive RSV treatment. Such barriers can put
unprepared parents at a double disadvantage. The
survey does suggest, however, that education can
embolden parents to seek more information about
RSV and take steps to protect their children.

Specialty health care providers reiterated these
concerns; 70% agreed that parents of their patients
have a low awareness of RSV. Meanwhile, specialty
health care providers themselves actively monitor
for RSV. They reported that:

SPECIALTY HEALTH CARE PROVIDERS

They treat RSV as a priority,
“often” or “always” evaluating

o) . .
80% their patients (80% doctors;
78% nurses)
During RSV season, they
are especially vigilant about
9 8 0/0 monitoring patients for

symptoms or risk factors
for RSV (98%).
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Clinical Pearl: RSV(P): Will It Be Joining Us this Fall?
Interim Guidance from the AAP for the Use of
Pavalizumab Prophylaxis During the Delayed RSV Surge

Melanie Wielicka, MD, PhD

“RSV is one of the most common causes
of viral childhood illness and constitutes
a significant public health burden, on
average responsible for approximately
2.1 million outpatient visits and 57,000
hospitalizations annually in children
under the age of 5 years (1).”

Every year, respiratory syncytial virus (RSV) infections follow a
typical seasonal pattern. Once the new pediatric interns get well
acquainted with the pediatric units and emergency rooms over
the summer, the cases rapidly increase in the fall, peaking in early
February and declining in the spring. RSV is one of the most com-
mon causes of viral childhood illness and constitutes a significant
public health burden, on average responsible for approximately
2.1 million outpatient visits and 57,000 hospitalizations annually in
children under the age of 5 years (1).

However, during the classic RSV season of 2020, with the use
of non-pharmacologic interventions, including universal masking
and social distancing, it appeared as if we started to not only slow
down the spread of COVID-19 but also other common respiratory
ilinesses (2). Throughout that winter, the pediatric units across
the country remained unusually less busy. Based on the avail-
able data tracked by the CDC, only 0.037% of RSV PCR tests
performed across the country the week of 12/26/20 were positive,
compared to 15.639% during the corresponding week in 2019,
demonstrating a marked reduction in RSV cases (3, 4).

In the spring of 2020, we observed increased COVID-19 vaccine
availability and vaccination rates, with the rates of COVID-19
cases finally starting to decline. As the world cautiously started
to return back to its “normal,” with more relaxed mask policies, re-
opening of daycares, schools, and restaurants, pediatricians start-
ed to note increased patient volumes in the emergency rooms, as
a result of what appears to be a delayed RSV surge, with 16.097%
of positive RSV PCR tests nationally in the week of 8/21/21 (4).

Pavilizumab ) has been shown to greatly reduce RSV-related
hospitalizations and ICU admissions in infants at high risk for a
more severe course of the disease. History of prematurity is a
well-known risk factor, with increased hospitalization rates and
longer hospital stays in these patients (5). As a result, the AAP
guidelines from 2014 recommend palivizumab prophylaxis in in-
fants born before 29 weeks 0 days gestation who are younger
than 12 months prior to the start of RSV season for a total of 5

monthly doses. Additionally, infants born after 29 weeks gesta-
tion can also qualify for Synagis if they suffer from chronic lung
disease or congenital heart disease (6).

Given the available data on the current RSV activity in the United
States, associated with increased numbers of emergency room
visits and hospitalizations, the AAP released an interim guideline
on Synagis use during this time, strongly supporting consideration
for Synagis use in those patients who meet the eligibility criteria
listed in their 2014 guideline. This strategy should be implemented
in regions with high rates of RSV infections, consistent with the
rates classically seen during the fall-winter RSV season (7).

“This delayed increase in RSV activity
leaves some uncertainty as to what we
should expect this fall. In light of what
we have learned from last year’s RSV
season, if local authorities re-instate
universal masking and strict social
distancing policies across the country
with the current rise in COVID-19
hospitalizations, we could potentially
see these non-pharmacologic measures
affect the RSV curve as much as the
COVID-19 one.”

This delayed increase in RSV activity leaves some uncertainty as
to what we should expect this fall. In light of what we have learned
from last year’s RSV season, if local authorities re-instate univer-
sal masking and strict social distancing policies across the country
with the current rise in COVID-19 hospitalizations, we could po-
tentially see these non-pharmacologic measures affect the RSV
curve as much as the COVID-19 one. Conversely, if the high rates
of RSV persist, it might be necessary to expand the course of
Synagis to include more than five doses to ensure adequate pro-
tection of those with a history of prematurity. With all that in mind,
the AAP guideline suggests to re-assess the need for administer-
ing Synagis to infants at risk at least monthly, as it appears that
the COVID-19 pandemic will continue to play a significant role in
the patterns we see in RSV as well as other common infectious
diseases.

References:

1.  Center for Disease Control and Prevention. Respiratory syn-
cytial virus infection trends and surveillance. Available at:
https://www.cdc.gov/rsv/research/us-surveillance.html

NEONATOLOGY TODAYéwww.NeonatologyToday.netéSeptember 2021 145


http://www.NeonatologyToday.net
https://www.cdc.gov/rsv/research/us-surveillance.html

2. Chiu NC, Chi H, Tai YL, et al. Impact of Wearing Masks,
Hand Hygiene, and Social Distancing on Influenza, Enterovi-
rus, and All-Cause Pneumonia During the Coronavirus Pan-
demic: Retrospective National Epidemiological Surveillance
Study. J Med Internet Res. 2020;22(8):e21257. Published
2020 Aug 20. doi:10.2196/21257

3. Agha R, Avner JR. Delayed Seasonal RSV Surge Observed
During the COVID-19 Pandemic.

4.  Center for Disease Control and Prevention. RSV National
Trends. Available at: htips://www.cdc.gov/surveillance/
nrevss/rsv/natl-trend.html Melanie Wielicka, MD, PhD.

5. Anderson EJ, Carosone-Link P, Yogev R, Yi J, Simées Resident in Pediatrics
EAF. Effectiveness of Palivizumab in High-risk Infants and Comer Children’s Hospital
Children: A Propensity Score Weighted Regression Analy- 5721 S Maryland Ave
sis. Pediatr Infect Dis J. 2017;36(8):699-704. doi:10.1097/ Chicago, IL 60637
INF.0000000000001533 Email: melanie.wielicka@uchospitals.edu

6. Committee on Infectious Diseases and Bronchiolitis Guide-

Corresponding Author

lines Committee. Updated Guidance for Palivizumab Pro-
phylaxis Among Infants and Young Children at Increased
Risk of Hospitalization for Respiratory Syncytial Virus. Pedli-
atrics Aug 2014, 134 (2) 415-420; DOI: 10.1542/peds.2014-
1665.

