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There are many firsts in a child’s life. Some are the ones we look forward to with excitement, such as a baby’s first words and steps. Then there those
firsts in a child’s life — like the first day in school -- that we know are part of growing up, but for a parent are often bittersweet.

Such benchmark moments continue as our children demonstrate growth and maturity -- falling down while learning to walk, for example, or for older
kids, the not-so-good choice to avoid doing homework.

Then there are the questions that our children are expected to ask as they grow: Why is the sky blue? Will you let me drive? We come to expect that
children do or say certain things depending on how old they are.

Unfortunately, a new, more difficult question became part of the parent-child conversation in 2018: Is it safe to go to school2 Will someone shoot at
me? This is not one of the “firsts” we ever would imagine happening. Yet the tragic recent events have left many young people expressed deep fears,
real or imagined, against gun violence.

As pediatricians, we have seen the impact that gun violence has on a child both directly and indirectly. The statistics of the number of those killed or
injured in gun- related events have been known for sometime. It is known that having a gun in the home increases the chance of a fatal suicide. The
news of an accidental shootings from a supposedly hidden gun has become a common occurrence; it is no longer surprising to hear about it. Sadly, gun
violence has become numbingly commonplace. It is just another shooting. Nothing newsworthy there.

Our current lexicon has been sadly expanded with a drumbeat of names such as Aurora, Sandy Hook, Columbine, Fort Hood, Orlando, Las Vegas, San
Bernardino, Sutherland Spring, Charleston, Marjory Stoneman Douglas High School and, so much closer to home, Virginia Tech.

Of course we shouldn’t be numb to this drumbeat of names or to the lesser-known shootings that occur each day across the United States. Such acts of
violence are no less disruptive to the parents, families, friends and, yes, physicians, involved.

So what’s different now? In my view, the shooting at Marjory Stoneman Douglas High shootings seems to have sparked something in the same children
who are expressing their fears of being shot — and has led parents and other adults to listen more closely and even speak out themselves. Having
children get involved in a struggle over a social crisis is not unprecedented. In May, 1963, African-American students of Birmingham, Alabama joined
the fight against segregation in the Children’s Crusade. Imagine if the students of today -- like those in Birmingham 55 years ago--, help raise the
necessary awareness to the gun violence problem. Think how this could finally shake us out of our national lethargy to finally take meaningful actions to
mitigate, if not totally solve, this deadly and vexing problem.

In recent months, addressing gun safety and trying to control the violence has become a priority of the AAP. Leaders throughout the organization
met in Washington D.C. recently to discuss what can be done. The members attending the gathering met with their state senators and congressman to
propose three recommendations: 1) raise the age to purchase a gun to 21 years old; 2) ban assault rifles; and 3) fund CDC research in gun safety
(shamefully, this was banned by Congress).

Clearly, these are just first steps — just like those of the children we know and love. But to paraphrase the British philosopher Edmund Burke, "All that is
necessary for the triumph of evil is that good men (and women) do nothing."

It is time to step up to the problem and let children be children and not have to worry or fear for their safety. /M/
.
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KidsMD Political Action Committee (KidsMD PAC)

William “Biff” Rees, MD, MBA, FAAP | VA-AAP Chairman, KidsPacMD

_ When you become a Virginia Chapter member, you are ensuring a bright future for the association, but more
L importantly you are ensuring that the health and safety of the children of the Commonwealth and the prac-
tice of Pediatrics will be robustly defended, supported, and enhanced.

KIDSMD PA The Board of Directors of the Virginia Chapter, American Academy of Pediatrics has  established a KidsMD
Political Action Committee (KidsMD PAC), to make contributions to key state legislators and statewide can-
didates and attend events that provide opportunities for pediatricians and our lobbyist to build relationships with legislators and their
staff. Our political activity to date has allowed us to build strong relationships in the legislature and our new KidsMD PAC will further
increase our access to legislators. This year will be more critical than ever with nineteen new Delegates just finishing their very first legis-
lative session! We need to meet them and introduce VA AAP to them as an expert and a resource!

The healthcare debate is far from over, and we need the resources to ensure that when major decisions regarding the future of health-
care are made, especially the future of Medicaid, the voice of pediatricians is heard. This will be exceedingly critical this year as
Congress struggles with healthcare and all of their actions have a direct impact on Virginia’s Medicaid program, the care of children and
access to health insurance.

We have a strong record of success in the Virginia General Assembly: fighting against scope of practice expansion by nurse practitio-
ners and naturopaths; mandating child safety caps on liquid nicotine that is used in e-cigarettes; prohibiting smoking in cars with chil-
dren aged eight and younger; requiring neonatal abstinence syndrome to be added to the list of reportable diseases; continuing to
defeat bills that would make the sale of raw milk legal; requiring the newborn screening of critical congenital heart disease (CCHD) in
all Virginia hospitals; working to protect physicians who write standing orders for epi pens in schools are just a few of the laws we have
worked on in the last three years.

It costs money to advocate for pediatric providers and for optimal child health care and safety at the General Assembly. And don’t think for
a moment if you are a subspecialist, an academic, a hospitalist, a surgeon, a dentist or a nurse practitioner that the members of the Chapter
and Board, who volunteer their time and energy, are not working for you - member or not.

We cannot continue the strong advocacy for pediatricians and our patients that we have developed without your financial support. Turn-

ing to ask practices to contribute to KidsMD PAC is critical to our success. We are asking for help from pediatric practices across the
state and would appreciate your annual contribution.

Please discuss a group contribution with your practice members, either individually or at your next practice meeting. Contributing as a
group is a relatively painless way to support the PAC and sets an excellent example for others to follow. Please consider a practice-wide
contribution of $500, $250 or even just $100 per member of your group to support the PAC as we strive to support your interests before
the General Assembly.

Contributions may be made by check and mailed to KidsMD PAC, 118 N. 8th Street, Richmond, Virginia 23219. Help make our organiza-
tion one that defends and protects children and promotes the practice of pediatrics in Virginia.

