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Letter to the Editor
Dear Dr Campbell,
 I am writing to you regarding your 
analysis of the study that was originally 
published by Khoury R et al. in the 
November 2020 issue of the Journal of 
Perinatology.1,2 In this study, Khoury R et 
al. analyzed the performance of two pulse 
oximeters in a normal cohort of newborn 
infants during their transition period. Pulse 
oximetry heart rate stability was recorded 
“qualitatively” by manually identifying when 
the oximeter achieved stability as identified 
by the observer.1

 There were multiple concerns with the 
study, including the fact that this study 

was conducted only in healthy newborns, 
those least likely to require extensive 
resuscitation. As a consequence of the 
restatement of the AAP guidance regarding 
resuscitation in the delivery room in 2015, 
Masimo developed a sensor that was 
specifically designed to operate in this 
environment.3 The sensor provided better 
performance, especially in pulse rate 
stability, than that which was used in the 
study. Further, this sensor was optimized 
to automatically transition the monitor to 
a 2 second averaging time and maximal 
sensitivity. Neither of these refinements was 
incorporated into the study. Studying this 
pulse oximeter without the benefit of these 

modes completely invalidates the findings. 
When comparing oximetry technologies, 
it is critically important that the latest 
technologies from each manufacturer be 
used.4

 Moreover, the study attempted to 
clarify pulse rate using heart rate as a 
gold standard for comparison. It is well 
known that not all ECG electrical activity 
translates to a heartbeat, and thus a pulse. 
Pulseless electrical activity (PEA) is a well-
recognized phenomenon in the neonatal 
population. ECG signals can provide a 
reliable indication of electrical heart activity 
but cannot predict with absolute certainty 
the presence of a heartbeat in association 
with each waveform. Further, an algorithm 
predicated on the generation of a stable 
heart rate as opposed to one that genuinely 
identifies “missed” beats may be closer 
to the ECG rate but not accurately reflect 
the presence of a pulse. The bradycardia 
reported by Masimo may have accurately 
reflected actual pulsatile activity.5-7

 The authors of the study generalized 
their concern about their findings and 
the presence of false bradycardia in 
resuscitation. The need for resuscitation 
is typically associated with decreased 
perfusion, unstable heart rate, and abrupt 
changes in oximetry. PR stability is an 
inferior metric during these situations. 
These are areas where Masimo SET 
technology has been shown to have superior 
performance in myriad studies. For a 
pulse oximeter to prove its mettle, it is 
inappropriate to suggest that “fair weather” 
conditions in normal transitioning neonates 
are in any way similar to those encountered 
during a full-on resuscitation.8

 These concerns were also addressed 
in a letter to the editor that appeared 
in the March 2021 Neonatology Today 
authored by Dr Latorre and corroborated 
by the response. “Speed of response, 
notwithstanding, the technology is not just 
about speed alone. Accuracy, precision, and 
reproducibility are a sine qua non.”9

 Sincerely,
 Mitchell Goldstein, MD, MBA, CML
 Professor of Pediatrics
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News

Women’s Heart Health Tied to Multiple 
Pregnancy Complications
Women with prepregnancy cardiovascular 
disease (CVD) risk factors have increasingly 
worse pregnancy outcomes, including 
a higher rate of maternal intensive care 
unit (ICU) admissions and fetal deaths, a 
new study suggests. “With every additive 

neonatal  
INTENSIVE CARE
ISSN 1062-2454
Published by

Goldstein and 
Associates, Inc.
10940 Wilshire Blvd., Suite 600
Los Angeles CA 90024
Phone: 310-443-4109
Fax: 310-443-4110
E-mail: s.gold4@verizon.net
Web: www.nicmag.ca

Publisher/Editor in Chief
Steve Goldstein

Managing Editor
Christopher Hiscox

Senior Editor
Vincent Terrier

News Editor
Chris Campbell

Associate Editor
Jordana Hammeke, Susan Goldstein

Circulation, Coverage, 
Advertising Rates: Complete 
details regarding circulation, coverage, 
advertising rates, space sizes, and 
similar information are available to 
prospective advertisers. Closing date is 
45 days preceding date of issue.

Change of Address: Notices should 
be sent promptly to Circulation 
Department. Provide old mailing 
label as well as new address; include 
zip code or postal code. Allow two 
months for change.

Editorial Contributions may be 
sent by e-mail and will be handled 
with reasonable care: however, 
publishers assume no responsibility 
for safety of art work, photographs, or 
manuscripts. Every precaution is taken 
to ensure accuracy, but the publishers 
cannot accept responsibility for the 
correctness or accuracy of informa tion 
supplied herein or for any opinion 
expressed. Editorial closing date is 
the first day of the month preceding 
month of issue.

©2021 by Goldstein & Associates, 
Inc. All rights reserved. Reproduction 
in whole or in part without written 
permission is strictly prohibited.

© 2021 Masimo. All rights reserved.     PLCO-005107/PLMM-12056A-0621    PLLT-11507A

For over 25 years, Masimo has been a trusted partner in neonatal and newborn care around the world—

delivering innovative Masimo SET® Measure-through Motion and Low Perfusion™ pulse oximetry to 

enhance care even in challenging conditions.

Today, we remain committed to protecting your most delicate patients and strive to deliver a variety of 

specially tailored solutions that meet their needs and help you improve outcomes.

Caution: Federal (USA) law restricts this device to sale by or on the order of a physician. See instructions for 
use for full prescribing information, including indications, contraindications, warnings, and precautions.

No Challenge Too Big. 
No Patient Too Small.