7.  American Academy of Pediatrics Interim Guidance for Use
of Palivizumab Prophylaxis to Prevent Hospitalization From
Severe Respiratory Syncytial Virus Infection During the
Current Atypical Interseasonal RSV Spread. Available at:
https.//www.aap.org/en/pages/2019-novel-coronavirus-cov-
id-19-infections/clinical-quidance/interim-quidance-for-use-
of-palivizumab-prophylaxis-to-prevent-hospitalization/

Disclosures: The authors have no conflicts to disclose

NT

Clinical Pearls are published monthly.

Submission guidelines for “Clinical Pearls”:
1250 word limit not including references or title page.

May begin with a brief case summary or example.

‘ Written by Shrey Parikh

NG e (hen 7 EEanees. Ilustrated by Lente Artemieff

Summarize the pearl for emphasis.

Please send your submissions to:

jhageman@peds.bsd.uchicago.edu

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

NEONATOLOGY TODAYéwww.NeonatologyToday.netéSeptember 2021 146


mailto:melanie.wielicka%40uchospitals.edu?subject=
http://www.NeonatologyToday.net
https://www.cdc.gov/surveillance/nrevss/rsv/natl-trend.html
https://www.cdc.gov/surveillance/nrevss/rsv/natl-trend.html
https://www.aap.org/en/pages/2019-novel-coronavirus-covid-19-infections/clinical-guidance/interim-guidance-for-use-of-palivizumab-prophylaxis-to-prevent-hospitalization/
https://www.aap.org/en/pages/2019-novel-coronavirus-covid-19-infections/clinical-guidance/interim-guidance-for-use-of-palivizumab-prophylaxis-to-prevent-hospitalization/
https://www.aap.org/en/pages/2019-novel-coronavirus-covid-19-infections/clinical-guidance/interim-guidance-for-use-of-palivizumab-prophylaxis-to-prevent-hospitalization/
mailto:LomaLindaPublishingCompany%40gmail.com?subject=I%20have%20a%20great%20idea%20for%20a%20manuscript%21
mailto:jhageman%40peds.bsd.uchicago.edu?subject=I%20have%20a%20great%20idea%20for%20a%20clinical%20pearl%21
https://www.amazon.com/dp/B08B1X63D8/
https://www.amazon.com/dp/B08B1X63D8/

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.

| 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!

Q’ National

Learn more about

Neonatal Abstinence Syndrome Perinatal

at www.nationalperinatal.org Ascociation

Why PREMATURE INFANTS Need Access

to an EXCLUSIVE HUMAN MILK DIET

84

In the United States, more than
1IN 10 BABIES ARE
BORN PREMATURE.
Micro preemies are born
severely premature, weighing
less than 1,250 grams.

MICRO PREEMIES are
at risk for Necrotizing
Entercolitis (NEC), which:

* Damages intestinal tissue

oy NEC occurrence

: increases when a
preemie consumes
non-human milk

;\ * Causes distended abdomen, infection, products.

low blood pressure and shock

~
0
<L
: L * Threatens infants' lives
S

on Exclusive

(I )
[ Vicro preemies

who get NEC

When that happens:

Human on Non-Human
Milk Product:

[ icro preemies requiring
surgery to treat NEC

\ of micro preemies
o needing surgery
30% W i romnec:

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
W/ mother’s milk
/ human donor milk

. ~/ human milk-based
Why Is An Exclusive Human fortifier

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 R
EXCLUSIVE HUMAN MILK DIET: A

A ‘ (Q

Mortality is Feeding Chances of
reduced by intolerance NEC are reduced
decreases® by 77%*

HUMAN MILK = MEDICINE..

LEARN MORE »
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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 s

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

Association  nationalperinatal.org/skin-to-skin
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Medico-Legal Forum: The Electronic Medical Record:
Legal Issues to Consider Part I:
Patient Care or Paper Care or Who Cares?

Gilbert I. Martin, MD

Doctors hate to write. Perhaps the accumulation of all those un-
dergraduate courses with small calculus-like equations followed
by medical school, where every word seemed so important, set
the stage for...poor legibility. The handwriting is terrible...he/she
must be a doctor. How many times | have heard this when scrib-
bling a prescription or finishing a progress note. Externs, interns,
and residents...as the years progressed, the notes regressed.

“Doctors hate to write. Perhaps the
accumulation of all those undergraduate
courses with small calculus-like equations
followed by medical school, where every
word seemed so important, set the stage
for...poor legibility. The handwriting is
terrible...he/she must be a doctor.”

To simplify matters, checklists and templates were designed, and
notes became data-filled and less explanatory. However, the in-
formation was recorded, and the “medical record” documented
care...or did it?

Care...patient care, a term physicians use in everyday conversa-
tion. However, in today’s era of “documentation,” patient care is
becoming paper care. Under the 1996 Health Insurance Portabil-
ity and Accountability Act (the Kennedy-Kasselbaum law), docu-
mentation requirements will be used to justify the payment. (1)
According to this law, to justify a 25-minute visit with a patient, an
incredible amount of documentation is required. The chief com-
plaint, an extended history (with several elements necessary),
a review of systems (a complete inventory), pertinent history, a
complete physical examination, data evaluation, and plan must
be present. Wait, you say. This is the stuff we learned in medical
school. True, true, | answer. But the complexity of the visit and
its documentation will determine which “code” should be used for
billing. More time will be spent in fulfilling the “paperwork” require-
ment than in working with the patient.

Picture the following scenario: Your obstetrical colleague ad-
mits a patient at 24 weeks gestation with premature rupture of
membranes. After she is stabilized, the neonatologist is asked
to speak to the family regarding prognosis and also attends the
delivery three days later. The baby is intubated, given surfactant,
and placed on a ventilator, and umbilical access is obtained. The
neonatologist spends many hours stabilizing this infant during the
first 24-hour period. Only five organ systems are described (in-
stead of six) in the written note, with two elements in four systems
noted rather than in all systems. Because of this failure of docu-
mentation and recording, the auditor changes the code and re-
duces the corresponding fee. Suddenly the focus is on the paper
and not the patient. The art of medicine, the time we can spend
with our patients and their families, is being eroded by the neces-
sity of following all of the rules to receive payment.

What is so important about payment? When my toilet fills up, or
the washing machine breaks down, | call the plumber. He comes,
does his job, and presents a bill, and | pay it. No discounted
“plunging” for service. An hourly fee with additions for nighttime
and weekend service. | determined long ago that a cash transac-
tion for a plastic fork enmeshed in the garbage disposal is worth
six hours of neonatal intensive care, including intubation and um-
bilical artery catheterization.

