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Mandatory Newborn Screening for Critical Heart Defects
Saves Lives

The need to mandate critical congenital heart disease (CCHD)
screening in US newborns was initially questioned, but a new
study shows that infant CCHD deaths fell by about a third in
states that adopted mandatory screening Further, overall heart-
defect deaths declined in these states by a fifth, while neither
outcome was significantly reduced with voluntary policies or
as-yet implemented mandates. “This research suggests that every
country and every state should have a mandatory screening
policy given that the procedure is very affordable and we can
expect a substantial impact on infant mortality,” principal
investigator Dr Rahi Abouk (William Patterson University,
Wayne, NJ) said when interviewed. The study was published in
the Journal of the American Medical Association. About one in
every four US babies born with a congenital heart defect has

a CCHD, or a heart defect serious enough to require surgery

or other procedures in the first year of life, according to the
Centers for Disease Control and Prevention (CDC). CCHD
screening, performed with pulse oximetry, was added to the

US Recommended Uniform Screening Panel for newborns

in 2011, but not without debate over whether a public-health
mandate was necessary or whether the test should simply be
added to usual newborn care. “I think there were some people
who thought this would be helpful but it would be more of an
early detection and early implementation of therapy as opposed

to really saving lives,” Dr Stephen Daniels (Children’s Hospital
Colorado, University of Colorado School of Medicine, Aurora),
who was not involved with the study, said. “What this study
shows is that when you don’t have screening in place, cases are
missed and the outcome can be bad; screening improves this
outcome. And I think that is a very important message.” Using
the National Center for Health Statistics period-linked birth/
infant death data set from 2007 through 2013, the researchers
compared early deaths (age 24 hours to <6 months) due to 12
CCHDs or other/unspecified cardiac causes in eight states with
mandatory screening, five states with voluntary screening,

and nine states with mandatory screening enacted but not
implemented by June 1, 2013. Compared with states without
mandatory screening policies, the mean adjusted relative
decrease in CCHD deaths with mandatory screening was 33.4%,
with an absolute decline of 3.9 deaths per 100,000 births. For
other/unspecified cardiac deaths, the relative decrease was 21.4%
and absolute decline 3.5 deaths/100,000. In the five states that
enacted voluntary screening policies, the absolute decrease in
CCHD deaths was 0.6/100,000 and 1.0/100,000 for other cardiac
deaths.

Low-cost, Handheld Device Reliably Detects Neonatal
Jaundice

Total serum bilirubin (TSB) levels measured with a battery-
powered handheld device reliably detected neonatal jaundice in
a small pilot study in Malawi, researchers say. “Jaundice affects
more than half of newborns, and clinicians know how to treat
it,” according to Dr Rebecca Richards-Kortum of Rice University
in Houston, Texas. “The reason babies still die or suffer severe
brain damage due to jaundice is because clinicians in places like
sub-Saharan Africa do not have the tools to monitor and cure
their patients,” she said. “Low-cost treatments are beginning to
become available in Africa, but current diagnostics are still far
too expensive for most African hospitals. We created a rapid,
low-cost, point-of-care bilirubin reader to address this,” she
explained. “It’s called BiliSpec, and each test requires 2-3 drops
of blood, can be completed in 1-2 minutes, and costs about five
cents.” “This, our first clinical study, found that BiliSpec was very
close to meeting Clinical Laboratory Improvement Amendments
(CLIA) accuracy standards, and we have funding from USAID
and others to conduct a larger multisite follow-up study,” she
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said. Dr Richards-Kortum and her colleagues first assessed the
device’s performance using blood from normal volunteers spiked
with differing amounts of bilirubin. The results correlated well
with a reference laboratory bilirubinometer, they explain in
Proceedings of the National Academy of Sciences USA, online.
They then used the device to measure total serum bilirubin in 94
samples obtained by heel-prick from 68 neonates in a hospital
in Malawi. The concentrations correlated well (r=0.996) with
the CLIA reference standard, with concentrations ranging from
1.1 mg/dL to 23.0 mg/dL in the infants’ samples. “All samples
measured by BiliSpec were within 3.0 mg/dL of the laboratory
standard,” the authors state.

Syringe Added to Device Portfolio

NeoMed has announced it has added the 100 mL syringe to its
portfolio of characterized syringes for use in the Medfusion v6
3500 Enteral Ready Pump. NeoMed’s 100 mL syringe and the
Medfusion Enteral Ready Pump are designed to serve as a single
solution for the higher volume nutrition delivery needs of NICU
and PICU patients. With the addition of the newly characterized
100 mL syringe, NeoMed now offers 65 syringe configurations

in sizes ranging from 6 mL to 100 mL for use in the Medfusion
Enteral Ready Pump. The 100 mL syringe has significantly lower
priming volume compared to giving sets used with bags and may
help reduce the number of syringes needed to administer a single
large volume feed. Furthermore, the 100 mL features an off-
center tip, solid polypropylene plunger, and hands-free tip cap,
designed to help maximize nutrition delivery while enhancing
aseptic technique. NeoMed has partnered with Smiths Medical
to provide an enteral ready pump. Once installed, the NeoMed
Enteral Library can be used for both Legacy and NeoConnect
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syringes. This enteral pump solution adheres to the Joint
Commission’s recommendation, which states, “Use distinctly
different pumps for IV applications” and “Do not use IV tubing or
pumps for enteral feeding.” Orange and purple faceplate options
are available to color coordinate with NeoMed’s Enteral Safety
System, offering visual distinction from common parenteral

or IV lines. Vice President of Business Development, Marc
Waldman, stated, “Optimal nutrition delivery always remains at
the forefront of our product design. It is our hope that the 100
mL syringe will replace costly feeding bags that may not deliver
maximum macronutrients, micronutrients, and lipids to the
patients that need them most.” Vice President of Engineering

and Product Development, Ben Davis, said, “We are so pleased
to now offer the largest enteral syringe that is available for use
with Medfusion pumps. Previously, 60 mL was the largest volume
that could be administered on a Medfusion pump using a single
syringe. Now, a volume of up to 100 mL can be administered with
a single syringe on the same pump.”

Drop in Pre-term Births Linked to Plant Closures

The shuttering of eight oil- and coal-fueled electric plants in
California was associated with a sizeable decrease in preterm
births among women living nearby, researchers say. Their study
took advantage of a “natural experiment” when six oil-fueled
electricity-generating plants and two coal-powered plants were
retired. Using data collected from 2001 to 2011, they found

that preterm birth rates among women exposed to the highest
amounts of pollution from the plants fell from 7% to 5.1%

after the plant closures. Burning oil and coal emits pollution
particles, some small enough to penetrate into the lungs and the
bloodstream. It also releases sulfur dioxide and nitrogen oxide
gasses as well as benzene, lead, mercury and other harmful
substances into the air, the study authors note. Many studies
have linked air pollution with premature delivery. But it’s often
difficult to tease apart the influences of pollution, neighborhood,
socioeconomic status and race on health conditions, the

study team noted. To gauge pregnant women’s exposure to
pollutants from nearby power plants, the researchers analyzed
environmental air monitoring data from two years before
through one year after each plant was closed. They also had
access to address records for 57,000 births that took place within
20 kilometers (12.4 miles) of the plants. Overall, about 6% of
births were preterm. Women living within 5 km (about 3 miles)
of a plant showed the biggest drop in preterm births after a plant
closure. The improvement was greatest among non-Hispanic
Asian and black women and did not differ by maternal education
level. The researchers also looked at preterm birth rates around
eight power plants that had not closed and found no differences
during the same years. The new study “is the opposite of

our normal work; instead of studying the problem we could
evaluate a solution,” lead author Joan Casey, of the University of
California, Berkeley School of Public Health, said. Because there
were still 380 active coal power plants in the U.S. in 2016, this
means there is room for additional closures and potential health
benefits, Casey said. “In addition to reducing greenhouse gas
emissions, our study shows one potential additional reason to
move towards renewables,” she added.

Obesity Links Studied in Pregnant Women

Women with psychiatric illness who become pregnant are more
likely to have adverse obstetric outcomes if they are obese, new
research suggests. Among women with psychiatric disorders,
obesity was associated with a significantly higher risk for major
malformations, as well as gestational diabetes, compared to
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control persons of normal weight, Marlene P. Freeman, MD,
Massachusetts General Hospital, Boston, told Medscape Medical
News. “Women with psychiatric disorders represent an at-risk
population for pregnancy. They also have a higher rate of obesity
than the general population, and we know that obesity also
increases the risk of obstetrical and neonatal complications.

But that is a factor that we can potentially address in terms

of decreasing risk,” she said. The findings were presented

here at the American Society of Clinical Psychopharmacology
(ASCP) 2018 annual meeting. The investigators prospectively
collected data from pregnant women aged 18 to 45 years who
were enrolled in the Massachusetts General Hospital National
Pregnancy Registry for Psychiatric Medications. The data related
to the patients’ conditions during the patient’s during pregnancy
until 6 months post-partum. Of the 584 participants, 252 were of
normal weight, 170 were overweight, and 162 were obese. The
unadjusted odds ratio of major malformations in infants born

to obese vs normal-weight mothers was 3.19 (95% confidence
interval [CI], 0.79 - 12.95). Obese and overweight women were

at significantly higher risk for gestational diabetes. In obese
women, the odds ratio (OR) was 3.81 (95% CI, 1.29 - 7.84; P =
.009); in overweight women, the OR was 3.4 (95% CI, 1.49 - 7.76;
P =.004). Among obese women, there was a trend for higher
rates of hypertension (P =.2) and and cesarian delivery (P =
.055), compared with normal-weight women. Other outcomes,
including preeclampsia, stay in the neonatal intensive care

unit, and preterm birth, did not differ significantly between the
groups.

Circumcision Associated with Lower Rate of UTI
Circumcision is associated with a significantly lower rate

of urinary tract infection (UTI) among infant boys with
hydronephrosis, researchers in Washington say. Dr John Ellison
of Seattle Children’s Hospital analyzed outcomes of 5,561 infant
boys with hydronephrosis, including 2,386 (43%) who underwent
newborn circumcision by four weeks of age and 3,175 (57%)

who remained uncircumcised. They also studied 11,120 healthy
baby boys, of whom 52% were circumcised by four weeks of

age. As reported online June 7 in Pediatrics, the median age at
circumcision was 2 days among healthy boys and 9 days among
boys with hydronephrosis. Less than one percent of boys with
hydronephrosis underwent circumcision at the time of surgery to
correct hydronephrosis. Antibiotic prophylaxis was given to 3.7%
of boys with hydronephrosis, with similar rates of use among
circumcised and uncircumcised infants. By the time they were a
year old, UTIs had occurred in 12% of boys with hydronephrosis
and 1% of healthy boys. On multivariate analysis, circumcision
was associated with a significantly decreased risk of UTI both
for boys with hydronephrosis (OR 0.36) and those without (OR
0.32). To prevent one UTI, 10 boys with hydronephrosis would
need to undergo circumcision compared with 83 healthy boys.

