MEETING THE CHALLENGE:
ADVANCING NEONATOLOGY CARE IN 2020
A MESSAGE FROM Steve Olsen, MD
Division Director, Neonatology
As the region’s only Level IV Neonatal Intensive Care Unit (NICU), Children’s Mercy
Kansas City routinely provides lifesaving care for our community’s most vulnerable
patients, offering the latest treatment options for children facing chronic lung disease,
birth defects or complications of prematurity.
Though the COVID-19 pandemic presented a challenge for all pediatric hospitals,
at Children’s Mercy it highlighted our mission—that we take care of every patient
regardless of their circumstances. Our goal in the NICU is to help all babies survive
and thrive. By strictly adhering to CDC precautions and restricting visitors to our
87-bed unit, we have been able to keep our patients, their families and our staff
safe and healthy.
We’re delighted to share highlights from 2020 with you, including exciting advances
in research that may one day help shape care in NICUs across the nation, and right
here in Kansas City.

2020 HIGHLIGHTS
The American Academy of Pediatrics
has designated Children’s Mercy as a
Level IV NICU. We are the only Level IV
NICU between St. Louis and Denver and
provide the most advanced levels of
transportation and care for babies from
across the Midwest.

Children’s Mercy has one of the largest
neonatology-led home ventilator
programs in the country. The total
number of ventilator-dependent infants
and children cared for at home has
grown to more than 250 patients.
Over 70 active patients remain
ventilator-dependent who live in Kansas
City and surrounding communities.

We are recognized as a Platinum
Center of Excellence by the
Extracorporeal Life Support
Organization (ELSO)—one
of only 10 centers in the nation to
earn this distinction. Our ECMO
survival rates frequently exceed
national averages.

Three new faculty have
joined the Children’s Mercy
Neonatology team. They include:
Karishma Rao, MD,
Ekta Patel, DO,
Dianne Lee, DO, MBA.

Tamorah Lewis, MD, PhD, and William
Truog, MD, Neonatology, were
awarded a two-year, $455,856 R21
grant from the Eunice Kennedy Shriver
National Institute of Child Health and
Human Development to study steroid
treatment response in infants with
bronchopulmonary dysplasia (BPD).

Our Neonatology Division is ranked in
the top 50 by U.S. News & World Report.

CLINICAL EXCELLENCE SETTING NEW STANDARDS OF
CARE IN NEONATOLOGY
Regional NICU Support
Children’s Mercy takes care of newborns in need
of intensive care across the Kansas City region. We
partner with area hospitals by staffing their NICUs
with pediatric experts in newborn care from Children’s
Mercy. When a baby is born at one of these hospitals
and needs advanced care, but does not require a Level
IV NICU, Children’s Mercy neonatologists and APRNs
work alongside providers at the partner hospital. This
helps to make sure babies are receiving the highest
level of care while keeping babies and moms together.
With community hospitals, Children’s Mercy has an
established tele-neonatology service providing direct
access to a neonatologist for emergent consultation
during labor and delivery.

Multidisciplinary Simulation Program
Steve Olsen, MD and Tamorah Lewis, MD, PhD

2020 By the Numbers
997 ADMISSIONS

The Multidisciplinary Simulation Program at the
Children’s Mercy Kansas City Level IV NICU develops
and practices scenarios ranging from deliveries in
the cardiac catheterization lab to how to put a baby
who has decompensated on ECMO. Led by Jessica
Brunkhorst, MD, Division of Neonatology Simulation
Director, and Danielle Reed, MD, Associate Program

Director, the Children’s Mercy program is more than a
decade old and is one of the most comprehensive in
the nation. In addition to training its own staff, the team
has shared its expertise and contributed simulation
cases to a library being created by the Organization of
Neonatal-Perinatal Medicine Program Directors (ONTPD),
a section of the American Academy of Pediatrics.

OUTCOMES

74.4% of infants discharged on partial or full mother’s breast milk
• NICU CLABSI .76/1,000 line days
• Unintended extubations: .73 per 100 vent days

•

36 FACULTY
Faculty highlight: Children’s Mercy employs the neonatologists at area hospitals including
Ascension Via Christi NICU in Wichita and the University of Kansas Medical Center.
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RESEARCH HIGHLIGHTS

LEADING THE WAY Through Research

At Children’s Mercy, 2020 was a productive year, with
our clinician-scientists securing nearly $2 million in
grant funding to support a wide range of research
projects. Among the highlights are projects focused on
whether antibiotics increase the risk of adverse outcomes
in preterm infants; gene-environment interactions in
necrotizing enterocolitis; and a new project that will
assess genomic and metabolomic markers which
correlate with steroid response in a group of preterm
infants who have evolving BPD. These exciting projects
may reveal new insights to help guide treatment in the
NICU, improving quality of life and more importantly,
saving lives.