To learn more about how SET® is making a difference for neonates, visit masimo.com/newborn-care

Discover the Masimo SET® Difference

PLMM-12056A Ad, SET Neonatal - No Challenge Too Big, Neonatal Intensive Care - Fall 2021, 8.125 x 10.875, Global.indd   1 6/2/21   8:34 AM

Ph
o

to
 b

y 
A

n
n

a 
H

ec
ke

r 
o

n
 U

n
sp

la
sh



NEONATAL INTENSIVE CARE NEWSLETTER VOL 4 ISSUE 2 • AUGUST 2021

Neonatal Intensive Care • www.nicmag.ca Page 4

cardiovascular risk factor — and it didn’t 
matter which risk factor — there was a 
graded and consistently higher risk for each 
of the pregnancy complications,” senior 
author Sadiya Khan, MD, Northwestern 
University Feinberg School of Medicine 
in Chicago, said in an interview. Previous 
studies have shown that the presence of 
individual risk factors such as obesity 
and hypertension before pregnancy 
are associated with worse maternal 
and neonatal outcomes. Identifying the 
association with the total burden of 
prepregnancy CVD risk factors, however, 
may help guide comprehensive prevention 
strategies that look beyond targeting any 
one risk factor, the authors note. The 
results were published online July 20 in the 
European Journal of Preventive Cardiology. 
The researchers analyzed 18,646,512 
pregnancies using maternal and fetal data 
drawn from the US National Center for 
Health Statistics and pooled individual-
level data from births to women aged 15-44 
years (mean, 28.6 years) from 2014 to 2018. 
Women were categorized on the basis of 
having 0 to 4 prepregnancy CVD risk factors: 
hypertension, diabetes, self-reported 
smoking, and a BMI less than 18.5 kg/m2 or 
greater than 24.9 kg/m2. All analyses were 
adjusted for maternal age at delivery, race/
ethnicity, education, receipt of prenatal 
care, parity, and birth plurality. Over 60% 
of the women had one or more CVD risk 
factors, with 52.5% having one, 7.3% two, 
0.3% three, and 0.02% four.

Hematologic Cancer Increases Risk for 
Delivery Complications
The risk of in-hospital complications 
and poor birth outcomes were greater in 
pregnant women with current or historical 
cancer diagnoses, new research suggests. 
The study, published in Mayo Clinic 
Proceedings, found that women with 
current and historical cancer diagnoses had 
an increased risk of death, kidney injury, 
and stroke during delivery hospitalizations, 
compared with those with no cancer. 
When it came to delivery outcomes, this 
group also had a higher risk for preterm 
birth and postpartum hemorrhage. Those 
with a current cancer diagnoses had a 1.7-
fold increase in odds for a preterm birth, 
compared with women without cancer. “Our 
study found that metastases increased the 
odds of mortality, cesarean delivery, preterm 
birth, and stillbirth,” the researchers noted. 
“Coupled with previous research reporting 
that pregnant women are more likely to 
be diagnosed with advanced disease, this 
implies that pregnant women with newly 
diagnosed cancer have poor prognoses.” 
However, although women with prior 
cancer had increased odds of mortality, 
the researchers said it was not statistically 
significant. “The study really did not show 
an increase of mortality [for women with 
prior cancer diagnosis],” said Justin Chura, 
MD, a specialist in gynecologic oncology 
who was not involved in the study. “And 
the reason might be because there is not 
or the reason might be because it’s such 

a rare event. You would need 100 million 
births to assess that. So I would actually use 
caution in that interpretation.” Researchers 
analyzed more than 43 million delivery 
hospitalizations of women with or without 
current or historical cancer diagnoses 
between January 2004 and December 2014. 
They found that the most common cancer 
diagnoses were hematologic, thyroid, 
cervical, skin, and breast. Of the five 
most common cancers, the prevalence of 
all maternal complications and negative 
delivery outcomes was the highest among 
women with hematologic cancers. They 
were more likely to experience peripartum 
cardiomyopathy, acute kidney injury, and 
arrhythmia, compared with other cancers. 
Postpartum hemorrhage, maternal mortality, 
and placental abruption was also more 
likely to occur in those with this type of 
cancer. “I was surprised that it was the 
hematologic cancers that were worse when 
they did it by cancer type,” said Dr Chura, 
who is the chief of surgery and the director 
of gynecologic oncology and robotic 
surgery at the Cancer Treatment Centers of 
America’s Eastern Regional Medical Center 
in Philadelphia. “I think this is a useful bit 
of information for counseling our patients 
and also to identify the cohort with the 
highest risk.” The findings also suggested 
that those with skin cancer had the highest 
odds for stroke, while women with cervical 
and breast cancers were more likely to 
experience acute kidney injury and preterm 
birth. Dr Chura said cancer treatments can 
have an impact on a woman’s health when 
she’s giving birth. For example, if a woman 
is diagnosed with cervical cancer, doctors 
may perform a cone biopsy on her where 
they remove a large portion of the cervix 
and still leave them with the ability to 
conceive and become pregnant. However, 
those patients are left with a higher risk 
of a preterm delivery. For women with a 
hematologic cancer like non-Hodgkin’s 
lymphoma, chest radiation may cause some 
subsequent damage to their heart muscles 
“and now the stress of pregnancy puts 
more demand on the heart that can lead to 
cardiac complications for that patient,” Dr 
Chura said. “There are potential long-term 
effects from radiation and chemotherapy,” 
Dr Chura said. Previous studies have shown 
that chemotherapy may affect pregnancy 
and delivery. A 2019 study published in 
the Journal of Cancer also found that 59 
pregnant women with cancer had increased 
mortality compared with those without 
the long-term illness. Meanwhile, another 
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2018 study published in Cancer found that 
women who conceived less than a year after 
starting chemotherapy had higher risks of 
preterm birth in comparison with those who 
conceived more than a year after starting 
chemotherapy. The study also found that 
cancer survivors who conceived more than 
a year after finishing chemotherapy with 
or without radiation had no higher risk of 
a preterm birth than those without cancer. 
Dr Chura said the new study could force 
doctors to think about the long-term effects 
of their cancer therapies and make them 
more apt to think about how to make cancer 
therapy less toxic with less long-term health 
consequences, while still curing patients. 
“Most oncologists, when dealing with 
younger patients, are very focused on curing 
the cancer at hand, but not necessarily 
thinking 5 or 10 years down the road,” Dr 
Chura said. “[This study] could help inform 
or at least make us aware of the long-term 
consequences of our cancer therapies.”