If you have questions, feel free to contact me by email at wcrees@gmail.com or contact the Chapter lobbyist, Aimee Perron Seibert,
at 804.647.3140 or aimee@commonwealthstrategy.net

count me in!
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Identification and Initial Workup of Neonatal Cholestasis

Michael Mendoza, MD, MS | Medical Director | UVA Pediatric Liver Transplant Program

Objective: The reader will be able to explain the difference between unconjugated (indirect) and conjugated (direct) hyperbilirubinemia. Recall biliary atresia is the most com-
Imon cause of neonatal cholestasis. Review the identification and initial evaluation of neonatal cholestasis, including when to refer to a pediatric liver transplant center.
IACGME Competencies: Patient Care, Medical Knowledge

Background

Early detection of neonatal cholestasis,
characterized by an elevation in conjugated
bilirubin, is critically important. This contrasts
with more common causes of jaundice, such
as physiologic and breastmilk jaundice, which
are characterized by elevations in serum
unconjugated bilirubin.

While up to 65% of newborns develop
visible jaundice in the first week of life, chole-
static jaundice occurs in about 1 in 2500 live
births1. Although it occurs less frequently,
distinguishing between cholestatic and non-
cholestatic jaundice is critical, as early detec-
tion leads to improved outcomes. The most
common etiology of cholestatic jaundice in
infants is biliary atresia (BA), accounting for
up to one-third of all cases. Other common
causes include idiopathic neonatal hepatitis,
alpha-1 antitrypsin deficiency, and metabolic
disorders. Of these, biliary atresia is the most
common cause of death from liver disease
and referral for pediatric liver transplanta-
tion.

Biliary atresia

Biliary atresia is the most common cause

of neonatal cholestasis. It occurs in ap-
proximately 1 in 10,000 to 19,000 infants,
depending on geographic location2. The
specific cause is unknown.

Two types exist — extrahepatic “classical” BA
and biliary atresia with splenic malformation
(BASM), which is associated with other con-
genital anomalies such as situs inversus,
polysplenia/asplenia, and malrotation. Any
infant presenting with acholic stools should
raise suspicion for biliary obstruction, with BA
being the most likely cause. Prompt identifi-
cation and evaluation is vital, as progression

to cirrhosis, portal hypertension, end-stage
liver disease and death is almost universal

by age two. Additionally, prompt recognition
and diagnosis allow for timely intervention
with Kasai portoenterostomy. Survival with
native liver is best if Kasai is performed be-
fore 45 to 60 days of life3. Ultimately, up to
70% of patients will need a liver transplant
by age twenty.

Identification and initial evaluation of neo-
natal cholestasis

Even if an infant is well-appearing, jaundice

should be investigated if occurring early (less
than 24 hours of life), prolonged for greater

than 14 days of life, or is at a very high lev-
el. Among the easiest signs of infant jaundice
is scleral icterus, which is usually clinically
evident at levels exceeding 2.5-3 mg/dL of
total bilirubin. In addition to a conjugated
hyperbilirubinemia, other clues suggestive of
cholestasis include acholic stools, dark urine,
hepatosplenomegaly, or ascites.

Due to its wide availability, bilirubin fraction-
ation (total and conjugated) is the most clini-
cally useful first step in identifying neonatal
cholestasis. A conjugated bilirubin >1.0 mg/
dL or >15% of total bilirubin is abdnormal
and always warrants further evaluation.

Other evaluation should include measure-
ment of serum transaminases (AST and ALT)
to evaluate for hepatocellular injury, gammy
glutamyl transferase (GGT) to evaluate for
evidence of biliary obstruction, and protime/
international normalized ration (PT/INR) plus
albumin to document any synthetic dysfunc-
tion. Initial imaging should also include an
abdominal ultrasound, which may identify a
congenital structural abnormality, such as
choledochal cysts or the presence/absence
of the gallbladder. A doppler of the portal
venous system allows screening for vascular
abnormalities and evidence of portal hyper-
tension (ie splenomegaly).

Due to improved outcomes with early iden-
tification and subsequent Kasai, initial steps
focus heavily on excluding biliary atresia.
Details from history, however, may suggest
other etiologies of neonatal cholestasis.

One should ask about history maternal or
neonatal infection, prior history of ABO or Rh
disease (hemolysis), delayed passage of me-
conium (cystic fibrosis, hypothyroidism), new-
born screen results (galactosemia), and other
siblings with a history of cholestasis as infants
(Alagille’s, progressive familial intrahepatic
cholestasis). Provided below is an algorithm
for initial evaluation of neonatal cholestasis.

Pediatric Liver Transplantation

Infants with neonatal cholestasis should be
promptly referred to a center with skill in
pediatric hepatology. Furthermore, as bili-
ary atresia is the most common indication
for liver transplant, referral to a pediatric
liver transplant center is also recommended.
University of Virginia (UVA) Children’s
Hospital has been performing pediatric liver
transplants since 1989. Starting in 2016, we

have expanded our reach by partnering with
Children’s Hospital of Pittsburgh (CHP), which
has performed over 1,200 pediatric liver
transplants, more than any other center in the
United States. The UVA/CHP Pediatric Liver
Transplant collaboration is the first multi-cen-
ter pediatric liver transplant program in the
United States, working together to provide
the highest chance of a successful transplant
and increase access to care for transplant
patients in the state of Virginia.

Under this program, CHP surgeons perform
transplants at the UVA Medical Center and
care is jointly managed by a CHP/UVA team.
In addition to liver transplant, the program
also excels in caring for children with chronic
liver disease and those who require complex
hepatobiliary surgical intervention.

Visit our website at https://childrens.uva-
health.com/services/pediatric-transplant-
services/livertransplant.

For questions or referrals, email Michael
Mendoza, MD, UVA Medical Director of
the UVA /CHP Pediatric Liver Transplant pro-
gram, directly at mvm4p@virginia.edu.
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Jaundice before 24 hours of life,
longer than 14 days of life, or
very high level?

Acholic stools or dark urine?
Hepatosplenomegaly?

Send the following labs:
T/D bilirubin
GGT
Albumin
PT/INR

l

Direct bilirubin >1
mg/dL or >15% of
total bilirubin?