By the Numbers

32 published manuscripts
15 published book chapters
37 international and national presentations
(9 oral and 28 posters)

15 invited lectures
Faculty holds 49 leadership positions in
international, national and local industry and
advocacy organizations.
Participation in 18 clinical trials
•

9 prospective studies

Secured $1,916,922 in external grant
funding, including $1,620,505 in
NIH grants

Venkatesh Sampath, MBBS, MRCPCh
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Children’s Mercy Researcher Studies
Genetic Basis of Susceptibility to
Necrotizing Enterocolitis and Sepsis

Less Lumping, Smarter Splitting:
Genomics and Metabolomics of Systemic
Steroid Response in BPD

Neonatologists routinely face the challenge of caring for
extremely low birth weight babies (<28 weeks’ gestation)
at risk for the lethal bloodstream infections causing sepsis
and necrotizing enterocolitis, or NEC. Though the most
common practice is to give these infants empiric antibiotics
at birth, there are no data to support or refute this practice.

Tamorah Lewis, MD, PhD, and William Truog, MD,
Neonatology, were recently awarded a two-year, $455,856
R21 grant from the Eunice Kennedy Shriver National
Institute of Child Health and Human Development, one
of the National Institutes of Health in the United States
Department of Health and Human Services.

The NICU Antibiotics and Outcomes, or NANO trial, is
challenging whether empiric antibiotics at birth may
increase the risk of adverse outcomes. The NANO trial, is
an NIH/NICHD-funded multicenter randomized controlled
trial, led by Mike Morowitz, MD, with the University of
Pittsburgh Medical Center Children’s Hospital.

Drs. Lewis’ and Truog’s project is called Less Lumping,
Smarter Splitting: Genomics and Metabolomics of
Systemic Steroid Response in Bronchopulmonary
Dysplasia. It will assess genomic and metabolomic
markers which correlate with steroid response in a
group of preterm infants who have evolving BPD.

Venkatesh Sampath, MBBS, MRCPCh, Neonatologist
and Medical Director of the Donald Thibeault Lung and
Immunology Laboratories at Children’s Mercy, recognized
the importance of genetic and microbial analysis to the
NANO trial, and in a separate grant, the March of Dimes
is funding a three-year study that will provide for genomic
and microbial analysis to supplement the NANO trial’s
core clinical activities.

Gene-environment Interactions in
Necrotizing Enterocolitis: Impact of
SIGIRR Mutation and Gut Microbiota on
Intestinal TLR Hyperactivity
Alain Cuna, MD, Neonatology, was awarded a five-year,
$813,196 K08 Clinical Investigator Career Development
grant from the National Institute of Diabetes and Digestive
and Kidney Diseases (a part of the National Institutes
of Health).
Dr. Cuna’s study, Gene-environment Interactions in
Necrotizing Enterocolitis: Impact of SIGIRR Mutation and
Gut Microbiota on Intestinal TLR Hyperactivity, aims to
gain a deeper understanding of the relationship between
genetics and gut microbiome as they connect to the
deadly inflammatory bowel disease known as necrotizing
enterocolitis (NEC) that is found in some preterm infants.
The hope is that these findings will help the study team to
better understand the way NEC develops and gain insight
that can lead to NEC prevention.

Notable Journal Publications
Timing of Postnatal Corticosteroid Treatment for
Bronchopulmonary Dysplasia and Its Effect on Outcomes
Cuna A, Lewis T, Dai H, Nyp M, Truog WE.
Pediatric Pulmonology. 2019;54:165–170.
Postnatal steroids are among the few medications shown
in randomized trials to be beneficial in alleviating BPD,
but there is wide variability regarding timing of treatment
among preterm infants with evolving BPD.
To examine the association between timing of steroid
treatment and outcomes in high-risk preterm infants with
evolving BPD, Dr. Cuna and his colleagues, conducted
a retrospective cohort study of preterm infants from the
Children’s Mercy Level IV NICU treated with low-dose
dexamethasone for BPD.
Their findings, Timing of Postnatal Corticosteroid
Treatment for Bronchopulmonary Dysplasia and Its Effect
on Outcomes, were published in Pediatric Pulmonology.
The paper has now been recognized as among the top
10% downloaded in 2019 from the publication’s website.

Continued
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RESEARCH HIGHLIGHTS

continued

Respiratory, Growth, and Survival Outcomes of Infants
with Tracheostomy and Ventilator Dependence
Akangire G, Taylor JB, McAnany S, Noel-MacDonnell J,
Lachica C, Sampath V, Manimtim W.
Pediatric Research. 2020 Oct 3:1-9. PMID: 33010793.
The outcomes of infants with tracheostomy have not
been well described in the literature. However, Children’s
Mercy developed the Infant Tracheostomy and Home
Ventilator Program in 2005, collecting the data necessary
to systematically examine several key factors related
to outcomes in this specific patient population, and
contributing important research to this field. This team’s
most recent retrospective study on tracheostomy and
decannulation included 204 infants, making it one of
the largest studies of its kind.
These infants had regular and consistent outpatient
follow-up care from a dedicated team throughout the
first 3-4 years of age. This large cohort allows for more
extensive statistical modeling that can help guide families
and care providers on important prognostic factors,
outcomes and follow-up care plans throughout the first
few critical years of life.