Systemic and Structural Racism 
Present in US Neonatal Intensive-care 
Units
Quality of care across and within neonatal 
intensive-care units (NICUs) in the 
United States varies by race and ethnicity, 
according to a new study that points to 
systemic and structural racism starting at 
birth. This study highlights “many important 
quality gaps that raise unanswered questions 
about the relationships between race and 
ethnicity and processes and outcomes of 
care,” the study team says in their paper. 
“Ultimately, until neonatal and pediatric 
clinicians and providers accept that they 
must practice social as well as technical 
medicine and follow through to address 
social determinants of health and act against 
racism, we will not achieve comparable 
high-quality care for all infants,” they add. 
For their study, Dr Erika Edwards of the 
Vermont Oxford Network and the University 
of Vermont, in Burlington, and colleagues 
used Baby-MONITOR, a summary quality 
measure for NICUs. This tool includes nine 
elements including five process measures 
(any human milk at discharge, no admission 
hypothermia, antenatal steroid exposure, no 
healthcare-associated infection, and timely 
retinal examination) and four outcome 
measures (survival to hospital discharge, 
no chronic lung disease, no pneumothorax, 
and greater than median growth velocity). 
A higher Baby-MONITOR score indicates 
a higher quality of care. The prospective 
cohort study included 169,400 infants 

born between 25 to 29 weeks’ gestation or 
with a birth weight of 401 to 1,500 grams 
at 737 US hospitals. When compared 
with non-Hispanic white infants, African 
American and American Indian infants 
had significantly lower (worse) process 
scores on discharge on human milk, no 
admission hypothermia, and antenatal 
steroid exposure. And African American, 
Hispanic, Asian American and American 
Indian infants had higher (better) outcome 
scores on survival to hospital discharge, no 
chronic lung disease, and no pneumothorax, 
the authors report. “An increased risk for 
preterm birth, receipt of lower quality care, 
and socioeconomic disadvantages over 
of the life course are all markers of the 
structural and systemic racism found in 
the United States,” they point out. “Even 
within the same hospitals, African American 
infants received lower average scores on 
important markers of quality of care, such 
as the receipt of antenatal steroids and 
having no hypothermia on admission. We 
also found that the geographical location 
of hospitals continues to play a role in 
determining the quality of care by race and 
ethnicity,” they note. To their knowledge, 
this is the first study to use Baby-MONITOR 
to evaluate the quality of care for American 
Indians and these infants had lower 
average process score and higher average 
outcome score, compared with that of white 
infants. “American Indian mothers have 
the second highest rates of preterm birth 
behind non-Hispanic African American 
mothers. Addressing the quality of care that 
Native Americans receive deserves further 
attention with consideration of the context 

of the specific perinatal risk factors that 
American Indian women face,” Dr Edwards 
and colleagues suggest in their paper.

Texas Hospital Delivers 107 Babies in 
91 Hours
A Texas hospital set a record at the end of 
June when staff delivered more than 100 
babies in 91 hours, according to a local 
report. The deliveries occurred across 
two 48-hour stretches at Andrew Women’s 
Hospital at Baylor Scott & White All Saints 
Medical Center in Fort Worth, according 
to WFAA 8, an ABC affiliate in Dallas. On 
June 24, staff delivered 25 girls and 27 boys 
in 47 hours. On June 28, staff delivered 55 
babies, including a set of twin girls, in 44 
hours. “It’s been all fireworks as our Labor 
and Delivery teams … have been busy 
delivering an adorable group of Fourth of 
July babies — 107 of them in just 91 hours 
to be exact!” the hospital said in a Facebook 
post. The stretch of deliveries broke the 
hospital’s record from June 2018, WFAA 8 
reported. The hospital averages about 16 
deliveries per day and last year delivered 
6,000 babies, including 100 sets of twins 
and two sets of triplets. Six of the baby 
girls were named Gianna, the news outlet 
reported. Other popular names included 
Reign for girls and Atlas and Daniel for 
boys. The staff expected to see an uptick 
in births this year as people recover from 
the pandemic, but the June influx was rare 
and exceptional, according to NBC 5. “We 
thought it was going to be higher the last 
few months because of the pandemic, but 
didn’t see the baby boom until now, so 
people must’ve gotten more reassured,” Jay 
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the importance of clinicians keeping up to 
date on the literature around respiratory 
support and carefully considering how trial 
outcomes might be relevant in the treatment 
of individual patients, said Dr Sara 
DeMauro, associate director of neonatal 
clinical and epidemiological research at 
the Children’s Hospital of Philadelphia, 
who coauthored an editorial accompanying 
the study. “Mechanical ventilation usage 
is declining because neonatologists are 
concerned that exposure to mechanical 
ventilation is injurious, particularly to the 
preterm/immature lung,” Dr DeMauro said 
by email.

Out-of-Pocket Costs for Childbirth 
More Than $3000
Families with private health insurance 
pay around $3,000 for newborn delivery 
and hospitalization, while adding neonatal 
intensive care can push the bill closer 
to $5,000, based on a retrospective look 
at almost 400,000 episodes. The findings 
suggest that privately insured families 
need prenatal financial counseling, as well 
as screening for financial hardship after 
delivery, reported lead author Kao-Ping 
Chua, MD, PhD, assistant professor and 
health policy researcher in the department 
of pediatrics and the Susan B. Meister Child 
Health Evaluation and Research Center at 
the University of Michigan, Ann Arbor, and 
colleagues. “Concern is growing regarding 
the high and rising financial burden of 
childbirth for privately insured families,” 
the investigators wrote in Pediatrics. 
“Previous studies assessing this burden 
have focused on out-of-pocket spending for 
maternal care, including hospitalizations 
for delivery. However, there are no recent 
national data on out-of-pocket spending 
across the childbirth episode, including both 
deliveries and newborn hospitalizations.” To 
address this knowledge gap, Dr Chua and 
colleagues turned to Optum’s deidentified 
Clinformatics Data Mart, comprising 
12 million privately insured individuals 
across the United States. The investigators 
identified 398,410 childbirth episodes 
occurring between 2016 and 2019. Each 
episode was defined as one delivery and at 
least one newborn hospitalization under 
the same family plan. Out-of-pocket cost 
included copayment plus coinsurance and 
deductibles. Primary outcomes included 
mean total out-of-pocket spending and 
proportion of episodes exceeding $5,000 
or $10,000. Subgroup analyses compared 
differences in spending between episodes 