NO I YES

' '

Workup for Obtain abdominal

unconjugated ultrasound with
hyperbilirubinemia per doppler and refer to
AAP guidelines pediatric hepatology
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Medical Yoga at UVA

Ina Stephens, MD
Associate Professor of Pediatrics
University of Virginia

Mental health issues are epidemic among
today’s youth. Recent studies suggest that up
to half of all teens have complaints related
to stress, anxiety, and/or depression. In the
United States, we have an unprecedented
rise in the rates of child and teen suicide.
The American Academy of Pediatrics is now
recommending universal depression screening
for all teens, a recommendation that promises
to recognize patients at risk of severe mental
health disorders, but also to increase the de-
mand for mental health services among your
patients and their families. In addition to pa-
tients presenting with primary mental health
disorders, many patients with acute or chronic
illness have difficulty adapting to their diag-
noses or disabilities. Mental health services
are needed to assure that such patients are
able to achieve the best health possible.
Medications are available to ameliorate
mental health disorders, and many can be
safely used in the primary care setting;
individuals with more severe disorders may
require referral to competent mental health
professionals. However, many of these
medications have unwanted side effects or
are not familiar to the primary care physi-
cian, and mental health professionals are
scarce in parts of Virginia. For these reasons
and others, primary care physicians require
additional approaches to respond to the
challenges imposed by a growing number of
patients requiring mental health support.
Mindfulness practices have ancient origins

in many cultures. Such practices share the
essential effort of directing awareness to the
present moment. Mindfulness practices, in a
sense, allow one to witness, or observe, their
thoughts and emotions, rather than immedi-
ately reacting or getting caught up in them.
The practices help one understand that the
individual is not simply his or her thoughts

or emotions, thus empowering the patient to
control negative ideation, or accepting such
thoughts with grace and detachment. When
undertaken regularly, mindfulness practices
have been shown to confer an extraordi-
nary number of health benefits. Mindfulness
practitioners report reduced anxiety and
depressive symptoms, improved cardiovascu-
lar health, better sleep, and better ability to
adapt to social and personal challenges. An
increasing number of studies have shown that
yogic practices, such as mindfulness medita-

Objective: The reader will be able to incorporate yoga, meditation, and mindfulness as forms of medicine to prevent
and treat symptoms. Review and discuss the relationship between stress to health and healing. Summarize the re-
search behind medical yoga, mindfulness and meditation therapy. Discuss medical yoga therapy as complementary
freatment for mental health and other chronic illness.
IACGME Competencies: Patient Care, Practice-based Learning and Improvement, Medical Knowledge, Interpersonal
ICommunication Skills.

tion, can help ease stress, depression and
anxiety, and in fact, may be just as effective
in treating symptoms as antidepressants (1),
Western society has not traditionally em-
braced mindfulness practices, a fact which
may contribute to the growing mental health
epidemic. However, there is a growing
movement to introduce simple methods of
present moment awareness, techniques which
can be incorporated into the daily life of
even young patients. The most common
practices include meditation and contempla-
tion, mindful breathing, mindful walking (or
eating, or in fact any action), deep breathing
techniques and yoga asanas (postures and
mindful movement). Meditation is difficult
for most western pediatric patients, who

are more used to an environment of near-
constant stimulation, but active mindfulness
can be taught and embraced by nearly any
child of school-age and beyond. It should
be noted that Yoga is not a religion, but can
deepen and benefit anyone in any religion.
Yogic practices do not conflict with personal
beliefs. Yoga is simply a tool that can trans-
form oneself and promote conscious connec-
tion with oneself and the world.

Yoga is a particularly powerful mindfulness
practice for promoting teen mental health 2.
This ancient practice is markedly effective

in improving health and well-being, pro-
vides stress relief and emotional regulation,
and helps teens learn self-care. Self-care
and learning to self-regulate are vital tools
against mental illness and substance abuse,
promoting a healthy body and mind ©.
Recent research has shown that yogic and
mindfulness-based practices can positively
impact the body in many ways, including
helping to regulate blood glucose levels and
keeping the cardiovascular system healthy.
They have also been shown to have impor-
tant psychological benefits, as the practice
of yoga can help to increase alertness and
positive feelings, and decrease negative
feelings of aggressiveness, depression and

anxiety 49

Physiologically, mindfulness practices like
yoga and meditation work by modulating the
body’s stress response systems ("%, They can

help to calm the nervous system by enhancing
parasympathetic tone and bringing the au-

WWW.Virginiapediatrics.org

tonomic nervous system into balance. These
practices decrease physiological arousal

by reducing heart rate, lowering blood
pressure, easing respiration and increased
heart rate variability. Yogic practices have
been shown to increase the body’s levels of
natural “happy neurotransmitters” such as
GABA, serotonin, melatonin and oxytocin

(M, The practices can calm the limbic system
and enhance the work of the prefrontal
cortex, helping to regulate impulse control
including how one reacts to stress, regulates
emotions, enhances executive function and
decision making. Yoga decreases the size of
the amygdala, which is the brain’s “threat”
center — responsible for fear, anxiety and
stress 219, The body goes through several
physiological changes in response to stress —
in fact >1400 biochemical reactions occur in
response to stress, which subsequently results
in alteration of our autonomic nervous system.
If continued, these responses can cause sig-
nificant perturbations, including inflammation
and chronic illness. Signs of stress include
apathy, lack of energy, difficulty making
decisions, difficulty “keeping track” of things,
feeling on edge, change in eating habits,
sleeping more than usual or difficulty getting
to sleep, insomnia, being more emotional,
and substance abuse. Of note, symptoms of
stress include mental illness and many other
chronic illnesses, including chronic back pain,
tension headaches, migraine headaches, neck
pain, gastrointestinal problems (pain, diar-
rhea, IBS), palpitations, depression, anxiety,
coghnitive inhibition, impaired memory and
weight gain.

Of particular importance as well is the fact
that many typical habits of today’s teens in-
clude enormous tech consumption, screen time,
social media and less time spent in nature
and outdoors. This prevents them from “truly
being with themselves” and can lead to a
feeling of disconnection from themselves and
others. Yogic practices are about learning to
pay attention — to one’s self, one’s body and
to others. This can lead to a deeper aware-
ness of one’s internal state, and can help heal
this disconnect. In addition, yogic breathing
can calm the nervous system very quickly,
and studies have shown that teens can use
them effectively to relax before exams, help
them sleep, and calm them down when they
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are angry. When done regularly, focused
and controlled breathing can help to control
one’s changing emotional state and stress
level, allowing the mind and body to relax
and move towards healing, resilience, con-
nectedness and wholeness.