Among specific hydronephrosis diagnoses, circumcision was
associated with a reduced risk of UTI for boys with isolated
hydronephrosis (OR 0.35), vesicoureteral reflux (OR 0.35), and
ureteropelvic junction obstruction (OR 0.35). Dr Craig Peters,
Chief, Pediatric Urology at Children’s Health in Dallas and a
professor at UT Southwestern, said, “There does seem to be

a significant reduction in the risk of UTI with circumcision in
those boys. We need to be careful about assuming that all boys
with hydronephrosis should be circumcised, however. There is
great variation in the severity of hydronephrosis and the causes.
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The authors were able to separate out some basic diagnoses,
but not the severity of the different conditions. The severity is
associated with the risk of UTI, so it may be that the benefit of
circumcision is limited only to those with the more severe forms
of the condition.”

Genesis of Schizophrenia May Lie in the Placenta

An interaction between gene expression in the placenta and
obstetric or neonatal complications may increase schizophrenia
risk, new research suggests. Investigators found that the
expression of schizophrenia risk genes is particularly enriched
in the placenta from male offspring, which may explain the
higher incidence of the disease in men. The results underline the
importance of the placenta in schizophrenia risk and perhaps

in risk for other male-dominated disorders, such as autism and
attention-deficit/hyperactivity disorder, Daniel R. Weinberger,
MD, director and CEO, Lieber Institute for Brain Development,
and professor of neurology, psychiatry, and neuroscience, Johns
Hopkins University School of Medicine, Baltimore, Maryland,
said. “It’s clear that the placenta, at a basic molecular level,
mediates some genetic risk for developmental behavioral
disorders,” Weinberg said. Yet the placenta remains “profoundly
neglected. It’s the only organ taken out of a human body that
does not routinely get sent to the laboratory for examination but
is typically thrown out,” he said. Both genetic and environmental
factors affect schizophrenia risk. But researchers have long
wondered how these risks are related. “The question is, are they
independent risk factors, or are they risk factors that actually
exaggerate each other’s effects, which is the principle of the
gene-environment interaction?” said Weinberger. To examine the
interaction of genomic and environmental risks, the researchers

used a number of large samples. The “discovery” sample
included 501 unrelated white US adults (234 with schizophrenia,
and 267 healthy persons) who were participants in the Clinical
Brain Disorders Branch Sibling Study of Schizophrenia at the
National Institute of Mental Health. The study also included
more than 2000 unrelated adult individuals in four replication
samples from Italy, Germany, and Japan. Two were composed
of only patients with schizophrenia, and two were composed

of schizophrenia patients and control persons. Researchers
calculated the cumulative polygenic risk score (PRS) for each
participant. This is a measure of genomic risk, calculated as

the weighted sum of risk alleles for schizophrenia from recent
genome-wide association studies (GWASs). Initially, they
selected relevant genes mapping to the PRS1 loci. According to
Weinberger, on the basis of GWAS significant alleles, PRS1 had
a significance of P < 5 X 10®. The investigators examined the
interaction between PRS and early-life complications (ELCs),
which are conditions occurring during pregnancy, labor, delivery,
and the neonatal period that are potentially harmful to the
offspring.

Russian Researcher Honored

Professor G. M. Saveleva, from Russian Federation, is the 2018
recipient of Fetal Research Fund award. Saveleva, the matriarch
of women’s health in Russia, became the 2018 recipient of

the Fetal Research Fund’s distinguished achievement award.
Born in 1928, Saveleva is the longest-serving chairwoman in
obstetrical history at the Russian National Research Medical
University. She became the department head in 1971 and
remains in this position until today. Saveleva made significant
contributions to the field of obstetrics and gynecology and fetal
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medicine. Her major research interests
include fetal assessment in pregnancy
and labor, fetal physiology, newborn
resuscitation, gynecologic laparoscopy
and hysteroscopy, among many others.
She authored and co-authored 17 books
and over 500 peer-reviewed manuscripts.
She is one of the pioneers who introduced
neonatal head cooling to improve
neurologic outcomes in hypoxic neonates,
which has become state of the art in the
field today.

Very Obese Women: Lose Weight in
Pregnancy for Healthy Baby

Existing guidelines for weight gain and
loss during pregnancy require adjustment
to optimize outcomes in underweight

and very obese women, and their babies,
shows a large study from the French
island of La Réunion. The authors, led

by Pierre-Yves Robillard, MD, from
Centre Hospitalier Universitaire Sud
Réunion, note that the US Institute of
Medicine (IOM) 2009 recommendations
are adequate for normal and overweight
women, but based on these new findings,
are not appropriate for thin and obese
women. Specifically, their analysis of over
52,092 full-term births found that a thin
woman (with a body mass index [BMI]

of 17 kg/m?) should gain 21.6 kg (48 Ibs)
during pregnancy (instead of 12.5-18 kg as
recommended), obese woman (with a BMI
of 32 kg/m?) should gain 3.6 kg (instead
of 5-9 kg), and a very obese woman

(with a BMI of 40 kg/m?) should actually
strive to lose 6 kg (13 1bs). Knowing the
optimal gestational weight gain among
the annual 135 million pregnancies
worldwide is considered to be one of the
holy grails of healthcare, note the authors
in their introduction. This observational
study goes some way to tackling the

lack of consensus regarding the optimal
gestational weight gain for different
maternal BMI categories. The results were
published in the May issue of Heliyon.
“Women want to know what their optimal
weight gain should be to have their baby
as safely as possible, and their maternity
care providers want to know what advice
they can give women throughout their
pregnancy,” said Robillard in a press
release. The observational study had

two key aims: firstly, to determine the
maternal BMI range associated with a
balanced risk of giving birth to a smaller
or larger baby (10% small for gestational
age [SGA] newborns, 10% large for
gestational age [LGA]); and secondly,

to investigate the interaction between
maternal pre-pregnancy BMI, gestational
weight gain, and neonatal birthweight

centiles. Data were drawn from 16.5 years
(2001-2017) of live-birth records at the
university’s maternity unit. All consecutive
singleton live births (37 weeks plus) were
included.

Naps During Pregnancy May Be
Linked With Healthier Birth Weight
Pregnant women who nap regularly

may reduce their baby’s risk of low birth
weight, a study from China suggests. “Low
birth weight is one of the feared outcomes
of pregnancy, and novel insight into

risk factors is welcome,” said Dr Ghada
Bourjeily, a sleep researcher at Brown
University’s Warren Alpert Medical School
in Providence, Rhode Island, who wasn’t
involved in the study. “Sleep, its quality,
and duration are emerging as risk factors
for various perinatal complications,”
Bourjeily said in an email. Low birth
weight (i.e., less than 5.5 pounds or 2500
grams) is associated with adverse health
outcomes in childhood and adulthood,
including respiratory illnesses, diabetes
and hypertension. In the U.S., about 8%
of babies are born at low birth weights,
according to the Centers for Disease
Control and Prevention. Lulu Song of

the Huazhong University of Science and
Technology in Wuhan and colleagues
analyzed information from more than
10,000 women who were participating in
the 2012-2014 Healthy Baby Cohort study
in China. The group included 442 women
who had low birth weight babies, the
authors reported. Compared to mothers
who reported no napping, women who
took naps of roughly an hour to an hour
and a half were about 29% less likely to
have a baby with low birth weight. The
frequency of napping also seemed to play
a role: women who napped on five to
seven days per week were 22% less likely
to have a baby with low birth weight. The
study can’t prove that pregnant mothers’
nap habits affect babies’ birth weight.

Reject of Hyperbilirubinemia Drug
for Newborns: FDA

Federal advisers dealt a setback to the
developers of the experimental medicine
stannsoporfin for newborns who cannot
quickly clear bilirubin and thus risk
developing jaundice, by a 21-3 vote
recommending rejection of manufacturer
Mallinckrodt’s application for approval
of the drug. The US Food and Drug
Administration (FDA) posed a pivotal
three-part question on stannsoporfin at
a joint meeting of the Gastrointestinal
Drugs Advisory Committee and the
Pediatric Advisory Committee. Twenty-
one panelists voted no to the first part,
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saying that the overall risk-benefit profile of stannsoporfin

does not support its approval. Another three panelist voted in
support of approval if a Risk Evaluation and Mitigation Strategy
(REMS) were in place. None of the panelists voted in support
of a third option, which backed approval of the drug without a
REMS. Stannsoporfin is a tin metalloporphyrin that’s meant to
reduce the production of bilirubin in infants at risk for severe
neonatal hyperbilirubinemia. That approach sets it apart from
the phototherapy that’s now used to treat excess bilirubin in
the bloodstream and skin of infants, the company said. It also
could replace the current practice of exchange transfusions

of blood or plasma to treat the condition, according to the

FDA. Neonatal jaundice is considered a common condition

for newborns, with yellowing of the skin and the whites of the
eyes seen in the first few days after birth. It does not require
treatment in most cases, but untreated hyperbilirubinemia

can lead to significant morbidity and premature mortality,
Mallinckrodt said. The application for stannsoporfin rested
predominantly on results from what the company identified as
the pivotal trial, known as Study 204. This randomized phase 2B
study had an initial enrollment of 91 babies who were given the
drug at either a single 3.0 mg/kg or a 4.5 mg/kg intramuscular
injection, compared with a placebo arm. The babies in this test
also received phototherapy. Panelists and FDA staff were clearly
uncomfortable with the bid for approval of the drug without
data from a third and final stage of testing usually done before
seeking US approval of medicines.

Gestational Diabetes Tied to Hypoglycemia

Babies born to mothers with gestational diabetes are at high
risk of hypoglycemia and should be screened for the condition
within the first 12 hours of life, researchers say. “Some guidelines
recommend screening all neonates born after a pregnancy
complicated by gestational diabetes mellitus, while others
recommend screening only those with abnormal birth weight
or insulin-treated gestational diabetes mellitus,” said Dr Leon
de Wit from University Medical Center at Utrecht University in
the Netherlands. “In this study, we show that low-risk neonates
are as equally prone to hypoglycemia as high-risk neonates,” he
said. Dr de Wit and colleagues studied 506 term neonates born
to mothers with gestational diabetes from 2013 through 2015.
Gestational diabetes was controlled by diet (77.5%) or with
insulin (22.5%). Neonatal blood glucose levels were measured
at 1, 3, 6, 12 and 24 hours after birth. Neonatal hypoglycemia
was defined as severe if the blood glucose level was less than
36 mg/dL, and as mild if it was between 36 mg/dL and 47 mg/
dL. Whether the mother’s disease was controlled by diet or
insulin, rates of mild hypoglycemia were similar (33% vs. 35%,
respectively; P=0.66), as were rates of severe hypoglycemia
(20% vs. 21%, P=0.79). Overall, 17.2% of newborns were above
the 90th percentile for birth weight. Although these infants

had the highest risk for hypoglycemia, 78.6% of neonates with
hypoglycemia had a birth weight <90th percentile. More than 95%
of all hypoglycemia occurred within 12 hours after birth.