Somewhere in history, the reason for writing a medical note has
been forgotten because the written record is used for multiple rea-
sons. We were taught that the information documented in the
chart would assist all members of the “health team” in caring for
the patient. We have lost sight of our “purpose’ and should inform
our legal colleagues that there is a difference between complete-
ness and obfuscation.

In today’s world, most hospital notes are electronic. The elec-
tronic medical record (EMR) enables the healthcare professional
to see more patients. But reviewing the EMR from a medical-legal
standpoint has many pluses as well as minuses. The EMR often
does not present information in a meaningful way so that the read-
er will understand what is happening to the patient and especially
the plan. Fast forward to a medical malpractice scenario where
these electronic notes are not clear or meaningful.

“In today’s world, most hospital notes are
electronic. The electronic medical record
(EMR) enables the healthcare professional
to see more patients. But reviewing the
EMR from a medical-legal standpoint has
many pluses as well as minuses. The
EMR often does not present information
in a meaningful way so that the reader

will understand what is happening to the
patient and especially the plan.”

Part Il of this series will discuss the benefits and shortcomings of
the electronic medical record and how the author must be aware
of the medical-legal consequences.
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nationalperinatal.org/position

Gilbert | Martin, MD, FAAP www.nationalperinatal.orgfmental_health
Division of Neonatal Medicine
Department of Pediatrics

Professor of Pediatrics SCREEN

Loma Linda University School of Medicine DADS TOO

Email: gimartin@Ilu.edu 10% of fathers

Office Phone: 909-558-7448 experience depression

and anxiety during
the perinatal penod

TAKE THE NECESSARY STEPS TO

ELIMINATE INEQUITIES

Prioritize
health + racial

Make equity as a goal.

health equity
and implicit bias
training mandatory,
Communicate
with parents using
plain language.

Partner with
Black parents
Hire, retain, or parner to deliver
with Black Preemie family bias free care.
M support groups + professionals
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Make digital +
virtual resources
available

Encourage
reading to
Preemie babies
while bedside.
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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...”
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Interpreting Umbilical Cord Blood Gases:
Section 7: Fetal Circulatory Failure

Jeffrey Pomerance, MD, MPH

“The most common mechanisms
responsible for fetal asphyxia at
delivery are umbilical cord occlusion
and uteroplacental insufficiency.
Rarely, however, some other problem
in the fetus, such as severe anemia or
hypovolemia, becomes the operative
mechanism.”

The most common mechanisms responsible for fetal asphyxia at
delivery are umbilical cord occlusion and uteroplacental insuffi-
ciency. Rarely, however, some other problem in the fetus, such as
severe anemia or hypovolemia, becomes the operative mecha-
nism. The following case is such an example.

Case 19: Chronic Fetal-Maternal Transfusion

The mother was a 32-year-old, blood type A positive, gravida 1,
para 0, aborta 0, with an intrauterine pregnancy at 36 weeks ges-
tation. Several weeks earlier, an ultrasound to rule out fetal growth
restriction was reported as normal. The mother now complained
of absent fetal movement from the previous evening. She was not
in labor. At the hospital, the FHR tracing demonstrated a rate of
130 bpm but with absent variability. Maternal supplemental oxy-
gen was administered. After 10 minutes, there began a slow de-
cline in FHR to 65 bpm. The infant was delivered approximately
10 minutes later by “crash” cesarean section and was observed to
be very pale. Amniotic fluid was clear. Apgar scores were 0, 0, 0,
and 0 at one, five, 10, and 13 minutes, respectively.

Cord blood gas results were as follows:

Umbilical Vein Umbilical Artery
pH 7.24 6.85
48 97
Pco, (mmHg) (kPa) 6.40 12.93
43 10
Po, (mmHg) (kPa) 573 133
BD, , (mmol/L) 7 17

A hematocrit obtained from the umbilical cord at the same time as
cord gases was 6% (hemoglobin 2.0 g/dL). A maternal Kleihauer-
Betke test was positive for 3.4% fetal RBCs. There was no history
of maternal trauma.

Although it was not mentioned, an enlarged liver was almost cer-
tainly present.

“Slowed circulation allows a normal
placenta to have prolonged transit time
and subsequently increased oxygen
diffusion across the intervillous space. (3)
The application of maternal supplemental
oxygen would enhance this effect.

(4,5) The umbilical arterial blood gas is
extremely acidotic with combined severe
respiratory acidosis and very severe
metabolic acidosis.”

Interpretation

The umbilical venous blood gas is normal, except for a mini-
mally decreased pH, a slightly elevated Po,, and a slightly el-
evated base deficit in a fetus who had not been exposed to la-
bor. Minor increases in fetal base deficit normally occur during
the second stage of labor. (2) The mildly elevated Po, can be
explained based on slowed fetal circulation typically seen during
heart failure. Slowed circulation allows a normal placenta to have
prolonged transit time and subsequently increased oxygen diffu-
sion across the intervillous space. (3)The application of maternal
supplemental oxygen would enhance this effect. (4,5) The umbili-
cal arterial blood gas is extremely acidotic with combined severe
respiratory acidosis and very severe metabolic acidosis. The um-
bilical venoarterial pH, Pco,, and base deficit differences are all
much widened.

It is important to realize that a default value of 15.0 g/dL (or 14.3
g/dL) is assumed unless an alternate hemoglobin value is entered
into the blood gas analyzer. A corrected hemoglobin value may
be entered into the analyzer after a blood gas is analyzed, but it
must be before any subsequent blood gas has been run. As an
extra-cellular base deficit has no entry for hemoglobin, a blood
base deficit will be reported.The corrected cord blood gas base
deficits are as follows:

Resuscitation included intubation, ventilation with 100% oxygen,
chest compressions, and ETT epinephrine. Chest movement was
good. The ETT was suctioned and was clear. Resuscitation ef-
forts were discontinued at 13 minutes of life when there was no
response. The infant’s birth weight was appropriate for gestational
age at 3125 g. No edema was detected. An autopsy was not per-
formed, although placental pathology was said to be normal ex-
cept for numerous nucleated fetal RBCs and a very pale maternal
side of the placenta (representing fetal blood). (1)

Umbilical Vein Umbilical Artery
pH 7.24 6.85
48 97
Pco, (mmHg) (kPa) 6.40 1293
43 10
Po, (mmHg) (kPa) 5.73 133
BD, (mmol/L) 6 13
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The newly estimated (corrected) base deficit values demonstrate
an insignificant change in calculated metabolic acidosis in the
umbilical venous sample but a much larger change in the arte-
rial sample. Hemoglobin, oxyhemoglobin, and erythrocyte bicar-
bonate contained in RBCs are themselves buffers. Indeed, about
53% of the total buffering capacity in whole blood comes from the
contents of RBCs (hemoglobin and oxyhemoglobin, 35%; erythro-
cyte bicarbonate, 18%). (6) As the number of red blood cells and
hemoglobin decreases, there is a decreased amount of bicarbon-
ate present. In other words, had the amount of hemoglobin been
normal, the pH would have been better.