Yoga practice improves physical fitness and
strengthens the respiratory system, making
one feel stronger and more in control of one’s
body. It is not surprising that yoga is rapidly
growing across America. Yoga studios are
now found in most towns and cities, and yoga
teachers can be found in studios, on the in-
ternet and on television. In addition to active
mindfulness, yoga can also serve as a safe
and effective exercise for nearly anyone,
and a way to manage the many disorders
caused by tightness of joints and muscles. In
fact, in February of 2017, the Annals of In-
ternal Medicine revised its clinical guidelines
for chronic lower back pain to include yoga,
mindfulness-based stress reduction and other
non-pharmacologic treatments as front-line
therapy for chronic lower back pain 4. The
availability of yoga to Americans will lead
to the long-term integration of this practice
into the lives of many individuals, with lasting
benefit.

Although yoga is available to nearly anyone,
there are individuals for whom yoga of-
fers both special opportunities and special
challenges. Patients with physical, or even
mental, disabilities, for example, may not be
well-served in the average commercial yoga
studio. Conventional yoga teacher training
does not prepare the teacher to deal with
special patients, nor to maximize the effects
of yoga for medical diagnoses. Thus has
been born the specialty of Yoga Medicine,
which offers the safest and most effective
way to serve the patient with physical or
mental disabilities.

UVA is among the first institutions in the US
to offer a formal Medical Yoga Clinic, and
one of the very few to offer this specifically
for pediatric patients. In the Medical Yoga
Clinic, physicians with special yoga certifica-
tion prescribe and lead practices that can
improve a wide range of disorders, in ways
that are safe and non-invasive. Once taught,
patients can perform the practices on their
own, with follow-up as required by the clinic.
Among the more tractable disorders for the
Medical Yoga Clinic include anxiety, mild
depression, chronic pain, musculoskeletal
complaints, asthma, ADHD and high-function-

ing autism. Medical Yoga intervention may
be integrated with any current therapy or
medical regimen. Yoga practices with par-
ticular focus on mindfulness offer a safe and
effective intervention for a growing number
of pediatric patients. For a thorough review
of Medical Yoga Therapy, see the following
article 17),

Referrals to the Medical Yoga Clinic at UVA
can be made by calling 434-924-5321.
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INNovations in Pediatric Diabetes at UVA: The future of diabetes is here

David R. Repaske, PhD, MD

Division of Endocrinology and Diabetes
Department of Pediatrics
University of Virginia

We are entering a new era of innovations

in diabetes management that is the result of
both new technologies and new discover-

ies about the pathophysiology of diabetes.
However, until these new developments make
their way into clinical practice, it remains
critical to provide state of the art care for
pediatric patients with diabetes. There are
short-term complications of diabetes, hypo-
glycemia and DKA, that most often result
from not taking insulin carefully, a particular
challenge for adolescents that sometimes
have diabetes as a low-level priority in their
lives. There are also long-term complications
from chronic hyperglycemia including coro-
nary artery disease, neuropathy, peripheral
vascular disease, nephropathy, and retinopa-
thy. Children with diabetes have their diabe-
tes complication clock ticking from a younger
age, making it all the more important to
maintain euglycemia to avoid early develop-
ment of these long-term complications.

At UVa we are investing in resources for
state of the art care in our diabetes program
and at the same time bringing new technolo-
gies to push the boundaries beyond state of
the art. We are heavily involved in research
that spans development of new technologies
such as the “artificial pancreas”, understand-
ing of the genetic susceptibility to develop-
ment of type 1 diabetes, modification of the
immune system to stop autoimmune attack
before type 1 diabetes can develop, and
understanding and predicting the risk for
development of metabolic syndrome and
type 2 diabetes.

We are proud of our clinical approach to
diabetes and we were recognized this year
by our ranking in the US News and World
Report Best Children’s Hospitals Endocrinol-
ogy and Diabetes programs. We have a
team approach to diabetes with physicians,
nurse practitioners, diabetes nurse educators,
dietitian nutritionists, social workers and psy-
chologists. With a new diagnosis, we typical-
ly admit the patient for 18 to 24 hours (after
resolution of DKA, if present) for teaching.
They are seen by the attending and fellow,
the diabetes educator, the dietitian, and the

diabetes research.

Obijective: The reader will be able to discuss UVA's innovations in Pediatric diabetes clinical care and in

IACGME Competencies: Patient Care, Practice-based Learning and Improvement, Medical Knowledge.

social worker. The educator provides back-
ground information on diabetes and how

it is managed while the floor nurse guides
the family through the practical aspects of
counting carbs, checking blood glucose, and
caleulating and administering the insulin
doses. The families follow up in 1-2 weeks
as an outpatient and see the same team
members that they saw in the hospital. This
ensures continuity both for the family and for
our team members and we can continue the
initial education seamlessly in the outpatient
setting.  In addition, families have daily
phone conversations with our diabetes nurse
educators about blood glucose values and
any necessary fine-tuning of insulin doses until
that first visit, and then ongoing opportunity
for phone support, as needed.

Diabetes clinic is held in Charlottesville and in
Winchester to minimize the burden of taking
time off of school and work for those who
live in Northern Virginia. In order to provide
full serve in both locations, physicians and

a nurse practitioner travel to Winchester
periodically and the diabetes educator,
social worker and dietitian will see the
patients at that location by telemedicine over
an extremely high quality secure video link.
We have a monthly diabetes support group
for our patients and simultaneously hold a
parent support group, or a parent advisory
group meeting to facilitate feedback and im-
provement for our program. And the ultimate
diabetes social experience, summer diabetes
camp, is led by Dr. Melissa Schoelwer.