No Evidence Placentophagy Harms Neonates
Placentophagy is not associated with worse outcomes in
neonates, new research suggests. And most of the more than
7,000 women in the study who consumed their placentas said
they did so in order to prevent postpartum depression, Dr

Daniel Benyshek of the University of Nevada, Las Vegas, and

his colleagues found. Placentas have been used in Chinese
medicine to treat ailments in both men and women for thousands
of years, but maternal placenta consumption first emerged in
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the 1970s, as part of the home-birth movement, Dr Benyshek,

an anthropologist and the new study’s first author, said. While
nearly all terrestrial mammals eat their placentas, Dr Benyshek
noted, in a search through 180 communities he and his
colleagues found no evidence for placentophagy as a traditional
practice among humans. Benefits claimed for placentophagy
include improved energy and lactation, in addition to preventing
postpartum depression, the authors note in their report in Birth.
However, they add, little research has been done on the practice
and its benefits. A case of group B Streptococcus in an infant
that was traced to his mother’s placenta capsules has also raised
concerns about risk. Dr Benyshek and his colleagues looked at
medical records for more than 23,000 women who planned to
have a community birth, 31.2% of whom reported consuming
their placenta. Capsules were the most common form of placenta
consumption, chosen by 85.7% of the placentophagic women.
Women from New England were significantly less likely to
consume their placentas than were women living in a West Coast
state (adjusted odds ratio, 0.52). Primiparas (aOR, 1.65), women
with a history of anxiety or depression treated with drugs or
hospitalization (aOR, 1.72), those with anxiety or depression
not treated with drugs or inpatient stays (aOR, 1.75) and those
who planned to deliver at home rather than at a birth center
(aOR, 2.21) were also significantly more likely to consume their
placenta. There were no differences in hospitalization, neonatal
intensive unit admission or neonatal deaths in the first six weeks
of life between infants born to mothers who consumed their
placenta and those who did not. There was also no difference in
outcomes depending on whether the placenta was eaten raw or
cooked. “Maternal health care providers need to acknowledge
that a large number of women are engaging in placentophagy,”
Dr Benyshek said. While his study looked only at women who
had planned community births, he added, women who have
hospital births deliver in the hospital are also asking for their
placenta to be released. He estimated that the number of women
practicing placentophagy is definitely “in the 10s of thousands.”
He and his colleagues conclude: “We recommend that maternity
care providers discuss the range of clinically proven treatments
for postpartum mood disorders, in addition to the currently
available evidence regarding the safety of various placentphagy
preparation techniques.”

Adult Survivors of Preterm Birth Have Smaller Airways
The airways of adult survivors of preterm birth are smaller than
those of their peers born full-term, which may help to explain
their worse lung function, according to findings published

in Experimental Physiology. Airway obstruction at rest is a
“hallmark finding” in adults who had been born prematurely,

Dr Joseph W. Duke of Northern Arizona University in Flagstaff,
who helped conduct the study, noted. On average, he added,
premature birth is associated with a 20% to 30% reduction in
lung function, with expiratory flow limitation (EFL) and reduced
inspiratory volume during exercise. Dr Duke and his team

used dysanapsis ratio (DR), an indirect measure that accounts
for maximal flow, static recoil and vital capacity, to compare
airway size in three groups of adults (mean age, 22 years): 14
who had been born at least eight weeks premature and had
bronchopulmonary dysplasia (BPD), 21 born at least 8 weeks
premature without BPD, and 24 term-born controls matched by
age, sex and height. DR was 0.16 for the preterm adults without
BPD, 0.10 for the BPD group, and 0.22 for the controls. DR
correlated significantly with both peak expiratory airflow at rest
(r=0.42) and expiratory flow limitation during exercise (r=0.60).
The researchers used two different equations to measure DR,
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with consistent results: DR was significantly smaller for the
preterm adults with or without BPD than for the controls, and
those with BPD had significantly smaller DR than those without
BPD. Given the findings, standard treatments for asthma and
chronic obstructive pulmonary disease, which work by dilating
the airways, may not be effective in these patients, Dr Duke
noted. “We need to do some studies looking at these traditional
medicines to reverse airflow obstruction and see what effect,

if any, they have on adult survivors of preterm birth,” he said.
He and his colleagues conclude: “The data in the present study
suggest that smaller than normal airways explain, at least in part,
the lower expiratory airflow rate in PRE (i.e., without BPD) and
BPD. The present findings add important information to our
understanding of the cardiopulmonary physiology of PRE and
BPD.”

Filtered Blunt Needle Released

NeoMed announced the release of the ENFit filtered blunt
needle. Commonly used with oral/enteral medications such as
caffeine, the blunt needle features an ENFit connection, allowing
ENFit syringe users to draw up oral/enteral medications from
manufacturers’ vials, ampules, and other containers. The blunt
needle is packaged sterile and features a 5pm filter for filling
from glass ampules. The 18 gauge stainless steel needle with an
angled tip allows for easy penetration through a vial’s rubber
membrane. The needle comes assembled with a protective
sheath and is 38 mm long for easy use with most vials. “As

a leading manufacturer and supplier of ENFit products and
accessories, we are proud to continue that philosophy by
releasing the ENFit blunt needle. The release of this product
demonstrates our ability to recognize market demand and
respond to our customers’ needs,” stated NeoMed President,
Aaron Ingram. NeoMed’s Vice President of International
Operations, Hilary Sherman, added “One of the main objectives
of our ENFit portfolio is to offer products that minimize
process change when switching to ENFit. The blunt needle is
an important component in facilitating that goal.” For ordering
information, contact your local sales representative, visit www.
neomedinc.com, or call 888-876-2225.

Traffic Pollution Tied to Low-Birth-Weight Risk

Air pollution, but not traffic noise, appears to be linked to an
increased risk of having low-birth-weight babies, reports a new
study from the UK. Previous studies have tied road traffic air
pollution to low birth weight. Road traffic produces noise as well
as pollution, but studies of noise pollution have had conflicting
results, say the authors. “We know that noise is associated with
adverse health effects, e.g. sleep disruption, increased blood
pressure, and cardiovascular disease, so it could plausibly
have an impact on mothers’ health in pregnancy and the health
of unborn babies,” study leader Dr Rachel Smith Smith at the
School of Public Health of the Imperial College in London said.
Smith’s team wanted to investigate the effect of exposures to
both traffic-related air and noise pollution during pregnancy

on babies’ birth weight. “We found increased risk of babies
being born with low birth weight or small for gestational age,
at term, to mothers with higher exposure to air pollution from
road traffic during pregnancy. We did not see an independent
effect of road traffic noise on birth weight,” she said. Smith and
colleagues used national birth registers to identify over 540,000
live, single, full-term births occurring in the Greater London
area between 2006 and 2010. Specifically, the study team was
interested in low birth weight (<5.5 pounds) and being born
small for gestational age. Mothers’ home addresses at the time
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of birth were used to estimate the average monthly exposure to
traffic-related pollutants including nitrogen dioxide, nitrogen
oxides, and fine particulate matter, or PM2.5. The researchers
also estimated average day and night-time road traffic noise
levels. Increases in traffic-related air pollutants, especially
PM2.5, were associated with 2% to 6% increased odds of having
a low birth weight baby and about 1% to 3% increased odds of
a baby being small for gestational age, even after taking road
traffic noise into account.

Preemies and Underweight Babies More Likely to
Develop ADHD

Babies who are born too soon or arrive weighing too little

are about three times more likely to develop attention deficit
hyperactivity disorder (ADHD) than full-term, healthy-sized
infants, a research review suggests. Researchers examined
data from 12 previous studies with a total of 1,787 participants
and found that even among these high-risk babies, the odds of
ADHD increased as babies spent fewer months in the womb
and were born at even tinier sizes. “There is robust evidence
that very preterm or very low birth weight individuals have

an increased risk of ADHD,” said senior study author Dr
Carlos Renato Moreira-Maia of the Federal University of Rio
Grande do Sul in Porto Alegre, Brazil. It’s possible that the
stress of the early birth or premature development of vital
organs and systems in the body might lead to inflammation
and hormonal changes that contribute to ADHD, Moreira-Maia
said. Many factors including mothers’ medical histories as
well as smoking, eating and drinking habits during pregnancy
can influence the odds of preterm birth or an underweight
infant, and these things might also contribute to ADHD

in kids, Moreira-Maia added. “The reasons for increased
vulnerability to ADHD in preterm/low birth weight individuals
remain unknown,” Moreira-Maia said. The study focused

on preterm infants delivered before 32 weeks’ gestation or
weighing less than 1,500 grams (3.3 pounds) at birth. In the
weeks immediately after birth, preemies often have difficulty
breathing and digesting food. They can also encounter
longer-term challenges such as impaired vision, hearing and
cognitive skills, as well as social and behavioral problems. The
researchers also looked at data on healthy babies who were
born weighing at least 2,500 grams (5.5 pounds) or arrived after
37 weeks’ gestation and they also considered smaller, earlier
arrivals. Compared with these healthy babies, infants born

at less than 32 weeks’ gestation or weighing less than 1,500
grams (3.3 pounds) were more than twice as likely to develop
ADHD, researchers report. When babies were born at less than
28 weeks’ gestation or weighing less than 1,000 grams (2.2
pounds) their odds of ADHD were more than four times higher
than healthy infants, the study also found. One limitation of
these results is that all but one of the smaller studies in the
analysis was done in a high-income country, which means the
results may not reflect what might happen in lower-income
nations, the authors note.

Cervical Pessary May Prevent Spontaneous Preterm Birth
Use of a cervical pessary may prevent spontaneous preterm

birth in women with a shortened cervix in comparison to women

who did not use the device, a study found. This randomized
controlled trial “showed that in asymptomatic women with
singleton pregnancies without prior spontaneous preterm
birth but with a transvaginal ultrasound cervical length of 25
mm or less, use of a cervical pessary resulted in a statistically
significantly lower rate of spontaneous preterm birth than no
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pessary,” write the authors of the study. Researchers from the
University of Naples Federico II, Naples, Italy, enrolled 300
women (age 18 to 50 years) between March 1, 2016, and May 25,
2017. They randomly assigned the women to receive a cervical
pessary (intervention group) or no pessary (control group). The
women were at 18 weeks 0 days to 23 weeks 6 days of gestation
at the time of randomization. Women were evaluated every
month until delivery, and all women with cervical length of 20
mm or less were prescribed vaginal progesterone suppositories
(200 mg/day) until 36 weeks 6 days of gestation. Among women
in the intervention group, the pessary was removed during the
37th week of gestation or earlier if indicated. The researchers
found that 7.3% (11 of 150) of women in the pessary group
experienced spontaneous preterm birth at less than 34 weeks
of gestation compared with 15.3% (23 of 150) of women in the
control group (between-group difference, —8.0 percentage points;
95% confidence interval [CI], —15.7 to —0.4 percentage points).
Although no differences in pelvic discomfort were reported
between the two groups, the authors note that women in the
pessary group had a higher rate of new vaginal discharge (86.7%
vs 46%; between-group difference, 40.7 percentage points; 95%
CI, 30.1 - 50.3 percentage points). No injuries due to insertion
or removal of the device were reported. Acknowledging “the
exploratory nature of the secondary outcomes,” the researchers
also reported longer gestational age at delivery, higher birth
weight, and lower incidence of a composite of adverse neonatal
outcomes among women in the pessary group.

Buprenorphine Use, Methadone Dose Affect Neonatal
Outcomes

For infants of mothers who were treated for opioid use disorder
with buprenorphine, rates of neonatal abstinence syndrome
(NAS) were found to be lower compared to infants whose
mothers were treated with methadone, new research shows.