NEC-like Intestinal Injury is Ameliorated by
Lactobacillus Rhamnosus GG in Parallel with SIGIRR
and A20 Induction in Neonatal Mice
Cuna A, Yu W, Menden HL, Feng L, Srinivasan P,
Chavez-Bueno S, Ahmed I, Umar S, Sampath V.
Pediatric Research. 2020 Oct;88(4):546-555. PMID:
32053825.
Exaggerated toll-like receptor (TLR) signaling and
intestinal dysbiosis are key contributors to necrotizing
enterocolitis (NEC). Lactobacillus rhamnosus GG (LGG)
decreases NEC in preterm infants, but underlying
mechanisms of protection remain poorly understood.
To determine whether LGG alleviates dysbiosis and
upregulates TLR inhibitors to protect against TLR-mediated
gut injury, these researchers subjected neonatal mice
to formula feeding (FF) and NEC was determined. 16S
sequencing of stool and expression of anti-TLR mediators
SIGIRR (single immunoglobulin interleukin-1-related
receptor) and A20 were analyzed. The study concluded
that LGG protects against intestinal TLR-mediated injury
by upregulating TLR inhibitors without major changes in
gut microbiome composition.
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Pharmacologic Management of Severe
Bronchopulmonary Dysplasia
Truog WE, Lewis TR, Bamat NA.
Neoreviews. 2020 Jul;21(7):e454-e468. PMID: 32611563.
Few medications are available and well tested to treat
infants who already have developed or inevitably will
develop severe bronchopulmonary dysplasia (sBPD).
Infants who develop sBPD clearly have not benefited
from decades of research efforts to identify clinically
meaningful preventive therapies for very preterm infants
in the first days and weeks of their postnatal lives.
This review addresses challenges to individualized
approaches to medication use for sBPD. Specific
challenges include understanding the combination of
an individual infant’s postmenstrual and postnatal age
and the developmental status of drug-metabolizing
enzymes and receptor expression. Also explored are
the reasons for the variable responsiveness of infants to
specific therapies, based on current understanding of
developmental pharmacology and pharmacogenetics.
Data demonstrating the remarkable variability in the use
of commonly prescribed drugs for sBPD are presented,
and a discussion about the current use of some of
these medications is provided. Finally, the potential use
of antifibrotic medications in late-stage sBPD, which is
characterized by a profibrotic state, is addressed.

ITGB2 (Integrin β2) Immunomodulatory Gene Variants
in Premature Infants with Necrotizing Enterocolitis
George L, Menden H, Xia S, Yu W, Holmes A, Johnston
J, Reid KJ, Josephson CD, Patel RM, Ahmed A,
Mulrooney N, Miller NA, Farrow E, Sampath V.
Journal of Pediatric Gastroenterology Nutrition. 2020
Sep 9. PMID: 32925548.
Aberrant toll-like receptor (TLR) activation is central to
necrotizing enterocolitis (NEC) pathogenesis. β2 integrins
regulate TLR signaling, and Integrin β2 (ITGB2) deficiency
causes TLR hyper-responsiveness. To test the hypothesis
that ITGB2 genetic variants modulate NEC susceptibility,
these researchers sequenced the exonic ITGB2 locus to
compare the prevalence of deleterious variants among
221 preterm infants with and without NEC. ITGB2 variants
were not associated with NEC in this entire cohort [NEC
(9/56) versus controls (16/165), p = 0.19)], or in extremely
low birthweight infants [ELBW, controls (7.9%) versus NEC
(18.2%); p = 0.11)], but was increased compared to the

populace (4.5%, gnomad.broadinstitute.org). Combined
Annotation Dependent Depletion (CADD)-predicted
deleterious ITGB2 variants increased proportionately with
increasing NEC severity in ELBW infants [controls (6.7%)
versus medical NEC (16.7%) versus surgical NEC (19%),
p = 0.03]. While ITGB2 variants were not associated with
NEC in our preterm cohort, sub-group analysis showed a
trend toward enrichment with NEC severity in ELBW infants.

CHILDREN’S MERCY
RESEARCH INSTITUTE
•

The Children’s Mercy Research Institute® (CMRI) is a
pediatric hospital research organization unlike any
other. The CMRI opens in spring 2021 as the hub
of pediatric research and discovery, not just in the
greater Kansas City region but the world over.