We have developed several diabetes clinics
for special types of diabetes patients. For
type 2 diabetes patients, pre-diabetes
patients, and obese patients at risk for
progressing to type 2 diabetes, we have our
Fitness Clinic that is for children and adoles-
cents with BMI at or above 85%ile. The core
program is a 6 month lifestyle intervention
program coupled with screening (and appro-
priate referrals) for co-morbidities that are
often associated with obesity. Fitness Clinic
is held in Charlottesville, Orange, Culpeper,
Fishersville, Harrisonburg, and Winchester.
GoGirls is a Zumba exercise group and life
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skills program that supports the Fitness Clinic
and is led by Dr. Christine Burt Solorzano.
And Dr. Kelly Mason has established a multi-
disciplinary clinic with Pediatric Pulmonology
to evaluate and treat diabetes in patients
with cystic fibrosis.

We have integrated technology into our
diabetes clinic in that we upload insulin
pumps, continuous glucose monitors (CGM),
and blood glucose meters at every clinic

visit in order to do an efficient and thorough
analysis of home blood glucose control. Ap-
proximately 33% of our patients are using
insulin pumps and almost 50% are using
CGM regularly. Insulin pumps work very
well for babies and toddlers as they can
deliver much more accurate small doses, in
increments of 0.025 units, than possible with
syringes or insulin pens, resulting in much im-
proved glucose control. CGM monitors have
a tiny sensor under the skin and are worn

for 7-10 days. They report blood glucose
readings every 5 min and thus the patient
goes from, say, 4 to 6 blood glucose checks
per day to 360 blood glucose readings per
day. Smartphone apps can receive and
analyze the CGM data to sound an alarm
for impending high or low blood glucose, and
can send a mirror image of the data to a
parent, teacher, nurse, or friend so that oth-
ers can help support good diabetes manage-
ment. The CGM also add a dynamic aspect
to blood glucose assessment for insulin dosing
decisions: If the blood glucose is elevated
but falling less insulin is needed than if the
blood glucose is equally elevated but rising.

We are introducing a paradigm shift in out-
patient diabetes management by remotely
monitoring our patient’s CGM data from
home and school. From the CGM data, we
can accurately predict the hemoglobin Alc
and estimate the risk for hyperglycemia and/
or hypoglycemia remotely from the patient’s
home between visits. If a patient has excel-
lent control of blood glucose and a predicted
Alc at goal with a low risk of hyperglycemia
or hypoglycemia, we can safely allow them
to skip a diabetes clinic visit. On the flip side,
if diabetes management suddenly becomes
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less controlled, we don’t have to wait for the next three-monthly appointment, but rather can call, have a telemedicine visit, or a clinic visit to
troubleshoot within days. This customized diabetes visit frequency is a new form of personalized medicine. And it provides a new incentive for
good diabetes management: the ability to skip a clinic visit!

Another example of innovative use of technology that we are developing is an inpatient insulin bolus dose calculator in our Epic EMR to ensure
accurate insulin dosing, especially in areas of the hospital less familiar with insulin therapy. The nurse simply inputs the current blood glucose
value and the grams of carb to be eaten and the calculator considers the time of day and previous insulin dosing to determine the appropriate
bolus insulin dose.

And, we are very active in research working toward better therapies and a cure. Dr. Mark DeBoer and Dr. Melissa Schoelwer are collaborat-
ing with the UVA Center for Diabetes Technology in developing and testing the technology for bringing the artificial pancreas to children. The
artificial pancreas uses a CGM sensor to monitor blood glucose and a computer algorithm (initially in a free-standing computer, then in a cell
phone, and now built into an insulin pump) to regulate the amount of insulin delivered by a pump based on the moment to moment need for in-
sulin, just as the normal pancreas does. The latest algorithm was tested in January by Drs. DeBoer and Schoelwer at a 48 hour ski camp for 13
to 18 year old patients to try to stress the system under conditions of cold, altitude and vigorous physical activity. Data is still being analyzed,
but it appeared to have performed wonderfully. A previous study by Dr. DeBoer of the artificial pancreas vs. conventional pump therapy in
younger children 5 to 8 years old showed excellent promise and safety with increased time in target blood glucose range with lower mean
blood glucose and no increase in hypoglycemia.

Dr. Steve Rich, Director of Public Health Sciences at UVA, has identified 40 genetic loci that predict 90% of the genetic risk for development
of type 1 diabetes. Dr. David Repaske is collaborating with Dr. Rich in a study to identify children and adolescents at high genetic risk for
development of type 1 diabetes with several goals in mind: to provide anticipatory guidance to high risk families to prevent potentially life
threatening development of DKA, and to identify a cohort of potential subjects for clinical trials of strategies to prevent or delay development
of diabetes. This study is being piloted at the UVA primary care pediatric clinics with plans to expand to other sites across the Commonwealth.
Dr. Repaske is working with Dr. Larry Lum and Dr. Dan Fowler in Immunology at UVA on a strategy to interrupt development of diabetes. Lym-
phocytes from a person who is in the early antibody positive (but not yet hyperglycemic) stage of diabetes will be isolated and lymphocytes
that can dampen autoimmunity will be isolated, amplified and returned to the patient with the goal of suppressing or stopping the autoimmune
attack on the islet cells in the pancreas. If successful, this could be the cure that everyone is looking for.

The approach of our pediatric diabetes service is innovation: Innovation in current clinical care for patients with diabetes to support them and
their families in good diabetes management, accompanied by innovation in research that will bring us closer to a cure.
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Chronic Lung Disease Associated Pulmonary Hypertension- The Next Epidemic?
Michael A. McCulloch, MD

Associate Professor

Objective: The reader will be able to discuss the incidence /prevalence of
bronchopulmonary dysplasia and pulmonary hypertension, and the factors
hat worsen and improve long-term outcomes in these fragile patients fol-
lowing discharge from the neonatal intensive care unit.