was decreasing, the decline in mechanical 
ventilation use seemed to begin at about 
the same time one of the largest clinical 
trials evaluating continuous positive airway 
pressure (CPAP) as the primary respiratory 
support in preterm infants was released,” 
said Dr. Dupree Hatch, an assistant 
professor of pediatrics and medical director 
of the NICU at Vanderbilt University Medical 
Center in Nashville, Tennessee, who led the 
current study. 
 “This study, the SUPPORT trial, along 
with several other studies released 
about the same time caused many of 
us in neonatal medicine to reconsider 
our approach to respiratory support in 
preterm infants,” Dr Hatch said by email. 
Over the study period, the mean duration 
of mechanical ventilation declined from 
10.3 days to 9.7 days among infants who 
received this type of respiratory support. 
During the same period, the mean duration 
of noninvasive ventilation increased by 
3.2 days among infants receiving this 
type of support. In the national cohort 
analysis, researchers also found evidence 
of reduced use of mechanical ventilation. 
The proportion of preterm infants receiving 
this form of respiratory support declined 
from 22.0% to 18.5% during the study 
period. One limitation of the analysis is 
that researchers were unable to link the 
two data sets, making it possible that the 
populations in the two cohorts might not 
be entirely comparable, the authors note. 
Changes in transfer patterns during the 
study period also could have influenced the 
outcomes. Even so, the results underscore 

Herd, MD, an obstetrician at the hospital, 
told the news outlet. The hospital’s labor 
and delivery teams create photo galleries of 
babies who are born around the holidays. 
The Tiniest Texans series features portraits 
of the newborns, often dressed in holiday-
themed clothes.

Fewer Preterm Infants in US Getting 
Mechanical Ventilation
The duration of respiratory support for 
preterm infants in the US has increased in 
recent years as the reliance on mechanical 
ventilation has declined and use of 
noninvasive ventilation has become more 
common, a new study suggests. Researchers 
examined data on preterm infants from 
a clinical cohort of 259,311 infants in the 
Pediatrix Clincal Data Warehouse as well 
as a national cohort of 1.17 million infants 
in the National Inpatient Sample. All the 
preterm infants were born before 35 weeks 
gestation and received care on neonatal 
intensive care units between 2008 and 
2018. From 2008 to 2018, the proportion of 
neonates in the clinical cohort receiving 
mechanical ventilation declined from 29.4% 
to 18.5% and the proportion receiving 
noninvasive ventilation climbed from 57.9% 
to 67.4%. Over this same period, the mean 
number of days on respiratory support 
increased from 13.8 to 14.4, driven in large 
part by more widespread use of continuous 
positive airway pressure and nasal 
intermittent positive pressure ventilation, 
the study team reports in JAMA Pediatrics. 
“While our study couldn’t provide the 
exact reason why mechanical ventilation 
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development. It is only recently that the 
necessary knowledge and techniques to 
perform studies like this one have become 
available, the investigators wrote, noting 
a better understanding of cell-regulatory 
relationships, advances in immune 
profiling at the systems level, and new 
technology that allows for profiling small-
volume samples from infants. The present 
study involved a series of observational 
experiments and a small interventional 
trial. First, the investigators conducted 
a wide array of blood- and fecal-based 
longitudinal analyses from 208 infants 
in Sweden to characterize immune cell 
expansion and microbiome colonization 
of the gut, with a focus on bifidobacteria. 
Their results showed that infants lacking 
bifidobacteria, and HMO-utilization genes 
(which are expressed by bifidobacteria 
and other beneficial microbes), had 
higher levels of systemic inflammation, 
including increased T helper 2 (Th2) and 
Th17 responses. “Infants not colonized by 
Bifidobacteriaceae or in cases where these 
microbes fail to expand during the first 
months of life there is evidence of systemic 
and intestinal inflammation, increased 
frequencies of activated immune cells, and 
reduced levels of regulatory cells indicative 
of systemic immune dysregulation,” the 
investigators wrote. The interventional 
part of the study involved 60 breastfed 
infants in California. Twenty-nine of the 
newborns were given 1.8 × 1010 colony-
forming units (CFUs) of B. longum subsp. 
infantis EVC001 daily from postnatal day 
7 to day 28, while the remaining 31 infants 

the investigators wrote in Cell. “Therefore, 
there is great interest in identifying 
microbial factors that can support healthier 
immune system imprinting and hopefully 
prevent cases of allergy, autoimmunity, 
and possibly other conditions involving 
the immune system.” Prevailing theory 
suggests that the rising incidence of 
neonatal intestinal dysbiosis — which is 
typical in developed countries — may be 
caused by a variety of factors, including 
cesarean sections; modern hygiene 
practices; antibiotics, antiseptics, and other 
medications; diets high in fat and sugar; and 
infant formula. According to Dr Henrick 
and colleagues, a healthy gut microbiome 
plays the greatest role in immunological 
development during the first 3 months post-
partum; specifically, a lack of bifidobacteria 
during this time has been linked with 
increased risks of autoimmunity and enteric 
inflammation, although underlying immune 
mechanisms remain unclear. Bifidobacteria 
also exemplify the symbiotic relationship 
between mothers, babies, and beneficial 
microbes. The investigators pointed out 
that breast milk contains human milk 
oligosaccharides (HMOs), which humans 
cannot digest, but are an excellent source 
of energy for bifidobacteria and other 
beneficial microbes, giving them a “selective 
nutritional advantage.” Bifidobacteria 
should therefore be common residents 
within the infant gut, but this is often not 
now the case, leading Dr Henrick and 
colleagues to zero in on the microbe, 
in hopes of determining the exactly 
how beneficial bacteria shape immune 

involving neonatal intensive care or 
cesarean birth. The mean out-of-pocket 
spending was $2,281 for delivery and $788 
for newborn hospitalization, giving a total of 
$3,068 per childbirth episode. Coinsurance 
and deductibles accounted for much of 
that cost, at 55.8% and 42.1%, respectively, 
whereas copayments accounted for a 
relatively minor portion (2.2%). Almost all 
episodes (95%) cost more than zero dollars, 
while 17.1% cost more than $5,000 and 1.0% 
cost more than $10,000. Total mean out-of-
pocket spending was higher for episodes 
involving cesarean birth ($3,389) or neonatal 
intensive care ($4,969), the latter of which 
cost more than $10,000 in 8.8% of episodes. 
“Because details on plan benefit design 
were unavailable, the generalizability of 
findings to all privately insured Americans 
is unclear,” the investigators noted. 
“However, the proportion of childbirth 
episodes covered by high-deductible health 
plans in this study is consistent with the 
prevalence of such plans among Americans 
with employer-sponsored insurance.” The 
findings suggest that financial reform is 
needed, Dr Chua and colleagues concluded. 
“To avoid imposing undue financial burden 
on families, private insurers should improve 
childbirth coverage,” they wrote. “An 
incremental step would be providing first-
dollar coverage of deliveries and newborn 
hospitalizations before deductibles are met. 
Ideally, however, insurers would waive most 
or all cost-sharing for these hospitalizations, 
consistent with the approach taken by 
Medicaid programs and many developed 
countries.”