•

Only the CMRI integrates research and clinical care
with multidisciplinary teams at the point of care while
bringing together nationally recognized expertise in
genomic medicine, precision therapeutics, population
health and health care innovation. As a result, we
accelerate the development of groundbreaking
individualized therapies and treatments that transform
the potential of all children, one child at a time.

•

Every project, investment, partnership and discovery
at the CMRI will stem from our unwavering
commitment to integrated research with a purpose –
one that focuses on the unique needs of the children
and families who are the heart of Children’s Mercy.

•

The institute’s new nine-story, 375,000-square foot
building supports a collaborative approach to research,
where physicians, scientists, academic colleagues,
philanthropic partners and others work together
to find the answers to pediatric medicine’s most
challenging questions.

Impact of Tracheostomy on Language and
Cognitive Development in Infants with Severe
Bronchopulmonary Dysplasia
Cammack B, Noel-MacDonnell J, Cuna A, Manimtim W.
Journal of Perinatology. 2020 Feb;40(2):299-305.
PMID: 31659237.
The impact of tracheostomy on language and cognitive
development in infants with severe bronchopulmonary
dysplasia (BPD) is not known. This team hypothesized
that tracheostomy has an independent negative impact
on language and cognitive development in infants with
severe BPD.
This retrospective cohort study of de-identified data of
infants with severe BPD who received tracheostomy at
<2 years of age was compared with infants with severe
BPD without tracheostomy. The primary outcomes
measured were total language and cognitive scores
at 2-3 years of age as determined by Bayley Scales of
Infant and Toddler Development, 3rd Edition.
A total of 26 patients with tracheostomies and 28
patients without tracheostomies were analyzed.
There was no significant difference in total language
development or cognitive development between
patients with tracheostomies and those without, leading
the authors to conclude that tracheostomy does not
independently impact the language and cognitive
development of infants with severe BPD.

Learn how you can join us in transforming
care and discovering cures at the CMRI:
childrensmercy.org/research.
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MEET THE TEAM
LEADERSHIP

Anwar Jones, MD, FAAP

Ekta Patel, DO
Joshua E. Petrikin, MD
Medical Director, Truman Medical
Center NICU

MEDICAL FACULTY

Howard W. Kilbride, MD
Vice Chair of Perinatal Services;
Neonatology Director, Fetal Health
Center

Gangaram G. Akangire, MD

Amy C. Knapitsch, MD

Mahdi Alsaleem, MD
Medical Director, Via Christi NICU

Charisse I. Lachica, MD

Steve L. Olsen, MD
Division Director, Neonatology

Jessica L. Brunkhorst, MD
Medical Director, Olathe NICU
Brian S. Carter, MD
Sirridge Professor of Medical
Humanities & Bioethics,
UMKC School of Medicine
Alain C. Cuna, MD
John M. Daniel IV, MD, MS
Medical Director, Neonatal ECMO
Krishna Dummula, MD, MPH

Ayan Rajgarhia, MD
Karishma Rao, MD

Dianne Lee, DO, MBA
Tamorah R. Lewis, MD, PhD
Chaitali Mahajan, MD
Winston M. Manimtim, MD, FAAP
Medical Director, Liberty Hospital
NICU;
Director, Neonatal Outpatient
Services;
Director and Medical Director,
Infant Tracheostomy and
Home Ventilator Program

Ikechukwu I. Ekekezie, MD

Emily M. McNellis, MD
Medical Director, Transport

Lovya George, MD

Christopher R. Nitkin, MD

Dena K. Hubbard, MD
Interim Director, Quality and Safety

Michael F. Nyp, DO
Medical Director, KUMC NICU

Jodi K. Jackson, MD
Medical Director, Advent Health
Shawnee Mission NICU

Adebayo A. Oshodi, MD
Medical Director, Small Baby Unit
Vishal Pandey, MD

Danielle J. Reed, MD
Associate Program Director,
Pediatric Residency Program
Christine M. Robertsen, MD
Venkatesh Sampath, MBBS, MRCPCh
Director, Donald Thibeault Lung and
Immunology Laboratories
Jotishna Sharma, MD, MEd, DCH
Medical Director, Neonatal-Perinatal
Medicine Fellowship Program
Elizabeth Simpson, MD
Medical Director, Routine Newborn
Services
William E. Truog, MD
Director, Center for Infant
Pulmonary Disorders;
Sosland Chair in Neonatal Research
Julie A. Weiner, DO
Interim NICU Medical Director
Tiffany Willis, PsyD

in academic affiliation with

LEARN MORE ABOUT THE DIVISION OF NEONATOLOGY.
Steve Olsen, MD
Division Director, Neonatology
slolsen@cmh.edu • (816) 234-3591

FOR CONSULTS,
ADMISSIONS OR
TRANSPORT CALL:
1 (800) GO MERCY

childrensmercy.org/neonatology
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