University of Virginia Children’s Hospital
Department of Pediatrics, Division of Cardiology

IACGME Com

Medical Director, Pulmonary Hypertension Program

According to the Virginia Department of
Health, approximately 100,000 deliveries
occur in Virginia annually, of which nearly
8% are complicated by low birth weight (less
than 2500 g) and 1.5% by very low birth
weight (less than 1500 g). Due to marked
advancements in neonatal care over the last
several decades, average discharge survival
rates have improved to 55% for 24 week
gestation neonates and 92% for 28 week
gestation.1 However, as many as 68% of
neonates born at less than 29 weeks gesta-
tion are diagnosed with bronchopulmonary
dysplasia (BPD)' and between 18 to 43% of
those neonates develop secondary pulmo-
nary hypertension.># The significance of this
patient population’s vulnerability becomes
abundantly clear in mid-term follow up
papers demonstrating 2-year mortality rates
up to 40%.5¢

A myriad of reasons exists for these sober-
ing data. Echocardiographic assessments

of right ventricular function and pressures
are commonly inaccurate’, complicating the
diagnosis of right ventricular dysfunction and
pulmonary hypertension. Aspiration of oral
or gastric contents are a frequent source of
recurrent lung injury and oftentimes clinically
silent.® Left ventricular diastolic dysfunction®
and pulmonary vein stenosis'® can significant-

ly complicate the care of BPD patients but
are less common and often go unrecognized.
Most importantly, however, is the incomplete
understanding of BPD pathophysiology'''2
and a lack of data-driven guidelines on
how to care for these patients once they are

discharged from the hospital.'3-1¢

The World Symposium of Pulmonary Hyper-
tension classification system clusters different
types of pulmonary hypertension with similar
pathophysiology expected to have similar
clinical response to therapies. Chronic lung
disease/ BPD was recently added within the
‘Developmental Lung Disease’ subgrouping
of group 3 pulmonary hypertension which
also includes its closest adult correlates of
chronic obstructive pulmonary disease and
emphysema.'”'® As group 3 pulmonary
hypertension is a ‘capillary’ level disease
process with associated regions of incomplete
gas exchange, the most recent guidelines
clearly state “there is no specific therapy for
pulmonary hypertension associated with lung
diseases”'® because systemically adminis-
tered pulmonary vasodilators (i.e. sildendafil
and bosentan) have proven to worsen gas
exchange in several adult studies.'”?' While
all clinicians recognize babies are not small
adults, it would be foolish to extrapolate
adult criteria and treatment regimen for all

: Patient Care, Medi
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other types of pulmonary hypertension but
not consider them for this group. Accordingly,
our pulmonary hypertension team thoroughly
evaluates each initial inpatient diagnosis of
BPD and pulmonary hypertension for the
above sources of lung injury and goes to
great lengths to rule out or treat these prob-
lems. Any evidence of interstitial lung water
prompts initiation of diuretics and or concen-
trated formula and nasal cannula oxygen

is prescribed for saturations less than 92%
due to the BPD patient’s profound pulmonary
vasoconstrictive response to hypoxia.?? Pul-
monary vasodilators are initiated only if right
ventricular failure persists despite addressing
all other issues.

Guidelines for treating outpatients with

BPD are limited to those requiring invasive
ventilation but are uniformly based on expert
opinion without significant supporting data.?
In general; however, a statement from the
American Thoracic Society supports the
concept of a ‘medical home’ in addition to
the use of standardized discharge criteria,
training of at least two family members in
mechanical ventilator care, an awake and
trained caregiver 24 hours a day, recur-

rent ongoing training of caregivers, regular
manufacturer outlined ventilator maintenance,
continuous pulse oximeter monitoring and du-
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plication of all ventilator equipment, including
the ventilator. While following these recom-
mendations would be ideal, they are not
uniformly covered by insurance, are plagued
by home mortality rates of approximately
20%,* and do not address those patients not
receiving mechanical ventilation.

Further complicating the care of this patient
population is a nearly 40% incidence of
acute kidney injury in very low birth weight
infants,?® which is associated with systemic hy-
pertension and chronic kidney disease.?® The
only nephrology guidelines for premature
infants call for earlier monitoring for systemic
hypertension and “follow up” in any patient
who developed AKI.

In response to these problems, the Univer-
sity of Virginia’s Pediatrics Department has
developed a multi-disciplinary clinic to care
for former premature infants with chronic
lung disease and pulmonary hypertension.
By including members from our cardiology,
pulmonology, complex care, nephrology,
nutrition, and rehabilitative care divisions, our
clinic will provide a ‘medical home’ focused
on providing care for the patient as a whole.
Though not a new concept, the medical home
has received a growing level of attention as
the average pediatric patient is becoming
increasingly complex. Goals of improving
outcomes, decreasing emergency room visits
and 50% hospital readmission rates common
in the first year of life,” decreasing parental
loss of work, increasing family satisfaction
and decreasing family stress are as true now
as they were when such multi-disciplinary
pediatric clinics were initially conceptualized
nearly 25 years ago.?® However, in the cur-
rent erq, this degree of care is exceedingly
difficult to provide in a busy pediatrician’s
office and is only likely to succeed within a
large hospital setting such as the University
of Virginia, where the institution is able to
utilize the same level of resources in outpa-
tient management as were required during
their initial hospitalization. In the 21st century,
it is simply not acceptable to pour untold
resources into a newborn during their NICU
course and then simply be satisfied that a
child ‘survived’ the admission. The same level
of care must be provided after discharge
from the NICU to ensure a child is able to live
up to their full potential.

A major challenge this arrangement poses
is the potential for marginalization of the
primary care clinician.?? On the contrary, our

intent is to have the frontline community pro-
viders view this clinic as an adjunct to their
own clinics, helping absorb the initial time,
acuity and resource intense period following
NICU discharge. Most patients are expected
to progressively transition out of this clinic
by their 2nd birthday with guidelines to
maintain a trajectory of healthy growth and
development. Referring providers can call
the University of Virginia Division of Pediatric
Cardiology office to schedule an appoint-
ment with our pulmonary hypertension team
and start the process.

References

1. Stoll BJ, Hansen NI, Bell EF, Shankaran S,
Laptook AR, Walsh MC, Hale EC, Newman
NS, Schibler K, Carlo WA, Kennedy KA,
Poindexter BB, Finer NN, Ehrenkranz RA,
Duara S, Sanchez PJ, O’Shea TM, Gold-
berg RN, Van Meurs KP, Faix RG, Phelps DL,
Frantz ID, Watterberg KL, Saha S, Das A,
Higgins RD, for the Eunice Kennedy Shriver
National Institute of Child Health and
Human Development Neonatal
Research Network. Neonatal Outcomes of
Extremely Preterm Infants From the NICHD
Neonatal Research Network. PEDIATRICS.
2010;126:443-456.