In addition, use of methadone at doses higher than 50 mg was
associated with a significantly higher risk for NAS. “If the baby is
exposed to more than 50 mg in the mother during the pregnancy,
they are three times more likely to develop NAS, which has
plenty of adverse implications for the baby and the mother,”
first author Raghavendra Parige, MD, of the Australian National
University Medical School and ACT Health, in Canberra, told
Medscape Medical News. The findings were presented here at
the American Academy of Addiction Psychiatry (AAAP) 28th
Annual Meeting. The observational study included 218 pregnant
women treated with methadone or buprenorphine and their
newborns, who were delivered at a single center between
January 2001 and December 2016. Among the mothers, 194 were
treated with methadone and 24 with buprenorphine. Fewer
patients were treated with buprenorphine because methadone
is still widely considered the standard of care for opioid use
disorder. Overall, 54% (n = 118) of the neonates developed

NAS, defined using the modified Finnegan Neonatal Abstinence
Scoring System (FNASS) as a score of 8 or higher on three
consecutive scores or 12 or higher on two consecutive scores.
In the methadone group, 56% (n = 109) of infants were born
with NAS, compared to 37% (n = 9) in the buprenorphine group.
When the methadone group was stratified into low-dose (7.5 - 50
mg) and high-dose (51 - 170 mg) groups, the results showed a
significant increase of NAS in the high-dose group (n = 89; 64%)
in comparison with the low-dose group (n = 20; 36%; P = .001).
“Most previous studies have shown no correlation between the
dose of methadone and incidence of NAS, so it is interesting that
we found this dose-related association,” said Dr Parige.
Continued on page 14...
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EXECUTIVE PREVIEW OF NANN
CONVENTION

Catapult Products

Booth 620

What products do you plan to exhibit at NANN?
Catapult Products is excited to exhibit the TurtleTub bathing
system including a custom bath tub for hospital use, bathing
packs, individual liners, a bathing cart, and a mesh liner for tub
storage.

What's new this year? Tell us about your latest products
or future plans.

We now offer a bathing cart, so the TurtleTub can store easily
and move between patient rooms.

What educational or training materials will be available?
We have a clinician and a developer available to demonstrate
how to do a swaddle bath with the TurtleTub system. We have
educational brochures in the booth and we offer training videos
online. We strive to provide the latest research to answer
questions regarding infant bathing.

Why should our readers stop by your display?

The benefits of infant swaddle bathing and immersion swaddle
bathing are research based. The TurtleTub bathing system
enables hospital caregivers to bathe their infants in the most
evidenced-based, appropriate way.

Fisher & Paykel Healthcare, Inc.

Booth 515

What products do you plan to exhibit at NANN?
e Optiflow™ Junior 2

e Bubble CPAP

¢ Flexitrunk CPAP and NIPPV/NIMV interface

e Neopuff Resuscitator

What's new this year? Tell us about your latest products
or future plans.

Optiflow™ Junior 2 is our newest nasal cannula specifically
designed for the delicate anatomy and flow requirements of
your smallest patients on Nasal High Flow therapy. It uses

new Waveflex™ technology for better fit, prong stability, easier
readjustment and offers sizes to fit a wider range of patients,

while retaining all the benefits of the original Optiflow Junior. It’s

the next generation of care.

What educational or training materials will be available?

e Videos showing the application of nasal high flow in real-world

clinical situations.

e Clinical summaries outlining the latest clinical data and
application of high flow and CPAP in the neonatal respiratory
care continuum.

Tell us about any speakers or in-booth promotions.

We will be discussing the latest Neonatal research on Nasal High

Flow and CPAP, why a low resistance CPAP interface should be
used, and what types of flow constitute “high” flow therapy.
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Why should our readers stop by your display?
To see the difference it makes to use interfaces designed to
accommodate high levels of humidity without persistent rainout.

COMPANY PROFILE

Neo Medical Inc.

The Neo-Magic line of vascular devices and accessories are
designed specifically for neonatal and older pediatric patients.
Our ever-expanding product offering includes PICC lines,
Extended Dwell PIV’s and the most comprehensive offering of
introducer options and accessories available.

PICC Lines: Our 1.9Fr offering is available in 25 cm and 40 cm
lengths as well as available with or without a stylet. The low
profile, internally tapered hub provides for the use of an array of
therapies without the risk of deposits forming in the hub. These
advantages have resulted in one of the lowest complication rates
of any neonatal PICC.

Extended Dwell Peripheral Intravenous Catheter (EPIV):
Our 24 gage (1.9Fr) is offered in both 6 cm & 8 cm lengths and
available with or without an Introducer. Allowed for use up to
29 days it was designee to eliminate the use of harsh PIV’s in the
neonatal setting and improves the outcomes of many therapies
where a PICC line is not necessary.

Modified Seldinger Technique (MST) 30 gage introducer
Kit: The MST was designed specifically to access neonate and
infants. This introducer has eliminated the need for multiple
restarts and introducers in over 3,700 cases annually. Placement
on the first stick is exceeding 85% success rates.

Neo Medical’s R&D process: Our developments result from
direct inputs from clinicians who focus on this very important
patient population. Currently in the process are two new PICC
lines that will continue to improve care in the preemie and
micro-preemie needs.

In-service Education: All of Neonatal products have in-service
support available.

New Technology: At Neo Medical we believe that vascular
introducers are equally important to any catheter development.
We are currently working on several projects that will bring
novel and less traumatic insertion processes. We are anticipating
an end of year launch of this product system.
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Hummingbird Med

“Micro Solutions” for the Neonate
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Hummi Closed Needleless Micro-Draw

Blood Transfer Device for Central Lines

Now available with an integral fully closed UAC
set providing the lowest blood/fluid movement
of any blood draw device for neonatal blood
sampling, reducing infection and IVH risk

AC with DPD and Micro T-Con

Hummi with Micro T-Connector

The Hummi Micro Draw for Pediatric
Central Lines may help:
- reduce infection risk
« reduce blood waste
- reduce incidence of anemia
- reduce frequency of blood transfusions
due to excessive phlebotomy overdraw
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News...continued from page 12

“We have come to the conclusion that the watershed dose of
methadone for NAS is 50mg.” No significant differences in NAS
were seen in relation to buprenorphine dose, and there were no
differences in the groups in terms of gestational age, preterm
delivery, birth weight, head circumference, or maternal heroin
use.

Fracking Linked to Low Birthweight, Worse Infant Health
Infants born to mothers who lived within 3 km of a hydraulic
fracturing (fracking) site had lower birth weight and worse infant
health, a study has found. Effects were largest in infants whose
mothers lived within 1 km of a fracking site and dissipated at
distances greater than 3 km. “For mothers living within 1 km, we
find a 25% increase in the probability of low birth weight (birth
weight < 2500 g) and significant declines in average birth weight
and in an index of infant health,” the researchers write. “There
are also reductions in infant health for mothers living within

1 to 3 km of a fracking site, but the estimates are about one-
third to one-half of the size of those within the 0- to 1-km band.
There is little evidence of health effects at further distances,
suggesting that health impacts are highly local.” Janet Currie,
PhD, from Princeton University, New Jersey, and the National
Bureau of Economic Research, Cambridge, Massachusetts, and
colleagues published their findings online in Science Advances.
The researchers analyzed vital statistics records from more than
1.1 million births that occurred in Pennsylvania during 2004 to
2013. They compared infants of mothers living at increasing
1-km intervals from active fracking sites and infants born both
before and after the initiation of fracking at each site, looking at
birth weight and an index of infant health outcomes including
prematurity (gestation less than 37 weeks) and the presence of
any congenital anomalies or other abnormal conditions.

“[OJur models control for mother fixed effects. Estimates of
fracking-independent aspects of maternal health in these models
are controlled by comparing the health of fracking-exposed and
unexposed siblings born to the same mother,” the researchers
note. Fracking involves forcing water and other chemicals

into shale rock to fracture it so that gas or petroleum trapped
in the rock can be drawn out. “Whereas much of the previous
research has focused on water pollution, several recent studies
address the possible effects of chemicals that have been found
in both ‘“fracturing fluid’ (the fluid that is forced into the shale
in order to fracture it) and in air emissions near fractured gas
wells,” the authors explain. The investigators estimate that
about 29,000 infants were born in the United States to mothers
residing within 1 km of a fracking site between July 2012 and
June 2013, or approximately 0.7% of US infants born during that
period. Other research using large administrative databases has
consistently found an association between low birth weight and
infant mortality, asthma, attention deficit hyperactivity disorder,
lower test scores and schooling attainment, lower earnings, and
increased rates of social welfare program involvement.
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Interview

In Search Of The ‘Best Practice’ For Central And
Peripheral Line Blood Drawing In The Neonatal And

Pediatric ICU

In this feature, Neonatal Intensive Care interviews clinicians and healthcare providers about
the actual application of specific products and therapies. This interview is with NeuroNICU
educator Shannon Tinkler, RN, BSN, RNC-NIC, and clinical nurse specialist Michelle D Rhein,
MSN, RN, CNS, RNC-NIC, of Stanford Children’s Health/Lucile Packard Children’s Hospital,

Stanford about the Hummi Micro Draw Device.

Neonatal Intensive Care: How long have you been using the
Hummi Micro Draw system?

Michelle D Rhein: We have been using the Hummi Micro Draw
device for over 5 years at different institutions.

NIC: How would you rate the ease of adoption and use when
using the Hummi system for drawing blood in the NICU vs others
you have tried?

MR: Onsite training and clinical support was superb and allowed
for easy adoption in the clinical setting. Since previously there
was no dedicated system for closed blood draw, the clinicians
were appreciative of having a product designed specifically

for this purpose, instead of having to piece together different
components to achieve a closed system.

NIC: What clinical improvement does the Hummi system provide
for your premature infant population vs other methods of
drawing blood you have used?

MR: The Hummi provides a closed system for drawing blood
which decreases the exposure for infection by eliminating the
use of multiple stopcocks and exposure induced by opening the
line. The Micro Draw System minimizes the amount of blood
displaced when sampling arterial lines. Clinically, it is important
to remove only the blood necessary for waste and sample, as
we know there are detrimental effects on cerebral oxygenation
when larger blood volumes are withdrawn.

NIC: Since the Hummi system is a closed system in use, have you
seen an impact in your infection (CLABSI) rates since you began
using the Hummi closed system?

MR: In a quality improvement effort to reduce our CLABSI rates,
we implemented many changes simultaneously, including the
Hummi Micro Draw device. While we have seen a reduction in our
CLABSI rate in this reporting period, it cannot be attributed solely
to implementation of the Hummi, but has been a valuable asset in
elimination of stopcocks as recommended by the CDC and NANN.

NIC: What type of catheter blood draws are you doing routinely
with the Hummi closed system? Peripheral? Umbilical? PICC?
Other types of Central Lines? Blood Culture?

MR: We are using the Hummi to withdraw samples from
umbilical venous and arterial lines, peripheral arterial lines, and

If you would like to participate in this feature, as a company or healthcare
provider, please contact Steve Goldstein at s.gold4@verizon.net.
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double lumen PICC catheters (we don’t draw from PICC lines
less than 2.6 Fr). We do not use the Hummi for blood cultures on
these lines, we have a separate process for sterile blood culture
samples.