Why then was this newborn dead with a base deficit of “only” 137
There are at least two likely answers to this question. First, normal
placental exchange functions to help maintain normal blood gas
values in the fetus until the circulation fails. While carbon dioxide
(the respiratory component) equilibrates rapidly across an intact
placenta, lactic acid and electrically charged bicarbonate or buffer
base can cross the intervillous space relatively slowly. (7)To the
extent that these components cross the placenta at all, a fetal
umbilical venous blood sample would underestimate the degree
of metabolic acidosis present at the fetal tissue level. However, as
fetal circulation fails and placental function deteriorates because
of inadequate fetal circulation, oxygen debt increases, and meta-
bolic acidosis develops. The fetal kidneys appear to play no role in
regulating acid-base balance. (7) Second, as fetal circulation fails,
fetal blood pressure falls, eventually approaching zero, and blood
ceases flowing in the umbilical arteries. Therefore, an umbilical
arterial blood gas only reflects the situation prior to the cessation
of arterial blood flow.

“Second, as fetal circulation fails,

fetal blood pressure falls, eventually
approaching zero, and blood ceases
flowing in the umbilical arteries.
Therefore, an umbilical arterial blood gas
only reflects the situation prior to the
cessation of arterial blood flow.”

As the fetus is dying, rapidly increasing respiratory and metabolic
acidoses occur at the fetal tissue level. Following the complete
fetal circulatory failure, tissue status becomes progressively less
well represented by the umbilical artery blood gas sample. It is
important to appreciate that compensated heart failure is not as-
sociated with metabolic acidosis, and it is as compensation fails
only, and death is approaching that metabolic acidosis appears. It
then will progress rapidly.

In the patient presented above, the umbilical venoarterial blood
gas differences are extremely wide. The pH difference is 0.39
(7.24 minus 6.85). Anything wider than 0.10 is abnormal (8, 9)
and suggests the umbilical cord blood samples either came from
an infant with cord occlusion with terminal fetal bradycardia (com-
mon) or, as in this case, chronic fetal heart failure. The perinatolo-
gist who delivered this infant found no evidence of umbilical cord
occlusion. There was no knot in the cord, nor was the cord around
the fetal neck or any other body part. Furthermore, the mother
was not in labor. Therefore, the descent of the fetus could not
entrap an occult cord or put a stretch on a short cord. Additionally,
we have a ready explanation for the infant’'s demise, namely the
extraordinarily severe anemia leading to fetal heart failure. We
do not need a cord problem in addition to explain the outcome.

The principle of abiding by the simplest solution (Occam’s razor)
should apply. Widened pH differences have been reported in an in
utero study of severe fetal anemia secondary to isoimmunization
(10) and in a twin with congestive heart failure, possibly second-
ary to viral myocarditis leading to fibroelastosis. (11)

In severe chronic fetal anemia, initially, the fetus can compensate
for the anemia by increasing cardiac output. However, as the ane-
mia worsens, the heart fails, and there is a period of low cardiac
output before fetal demise. The dying process is likely more pro-
longed in a fetus than in a child or adult because the placenta
will clear lactic acid (although more slowly than oxygen or carbon
dioxide) being produced at the tissue level secondary to hypoxia.
(7, 12) In severe fetal anemia, fetal hemoglobin carries the usual
amount of oxygen per gram of hemoglobin; however, the hemo-
globin level is so critically low that the amount of oxygen delivered
to the tissues becomes inadequate to support normal metabolism.
When death occurs, it may be quite sudden.

When heart failure occurs in the child or adult, there is also a
widening of the pH and Pco, differences between arterial and ve-
nous blood. However, the differences are in the opposite direction
compared with umbilical venous and arterial blood. (13) As heart
failure progresses, cardiac output decreases, blood flow slows
further, and tissues extract an increasing percentage of oxygen
from the blood. Therefore, blood leaving the tissues carries a de-
creased amount of oxygen and increased carbon dioxide per mL
of blood. In other words, the venoarterial difference widens. This
phenomenon is explained by the Fick (14) principle, which states,
“The amount of a substance taken up or released by an organ is
the product of its blood flow rate (referred to as blood flow) and
the difference in the concentration of the substance between the
organ’s arterial and venous blood.” (15)

Cardiac output (liter/min) = O, consumption (mL/min)

A-V O, difference (vol %) x 10

From this equation we can see that if cardiac output decreases
and tissue oxygen consumption remains constant, then the ve-
noarterial oxygen difference must increase. Likewise, using the
same equation for carbon dioxide production, if cardiac output de-
creases and carbon dioxide production remains constant, then the
venoarterial carbon dioxide difference must also widen. In the ab-
sence of a change in the metabolic component of the blood gas,
if carbon dioxide increases, pH will fall. Vascular accumulation of
lactic acid occurs only in the terminal stage of heart failure, after
all other compensation methods have been utilized. What makes
this clear is the finding of an absence of metabolic acidosis in the
umbilical vein. However, once the tipping point of lactic acid ac-
cumulation occurs, death is near. As blood flow from the umbilical
arteries through the placenta to the umbilical vein remains intact,
one would not expect a widened base deficit between the umbili-
cal vein and the umbilical arteries.

Finding a widened base deficit difference between the umbilical
vein and arteries is explained by the following. In the fetus, the
pulmonary bed receives less than 10 percent of cardiac output.
(16, 17) Therefore, when fetal cardiac failure occurs, essentially,
it is right heart failure. Fetal right heart failure leads to increased
central venous pressure which, in turn, causes decreased um-
bilical venous blood flow and, terminally, to complete cessation of
blood flow. (18)

This complete cessation of umbilical venous blood flow must oc-
cur prior to complete cessation of umbilical arterial flow in order for
a substantial base deficit difference to exist, just as typically oc-
curs in cord occlusion with terminal bradycardia. This is precisely
why umbilical cord blood gases of newborns with umbilical cord
occlusion and terminal bradycardia look so similar to cord blood
gases of newborns with chronic fetal heart failure and terminal
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bradycardia (see Table 1 below).