2. Kim D-H, Kim HS, Choi CW, Kim EK, Kim
BI, Choi J-H. Risk factors for pulmonary
artery hypertension in preterm infants with
moderate or severe bronchopulmonary
dysplasia. Neonatology. 2012;101:40—-46.

3. Weismann CG, Asnes D, Bazzy-Asaad
A, Tolomeo C, Ehrenkranz RA, Bizzarro
MJ. Pulmonary hypertension in preterm
infants: results of a prospective screening
program. J Perinatol. 2017,;37:572-577.

4. Bhat R, Salas AA, Foster C, Carlo WA,
Ambalavanan N. Prospective Analysis
of Pulmonary Hypertension in Extremely
Low Birth Weight Infants. PEDIATRICS.
2012;129:e682-e689.

5. Khemani E, McElhinney DB, Rhein L,
Andrade O, Lacro RV, Thomas KC,

Mullen MP. Pulmonary Artery Hypertension
in Formerly Premature Infants With
Bronchopulmonary Dysplasia: Clinical
Features and Outcomes in the Surfactant
Era. PEDIATRICS. 2007,120:1260-1269.

6. del Cerro MJ, Sabaté Rotés A, Cartén
A, Deiros L, Bret M, Cordeiro M, Verdu C,
Barrios MI, Albajara L, Gutierrez-Larraya
F. Pulmonary hypertension in bronchopul-
monary dysplasia: Clinical findings,
cardiovascular anomalies and outcomes.
Pediatr Pulmonol. 2013;49:49-59.

7. Mourani PM, Sontag MK, Younoszai A,

Ivy DD, Abman SH. Clinical utility of echo
cardiography for the diagnosis and
management of pulmonary vascular
disease in young children with chronic lung
disease. PEDIATRICS. 2008;121:317-325.

8. Abman SH, Collaco JM, Shepherd EG,

Keszler M, Cuevas-Guaman M, Welty SE,
Truog WE, McGrath-Morrow SA, Moore
PE, Rhein LM, Kirpalani H, Zhang H,
Gratny LL, Lynch SK, Curtiss J, Stonestreet
BS, McKinney RL, Dysart KC, Gien J, Baker
CD, Donohue PK, Austin E, Fike C, Nelin LD,
Bronchopulmonary Dysplasia Collabora-
tive. Interdisciplinary Care of Children with
Severe Bronchopulmonary Dysplasia. The
Journal of Pediatrics. 2017;181:12-28.el.

9. Mourani PM, Ivy DD, Rosenberg AA, Fagan

TE, Abman SH. Left ventricular diastolic
dysfunction in bronchopulmonary
dysplasia. The Journal of Pediatrics.
2008;152:291-293.

10. Drossner DM, Kim DW, Maher KO,
Mahle WT. Pulmonary vein stenosis: pre
maturity and associated conditions.
PEDIATRICS. 2008;122:e656—-61.

. Northway WH, Rosan RC, Porter
DY. Pulmonary disease following

1

—_

respirator therapy of hyaline-membrane
disease. Bronchopulmonary dysplasia.
N Engl J Med. 1967,276:357-368.

12. Baraldi E, Filippone M. Chronic lung
disease after premature birth. N Engl J
Med. 2007,;357:1946—-1955.

13. Hilgendorff A, Apitz C, Bonnet D,
Hansmann G. Pulmonary hypertension
associated with acute or chronic lung
diseases in the preterm and term neonate
and infant. The European Paediatric
Pulmonary Vascular Disease Network,
endorsed by ISHLT and DGPK. Heart.
2016;102 Suppl 2:ii49-56.

14. Kulik TJ, Rhein LM, Mullen MP. Pulmonary
arterial hypertension in infants with chronic
lung disease: will we ever understand it2
The Journal of Pediatrics.
2010,157:186—90.

15. Mourani PM, Sontag MK, Ivy DD, Abman
SH. Effects of Long-Term Sildenafil
Treatment for Pulmonary Hypertension in
Infants with Chronic Lung Disease. The
Journal of Pediatrics. 2009;154:379—
384.e2.

16. Trottier-Boucher MN, Lapointe A, Malo J,
Fournier A, Raboisson MJ, Martin B,
Moussa A. Sildendfil for the Treatment
of Pulmonary Arterial Hypertension in
Infants with Bronchopulmonary Dysplasia.
Pediatric Cardiology. 2015,;36:1255-1260.

17. Ivy DD, Abman SH, Barst RJ, Berger RMF,



Bonnet D, Fleming TR, Haworth SG, Raj JU, Rosenzweig EB, Schulze-Neick I, Steinhorn RH, Beghetti M. Pediatric pulmonary hypertension.
Journal of the American College of Cardiology. 2013;62:D117-26.

18. Galie N, Humbert M, Vachiery J-L, Gibbs S, Lang |, Torbicki A, Simonneau G, Peacock A, Vonk-Noordegraaf A, Beghetti M, Ghofrani A,
Gomez-Sanchez MA, Hansmann G, Klepetko W, Lancellotti P, Matucci M, McDonagh T, Pierard LA, Trindade PT, Zompatori M, Hoeper M,
Aboyans V, Vaz Carneiro A, Achenbach S, Agewall S, Allanore Y, Asteggiano R, Paolo Badano L, Albert Barbera J, Bouvaist H, Bueno H, Byrne
RA, Carerj S, Castro G, Erol C, Falk V, Funck-Brentano C, Gorenflo M, Granton J, lung B, Kiely DG, Kirchhof P, Kjellstrom B, Landmesser U,
Lekakis J, Lionis C, Lip GYH, Orfanos SE, Park MH, Piepoli MF, Ponikowski P, Revel M-P, Rigau D, Rosenkranz S, Véller H, Luis Zamorano J.
2015 ESC/ERS Guidelines for the diagnosis and treatment of pulmonary hypertension: The Joint Task Force for the Diagnosis and Treatment of
Pulmonary Hypertension of the European Society of Cardiology (ESC) and the European Respiratory Society (ERS): Endorsed by: Association
for European Paediatric and Congenital Cardiology (AEPC), International Society for Heart and Lung Transplantation (ISHLT). European Heart
Journal. 2016;37:67-119.