NIC: Overall blood and fluid volume movement when drawing
blood in the premature infant is very important. How does the
Hummi system meet your needs for hemodynamic stability when
drawing blood in the premature infant?

MR: Changes in cerebral blood volume and oxygenation are
blunted by reduction in sample volume (Roll, et al., 2006 &
Hiining, et al., 2007). The Hummi micro draw blood system
enables clinicians to displace the minimal amount of blood
necessary to ensure hemodynamic stability and limit changes to
cerebral oxygenation during umbilical sampling.

NIC: Do you find the training and support materials provided by
the manufacturer and distributor of the Hummi system to be of
help to you and your staff when learning to use the system?

MR: The training and support materials were very helpful in
justifying change in practice to the staff. The support provided
by the vendor was outstanding. The vendor was present at
multiple skills days, with a realistic hands-on model and
demonstration that the nursing staff felt was valuable, and
helped adequately prepare them for adoption of the Hummi into
practice. The nurses and staff also valued the evidence provided
that supported the Hummi micro draw device as a best practice.

NIC: Would it be of benefit to your patient care from an infection
control aspect, if the Hummi system was available to you in

a fully assembled manner fully integrated into your umbilical
catheter?

MR: Yes, if the Hummi system was available prefabricated, it
would eliminate the chance of incorrect set-up and allow for
seamless integration into the workflow. A prefabricated system
would reduce the number of connections when setting up a fluid
administration set, therefore eliminating potential contamination
sites.

NIC: How would you rate your overall satisfaction clinically with
the Hummi Micro Draw system?

MR: Overall, the Hummi Micro draw device is phenomenal,

and when paired with the outstanding customer service and
issue resolution, we highly recommend the device to everyone
searching for a closed draw system for the NICU.
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Obstetrical Ultrasound and Autism Causation,

Association, or Myth?

BM Petrikovsky, MD, PhD, Y Nemova, MD, M Petrikovsky*

Autism spectrum disorder (ASD) can often be a frustrating
problem for both families and healthcare providers. There are
numerous speculations about the cause of ASD, most of which
are unfounded. Some common theories include: vaccinations,
toxic nutrients, maternal obesity, prenatal fever, use of oxytocin
for induction of labor, among others.! Most of the claims
explaining the ‘epidemic’ of autism are based on combined
statistics obtained from various centers.! The report from the
Department of Developmental Services from California has been
widely quoted as evidence for the epidemic of autism.? ASD rates
in recent surveys are substantially higher than 30 years ago. This
increase may reflect the adoption of a broader concept of autism,
changes in diagnostic criteria, and improved identification of
patients with autism attributable to better medical services.>*

Currently, there are no prenatal tests available for autism. In the
past, autism was diagnosed only in children with severe language
and social impairments, as well as in those exhibiting unusual
and repetitious behaviors. Lately, the definition of ASD has
gradually expanded to less-severe conditions. Approximately,

1 out of every 59 children in the US were identified as having
autism in 2014 (Centers for Disease Control and Prevention
report). Caucasian children are diagnosed with autism more
often than African American or Hispanic children. The gap
between Caucasian and Hispanic children diagnosed with autism
has decreased from 50 percent to 20 percent.

Recently, Rosman et al.” studied whether there is a relationship
between the frequency, timing, and duration of prenatal
ultrasonography and autism. The data collected from each
ultrasound examination included gestational age, time of
exposure to ultrasound, time-weighted mean depth, frame rate
(number of ultrasound pulses per second), soft tissue thermal
index, time of Doppler use, and the length of time of using
3-dimensional (3-D) imaging. The authors evaluated ultrasound
exposure by trimester, as defined by the American Congress of
Obstetrics and Gynecology (ACOG) as gestational age no greater
than 13 weeks 6 days (first trimester), 14 weeks 0 days to 27
weeks 6 days (second trimester), and at 28 or more weeks (third
trimester). They concluded that the ASD group had a greater
mean depth of ultrasonographic penetration than the control
group in the first trimester (12.5 cm) vs. (11.6 cm) [95% CI].

*BM Petrikovsky, MD, PhD is a Professor of Obstetrics and Gynecology at
NY Institute of Technology and an Editorial Board Member. Y Nemova is
a physician at Sunny Isles Medical Center, Sunny Isles, FL. M Petrikovsky,
Queens College.
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Ultrasound has traditionally been considered safe during
pregnancy. A large cohort study of infants found that those
exposed to ultrasound have increased odds of being left-handed,
a finding that was confirmed in subsequent meta-analyses.5®
These studies suggest that ultrasound exposure can influence
cerebral hemispheric specialization. Animal studies have

shown that ultrasonography may have an adverse effect on the
developing brain.”!° In mice, exposure to the ultrasound in utero
caused a failure in the neurons to acquire their normal cortical
position. ACOG recently declared: “ultrasound energy delivered
to the fetus cannot be assumed to be completely innocuous,

and the possibility exists that such biological effects may be
identified in the future.” In another recent statement, ACOG

has endorsed the “prudent use” of ultrasound in obstetrics,
discouraging its use for nonmedical purposes, e.g., solely

to create keepsake photographs or videos.!? The ATUM also
advocates the responsible use of ultrasound during pregnancy.
Although there are currently no confirmed detrimental biological
effects from an ultrasound during pregnancy, the possibility
exists that such biological effects may be eventually identified.
Doppler studies pose the highest risk of thermal effects on

the fetus and may cause a substantial temperature increase in
the fetal brain.'* ACOG claims that there are no clear clinical
benefit of 3-or 4-D imaging and suggests that conventional 2-D
ultrasonography be the recommended standard of care.!' Most
of the ACOG guidelines follow the ALARA (as low as reasonably
achievable) principal during pregnancy, but even the ALARA
principle does not provide any specific, evidence-based limit for
safe use.

On the other hand, a World Health Organization (WHO) study
reviewed 6,717 citations obtained from a systematic search

of MEDLINE and the Cochrane Central Register of controlled
trials electronic databases between 1950 and 2007. The final
analysis included 61 publications on short and long-term effects
of in utero exposure to ultrasound from 41 different studies: 16
controlled trials, 13 cohort studies, and 12 case-control studies.
The outcome include analysis of low birth weight, preterm birth,
low Apgar scores, need for neonatal resuscitation, presence of
seizures, admission to a neonatal intensive care unit, perinatal
mortality, childhood growth, neurologic development, behavioral
scores, hearing and visual impairment, cognitive function,
attention deficits, and motor skills, among others. The only
finding was the previously reported weak correlation between
ultrasound exposure and left-handedness in males.® If we assume
the assertion of an increased recent prevalence of autism to be
adjusted for the purposes of the study, then it is fair to state that
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the increased prevalence of ASD parallels the increased use of
ultrasound during pregnancy. At the same time, there has been
an increased use of cell phones and personal computers over
the same time period.' It is unclear if this rise in autism is due
to an increase in diagnoses or an increase in its prevalence.
Some researchers argue that physicians are doing a better job
at diagnosing autism, particularly in minority populations.
Therefore, if an association between prenatal ultrasonography
and autism exists, it doesn’t necessarily imply causation. The
question remains, however, what is the current status of the
problem and what further steps are warranted? The continued
lack of scientific data may result in conspiracy theories and
the risk of creating unjustified public fear."* On the basis of the
current information, we conclude that currently, there is no
credible evidence that a cause-effect relationship exists between
in utero exposure to ultrasound and development of ASD.

Current Recommendations. Ultrasound use should be
restricted to medical indications and performed by trained
professionals.'* In the meantime, certain measures, in light

of ACOG and AIUM recommendations can be considered,

e.g., establishing time limits for performing 1st, 2nd, and
3rd-trimester ultrasound examinations. In our experience,
computer-assisted detection of fetal abnormalities shortens

the timing of fetal ultrasound exposure without compromising
its diagnostic accuracy.” This software works by overlapping
various sonographic features of fetuses we are studying over
analogous features from the database containing various genetic
abnormalities and other fetal syndromes. We recently published
a study on the duration of ultrasound examinations performed
by radiologists as compared to maternal-fetal medicine (MFM)
specialists (a total of 10,000 scans). A wide variety in the
duration of sonographic examinations had been observed.

It appears that MFM specialists take more time performing
sonographic examinations than radiologists. The reported data
can be utilized in developing timing guidelines for obstetrical
sonography.!6

In conclusion, until further research eliminates any association
between obstetrical ultrasound and autism, caution should be
exercised to avoid extended exposure to ultrasound.
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A Survey Report On 24-Hour In-House Calls For

Attending Neonatologists

Shabih Manzar, MD

During training, the medical residents are required to take
24-hour in-house calls. Accreditation Council for Graduate
Medical Education (ACGME) has gone through changes in the
call requirements from 24 hours to 16 hours and now back to
20 hours.! The idea behind cutting back the hours was sleep
deprivation that has been shown in studies.** During training,
continuing of care is an important component of learning, thus
presence in the hospital for longer hours is required but with an
80-hour cap on clinical hours so that they can have a work-family
life balance, which has been addressed in the whole issue of
JAMA.?

It is expected that after the completion of training, passing
boards and becoming an attending, the on-call hours should

be reduced. In Canada, the practice of 24-hour call has been
questioned extensively.*® However, in certain specialties
in-house presence of a physician is mandatory at all times.

The field of neonatology is a good example. In recent years,
many states have mandated for the designated level 3 neonatal
intensive care unit (NICU) the presence of a skilled health care
provider on-site for 24 hours. The issue that which hospital and
physician hiring companies face is staffing the level 3 NICU 24/7.
Many models are in place. Some centers were able to recruit
enough mid-level providers while attending physicians support
them on-call working as a think tank, assisting in decision
making and driving in if needed. While other institutions hired
physicians to be in the hospital 24 hours all by themselves. These
24-hour in-house calls have a high potential for sleep deprivation
comprising quality care of the sick neonates.

To get the feedback on this issue we conducted a survey
including multiple responders that are involved in establishing
the neonatal practice including recruiters to physicians. The
survey was emailed to 25 known recipients while it was also
posted on professional website for others to fill in.

The survey had 10 questions (Appendix 1). Forty percent
responded to the survey. The results of the survey are depicted in
Appendix 2.

Discussion
Among the responders 83% were physicians and 50% are already
engaged in 24-hour in-house calls. That makes the survey very

Shabih Manzar is with the Medical Center of Southeast Texas, 2555
Jimmy Johnson Blvd, Port Arthur, TX 77640, Phone: 630-415-5094, Email:
shabihman@hotmail.com.
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pertinent to the target audience. In managed care it has been
speculated that having physicians in the hospital 24 hours may
affect the outcome. The survey response to that question was
50-50. More studies are needed to address this question in detail.
The majority of the responder agrees that 24-hour in-house call is
unhealthy and results in more burn out.

An interesting observation was noticed in response to question
3 and 6. Fifty percent of the responders disagreed to splitting
the call in 12 hours. They might favor 8:16 hour ratio. The
other interesting observation was that one-third favored not
abandoning the 24-hour in-house call. The Physician: mid-level
provider (MLP) difference is expected in care of the neonate.
MLP are mostly shadowed by the on-call physician while in
‘physician 24 hrs call model’ physicians are usually all by
themselves. That’s why we see a 50% responders agreeing to the
difference. And lastly 83 percent agrees that 24-hour mandated
in-house call requirement should be reviewed by states and
hospitals.

