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About Pediatric

Laboratory Professionals

Pediofric laboratory medicine feams produce essential, objective test
results for healthcare providers. They work in a variety of public and
private settings, including hospitals, academic institutions, physicians’
offices, and independent facilities. The laboratories might or might not
serve solely pediatric patients; however, pediatric laboratory specialists
emphasize pediatric healthcare regardless of the overall setting in which

they work.

In U.S. hospitals, most newborn
blood draws are performed by
phlebotomists, who have at least
one year of specialized practical
experience in addition to a high
school diploma or equivalent.
Phlebotomists use specialized
techniques to draw small-volume
blood samples from pediatric
patients with minimal pain or
discomfort. Clinical laboratory
scientists run laboratory tests on
standard equipment following
protocols and procedures for
smallvolume samples that ensure
reliable results. These well-trained
professionals typically have

two- and/or four-year degrees

in a relevant scientific discipline
with hands-on professional
pediatric fraining and preferential
certification. With at least a
bachelor’s degree, specialist
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certification, and years of
experience, pediatric laboratory
managers or supervisors are
responsible for daily laboratory
operations, including quality
control and other regulatory
compliance activities.

Pediatric laboratory directors
oversee clinical and operational
aspects of the laboratory. These
individuals are Board-certified
pathologists with medical
degrees (MD or MD/PhD) in
pathology, pediatric pathology
or a related specialty, or Board-
certified clinical chemists and
other PhD-level scientists in related
fields.They ensure the laboratory
meets all quality standards
and regulatory requirements
while meeting clinical needs.
This includes validating the
accuracy and precision of FDA-

approved tests and addressing
gaps in commercially available
test offerings with laboratory
developed tests.They also ensure
completion of quality assurance
testing on laboratory equipment.
Regularly, they evaluate the
process of clinical testing, from
when the test is ordered and

the sample collected, to when
the result reaches the physician.
Laboratory directors use the
findings of these assessments to
improve laboratfory procedures.
They also work with clinical
partners to make test utilization
and results inferpretation
efficient and effective.

With their advanced degrees
and scientific expertise, laboratory
directors often conduct research,
working to franslate scientific
discoveries into clinical care.
Additionally, they generate and
contribute laboratory data to
clinical practice guidelines
and evidence-based medicine
and work with physicians to
infegrate and maximize the
usefulness of informatics [, At
academic institutions, laboratory
directors are faculty members,
responsible for educating
students and doctors in training.
Pediatric laboratory directors
undertake these activities with an
emphasis on children’s health.

Together, laboratory
professionals play an
infegral role in providing
high quality patient care.



Pediatric Lo lesTs

aborafory tests and screens are infegral components to pediatric

healthcare in all stages of childhood. In the U.S., pediatric laboratory
screening begins within 48 hours of birth for more than four million
infants per year. Pediatricians and family practice physicians rely on
laboratory screens and tests to ensure the health and well-being of their
patients from birth through adolescence 78719,

In addition fo standard screens, a
bilirubin test might be ordered on
infants who appear jaundiced.
Bilirubin is a by-product of the
normal breakdown of red blood
cells and its build up in the
blood results in the characteristic
yellow skin and eye discoloration
of jaundice. Most two- fo four-
day-old newborns have mild
jaundice, but as the liver matures
this naturally dissolves within one
fo two weeks ['" 1?1 If untreated,
very high bilirubin levels can
cause brain and central nervous
system damage that can result
in seizures and permanent
hearing loss, and the blood test
is required to determine whether
bilirubin levels are sufficiently
high to warrant treatment.
During annual wellness
visits, pediatricians may request
children (0 to 12 years old) be
screened for diabetes, obesity,
high cholesterol, tuberculosis,
iron deficiency anemia and
lead poisoning, depending on
determined risk. According to
the CDC, about 250,000 children
between one and five years old
have blood lead concentrations
above recommended levels '3,
Additionally, the rate of obesity
has more than doubled in
children and quadrupled in
adolescents in the U.S. during
the past 30 years, increasing the

number at risk for cardiovascular
disease and diabetes 4],

With physician discretion
and risk assessment, teenagers
(13 to 18 years old) may be
screened for some of the same
conditions as younger patients
at annual visits. The CDC also
recommends testing for certain
sexually transmitted diseases, like
HIV.In 2014, an estimated 9,731
youths in the U.S. aged 13 to 24
were diagnosed with HIV [15:1¢],
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In support of children and