19. Stolz D, Rasch H, Linka A, Di Valentino M, Meyer A, Brutsche M, Tamm M. A randomised, controlled trial of bosentan in severe COPD.
European Respiratory Journal. 2008;32:619-628.

20. Blanco I, Gimeno E, Munoz PA, Pizarro S, Gistau C, Rodriguez-Roisin R, Roca J, Barbera JA. Hemodynamic and gas exchange effects of
sildendfil in patients with chronic obstructive pulmonary disease and pulmonary hypertension. American Journal of Respiratory and Critical Care
Medicine. 2010,;181:270-278.

21. Cornet AD, Hofstra JJ, Swart EL, Girbes ARJ, Juffermans NP. Sildenafil attenuates pulmonary arterial pressure but does not improve
oxygenation during ARDS. Intensive Care Medicine. 2010,36:758-7 64.

22. Fleming PJ, Blair PS. Sudden unexpected deaths after discharge from the neonatal intensive care unit. Seminars in Neonatology. 2003,;8:159-167.

23. Sterni LM, Collaco JM, Baker CD, Carroll JL, Sharma GD, Brozek JL, Finder JD, Ackerman VL, Arens R, Boroughs DS, Carter J, Daigle KL,
Dougherty J, Gozal D, Kevill K, Kravitz RM, Kriseman T, Maclusky |, Rivera-Spoljaric K, Tori AJ, Ferkol T, Halbower AC, ATS Pediatric Chronic
Home Ventilation Workgroup. An Official American Thoracic Society Clinical Practice Guideline: Pediatric Chronic Home Invasive Ventilation.
American Journal of Respiratory and Critical Care Medicine. 2016;193:e16-35.

24. Cristea Al, Carroll AE, Davis SD, Swigonski NL, Ackerman VL. Outcomes of children with severe bronchopulmonary dysplasia who were
ventilator dependent at home. PEDIATRICS. 2013;132:e727-34.

25. Carmody JB, Swanson JR, Rhone ET, Charlton JR. Recognition and reporting of AKI in very low birth weight infants. Clin J Am Soc Nephrol.
2014;9:2036-2043.

26. Carmody JB, Charlton JR. Short-Term Gestation, Long-Term Risk: Prematurity and Chronic Kidney Disease. PEDIATRICS. 2013;131:1168-1179.

27. Smith VC, Zupancic JAF, McCormick MC, Croen LA, Greene J, Escobar GJ, Richardson DK. Rehospitalization in the first year of life among
infants with bronchopulmonary dysplasia. YMPD. 2004;144:799-803.

28. Glader L, Plews-Ogan J, Agrawal R. Children with medical complexity: creating a framework for care based on the International
Classification of Functioning, Disability and Health. Dev Med Child Neurol. 2016;58:1116-1123.

29. Cohen E, Jovcevska V, Kuo DZ, Mahant S. Hospital-Based Comprehensive Care Programs for Children With Special Health Care Needs: A
Systematic Review. Arch Pediatr Adolesc Med. 2011;165:554-561.

30. Kumar VH, Lakshminrusimha S, Abiad El MT, Chess PR, Ryan RM. Growth factors in lung development. Adv Clin Chem. 2005;40:261-316.




VA-AAP Newsletter Registration and Evaluation Form (Spring 2018)

You have the opportunity to claim up to T AMA PRA Category 1 Credit(s) ™.

To claim CME credit, please complete the survey below.

14

NAME:

E-mail Address:
For this activity, how many hours of CME are you claiming? ——— Maximum 1 AMA PRA Category 1 Credit(s) ™
As a result of reading the articles, will you make any changes in your practice? [1 Yes [1 No

Please list at least 2 strategies that you plan to implement as a result of reading the articles? (answer required for credit)

If you will not make any practice changes, did this activity reinforce your current practice of pediatrics2 [1 Yes [J No

Please explain:

How could this activity be improved?

Future Topic Requests (optional):

Excellent Average Poor

Overall, how would you rate this activity? 5 4 3 2 1

| attest that | have read pages 5-13 of Virginia Pediatrics Spring 2018, an eduring material, and claim the hours recorded above. The hour(s)

claimed are commensurate with the amount of time spent to complete the activity. | understand that the hour(s) claimed will be recorded by

CHKD CME.

This CME activity will expire on June 30, 2019.
Please send form to: c/o CHKD CME, 601 Children’s Lane, Norfolk, VA 23507
Please allow up to 8 weeks to receive your certificate.



The Annual Leadership Forum Top 10 Resolutions

Following are the top 10 resolutions, which can be viewed in more detail at
http:/ /bit.ly /2GNFfYIV:

1. Schools as Gun-Free Zones — Arming Teachers is not the Answer!

2. Creation of a Suicide Prevention Task Force and Resources for
Pediatricians, Healthcare Organizations, Schools, and Community
Organizations Who Serve Children and Adolescents

3. Gun Restraining Order

4. The AAP Setting the Standards for Marijuana Regulations

5. Funding and Support for Autism Therapy

6. Granting Candidate Fellows the Right to Vote in AAP Elections

7. Increasing Immunization Rates by Universal Access to Immunizations

8. Promotion of Safe Gun Storage

9. Advocating for Universal and Affordable Contraception

10. Opioid Prescription Policy Statement

The top 10 resolutions will be referred to areas of the Academy with related
expertise for a review of potential action.

To learn about the Academy's efforts to address the 2017 resolutions, visit
http:/ /bit.ly /2HOxPyr.

Look to the May issue of AAP News for additional coverage of the 2018 ALF.
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PLANNING AHEAD

CHKD’s 12th Annual Pediatric and
Adolescent Sports Medicine
Update for Primary Care

June 14,2018

For more information
www.chkd.org/CMEevents

2017 Peds at the Beach Conference

July 20 - 22,2018

Wyndham Virginia Beach Oceanfront Hotel
Virginia Beach, VA

More info:
www.vcuhealth.org /cme

Engaging Pediatricians and School Nurses in
Practice Strategies to Promote Student Health

May 4, 2018
Augusta Community Care Building
64 Sports Medicine Drive
Fishersville, VA
For more information
www.virginiapediatrics.org

Stay up to date!

www.virginiapediatrics.org