In conclusion, the survey results highlight that physicians should
have a flexible schedule and strategies should be adopted to
minimize their fatigue and burn out. More studies are needed

to look at variables important in patient care namely patient
satisfaction, continuity of care, quality, outcome and physician
burn out.
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Appendix 1: Survey Questions

1.

9.

Do you think 24-hr in-house call affects patient’s
outcome?

Do you think 24-hr in-house call will result in more burn
out?

Calls should be split into 12-hr shifts, 24-hr is too long
24-hr in-house call is not physiological and therefore
unhealthy

. The impact of 24-hr, in-house call is different between

physicians and mid-level providers
State and Hospital should review the mandated 24-hr
in-house call requirement for health care providers.

. Except during training, 24-hr in-house calls should be

abandoned.

Are you satisfied with the current physician: mid-level
provider’s ratio in your hospital?

What is your area of expertise?

10. Are you currently doing 24-hr in-house calls?

Appendix 2: Results and analysis of survey

1.

Do you think 24-hr in-house call affects patient’s
outcome?

Yes 50%, No 50%

Do you think 24-hr in-house call will result in more burn
out?

Yes 80%, No 20%

Calls should be split into 12-hr shifts, 24-hr is too long
Strongly agree 33%, Neither 16.6%,

Disagree 16.6%, Strongly disagree 33.3%

24-hr in-house call is not physiological and therefore
unhealthy

Strongly agree 50%, Agree 16.7%, Disagree 33.3%

. The impact of 24-hr, in-house call is different between

physicians and mid-level providers

Strongly agree 16.67% %, Agree 33.3%,

Neither 33.3%, Strongly disagree 16.67%

State and Hospital should review the mandated 24-hr
in-house call requirement for health care providers.
Yes 83.3%, No 16.6 %

. Except during training, 24-hr in-house calls should be

abandoned.

Strongly agree 16.67%, Agree 33.3%,

Neither 16.6%, Strongly disagree 33.3%

Are you satisfied with the current physician: mid-level
provider’s ratio in your hospital?

Very satisfied 50%, Neither 16.67%, Dissatisfied
33.3%

What is your area of expertise?

Physician 83%, Others 16.67%

10. Are you currently doing 24-hr in-house calls?

Yes 50%, No 50%
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Predictions for Mother’s Own Milk Feedings at

NICU Discharge

Carol Chamblin, DNP, APN, RN, IBCLC

Introduction

The American Academy of Pediatrics recommends exclusive
breastfeeding for infants for the first six months of life and
continued breastfeeding for one year or longer (AAP, 2012).
Breast milk has many health benefits for infants, including
decreased rates of respiratory infections, asthma, ear infections,
and gastrointestinal illnesses. For preterm infants in the neonatal
intensive care unit (NICU), breast milk feeding has decreased the
risk of necrotizing enterocolitis by 77% (AAP, 2012).

Although rates are going up, according to the latest Centers

for Disease Control and Prevention (CDC) report (2016), 81.1%
of women initiate breastfeeding their infants. Breastfeeding
exclusivity and duration rates decline rapidly, and only 22.3% of
infants are exclusively breastfeeding at six months after birth
(CDC, 2016). The Surgeon General’s Call to Action to Support
Breastfeeding addresses the necessity for health care providers
to be educated about delivering evidence-based lactation care
and support (U.S. Department of Health and Human Services,
2011).

Anatomy and Physiology

The anatomy and physiology of the lactating breast begins its
development during pregnancy (Neville, M. & Morton, J, 2001).
Progesterone levels elevate and the ductal lobules within the
breast increase in number and size. During pregnancy, secretory
differentiation occurs as fat globules increase in size in the cells
of the mammary gland, referred to as stage I Lactogenesis. High
levels of circulating progesterone during pregnancy inhibit the
release of prolactin. At the time of birth, progesterone levels
drop upon delivery of the placenta, and the onset of copious
milk secretion occurs, referred to as stage II Lactogenesis. As
prolactin secretion takes place by either the newborn’s suckle

at breast, or in the absence of direct breastfeeding, the effective
use of a hospital-grade (multi-user) breast pump, milk removal
occurs and milk secretion is maintained. Failure of efficient milk
removal at this time can lead to breast involution and insufficient
milk volume.

Carol Chamblin has spent over 30 years caring for mothers and infants in
pediatrics, lactation, PICU and NICU settings. She became certified as an
International Board Certified Lactation Consultant in 1995. Her successful
private practice specializing in lactation-related care began over 17 years
ago. In 2010 Carol extended her role as an Advanced Practice Nurse in a
pediatric office, teaching prenatal breastfeeding classes and providing
clinical expertise. Carol earned her Doctor of Nursing Practice (DNP) from
Rush University in 2012.

20

Preterm infants in the NICU demonstrate immature suckling
capability for adequate milk removal (Geddes et al, 2017). Recent
ultrasound studies indicate that oral vacuum is instrumental

in milk removal. For the preterm infant, the degree of vacuum
strength is compromised compared to the term infant, and this
impacts feeding effectiveness. Until the preterm infant can
overcome limitations caused by neurological or developmental
immaturity, and respiratory conditions such as immature
coordination of suck-swallow-breathing, effective pumping
allows a mother to maintain milk expression.

Early Breast Milk Expression

Research demonstrates improved health benefits for all infants,
especially infants weighing < 1500 g at birth, or very low birth
weight (VLBW) infants (Parker, L.A. et al. 2012). Decreased
morbidity associated with prematurity, feeding intolerances,
sepsis and necrotizing enterocolitis are a few examples.
Providing the nutrition of exclusive breast milk for premature
infants in the NICU can be very challenging for mothers, despite
its heightened necessity for this vulnerable population of
newborns to receive their mother’s own milk (MOM).

Dr. LA Parker at the University of Florida in Gainesville, FL has
performed extensive research on the subject of early initiation
of breast milk expression on the impact of milk volume (Parker
et al, 2012; Parker et al, 2015). Lactogenesis stage Il occurs with
the change from production of small quantities of colostrum to
copious amounts of breast milk. For mothers delivering term
infants, this stage takes place after delivery of the placenta

with a decrease in progesterone, effective removal of milk from
the breast, and ongoing prolactin levels. Preterm delivery and

a delay in breastfeeding have been associated with a delay in
Lactogenesis II. Mothers of preterm infants may be affected by
decreased mammary gland development and decreased exposure
to prolactin, cortisol and other hormones that occur during term
pregnancy. Delayed lactogenesis can lead to inadequate milk
volume and discontinuation of milk expression, or breastfeeding.

Secretory activation, initiation of copious milk secretion,

occurs 30-40 hours after birth for the term infant who is

capable of efficient milk removal. There are rapid increases

in milk secretion at this time such that infant milk transfer
increases from less than 100 mL/day on day one post-delivery

to between 500-750 mL/day by day 5, and reaching 750-800 mL/
day on average by one month (Saint, Smith, Hartmann 1984).
Transition from Lactogenesis II to a sufficient milk output at two
weeks for exclusive breastfeeding has been termed “coming to
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volume” (CTV) by Dr. Paula Meier and her research team at Rush
University Medical Center in Chicago, IL (Meier et al, 2016).
Once CTV is achieved at two weeks post-birth, some pump-
dependent mothers are able to decrease pumping frequency and
still maintain adequate milk output (Edwards & Spatz, 2010).

Initiate and Maintain Maternal Milk Volume
Establishment of breastfeeding for the very low birth weight
(VLBW) preterm infant is fraught with many obstacles (Parker
et al, 2012; Geddes et al, 2017). Often these infants are too ill to
directly breastfeed immediately after birth. The method of initial
oral feeding is often per feeding tube. A main priority at this
time is the initiation and establishment of maternal milk volume.
Recent evidence demonstrates expressing breast milk within

an hour of delivery has a significant impact on how much milk
volume mothers are able to produce at six weeks post-delivery.
It has also been demonstrated that there is a strong correlation
between the frequency of pumping and milk volume.

Research studies demonstrate mothers of infants in the NICU
who are breast pump-dependent experience problems with
delayed lactogenesis and inadequate milk volume. Only 29%

of mothers of preterm infants were able to provide exclusive
mother’s own milk throughout the NICU stay in one study
(Schanler et al, 2005). Recent studies comparing different breast
pump suction patterns and implementation of pumping within

1 hour of birth may reduce the number of mothers who cannot
produce enough milk volume (Meier et al, 2010; Meier et al,
2012).

The first two weeks are a critical time for the initiation of an
adequate milk supply (Meier et al, 2011). “Milk production is
enhanced with pumps that mimic infant suckling patterns in the
first few days of life” (Meier et al, 2012). Term infants exhibit

an irregular, intermittent sucking pattern of rapid sucking

bursts followed by long pauses (Santoro W., Jr. et al, 2010). Dr.
Diane Spatz, a renown researcher and Director of the lactation
program at Children’s Hospital of Philadelphia outfitted all breast
pumps in the NICU with Medela® Symphony Plus® breast pumps
featuring the Initiation Technology™ to facilitate the removal

of colostrum and support the establishment of milk supply.
(Fugate et al, 2015). While it is beyond the scope of this article to
describe more fully the evidence-based breast pump technology,
mothers using this technology had significantly higher milk
volumes by day 14 post-delivery.

To facilitate early initiation of pumping, it is the primary
responsibility of the nursing staff to educate the mother on
pump use and the safe handling of human milk (Fugate et al.,
2015). Expressed breast milk needs to be used in the order
pumped for the first two weeks to maximize protein intake and
immunological properties. NICU mothers are educated to label
the bottles of their expressed milk in pumping session order
from 1 to 60 (Meier et al., 2011). After these bottles are used,
fresh nonfrozen human milk is preferable to frozen milk since
immunomodulatory proteins are reduced by the freezing process
(Akinbi et al., 2010).

Human Milk Oral Care

Human milk oral care is the process of applying fresh breast milk
to an infant’s oral mucosa with a swab. Performing this care by
mothers of infants hospitalized with congenital diaphragmatic
hernia (CDH) was determined to have an impact on mothers to
remain motivated to keep pumping and build their milk supplies
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(Froh, E. et al, 2015). Though research was performed for infants
with CDH, it applies to all infants separated from mothers by
hospitalization.

Evidence-Based Best NICU Practice

The ability of mothers to have adequate milk volume to
exclusively feed their infants mother’s own milk (MOM) feedings
from the NICU days through to discharge is based on best
practice changes within NICU settings. All of the aforementioned
implementation strategies are based on in-depth evidence for
optimal lactation care. Between February 2008 and December
2012, 402 VLBW infants and their mothers were involved in a
study at Rush University Medical Center to determine predictors
of MOM feeding at NICU discharge (Hoban et al, 2018). Findings
demonstrated achievement of CTV by postpartum day 14 as the
strongest predictor for infants receiving MOM feedings at NICU
discharge in breast pump-dependent mothers. Clinical practice
incorporating effective pumping technique and technology to
prevent low MOM volume should be targeted during the first
postpartum week.