Chronic Fetal Heart Failure with Terminal Fetal Bradycar-
dia: Pathophysiology, Duration and Effect on Cord Gases
Changes in
Condition Cord Blood Duration gf;tsa:tson Cord
Flow
UV: Slowed UV: 1 Po,,
. | Pco,,
Chronic Fetal UAs: Slowed 2
Heart Failure | (1 time for Daysto | normal BD
(compen- down/uploading | Weeks UA: | Po,,
sated) 0,/CO, across 2
placenta and at 1 Pco,,
tissue level) normal BD
UV: No further
Chronic I_:etal uv: .Stops chang?e
Heart Failure | (2° 1ing CVP) Minutes UA: ting
(uncompen- ) .
sated) UAs: Slows fur- respiratory and
ther — Stops metabolic aci-
doses

Table 1: Chronic fetal heart failure with terminal fetal bradycar-
dia: Pathophysiology, duration, and effect on umbilical cord blood
gases

UV, umbilical vein; UA, umbilical artery; 1, increased; |, de-
creased; 2°, secondary to

A fetus with cord occlusion and terminal fetal bradycardia has a
mechanical obstruction of the umbilical cord followed by a period
in which the fetal arterial blood pressure briefly overcomes the
obstruction. In contrast, umbilical venous blood flow remains oc-
cluded. On the other hand, a fetus with heart failure and terminal
bradycardia has right heart failure and elevation of umbilical ve-
nous pressure that results in cessation of umbilical venous blood
flow while umbilical arterial blood flow continues briefly. Both
have a common pathophysiology: a period of cessation of umbili-
cal venous blood flow, but temporarily continuing umbilical arterial
blood flow. At birth, how can one distinguish between a newborn
with cord occlusion and terminal bradycardia and one with chronic
fetal heart failure and terminal fetal bradycardia (see Table 2, this
section)?

“A fetus with cord occlusion and terminal
fetal bradycardia has a mechanical
obstruction of the umbilical cord followed
by a period in which the fetal arterial
blood pressure briefly overcomes the
obstruction. In contrast, umbilical venous
blood flow remains occluded.”

Why did this infant not have any discernable edema? Certainly,
with a hematocrit of 6%, hydrops fetalis would be anticipated.
Nicolaides et al. (19) studied seven hydropic and ten nonhydropic
fetuses at 18 to 25 weeks gestation. All fetuses with sonographic
evidence of hydrops had hemoglobin values of 3.8 g/dL (hemato-
crit approximately 11.4%) or less. All but one nonhydropic fetus
had a hemoglobin value greater than 4.0 g/dL (hematocrit approx-
imately 12.0%). Hypoalbuminemia was found in six of the seven
hydropic fetuses and in two of the nonhydropic fetuses.

These data suggest that the infant described above had both a
chronic and an acute phase of fetal-maternal transfusion. If there
had been only an acute phase of blood loss from the fetus to the
mother, the infant would have died quite before a hematocrit of
6% was reached. If there had only been a chronic phase of blood
loss from the fetus to the mother, hydrops would have been ex-
pected. Perhaps the chronic phase brought the fetal hematocrit
down to the 12-15% range, a range in which fetal hydrops may not
be present, and a superimposed acute phase completed the de-
crease to six percent. Kohlenberg and Ellwood (20) have reported
intermittent fetal-maternal hemorrhage. Asphyxia is not associ-
ated with chronic fetal blood loss without superimposed labor until
the fetus’ hemoglobin falls to less than 4.0 g/dL. (21) During labor,
the fetus may deteriorate quickly. When the fetus’ hemoglobin is
even lower, as in this case, labor does not need to occur for the
fetus to be asphyxiated or die.

How can one estimate the extent of fetal blood loss? Conventional
methods for calculating fetal blood loss provide only approxima-
tions and tend to underestimate. In addition, these methods are
more appropriate for calculating acute rather than chronic blood
loss.

A look at the issue from the maternal side estimates how much
fetal blood is in the maternal circulation. This approach does
not consider the fact that fetal RBCs are destroyed gradually (or
sometimes not so gradually if the mother is type O and the fetus
type A, for example) in the mother’s circulation. Therefore, the
Kleihauer-Betke test itself also underestimates the amount of fe-
tal-maternal transfer. In the premature between 24 and 28 weeks,
fetal hemoglobin (HbF) accounts for more than 90% of fetal blood,
while at term, only approximately 75% of hemoglobin is HbF. (22)
Fetal RBCs that contain adult hemoglobin rather than HbF are
omitted from the estimate.

Assuming a maternal total blood volume of five liters and a mater-
nal hematocrit of 36%, 3.4% fetal RBCs represent approximately
61 mL of packed fetal RBCs in the maternal circulation (5000 x
0.36 x 0.034 = 61). At term, the fetal-placental unit contains ap-
proximately 125 mL of blood per kg of infant weight. (23,24) As-
suming an initially normal fetal hematocrit of 50% in a 3125 g in-
fant, the total fetal-placental blood volume is 391 mL (125 x 3.125
= 391) with a packed cell volume of 196 mL (391 x 0.50 = 196).
Thus, over time, the fetal-placental unit is calculated to have lost
approximately 31% (61/196 = 0.31) of the normal, calculated fe-
tal-placental blood volume at term. This assumes that there was
no ABO incompatibility between the mother and the fetus, as this
would result in a more rapid loss of fetal RBCs from the maternal
circulation. (25) In this case, the infant’s blood type is unknown,
although the mother’s A+ blood type makes ABO incompatibility
unlikely.

A second approach to estimating the volume of fetal blood loss
looks at the issue from the fetal side. This approach does not con-
sider the fact that the fetus continues to produce RBCs, some-
times at a prodigious rate. The placenta demonstrated fetal re-
sponse (NRBCs) to chronic blood loss. Again, assuming an initial
fetal-placental hematocrit of 50%, a hematocrit of 6% at the time
of birth suggests a loss of 88% of the fetal-placental blood volume
over time (initial Hct minus final Hct, divided by initial hematocrit
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((50-6)/50 = 0.88).

These two approaches to estimating fetal-placental blood loss into
the mother provide very different estimates. This suggests ABO
incompatibility, resulting in more rapid destruction of fetal RBCs
in the maternal circulation, although the mother’s blood type (A+)
argues against this.

These methods of calculating fetal blood loss should be taken with
a grain of salt, as results exceeding 100% of fetal blood volume
occur fairly often. This points out the problem of differentiating ter-
mal fetal bradycardia secondary to cord compression from chronic
fetal heart failure secondary to severe fetal anemia.

Differentiating Terminal Fetal Bradycardia Secondary to
Cord Compression from Chronic Fetal Heart Failure Sec-
ondary to Severe Fetal Anemia

Findings Cord Compression | Fetal Heart Failure

Abnormal FHR
tracing from the No

time of maternal Yes
admission

Preceding late . )
FHR decels Unlikely Likely
Cord blood gases

with widened pH, |/ Ves

Pco,, and possi-
bly base deficits

Yes (severe anemia
— most common
cause of chronic
fetal heart failure)

Maternal placen-
tal surface very No
pale

Slow neonatal re-
covery from met-
abolic acidosis

Atypical Common

Table 2 Differentiating cord compression from chronic fetal heart
failure using methods designed for calculating acute blood loss
to calculate chronic blood loss.