Probiotic Supplementation Regulates 
Newborn Immune System
Supplementing breastfed infants with 
bifidobacteria promotes development 
of a well-regulated immune system, 
theoretically reducing risk of immune-
mediated conditions like allergies and 
asthma, according to investigators. These 
findings support the importance of early 
gut colonization with beneficial microbes, 
an event that may affect the immune 
system throughout life, reported lead 
author Bethany M. Henrick, PhD, director 
of immunology and diagnostics at Evolve 
Biosystems, Davis, Calif., and adjunct 
assistant professor at the University 
of Nebraska, Lincoln, and colleagues. 
“Dysbiosis of the infant gut microbiome 
is common in modern societies and a 
likely contributing factor to the increased 
incidences of immune-mediated disorders,” 

Photo by Jonathan Borba on Unsplash



NEONATAL INTENSIVE CARE NEWSLETTER VOL 4 ISSUE 2 • AUGUST 2021

Neonatal Intensive Care • www.nicmag.ca Page 8

Irving Medical Center, an early epicenter 
of the pandemic, allowed rooming-in and 
encouraged direct breastfeeding between 
infected mothers and their newborns while 
adopting extensive safety measures, the 
researchers said. In a study presented at the 
virtual meeting of the Pediatric Academic 
Societies, the researchers conducted a 
retrospective chart review of all newborns 
born at the medical center from March 
22, 2020, through August 7, 2020. The 
study was part of Columbia University’s 

Mother-to-Infant COVID-19 
Transmission Is Unlikely
Mothers with a history of COVID-19 
exposure during pregnancy are not likely 
to transmit the infection to their newborns, 
based on data from more than 2,000 women. 
“Uncertainty at the onset of the COVID-19 
pandemic led to varying postnatal care 
recommendations for newborns exposed 
to SARS-CoV-2 in utero,” said Margaret H. 
Kyle, of Columbia University, New York, 
and colleagues. The Columbia University 

were given no supplementation. Fecal 
samples were collected on day 6 and 
day 60. At day 60, supplemented infants 
had high levels of HMO-utilization genes, 
plus significantly greater alpha diversity 
(P = .0001; Wilcoxon), compared with 
controls. Infants receiving EVC001 also 
had less inflammatory fecal cytokines, 
suggesting that microbes expressing HMO-
utilization genes cause a shift away from 
proinflammatory Th2 and Th17 responses, 
and toward Th1.

Company Signs Agreement with 
University
Neotech Products has entered into a 
mutually beneficial agreement with Wichita 
State University. This exciting collaboration 
will provide Neotech with the resources 
of an institution well known for advanced 
research, including clinical work through 
their partners. Wichita State, a national 
leader in aerospace research, will benefit 
from the experience of a well-established 
and innovative medical device company as 
it expands research in the area of medical 
products. They will work closely with 
Neotech’s new product development team 
to explore product ideas that will impact 
the end user. “Wichita State is committed to 
using our aviation expertise for expanding 
research in other industries,” said Rick 
Muma, President of Wichita State University. 
“As a clinician in internal medicine and 
infectious diseases and a public health 
practitioner, I understand the need to 
continually innovate through collaboration 
in the healthcare sector. Partnerships with 
companies like Neotech Products do just 
that.” With this partnership, Neotech will 
have access to advanced facilities and 
technologies, including: Labs for materials 
and adhesive testing and research; Electron 
microscopes; CT scanning (for materials); 
Pull and compression testing; A wide 
array of 3D printing and scanning; VR 
visual design space. The partnerships’ first 
collaboration is a locking mechanism for the 
NeoBar ET Tube Holder. The idea originated 
with Dr Mohammed Ansari, a neonatologist 
with ties to the Wichita area. Wichita State 
teamed up with Dr Ansari and brought 
the idea to Neotech to drive the project 
forward. We’re extremely excited to see 
where it leads. Overall, the purpose of the 
partnership between Neotech and Wichita 
State is to utilize the combined expertise of 
both institutions to bring medical products 
to market that will truly make a difference.
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lack of regulatory standards in this country. 
Absent FDA-approved drug labeling, these 
nutritional supplements cannot be marketed 
as treatment or prophylaxis, but that has 
scarcely stopped their use. “Despite lack 
of availability of a pharmaceutical-grade 
product, the number of preterm infants 
receiving probiotics in the United States and 
Canada is steadily increasing,” write Brenda 
Poindexter, MD, FAAP, chief of neonatology 
at Children’s Healthcare of Atlanta, in 
Atlanta, Georgia, and members of the AAP’s 
Committee on Fetus and Newborn. Analyses 
of US collaborative databases indicate that 
approximately 10% of neonates of extremely 
low gestational age receive a probiotic 
preparation in the neonatal intensive care 
unit (NICU). The use of these preparations 
varies widely across institutions. “NEC is a 
devastating morbidity of prematurity, and 
it’s multifactorial. Some babies only given 
mother’s milk still get NEC, and the decision 
to use these products is a very nuanced 
one,” Poindexter said. “I suspect some 
people will disagree with the report, and 
we tried to give folks some wiggle room.” 
Evidence from other countries suggests that 
probiotics can be protective against NEC, 
she added, “so not to have a reliable product 
in this country is very frustrating.”