Revised Baby Friendly Hospital Initiative

World Health Organization (WHO) and United Nations Children’s
Fund (UNICEF) published the Ten Steps to Successful
Breastfeeding in 1989 for implementation of policies and
procedures for facilities providing maternity and newborn
services in support of breastfeeding. WHO and UNICEF
launched the Baby-Friendly Hospital Initiative (BFHI) in 1991 to
motivate facilities offering maternity and newborn services in the
implementation of the Ten Steps. The latest revision of the Baby
Friendly Hospital Initiative was released in April 2018. A key
statement of this publication is: “The first few hours and days of
anewborn’s life are a critical window for establishing lactation
and providing mothers with the support they need to breastfeed
successfully.” Breastfeeding is described as a biological norm
for healthy moms and newborns. However, interruptions such as
necessary medical procedures, and separation of mothers from
their infants in the NICU population may pose an increased risk
for breastfeeding challenges and the initiation and maintenance
of milk supply.

The updated guidance of the Ten Steps continues to cover the
protection, promotion and support of breastfeeding healthy

term newborns rather than the needs of the sick or preterm
infants. However, it does mention that small, sick and/or preterm
newborns have their own set of needs and that more specific
guidance is available elsewhere. In 2004, Dr. Diane Spatz adapted
the Ten Steps for Vulnerable Infants, and as a result, there was
an increase in the percentage of infants receiving mother’s own
milk (MOM) at initiation of feeds and at discharge (Fugate et al.,
2015).

The revised Baby Friendly Initiative has several key points

inclusive of support for the initiation and maintenance of breast

milk in times of common difficulties:

e Practical support for preterm or late preterm infants is
critical to establish and maintain milk production

e Mothers of preterm infants often have health problems
and need extra motivation and support for milk
expression

e Late preterm infants are generally able to exclusively
feed at the breast, but are more at-risk for jaundice,
hypoglycemia and feeding difficulties, requiring increased
vigilance
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e Mothers of multiples need extra support

e Mothers need to be taught how to express their breast
milk as a means to maintain lactation if separated from
their infants

e Mothers must be supported and encouraged to express
their own milk as a priority

e Mothers should have adequate space to express milk
adjacent to their infants

e For preterm infants unable to breastfeed directly, non-nutritive
sucking (pacifier use) may be beneficial until breastfeeding is
established

Spatz Ten Steps for Promoting and Protecting Breastfeeding for
Vulnerable Infants (Fugate et al. 2015)

Step Description

1 Informed decision

Establishment and maintenance of milk supply

Human milk management

Oral care and feeding of human milk

Skin-to-skin contact

Non-nutritive sucking

Transition to breast

Measurement of milk transfer

W | Njlo|u | b |jw | N

Preparation for discharge

o

Appropriate follow-up

Case Scenario

A primiparous 27 year old had preterm labor at 32 weeks
gestation and delivered a baby boy who was admitted to the
NICU. During this mom’s pregnancy, contact with a lactation
consultant in private practice was established. Mom signed
consent to give permission for information and/or photos of
breastfeeding-related nursing care to be anonymously used
for professional articles or studies for professional education.
Another aspect of the consent covered the use of emailing or
texting for non-urgent care and treatment. The following is a
partial exchange of texting between mom and the author.

Enjoying skin-to-skin

December 5, 2018
Mother: New doctor on rotation today and she came in and was
like WOW look at all that milk!

Author: Great! Because you have enough breast milk, your baby

will tolerate his feedings well. He most likely will gain weight
and be discharged earlier than if he was being fed formula.
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If the amount of milk you are expressing is filling the small
containers close to the level of the yellow valves, you should
start using the larger containers. Soon you will have enough
breast milk to start storing it in the freezer because you will have
more milk than your baby will need in the NICU.

December 5, 2018 — On day seven post-delivery, mom was able
to express 10 ounces from 11pm-12N and texted the author to
ask if this was a good milk volume.

Breast milk collected, labeled, and stored in refrigerator
at home ready for transport to the NICU.

Newborn Feeding Ruecord
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Pumping log of days 7 and 8 post-delivery

December 9, 2018 — On day 11 post-delivery, Mom was
expressing a little over 600 mLs.

Author: You are doing great! The goal by day 14 is to be
expressing 750-850 mL in 24 hrs. You are increasing your milk
supply by continuing to pump seven times in 24 hours and are
right on track! Do you have any questions about putting your
baby to breast next week? You had said yesterday that you were
told you would have the opportunity to put your baby to breast.

Mother: Not yet. I'm sure I'll have questions once we try it.
December 13, 2018

Mother: We latched and licked today but mostly just spooned my
breast milk to Andy. I'm expressing 650-700 mL/24 hours.

December 16, 2018
Milk output is 675-820 mL/24 hours
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Baby Andy was discharged from the NICU at age six weeks.
There were some feeding issues related to anemia which

postponed his discharge by a few weeks. Mom had initiated and
maintained adequate milk volume by effective pumping. Andy is

a robust, healthy five month old and has only been fed MOM.

This mom continues to express her breast milk for her now five
month old.

Conclusion

Initiation and maintenance of adequate milk volume is based on

ongoing effective infant suckle at breast, or effective pumping
technique for infants in the NICU. Early milk expression using
effective breast pump technology within one hour of birth in
the absence of an infant at breast significantly alters a mother’s
ability to achieve a full milk supply by 14 days; known as
“coming to volume”. Evidence-based NICU practice adheres to
the goal of achieving mother’s own milk feedings in the NICU

and at discharge from the NICU. Many NICU settings do not have
unit protocols that support the latest breast pump technology for

support of optimal mother’s milk volume. There is opportunity
for continuous process improvement projects in the area of

breast milk feeding and pumping in the NICU population because

every preterm infant in the NICU deserves to receive mother’s
own milk (MOM).
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Determination of Colonization Profiles in
Oro/Nasogastric Tubes in Premature Infants:
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Abstract

Objective: To determine microbial colonization profiles, and
persistence of colonization, in oro/nasogastric tubes (O/NGTs)
for premature infants.

Study Design: A prospective, observational clinical study.

Subjects/Setting: 46 premature infants (< 35 weeks gestation)
hospitalized in a 44-bed NICU.

Methods: Serial O/NGTs were removed from subjects at 7 days
post-insertion and the tube tip was cut and sent for microbial
analysis.

Statistical analysis: descriptive statistics.

Results: Of the 146 samples, 70% grew gram-negative organisms.
Of the 46 infants, 23 had persistent O/NGT colonization with
gram-negative organisms. For some infants, the same gram-
negative organism that was persistent in the O/NGT culture

also grew in either the endotracheal tube aspirate culture or the
blood culture

Conclusions: O/NGTs are quickly colonized with pathogenic
gram-negative organisms, and colonization persists despite
changing the tube every 7 days. Peak colonization occurs at
approximately 33 weeks CGA, which corresponds to the time
when NEC typically begins to appear.

Introduction

Premature infants are born with an immature suck reflex and do
not attain full per oral feedings until approximately 35-37 weeks
post-conceptional age. During this prolonged period- up to 12
weeks for infants born at 23-24 weeks gestation- they require an
indwelling oro/nasogastric tube (O/NGT) for the administration
of enteral feedings. The tube is changed at regular frequencies,
between 3 and 30 days based on the policy in each neonatal
intensive care unit (NICU). The lack of evidence to guide this
practice has resulted in significant variation among NICUs for
O/NGT “indwelling time”. Some manufacturers recommend

an indwelling time of up to 30 days, raising concerns among
neonatal physicians and nurses regarding infection risk for
premature infants.

"NorthShore University HealthSystem, Evanston, IL. 2Pritzker School of
Medicine, The University of Chicago, Chicago, IL Funded by the Associate
Board of NorthShore.

24

Premature infants are at high risk for developing infections such
as late-onset sepsis (L-OS), ventilator-associated pneumonia
(VAP), and necrotizing enterocolitis (NEC), a potentially

lethal gastrointestinal infectious/inflammatory disorder.!?
Impaired host defense mechanisms, abnormal gastrointestinal
colonization, an immature intestinal epithelial barrier, and
exposure to environmental (NICU) pathogens place these infants
at risk.1*% Both L-OS and NEC are associated with significant
mortality and morbidity, and also adverse neurodevelopmental
outcomes'” Highest at risk are extremely premature infants,

who must remain hospitalized in the pathogen-laden NICU
environment for 3 to 4 months. During this extended period, they
will require numerous O/NGTs that can become colonized with
pathogenic bacteria from the NICU. The prolonged presence of
an indwelling colonized O/NGT raises concerns about infection
risk. Yet there is a lack of adequate empirically-derived evidence
to determine a safe and appropriate dwelling time for O/NGTs in
the NICU.

In efforts to expand our knowledge base regarding the patterns
of microbial colonization in O/NGTs for premature infants in
the NICU, we conducted a pilot clinical study. In this study,

we collected the O/NGT tip to send for culture because we

felt that microbial analysis of the intracorporeal portion (the
part of the tube that is inside the body) is a better indicator of
gastrointestinal colonization, while the extracorporeal portion
likely reflects nosocomial organisms in the NICU.

The main impetus for this study followed from a hospital change
of vendors that recommended replacement of O/NGTs only
monthly in our NICU, without solid safety evidence. Since our
standard practice was to change tubes weekly, we chose this
as a natural data collection point. The purpose of this study
was to prospectively determine the intracorporeal microbial
colonization profiles, and persistence of colonization, in O/NGTs
for a small cohort of premature infants hospitalized in the NICU.

Materials and Methods
Design: A prospective, observational clinical study.

Settings and Subjects: The study was conducted in a 44-

bed, level 3 NICU in a large teaching hospital. Subjects were
premature infants, born at less than 35 completed weeks of
gestation, hospitalized in the NICU, and requiring an O/NGT.

Procedures: The study was approved by the NorthShore
Institutional Review Board (IRB). Eligible infants were identified
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within 48 hours of birth and enrolled after informed consent

was obtained from one parent. Once the infant was enrolled, the
following information was entered into a logbook: infant’s name,
date of O/NGT placement and removal (exactly 7 days after
placement). The O/NGT was placed, as per standard practice,

by the bedside nurse using non-sterile gloves. Exactly seven
days later, the research nurse followed a strict, standardized
procedure to remove the O/NGT without contamination. Using
sterile gloves, the O/NGT tip was cut using sterile scissors, so
the tip would fall into the sterile specimen container without
contamination. The container was capped, labeled and
immediately sent to the microbiology lab for culture. Culture was
performed by rolling the 2 inch segment of catheter back and
forth across the surface of a blood agar plate four times, in order
to expose all surfaces of the catheter to the agar. The tip was
removed from the inoculated agar plate using sterile forceps and
aseptically placed into a tube containing 10 ml of thioglycollate
culture broth. The blood agar plate was incubated at 35 degrees
Celsius in an atmosphere containing 5% COZ2. The thioglycollate
broth was incubated at 35 degrees Celsius in ambient gas.
Incubation extended for a maximum of 48 hours. All pathogens
growing on the agar plate or in the broth media were identified
by usual laboratory techniques.® This entire procedure was
repeated every week with each new O/NGT that was placed,
until it was no longer needed for feedings. Only tubes with an
indwelling time of 7 days were included in the sample. If the O/
NGT was accidently removed by the infant or staff prior to 7
days, the tube tip was considered contaminated and was not sent
to the lab.
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Statistical analysis: descriptive statistics were presented as
mean, standard deviation, and range for continuous variables,
and as frequencies and percentages for categorical variables.