It is also of note that this infant had a recorded FHR of approxi-
mately 65 bpm 10 minutes prior to delivery. Why was it then that
there was no discernable heart rate at the time of birth? Please
see discussion of this issue under fetal heart rate present, neona-
tal heart rate absent, in a prior section.

Key Points

. Cord occlusion and uteroplacental insufficiency account for
the great majority of abnormal FHR tracings and abnormal
umbilical cord blood gas results.

. Although widened differences between umbilical veno-arte-
rial pH and Pco, suggest cord occlusion, they also are typi-
cal of a much rarer event, fetal heart failure.

. Cord blood gases of newborns with umbilical cord occlusion

and terminal bradycardia look very similar to cord blood gas-
es of newborns with chronic fetal heart failure and terminal
bradycardia because they have a common pathophysiology
— a period of cessation of umbilical venous blood flow, but
with temporarily continuing umbilical arterial blood flow.

A mildly elevated umbilical venous Po, suggests slowed cir-
culation and therefore increased time fér oxygen to cross the
placenta from the mother to the fetus, prior to the terminal
event.

Widened arterial-venous pH and Pco, differences are asso-
ciated with heart failure in both children and adults, as well
as heart failure in the fetus.

Typically, chronic fetal heart failure is not associated with on-
going metabolic acidosis. What makes this clear is the find-
ing of an absence of metabolic acidosis in the umbilical vein.
Therefore, umbilical venous cord gases tend to be normal or
near-normal.

As fetal heart failure becomes terminal, elevated right heart
pressures are transmitted to the umbilical vein, resulting in
interruption of umbilical venous blood flow prior to cessation
of umbilical arterial blood flow and, hence, widened base
deficits.

Once fetal blood pressure falls to a critical level, blood will no
longer perfuse the umbilical arteries. After this time, umbili-
cal artery blood no longer reflects continuing change at the
fetal tissue level.
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Letter to the Editor
August 30", 2021
To the Editor,

| enjoyed the recent article, “False Alarms Signal Urgency of In-
fant-Specific Devices,” and thought | would share some of my rel-
evant experiences and opinions.

Many years ago, when we were early in the development of
HeRO, we went to a large device manufacturer to ask for funding.
Across an impressive conference table, one of their executives
told me, “Will, it's a lot easier for me to get a check cut for one
hundred million dollars to buy a company than to invest one mil-
lion.” | must have looked stunned because he explained that his
company did not invest in new, promising technologies or startups
based on potential growth. Instead, they bought mature compa-
nies based on existing revenues. So, a one million dollar invest-
ment in a promising technology could not be justified. But, wait a
few years, multiply annual revenues by the correct factor, and that
is what the company is worth. And if it is one hundred million dol-
lars, it is one hundred million dollars, and it is well-justified.

So, who then will take promising NICU technologies from the
bench to the bedside? NIH SBIR, STTR, and other grants are no-
toriously slow and only cover R&D expenses. What about sales?
What about marketing? This is where venture capitalists are sup-
posed to work, correct? Realizing that many investments that a
VC makes will fail, they must focus their early-stage investments
on home runs whose potential returns are 10-fold or greater.

Given that it takes about 10 years and $10-$100+ M to bring a
new technology to market, products focused in the NICU have
some challenging math to overcome. For a $100 M valuation to be
achieved, annual revenues of $25 M to $50 M are required, based
upon the lowest investment of $10 M. That is between $1,000 and
$2,000 for every single NICU bed in the USA, every single year
with 100% market share. Effectively, that makes a NICU-focused
technology practically unfundable for VCs.

For most companies with a NICU product, angel investors and
NIH funding are the best answer. In the case of HeRO, those fund-

ing methods provided for the HeRO research, and we have fund-
ed our growth organically (a venture capitalist would read that as
slowly). However, the research results have been the home run.
Mortality after infection and mortality in the NICU were improved
in the largest RCT ever conducted among VLBWs. Length of stay
was reduced among survivors. Mortality at 18-22 months was im-
proved among ELBWSs studied, and death-or-NDI was reduced
among those that experienced sepsis. There was no increase in
testing or antibiotics. It costs about $1000 per QALY or $50,000
to save a life.

But even after ten years of commercializing, the majority of US
NICUs do not have HeRO. Should the venture capitalists have
funded this project? The fact of the matter is that neonatology is
a niche marketplace. And if the largest, most expensive RCT in
neonatology had a mortality improvement result, yet most NICUs
are slow to adopt the technology, why on earth would a VC invest
in any new NICU technology to address the urgent need for infant-
specific devices?

In order to supply neonatologists with new infant-specific devices,
there needs to be rapid adoption of those proven to work. Certain-
ly, many technologies will not save lives nor improve outcomes.
But once technologies have been shown to do so, early adopters
need to take ownership and drive proven technologies forward to
make them the standard of care as quickly as possible. This is
best for the patients and ensures a reward for those investment
capital dollars needed to produce the devices. The VCs and medi-
cal device companies deciding whether to fund new technologies
for the NICU are watching and taking note.

| argue that neonatologists that want the best care for their pa-
tients, now and in the future, should have HeRO. The evidence
is incontrovertible, and it is a very inexpensive way to save a life.
Take your shoe off and bang it on the table if you have to!

Sincerely,

Szt 2=
.{_,-""'

Will King, CEO
Medical Predictive Science Corporation

Dear Mr. King,

| understand your pain. As a practicing neonatologist, many de-
vices could result in quantum improvements in neonatal care,
but we will never see them because of myriad product develop-
ment, capitation, and distribution cycle problems. What you have
touched on is just the tip of the iceberg. In addition to medical
device manufacturers, pharmaceutical companies and those that
produce biologics are also at risk.

Although pharmaceutical companies are now incentivized to per-
form pediatric clinical trials and develop indications for our at-risk
neonates, this grant is not a panacea. By developing a product
with a pediatric indication, pharmaceutical manufacturers can
receive an additional six months of patent protection on a more
highly profitable drug in their portfolio, potentially covering the
cost of development, research, and marketing of the pediatric-
specific therapy. As we know, most university academic settings
are risk-averse and cannot even approach the idea of putting a
large investment of endowment funds into the development of a
novel therapeutic. Smaller pharmaceutical firms without a signifi-
cant portfolio gamble on their very existence with every product
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they produce. Relatively recently, Medimmune developed an en-
hanced monoclonal antibody directed against the RSV F protein.
It would have reduced cost and potentially improved RSV prophy-
laxis in our most at-risk population. Despite clinical evidence of ef-
ficacy, there was a 1% increase in the development of rash follow-
ing immunization. The FDA denied the application. An estimated
one billion had been spent to develop this therapeutic. The fallout
was significant. Medimmune, albeit a wholly-owned subsidiary
of AstraZeneca at the time, was folded into the parent company.
Palivizumab, or Synagis, was ultimately transferred to Sobi.