Guidance Reviewed on ‘Kangaroo Care’
When a baby is born prematurely, immediate 
skin-to-skin contact could save their lives. 
Instead of placing low-weight newborns in 
an incubator, new research suggests they 
should be nestled up close to their mother’s 
chest, or that of a close caregiver’s, and fed 
exclusively on breast milk. This approach, 
dubbed kangaroo care, has proved to be 
one of the best and safest ways to treat 
preterm infants with low birth weights, 
resulting in fewer infections, higher rates 
of breastfeeding, and better weight gain 
in studies. Despite the growing number of 
benefits, the practice has not been widely 
adopted. Currently, the World Health 
Organization recommends continuous 
kangaroo care for all preterm infants, but 
only after they are taken away and declared 
clinically stable in the neonatal intensive 
care unit (NICU). A randomized controlled 
trial in five hospitals now suggests the 
WHO’s recommendation separates babies 
and their mothers too soon. Instead, 
hospitals should implement a mother-infant 
care unit with beds and chairs so that 
hospital staff can look after new parents 
and babies at the same time. The study 
was conducted among 3,211 low-weight 

available only for the 202 newborns who 
were followed up in the hospital system, 
they said. However, the results suggest 
that the risk of mother-to-newborn vertical 
transmission of COVID-19 remains low, even 
when mothers are breastfeeding and infants 
are rooming in, they concluded.

Skip Routine Probiotics for Preemies, 
AAP Says
The American Academy of Pediatrics (AAP) 
now recommends against the routine 
administration of probiotics to preterm 
infants, particularly the most vulnerable 
(those whose birth weight is <1000 g), for 
the treatment or prevention of necrotizing 
enterocolitis (NEC) and late-onset sepsis. 
Although probiotics are increasingly given 
to preterm infants, the AAP notes that 
the data on their safety and efficacy are 
inconsistent. In addition, the supplements 
are not subject to approval by the US 
Food and Drug Administration (FDA). 
Therefore, the academy advises clinicians 
to use extreme caution in selecting preterm 
neonates to receive these microorganisms 
and recommends obtaining informed 
consent from parents after carefully 
discussing the risks. It also recommends 
that centers using probiotics conduct 
surveillance, inasmuch as probiotics can 
alter a center’s flora, potentially affecting 
all patients. Such centers should also 
carefully document outcomes, adverse 
events, and safety. The AAP’s clinical report, 
published online May 24 in Pediatrics, 
highlights wide differences between 
commercially available formulations and a 

ongoing COVID-19 Mother Baby Outcomes 
(COMBO) initiative to “describe the health 
and well-being of mother-infant dyads 
with and without prenatal SARS-CoV-2 
infections,” according to the researchers. 
During the study period, the researchers 
identified newborns of 327 women who 
tested positive for COVID-19 at any point 
during pregnancy and compared them to 
newborns of 2,125 unexposed women. 
Demographics were similar between the 
groups. Overall, the total test positivity was 
0.7% for exposed newborns; 1.0% tested 
positive on an initial test, and 0% were 
positive on retest. During the newborn 
hospital stay and a 2-week follow-up, 0% of 
all newborns showed clinical evidence of 
infection. No significant differences were 
noted between exposed and unexposed 
newborns in clinical outcomes including 
gestational age, mode of delivery, 5-minute 
Apgar score, heart rate, respiratory rate, 
or temperature. Although more infants of 
COVID-19-exposed mothers compared with 
unexposed mothers had an emergency 
department visit within the first 14 days of 
life (6% vs. 3%, P = .002), none of the infants 
was diagnosed with COVID-19 during these 
visits. Cough, fever, congestion, or bilirubin 
were more frequent reasons for emergency 
department visits in the exposed infants 
compared with unexposed infants, but these 
differences were not significant. The study 
findings were limited by several factors, 
including the retrospective design and the 
limited follow-up period to only the first 
2 weeks of life, the researchers noted. In 
addition, perinatal transmission rates were 
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income levels.” Today, over 96 percent of 
all infants with a low birth weight are born 
in developing countries, and these children 
are particularly vulnerable to infectious 
disease, developmental delays, and death. 
Conventional neonatal care is expensive and 
requires great skill and logistical support, 
which many countries with lower incomes 
cannot afford. Kangaroo care, on the other 
hand, is a safe and effective alternative 
much easier to implement. The findings 
support a recent meta-analysis that found 
kangaroo care after clinical stabilization 
results in 40 percent lower infant mortality. 
Yet, many premature babies don’t make it to 
that stage. Studies reveal nearly 50 percent 
of neonatal deaths in a number of Asian 
and African nations occur within 24 hours 
of delivery, and 80 percent occur in the 
first week of life, which means many lives 
are being lost before kangaroo care can be 
initiated. “The idea of giving skin-to-skin 
contact immediately after delivery to very 
small, unstable babies has encountered 
quite strong resistance, but about 75 percent 
of deaths occur before the infant has been 
judged sufficiently stable,” explains Nils 
Bergman from the Karolinska Institutet 
in Sweden. If low-weight infants receive 
immediate kangaroo care, the authors of 
the new study estimate it could save 150,000 
underweight newborns each year. WHO is 
currently in the process of reviewing its 
guidance on kangaroo care.

Vaping and Pregnancy: Inhaled Toxins 
Among Reasons for Pause
Researchers are trying to understand how 
e-cigarette use affects pregnancy and birth 
outcomes. This question may become more 
relevant as younger vapers, among whom 
the devices gained considerable popularity, 
start having children. Limited emerging 
data from animal experiments and human 
epidemiologic studies suggest that vaping 
may have negative effects on fertility and 
pregnancy. “Even if these impacts are less 
severe than conventional smoking, we 
really should be thinking about alternate 
options that may be safer for our patients 
than inhalation of this aerosol,” said Blair J 
Wylie, MD, MPH, a maternal-fetal medicine 
physician at Beth Israel Deaconess Medical 
Center in Boston. Wylie reviewed what is 
known about vaping, including chemicals 
other than nicotine that have been detected 
in vape aerosols, and pregnancy at the 2021 
virtual meeting of the American College of 
Obstetricians and Gynecologists. “There’s 
a lot we don’t know,” she said. “These 