Results

Forty-six premature infants served as subjects for this study. The
mean birth weight for enrolled infants was 1399 grams (SD 479;
range 570-2465g) and the mean gestational age was 29 weeks (SD
3; range 23-28 weeks).

A total of 146 O/NGT samples were collected from the 46
infants. Almost 80% of samples grew an organism. The number
of samples collected from each infant ranged from 1 to 11, with
amean of 3 per infant. Thirty infants (65%) had at least two
samples collected, and 100% of those samples grew an organism.
Sixteen infants had only one sample collected, yet 77% of these
samples grew an organism.

Table 1 shows O/NGT colonization results for the 146 specimens,
and provides a list of organisms together with their frequency
distribution. Overall, a large percentage of cultures grew gram-
negative organisms (69%; depicted in bold font), whereas 18%
grew both gram-positive and gram-negative organisms, 6% grew
only gram-positive organisms, 2% grew mixed bacteria, and 23%
of specimens had no growth. The most common organisms were
Staphylococcus aureus, Klebsiella pneumonia, Enterobacter
cloacae, Klebsiella oxytoca, and Escherichia coli.

The persistence of colonization in O/NGT samples, for each of
these five organisms, is depicted in Table 2. For each organism
of interest, we determined the number of colonized samples that
had a follow-up sample available, and then further determined
how many of the follow-up samples were also colonized, with
that same organism. For example, for Klebsiella oxytoca, there
were 15 positive samples that had a follow-up sample available,
and of those, 11 were positive on follow-up, demonstrating a
persistence rate of 73% for that particular organism.

The percent of colonization in O/NGT samples, by week of

life and also by corrected gestational age (CGA) for enrolled
infants, is depicted in Figures 1 and 2, respectively. By 4 weeks
of life, and/or a CGA of 31 weeks, 90% of O/NGT samples

were colonized with one or more organism. Figure 3 shows
the percent colonization by CGA for the five most common
organisms. The highest colonization rates occurred between
30-33 weeks CGA for enrolled infants, with an abrupt peak at
approximately 33 weeks CGA.

A further analysis of the data was conducted to determine
whether infants who had persistent bacterial colonization of
their O/NGTs developed clinical signs of infection. Out of the
total sample of 46 infants, 30 had at least 2 cultures done and

of these 23 had persistent colonization in their O/NGTs. Gram-
negative organisms were found in all of these cultures; either
alone, in combination with other gram-negative organisms, or in
combination with staph aureus. Thirteen out of the 23 infants
showed clinical signs of infection and required a septic work-up.
For 9 out of the 13 infants, the septic work-ups were positive as
shown in Table 3. For 5 infants (highlighted in bold font), the
same gram-negative organism that was persistent in the O/NGT
culture also grew in either the endotracheal tube (ETT) culture
or the blood culture. Four out of the five infants were diagnosed
with either NEC, L-OS or VAP, with one infant having both NEC
and L-OS together.
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Discussion

To our knowledge, this is the first clinical study which sought to
prospectively determine the intracorporeal colonization profiles
and persistence of colonization for O/NGTs in premature infants.
Results showed that despite being replaced every 7 days, O/NGTs
become colonized quickly with potentially pathogenic gram-
negative bacteria. Our data shows that colonization with the
same gram-negative organism may become persistent from week
to week. The most compelling finding was that colonization
increases with post-conceptional age, and increases rather
abruptly at around 33 weeks CGA, which is when NEC begins to
appear.

Our finding of a microbial pattern with predominantly gram-
negative organisms is in agreement with previous studies. In a
prospective study involving 50 neonates, the most frequently
cultured microorganisms from their O/NGTs included
Enterobacter cloacae and Klebsiella pneumonia.® In another
prospective study,'’ 129 O/NGTs were collected from two
separate NICUs, and results showed that 76% of the O/NGTs
were colonized with Gram-negative organisms. The O/NGTs were
in place between <6 hours (22%) to >48 hours (13%).1°

In a recent study!! investigators sampled the external feeding
tube system that connects to the O/NGT. Samples of milk or
formula were passed through the external part of the enteral
feeding system and then the solution was cultured. The dominant
species found were Staphylococcus epidermis, S aureus,
Enterococcus faecalis, E faecium, Serratia marcescens,
Klebsiella pneumonia, and Escherichia coli. The investigators
found thick bacterial biofilms inside the external feeding tube
and connectors that were used for 24 hours, and noted that these
biofilms became more complex in tubes that were used for >

48 hours. The authors concluded that as biofilms age, bacteria
(present in these biofilms) can break off in clumps and inoculate
the infant’s gastrointestinal tract with (NICU) pathogens, when a
feeding is administered through the O/NGT.!

In another recent study'? investigators also noted the presence

of dense biofilms in both the proximal and distal (intra-gastric)
portion of the O/NGT. In this study, a total of 94 O/NGTs were
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collected from 34 preterm infants. Each O/NGT was flushed with
a 1 ml saline solution, then the (flushed) solution was cultured.
Results showed that 89% of the cultures yielded more than 1000
colony-forming units (CFUs) per mL bacteria and over half (55%)
grew Enterobacteriaceae and/or Staphylococcus aureus. This
study showed that the O/NGTs from preterm infants in a NICU
can yield high densities of potentially pathogenic bacteria, even
within the first 24 hours post-insertion.'?

Despite variable methodology, findings from these previous
studies concur with ours and show that O/NGTs in the

NICU, become quickly colonized with potentially pathogenic
organisms; primarily gram-negative bacteria These opportunistic
pathogens likely enter the stomach as a bolus with each enteral
feeding.!® This has important implications for premature infants
because they have an immature intestinal mucosal barrier which
is vulnerable to injury from pathogens; an initial step in NEC
pathogenesis.*® Also, disruption to the mucosal barrier facilitates
translocation of pathogens from the gastrointestinal tract to the
bloodstream, resulting in bacteremia.>"

A pathogen-predominant gastrointestinal microbiome together
with an immature gastrointestinal tract places the premature
infant at risk for NEC and L-OS. While the presence of dysbiosis
has been linked to NEC pathogenesis, it is not known if a
pathogen-colonized O/NGT leads to dysbiosis, and increases
the risk for NEC. A small prospective study showed that

57% of neonatal O/NGTs were contaminated with bacteria in
significant amounts (mean amount was nearly a million CFU of
bacteria) and contamination was associated with poor weight
gain, feeding intolerance and possibly NEC in a cohort of 50
premature infants.’ Ten of the 50 infants had O/NGTSs that were
contaminated with more than 1,000 CFU of gram-negative
bacteria (either Enterobacter or Klebsiella). Of the 10 infants,

7 were diagnosed with NEC. All 7 infants were formula-fed

via the O/NGT and the formula was found to be contaminated
with more than 100,000 CFU/mL of gram-negative bacteria. Of
the 7 subjects who developed NEC, 4 required surgery, and the
intraperitoneal culture taken during the operation grew the same
organism that had previously been cultured from the infant’s O/
NGT.? These results suggest a possible link between significant
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Table 1: Frequency Distribution of Organisms in 146 Oro/Nasogastric Tube
Cultures

Frequency Percentage
Staphylococcus aureas 34 23.3%
Enterobacter cloacae 32 21.9%
Escherichia coli 26 17.8%
Klebsiella oxytoca 23 15.8%
Klebseilla pneumoniae 17 11.6%
Serratia marcescens 4 2.7%
Enterobacter aerogenes 4 2.7%
Pseudomonas aeruginosa 4 2.7%
Kluyvera species 2 1.4%
Mixed Bacteria 2 1.4%
Gram Negative Rod 2 1.4%
Stenotrophomonas maltophilia 1 0.7%
Klebsiella species 1 0.7%
Citrobacter koseri 1 0.7%
No growth 34 23.3%

The frequencies will not add to 146 and percentages will not add up to 100% inasmuch
as most cultures grew more than 1 organism. The percentages here refer to the number
of cultures out of 146 that were positive for that organism.

(gram-negative) contamination of neonatal O/NGTs and the
subsequent development of NEC however more research is
needed in this area.’

It is also not known if a pathogen-colonized O/NGT increases
the risk for bacteremia, and L-OS. However, in a study involving
698 premature infants, researchers investigated the relationship
between gastrointestinal tract colonization (measured by rectal
swab surveillance cultures) and subsequent bacteremia.'*
Results showed that 98% of bloodstream infections caused

by gram-negative bacilli were preceded by gastrointestinal
colonization with the same bacteria species and also the same
gentamicin susceptibility profile.!* Thus, it is plausible that

a pathogen-colonized O/NGT can lead to dysbiosis, perhaps
through inoculation of pathogens into the stomach with each
enteral feeding, as several investigators have suggested.!%!?

The subsequent injury to the immature intestinal mucosa can
facilitate translocation of pathogens into the bloodstream.

It is not known whether a pathogen-colonized O/NGT increases
the risk for VAP. Researchers have reported a correlation
between pathogenic organisms in the oropharynx and gastric
juices in O/NGT-fed patients, which suggest a bidirectional
transmission of opportunistic pathogens.'> VAP is a common
hospital-acquired infection in critically ill neonates,>'” and may
occur by aspiration of bacteria that colonizes the oropharynx or

Table 2: Persistence Rate for Samples

upper gastrointestinal tract of these infants.!” In our study, for
3 subjects who had persistence of gram-negative colonization
in their O/NGTs, the same organism was also isolated in the
ETT aspirate culture, and two subjects were diagnosed with
VAP. While these findings from our small study cannot show
correlation, it is plausible, as previously suggested, that
pathogens from bacterial biofilms may enter the stomach as a
bolus with each enteral feeding. Bidirectional transmission and
subsequent aspiration of these pathogens would lead to VAP.

Our study was not designed, or adequately-powered to determine
whether the persistence of bacterial colonization is linked to a
higher incidence of NEC, L-OS of VAP. Although we cannot show
correlation, the fact that 4 infants who were later diagnosed with
NEC, L-OS or VAP had persistent colonization (in their O/NGT)
with the same gram-negative organism that was isolated in their
blood and/or ETT aspirate culture, is an important finding,.

This study was limited by a small sample size and the lack of
control over potential confounding variables, including mode of
delivery, feeding type and exposure to antibiotics. Nonetheless,
this small descriptive pilot study adds to our body of knowledge,
demonstrating that (1) O/NGTs are quickly colonized with
pathogenic (primarily gram-negative) organisms (2) colonization
persists over several weeks despite changing the tube every 7
days and (3) peak colonization seems to occur at approximately
33 weeks CGA which corresponds to the time when NEC
typically begins to appear. More research is needed to determine
if there is a greater risk for NEC, L-OS or VAP, when O/NGTs are
left in place longer than 7 days. Our findings as well as others,!"?
suggest that the prolonged placement of O/NGTs in premature
infants may need to be re-evaluated.

Conclusions

Results from this pilot study showed that O/NGTs become
colonized with potentially pathogenic gram-negative organisms
by one week post-insertion, in a small cohort of premature
infants hospitalized in the NICU. The O/NGT tip colonization
likely reflects gastri<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>