Despite the risk in the pharmaceutical and biological pipeline,
Medical devices have even less protection. The market sees
these devices as widgets until they have been deemed to be es-
sential. ECRI and other organizations provide product evaluation
but are not gatekeepers to successful integration in the Neonatal
Intensive Care Unit. Although a device may provide significant im-
provement in care, outcomes, and patient comfort, medical devic-
es are subject to evaluation by Group Purchasing Organizations
(GPO). These devices are evaluated not only on their worthiness
but also on the ability of their parent company to provide additional
cost-efficient discounts on other product lines to the GPO. These
discounts are then passed on to the GPO member organizations
as end-of-cycle federally sanctioned kickbacks based on the vol-
ume and percentage of purchases along the lines of GPO quali-
fied inventories.

Even with substantial angel investor backing, excellent QALY
data, and clinician backing, life-altering equipment, critical medi-
cal devices, and essential algorithms can be held up by a non-
optimal purchasing arrangement. Further, these arrangements
cannibalize the sales of potential competitor devices as hospital
purchasing is under the gun to achieve the best possible kickback.
Physicians often have no say in this process. Certain hospitals
depend on this revenue to provide “cost-efficient” patient care.
This model can lead to sole-sourcing of various components and
a race to the bottom by GPO contractors that favors even lower
cost and increasingly “offshore” options. At the depths of this pan-
demic, we saw this process manifest in shortages of masks, nasal
swabs, and other durable goods.

And yet, as you have pointed out, we are leaving some of the
more provocative technologies off the table. The value of an in-
fant life, improved neurodevelopmental outcome, a child who has
not gone on to develop blindness or cerebral palsy, and future
generations that have been enhanced by building on the best of
breed technologies that we have developed today cannot be esti-
mated by Qalys. It is not that VCs cannot understand the concept,
but their valuation estimation comes from understanding revenue
cycles, return on investment, and mitigating risk in a defined in-
vestment over a time shorter than that required to see the long-
term benefit. Yes, a company with a 100 million dollar valuation is
a better buy than a one million dollar valuation — the value chain
has been defined.

Although | have done a fair amount of advocating and “shoe bang-
ing” for our most at-risk babies, our Internal Revenue Service may
provide the best example for a better model. If we could figure a
way to reward improvement in extremely long-term outcome mea-
sures by exempting the tax on profits from these technologies that
offer real cost savings by decreasing reliance on government pro-
grams, this process could be done at no net cost to the taxpayers
and provide a significant advantage to VC and angel investors.
Of course, the predicate of getting these devices into the NICUs
to produce this improvement must be met to realize these cost
savings.

Sincerely,

WL L7y i 1‘0\ :

Mitchell Goldstein, MD, MBA, CML
Editor in Chief
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subspecialists in all medical and surgical areas that are available at all times and are supported by hospital staff with
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At Loma Linda University Health, we combine the healing power of faith with the practices
of modern medicine. We consist of a University, a Medical Center with four hospitals, and a
Physicians Group. These resources have helped us become one of the best health systems in
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Raylene Phillips, MD, Loma Linda University Children’s Hospital
Michael A. Posencheg, MD - Children’s Hospital of Philadelphia
DeWayne Pursley, MD, MPH - Boston Children’s Hospital

Luis Rivera, MD - Loma Linda University Children's Hospital
Japmeet Sandhu, OMS Il - Western University of Health Sciences
P. Syamasundar Rao, MD - UT-Houston Medical School

Joseph Schulman, MD, MS - California Department of Health Care Services
Steven B. Spedale, MD, FAAP - Woman’s Hospital

Alan R. Spitzer, MD

Cherry Uy, MD, FAAP - University of California, Irvine
Dharmapuri Vidysagar, MD - University of lllinois Chicago

Farha Vora, MD, Loma Linda University Children’s Hospital
Leonard E. Weisman, MD - Texas Children’s Hospital

Stephen Welty, MD - Seattle Children’s Hospital

Robert White, MD - Memorial Hospital

T.F. Yeh, MD - John H. Stroger Jr. Hospital of Cook County and
Taipei Medical University's n

PROTECT YOUR FAMILY FROM

RESPIRATORY VIRUSES

flu 4y coronavirus

WASH YOUR HANDS

often with soap and
warm water.

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

COVER COUGHS
AND SNEEZES.

Sneeze and cough
into your elbow.

USE AN
ALCOHOL-BASED
HAND SANITIZER.

STAY AWAY
FROM SICK PEOPLE

Avoid crowds.
Protect vulnerable
babies and children.

% National

Perinatal

www.nationalperinatal.crg Association
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Neonatology Today's Policy on Animal and Human Research

Neonatology Today’s policies ensure the protection and respon-
sible use of animals and humans in all research articles under
consideration. Authors are encouraged to follow the guidelines
developed by the National Centre for the Replacement, Refine-
ment & Reduction of Animals in Research (NC3R), International
Committee of Medical Journal Editors, and the Guide for the
Care and Use of Laboratory Animals and U.S. Public Health Ser-
vice's Policy on Humane Care and Use of Laboratory Animals
(PHS Policy). Authors are expected to demonstrate to their in-
stitutional review board or suitable proxy that ethical standards
are met. If there is doubt whether research conducted was in
accordance with ethical standards, then there must be verifica-
tion that the institutional review body approved the uncertain
aspects. Research not following these policies on participating
animal and human subjects may be rejected. Researchers have
a moral obligation towards the humane treatment of animals and
ethical considerations for humans participating in research and
are expected to consider their welfare when designing studies.

https://www.nc3rs.org.uk/arrive-guidelines

http://www.icmje.org

https://olaw.nih.gov/policies-laws/phs-policy.htm

NT

Neonatology and the Arts

This section focuses on artistic work which is by those with an
interest in Neonatology and Perinatology. The topics may be var-
ied, but preference will be given to those works that focus on
topics that are related to the fields of Neonatology, Pediatrics,
and Perinatology. Contributions may include drawings, paintings,

Manuscript Submission: Instructions to Authors

1. Manuscripts are solicited by members of the Editorial Board or
may be submitted by readers or other interested parties. Neonatol-
ogy Today welcomes the submission of all academic manuscripts
including randomized control trials, case reports, guidelines, best
practice analysis, QI/QA, conference abstracts, and other important
works. All content is subject to peer review.