-
their families, pediatric 'Y
laboratory professionals y !
work with pediatricians, and j .
provide their unique expertise
fo help improve health
outcomes. Impactful examples
of key areas pediatric

laboratory professionals

contribute include: Newborn Screening

Congress passed and

President Barack Obama
igned info law AACC-
acked legislation, the

Newborn Screening Saves

1@3 Reauthorization Act,

on December 18, 2014.The

law provides federal funding
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to identify and evaluate i t

additional conditions for
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improving a
their program
the quality of 11
festing.
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Laboratory Medicine

linical laboratory festing is intfegral to public health programs, which

focus on identifying diseases, either within an individual or within
a population, to prevent them from causing harm fo the individual
or spreading fo others.These programs may employ targeted testing
or universal screening approaches. Children may be tested because
they meet specific criteria for being at risk for a disease or condition.
Alternatively, all children, despite risk, may be screened for a specific
disease or condition. In either case, lab tests can detect diseases or
conditions before signs and symptoms occur, allowing for tfreatment
before permanent damage is done. This is especially important in
pediatrics, as catching problems early in a developing child prevents
long-term complications, like cognitive or physical impairment.

Screening children for lead
exposure is an example of how
the judicious use of lab tests has
vastly improved public health.
Lead is a poison that is found

in the environment as a result
of the historical use of leaded
paints and gasoline, and aging
plumbing. Exposure to lead

can cause irreversible cognitive
damage. Children are more
susceptible fo lead toxicity than
adults because they have not

to remove lead from the child,
and action can be taken to
eliminate the source of the lead
from the child’s environment.
Pediatric laboratory medicine
professionals have developed
the capability to detect very low
levels of lead in a child’s blood.
This technological advance was
crifical because detrimental
health effects can begin with low
levels of exposure, and very high
lead concentrations are difficult
fo remove from an individual.
As a result of the expertise

‘Lab tests can detfect diseases or
condifions before signs and symptoms
occur, allowing for freatment before
permanent domage is done!”

and diligence of laboratory
professionals, low-level lead
festing is now widely available
in hospitals, physician’s offices,
and mobile health centers.
Although lead poisoning is
one example, newborn screening
and cholesterol screening are
other commonly encountered
examples where lab tests are
prominent components of
public health and prevention
programs for children.

fully developed the metabolic
system to eliminate lead from
their bodies efficiently. Young
children are also more likely to be
exposed to lead because they
play and crawl on the floor and
have tendencies to ingest non-
food objects, like paint chips.The
impact of lead poisoning o the
brain and overall development
may not be apparent until

long after the exposure occurs.
However, clinical laboratory testing
can detect lead in a child’s blood,
so treatment can be initiated

AACC




Screening versus Confirmatory Testing

Screening tests are typically Confirmatory testing, also
conducted on large known as diagnostic festing,
populations, who may or may confirms the presence or

not exhibit symptoms, to detect  absence of a medical condition
indications of disease. Screening in an individual with concerning
fests are also commonly symptoms or an out-of-range
conducted on persons af risk screening result (7,

for diseases or environmental

exposures. Abnormal screening
fests are typically followed with
confirmatory testing.
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Screening

Laboratory Medicine

Newborn screening (NBS) is a premier public health program that
identifies newborns who may appear healthy immediately after birth
but may have a severe-buttreatable congenital or inherited genetic
disorder. Fortunately for more than 12,000 affected children and their
families in the U.S. each year, early laboratory testing and disease
classification through initial newborn screening leads to faster life-

altering interventions © 181,

As of today, nearly 98% of all
infants born in the U.S. are
screened, through state-run NBS
programs, for most or all of the 34
disorders recommended by the
federal Advisory Committee on
Heritable Disorders in Newborns
and Children (ACHDNC) 17201,
If the screening identifies an
abnormal result, professional
NBS coordinators will contact
the healthcare provider to
convey the laboratory results.
As necessary, the physician
will then make an appropriate
medical referral for additional
confirmatory diagnostic testing
fo be performed by pediatric
laboratory specialists 177,
Phenylketonuria (PKU) is
a treatable genetic disorder
screened in all U.S. states to
enable preventative treatment.
The condition is characterized
by the inability of the body o
breakdown phenylalanine, an
amino acid found in protein-
based foods. If untreated, PKU
can lead to irreversible brain
damage, resulting in mental
disability, seizures, and other
adverse outcomes. Early diagnosis
of PKU enables patients to
lead healthy, able lives with an
adjusted diet. Pediatric laboratory
professionals developed the PKU
screen in response to the then-
emerging scientific knowledge
of how PKU develops and the
ongoing clinical need for the fest.