exposure to their mother’s protective 
microbiome, were more likely to receive 
early breast milk, and were handled by 
fewer people. Avoiding separation stress 
between the mother and the infant might 
also have contributed to greater health 
outcomes. Touch between a baby and its 
mother has been shown to stabilize the 
newborn’s heart rate, calm its breathing, and 
decrease its crying. “Keeping the mother 
and baby together right from birth, with 
zero separation, will revolutionize the way 
neonatal intensive care is practiced for 
babies born early or small,” argues Rajiv 
Bahl, the Head of Maternal and Newborn 
Health Research and Development at WHO. 
“This study illustrates that kangaroo mother 
care has the potential to save many more 
lives if it is started immediately after birth, 
a finding with relevance for countries of all 

infants in Ghana, India, Malawi, Nigeria, 
and Tanzania, who were either assigned 
immediate kangaroo care in a specially 
arranged “Mother-NICU” or were separated 
from the parents for conventional care, 
with brief moments of touch allowed after 
the first 24 hours. In the first three days, 
infants who received immediate skin-to-
skin contact were held for roughly 17 hours 
a day in the Mother-NICU. Meanwhile, 
those infants placed in incubators or 
radiant warmers received only 1.5 hours 
of intermittent daily contact. Compared to 
conventional neonatal care, those infants 
who received immediate touch from their 
parents were 25 percent less likely to die 
in the first month of life. Continuously held 
newborns were also less likely to develop 
hypothermia and bacterial blood poisoning, 
possibly because these infants had greater 
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study (designed to investigate outcomes 
of preterm children over the past 15 years) 
and a comparison group of 600 children 
born at full term. Neurodevelopmental 
outcomes such as cerebral palsy, sensory 
impairments (blindness and deafness), 
and brain function (cognition), as well as 
behavioural difficulties and movement 
disorders, were assessed using recognised 
tests. To further assess the family and social 
burden of prematurity, measures such 
as the need for extra support at school, 
visits to a psychiatrist, speech therapist 
or physiotherapist, and parental concerns 
about development, were also recorded. 
After adjusting for other potentially 
influential factors, the researchers found 
that rates of neurodevelopmental disabilities 
increased as gestational age decreased. 
For example, among the 3,083 children 
assessed, rates of severe to moderate 
neurodevelopmental disabilities were 28%, 
19% and 12% and rates of mild disabilities 
were 39%, 36%, and 34% among children 
born at 24-26, 27-31 and 32-34 weeks, 
respectively. Assistance at school was used 
by 27%, 14% and 7% of children born at 
24-26, 27-31, and 32-34 weeks, respectively. 
And about half of children born at 24-26 
weeks received at least one developmental 
intervention which fell to 26% for those born 
at 32-34 weeks. Behaviour was the concern 
most commonly reported by parents. Rates 
of neurodevelopmental disabilities were also 
higher in families with low socioeconomic 
status. This is an observational study, so 
can’t establish cause, and the researchers 
point to some limitations that may have 

avoid focusing on the wrong question when 
caring for patients. “I think the wrong 
question is: Is vaping safer than smoking?” 
Wylie said in an interview. “Metals are going 
into your lungs. Plastics are going into your 
lungs. It is hard for me to think that we 
are going to identify that as our champion 
smoking cessation strategy in pregnancy.”

Children Born Just Weeks Early 
Face Higher Risk of Developmental 
Problems
Children born preterm (before 37 weeks 
of pregnancy) remain at high risk of 
developmental difficulties that can affect 
their behaviour and ability to learn, finds 
a study published by The BMJ today. 
These difficulties were found not only in 
children born extremely preterm (22-26 
weeks) but also in those born very and 
moderately preterm (between 27 and 34 
weeks), say researchers. Survival of preterm 
babies has increased worldwide. Children 
born early often have developmental 
issues, but studies have mainly focused 
on those born extremely preterm (22-
26 weeks’ gestation) and less is known 
about children born very and moderately 
preterm (27-34 weeks’ gestation). Given 
how important it is to identify children 
most at risk of developmental difficulties, 
researchers in France set out to describe 
neurodevelopment among children born 
before 35 weeks compared with children 
born at full term. Their findings are based 
on 3,083 French children aged 5½ born after 
24-26, 27-31, and 32-34 weeks gestation 
who were taking part in the EPIPAGE-2 

products were only introduced recently, 
in 2003. They are marketed aggressively 
to our youth and have gained tremendous 
popularity among that population. And it’s 
only a matter of time, I think, before we see 
a lot of use in our own patient population.” 
In a separate study presented at the ACOG 
meeting, Nicole Izhakoff, a researcher at 
Florida International University, Miami, 
and colleagues evaluated the association 
between e-cigarette use during pregnancy 
and unfavorable birth outcomes, such 
as preterm birth, low birth weight, or 
extended hospital stay for the newborn. 
The investigators used 2016-2017 survey 
data from the Pregnancy Risk Assessment 
Monitoring System. In all, 71,940 women 
completed the survey, including 859 
who reported e-cigarette use during 
pregnancy. After adjusting for age, race, 
ethnicity, insurance, maternal education, 
prenatal care, abuse during pregnancy, 
and complications during pregnancy, the 
researchers estimated that the odds of an 
unfavorable birth outcome were 62% greater 
among women who used e-cigarettes 
during pregnancy, compared with those 
who did not. The researchers lacked 
information about simultaneous use of 
alcohol, traditional tobacco, or other drugs, 
however. “Physicians of all subspecialties, 
especially those of obstetrics-gynecology 
and pediatrics, need to increase the 
implementation of screening for past or 
current e-cigarette use in at-risk patients,” 
Ms Izhakoff and coauthors concluded. 
“Further research regarding the long-term 
health effects of e-cigarettes is warranted.” 
Wylie coauthored another study related to 
this topic that was published online May 
24, 2021, in the Journal of Maternal-Fetal 
& Neonatal Medicine. The researchers 
examined birth weights of children whose 
mothers use e-cigarettes alone, those 
whose mothers used both e-cigarettes and 
conventional cigarettes, and those whose 
mothers smoked conventional cigarettes 
only. Their estimates were imprecise, but 
signaled that e-cigarette use may reduce 
birth weight. The use of e-cigarettes alone 
appeared to have less of an impact on birth 
weight than the dual use of conventional 
cigarettes and e-cigarettes did. Wylie 
cautioned that outcomes like birth weight 
are “pretty crude measures of whether an 
exposure is okay or not in pregnancy. Many 
of these toxins that we know that are in 
the aerosols can cause harm, but they may 
not be reflected in the absolute value of the 
birth weight.” In addition, clinicians should 
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reported neurodevelopmental outcomes 
at 12, 18 and 24 months, corroborated 
by a medical record review. The primary 
outcome of the study was functional 
neurodevelopment at 24 months, which 
Glass and colleagues measured using the 
Warner Initial Development Evaluation 
of Adaptive and Functional Skills 
questionnaire (WIDEA-FS). Among the 
303 infants, 43% of seizures was caused 
by hypoxic-ischemic encephalopathy, 26% 
by ischemic stroke, 18% by intracranial 
hemorrhage and the remaining 13% by 
another acute brain injury. The local health 
care professionals prescribed phenobarbital 
as the first loading ASM in 90% of infants. 
Upon discharge, a majority (64%) of patients 
were maintained on ASMs (P < .001). 
ASM maintenance occurred more often in 
infants with high seizure burdens, complex 
clinical courses and abnormal neurological 
findings at time of discharge. The median 
treatment length on ASMs in infants with 
maintained ASMs was 4 months compared 
with 6 days among those whose medication 
was discontinued. In the 270 children who 
returned at 24 months of age for follow-
up, the median WIDEA-FS score was 164, 
with slightly higher scoring (+4 points; 
2%) in children whose medication was 
discontinued prior to a hospital discharge 
(37%). However, the researchers observed 
no difference between the two cohorts with 
regard to functional neurodevelopment or 
epilepsy at 24 months. “Our findings suggest 
that staying on antiseizure medication after 
leaving the hospital doesn’t protect babies 
from continued seizures or prevent epilepsy 
and it does not change developmental 
outcomes,” Glass said in a press release. 
“Most of the babies in this study went home 
on antiseizure medications, which suggests 
we need to re-think standard practice. We’ve 
never had such robust data from multiple 
centers to support this type of change for 
newborns with seizures.”