2. All material should be emailed to:
LomalLindaPublishingCompany@gmail.com in a Microsoft Word, Open
Office, or XML format for the textual material and separate files (tif, eps,
jpg, gif, ai, psd, or pdf) for each figure. Preferred formats are ai, psd,
or pdf. tif and jpg images should have sufficient resolution so as not to
have visible pixilation for the intended dimension. In general, if accept-
able for publication, submissions will be published within 3 months.

3. There is no charge for submission, publication (regardless of
number of graphics and charts), use of color, or length. Published
content will be freely available after publication. There is no charge for
your manuscript to be published. NT does maintain a copyright of your
published manuscript.

4. The title page should contain a brief title and full names of all
authors, their professional degrees, their institutional affiliations,
and any conflict of interest relevant to the manuscript. The principal
author should be identified as the first author. Contact information
for the principal author including phone number, fax number, e-mail
address, and mailing address should be included.

5. A brief biographical sketch (very short paragraph) of the principal
author including current position and academic titles as well as fel-
lowship status in professional societies should be included. A picture
of the principal (corresponding) author and supporting authors should
be submitted if available.

6. An abstract may be submitted.
7. The main text of the article should be written in formal style using

correct English. The length may be up to 10,000 words. Abbrevia-
tions which are commonplace in neonatology or in the lay literature

sketches, and other digital renderings. Photographs and video
shorts may also be submitted. In order for the work to be con-
sidered, you must have the consent of any person whose photo-
graph appears in the submission.

may be used.

8. References should be included in standard "NLM" format (APA 7t
may also be used). Bibliography Software should be used to facilitate
formatting and to ensure that the correct formatting and abbrevia-

Works that have been published in another format are eligible for tions are used for references.
consideration as long as the contributor either owns the copy-

right or has secured copyright release prior to submission. 9. Figures should be submitted separately as individual separate

electronic files. Numbered figure captions should be included in the

Logos and trademarks will usually not qualify for publication. main file after the references. Captions should be brief.

10. Only manuscripts that have not been published previously will
be considered for publication except under special circumstances.
Prior publication must be disclosed on submission. Published articles
become the property of the Neonatology Today and may not be
published, copied or reproduced elsewhere without permission from
Neonatology Today.

This month we continue to feature artistic works created by our
readers on one page as well as photographs of birds on another.
This month's original artwork is called "Airborne" is provided by
Nico Akiva Anderson. Our bird of the month is "The Canadian"
rendered by is Barbara Strobel-Dellger on a Quilt.(bldellger@
gmail.com), the aunt of Katie Strobel, MD (KMStrobel@mednet.
ucla.edu) a Neonatal-Perinatal Medicine Fellow PGY-6 at UCLA.

11. NT recommends reading Recommendations for the Conduct,
Reporting, Editing, and Publication of Scholarly Work in Medical
Journals from ICMJE prior to submission if there is any question
regarding the appropriateness of a manuscript. NT follows Principles
of Transparency and Best Practice in Scholarly Publishing(a joint

Herbert Vasquez, MD,
Associate Neonatologist, Queen of the Valley

(E:ampus Health. West Covina. CA statement by COPE, DOAJ, WAME, and OASPA). Published articles

manate Health, . est Covina, become the property of the Neonatology Today and may not be

f VasquezH1@gmail.com published, copied or reproduced elsewhere without permission from
NT Neonatology Today.

NT

NEONATOLOGY TODAY is interested in publishing manuscripts from Neonatologists,
Fellows, NNPs and those involved in caring for neonates on case studies, research results,
hospital news, meeting announcements, and other pertinent topics.

Please submit your manuscript to: LomalLindaPublishingCompany@gmail.com
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NICU BABU'S

Bill of Rigbts

1- THE RiGHT TO ADVOCACY
My parents know me well. They are my voice and my best advocates. They need to be knowledgeable about my progress, medical records, and
prognosis, so they celebrate my achievements and support me when things get challenging.

2- THE RIGHT TO MY PARENTS’ CARE
In order to meet my unique needs, my parents need to learn about my developmental needs. Be patient with them and teach them well. Make
sure hospital policies and protocols, including visiting hours and rounding, are as inclusive as possible.

3- Tue RiGHT TO BOND WiTH MY FAMILY
Bonding is crucial for my sleep and neuroprotection. Encourage my parents to practice skin-to-skin contact as soon as and as often as possible
and to read, sing, and talk to me each time they visit.

4- THE RIGHT TO NEUROPROTECTIVE CARE

Protect me from things that startle, stress, or overwhelm me and my brain. Support things that calm me. Ensure I get as much sleep as possible.
My brain is developing for the first time and faster than it ever will again. The way I am cared for today will help my brain when I grow up.
Connect me with my parents for the best opportunities to help my brain develop.

5- THE RIGHT TO BE NOURISHED
Encourage my parents to feed me at the breast or by bottle, whichever way works for us both. Also, let my parents know that donor milk may
be an option for me.

6- THE RiGHT TO PERSONHOOD
Address me by my name when possible, communicate with me before touching me, and if I or one of my siblings pass away while in the NICU,
continue referring to us as multiples (twin/triplets/quads, and more). It is important to acknowledge our lives.

7- THE RIGHT TO CONFIDENT AND COMPETENT CARE GIVING
The NICU may be a traumatic place for my parents. Ensure that they receive tender loving care, information, education, and as many resources
as possible to help educate them about my unique needs, development, diagnoses, and more.

8- THE RiGHT TO FAMILY-CENTERED CARE
Help me feel that I am a part of my own family. Teach my parents, grandparents, and siblings how to read my cues, how to care for me, and
how to meet my needs. Encourage them to participate in or perform my daily care activities, such as bathing and diaper changes.

9- THE RIGHT TO HEALTHY AND SUPPORTED PARENTS

My parents may be experiencing a range of new and challenging emotions. Be patient, listen to them, and lend your support. Share information with
my parents about resources such as peer-to-peer support programs, support groups, and counseling, which can help reduce PMAD, PPD, PTSD,
anxiety and depression, and more.

10- THE RIGHT TO INCLUSION AND BELONGING

Celebrate my family’s diversity and mine; including our religion, race, and culture. Ensure that my parents, grandparents, and siblings feel
accepted and welcomed in the NICU, and respected and valued in all forms of engagement and communication.

Presented by:

NICU Parent Network

Visit nicuparentnetwork.org to identify national, state, and local NICU family support programs.

* The information provided on the NICU Baby's Bill of Rights does not, and is not intended to, constitute legal or medical advice.
Always consult with your NICU care team for all matters concerning the care of your baby.

copyright © 2020 NICU Parent Network
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