hospital, an approach that may represent 
an evidence-based change in practice 
for many clinicians,” Hannah C. Glass, 
MDCM, MAS, a pediatric neurologist, 
founding codirector of the neurointensive 
care nursery and director of neonatal 
critical care services at the University of 
California, San Francisco Benioff Children’s 
Hospital, and colleagues wrote. ASMs 
can be maintained in infants for months 
or years unnecessarily, according to the 
researchers, due to concerns over continued 
seizures and early-life epilepsy. Glass 
and colleagues investigated the impact of 
early discontinuation of ASM after acute 
symptomatic neonatal seizures resolved but 
prior to hospital discharge on functional 
neurodevelopment and risk for epilepsy 
at 24 months of age. This prospective, 
observational, multicenter comparative 
effectiveness study enrolled 303 infants with 
acute symptomatic neonatal seizures who 
were born between July 2015 and March 
2018 and enrolled at nine Neonatal Seizure 
Registry centers with level IV neonatal ICUs 
and pediatric epilepsy programs. The study 
included slightly more male infants (56%) 
than female infants. Glass and colleagues 
continuously monitored infants using 
a conventional electroencephalogram. 
Dosing and treatment were employed 
under the advisement of local health care 
professionals. The researchers collected 
data on ASM type, discontinuation or 
maintenance and timing and dosage of 
medication. The researchers also analyzed 
demographic, clinical and primary seizure 
causation factors. Parents of the infants 

affected their results. However, by 
assessing a wide range of developmental 
and behavioural issues, they were better 
able to reflect the complexity of difficulties 
faced by these children and their families. 
As such, they say their findings indicate 
that preterm birth “continues to pose a 
large burden for families, healthcare, and 
educational systems.” Although rates of 
severe to moderate neurodevelopmental 
disabilities decreased with increasing 
gestational age, they point out that around 
35% of the moderately to extremely preterm 
born children had mild disabilities requiring 
special care or educational services. And 
a considerable proportion of parents had 
concerns about their child’s development, 
particularly about behaviour, which warrant 
attention, they add. “Difficulties faced by 
these groups of children and their families 
should not be underestimated,” they 
conclude.

Stopping Seizure Meds Before Hospital 
Discharge Appears Safe in Most 
Newborns
Researchers observed no difference in 
functional neurodevelopment or epilepsy 
among children aged 24 months regardless 
of whether antiseizure medication was 
discontinued or maintained in infants at 
discharge once seizures ceased. Results 
of the comparative effectiveness study 
were published in JAMA Neurology. 
“These results support discontinuing 
antiseizure medications (ASMs) for 
most neonates with acute symptomatic 
seizures prior to discharge from the 

Photo by Luma Pimentel on Unsplash



©2020 Prolacta Bioscience, Inc. All rights reserved. 
MKT-0679 Rev-0 08/20

Healthy development of low birth weight (LBW) 
premature infants’ gut,1 brain,2 and lungs3 are all impaired 
without the necessary nutrition. With Prolacta’s products 
as a part of an Exclusive Human Milk Diet, you can 
safely fortify within the first week of life to provide the 
necessary nutrition.3

prolacta.com

1. Brune KD, Donn SM. Enteral feeding of the preterm infant. NeoReviews. 2018;19(11):e645-e653. doi:10.1542/neo.19-11-e645 2. Schneider J, Fischer Fumeaux CJ, 
Duerden EG, et al. Nutrient intake in the first two weeks of life and brain growth in preterm neonates. Pediatrics. 2018;141(3):e20172169. doi:10.1542/peds.2017-2169 
3. Huston R, Lee M, Rider E, et al. Early fortification of enteral feedings for infants <1250 grams birth weight receiving a human milk diet including human milk based 
fortifier. J Neonatal Perinatal Med. 2020;13(2):215-221. doi:10.3233/NPM-190300 4. Estimated number of premature infants fed Prolacta’s products from January 
2007 to August 2020; data on file.

Half of the nation’s level III and IV neonatal intensive 
care units have seen firsthand just how much our 
meticulously crafted human milk-based products 
matter. 63,000 premature infants throughout the 
world and counting.4

info@prolacta.com   888.776.5228 

TOGETHER,
we are addressing 

the risks of late, 
inadequate, and 

inappropriate 
nutrition for LBW 
premature infants