Another disease that is
screened by many U.S. state
newborn screening programs is
cystic fibrosis (CF), which causes
severe damage to the lungs
and the digestive system. CF is
caused by defects in a protein
that controls the movement of
salt in and out of cells. Patients
with this disease are prone fo
lung infections and intestinal
problems due fo thick mucus in
the airways and the pancreas.
Babies with a positive screen
for cystic fibrosis are referred to
specialized pediatric festing
centers for confirmatory testing.
Then, laboratory professionals
may confirm the diagnosis by
measuring chloride in a patient’s
sweat, and if aoffected, the child is
started on life-long treatment 211,

NBS programs also aim to
identify many inborn errors of
metabolism in which the infant’s
body cannot make essential
chemicals needed for proper
body functioning.This leads to
accumulation of toxic substances
related fo the breakdown of
food info nutrients (metabolites)
that may cause seizures, loss
of muscle tone, failure to thrive,
coma and even death. Early and
accurate laboratory diagnosis
is the key to managing and
freating these children.
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Laboratory Medicine

hildren’s diseases are often unique and different from adult disorders.
Specialized laboratory tests are required to accurately diagnose,
freat, and manage these diseases. Many childhood illnesses are
caused by infectious agents. Although vaccinations have tremendously
decreased the incidence of a number of previously commmon infectious
diseases, infections sfill remain the leading cause of childhood illnesses.

Common childhood infections
include respiratory syncytial

virus (RSV) infection which may
cause airway inflammation and
pneumonia, and streptococcus
bacterial (strep) infection that is a
leading cause of sore throat. Since
children, particularly newborns,
do not have fully developed
immune systems, prompt
diagnosis is needed to freaf
these patients.To diagnose these

"Children are not
small adulfs’”

and other infections, laboratory
professionals generally use rapid
screening tests that provide
quick preliminary diagnosis for
early patient management.
Definitive tests are used to confirm
the results of screening tests.

For example, a rapid strep test
can provide results within a few
minutes from a patient throat
swab. If the fest is positive, the
physician prescribes antibiotics
and treatment can begin
immediately, minimizing disease
duration and the risk of the
patient spreading the infection to
others. If the screen is negative,
the laboratory will perform a
culture from the throat swab
sample to confirm the negative
preliminary results. If the throat

culture turns out to be positive,
the laboratory professional
contacts the ordering physician
so the patient can be prescribed
antibiotics at that time #2,
Another example of a
childhood disease is Type 1
diabetes. In this disease, a child’s
body cannot make a hormone
called insulin.This hormone is
needed fo process the sugar
glucose, which is a primary
source of the body’s energy.
Patients with Type 1 diabetes have
increased glucose in the blood
and urine resulting in increased
thirst and urination. Since the
body cannot appropriately utilize
glucose, the pediatric patient
experiences extreme hunger
and increased food intake. If
untreated, Type 1 diabetes can
lead to serious complications,
such as heart, kidney and eye
disease. Laboratory professionals
play an important role in the
diagnosis and treatment of
diabetes.They develop sensitive
and precise laboratory and
point-of-care glucose tests. They
invest time and resources into
the development of reference
intervals and they collectively
collaborate on standardization
and harmonization initiatives.
They do all this in addition
to daily quality assurance
and management efforts to
ensure accurate test results.
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Pediatric Reference Intervals

AACC supports the creation of manufacturers and clinical

a national repository fo collect  laboratories fo develop

and store pediatric samples more-precise age, ethnicity,
from healthy children that can  development and gender

be used by medical device specific reference intervals 23,
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Laboratory Medicine

o inferpret laboratory results, clinicians rely on reference intervals

developed by laboratory medicine professionals. Reference intervals,
sometimes called the "normal” range, are the set of values for any
given lab test that would be expected in a healthy person. If a patient’s
fest result falls outside a reference interval, it can provide a clue to the
clinican regarding potential disease in the patient. Without precise
reference intervals that accurately reflect the healthy range, physicians
may misdiagnose a condition, which could result in patient harm and

increased healthcare costs %,

Pediatric laboratory professionals
have long recognized that
reference intervals in children differ
not only from those for adults,

but also amongst themselves, as
the intervals will vary at different
developmental stages. Alkaline
phosphatase, an enzyme found at
high levels in both the bone and

"The establishment of robust pediatric
reference infervals is critical 1o
ensure accuratfe diagnosis and

freatment of children’”

liver, provides a classic example of
how reference intervals in healthy
children and adults dramatically
differ. In adults, elevated levels of
alkaline phosphatase typically
indicate liver or bone disease. In
children going through puberty,

it is normal to have high levels
of alkaline phosphatase in the
blood, due to bone growth. During
growth spurts, levels may reach
particularly high levels. A standard
reference inferval for alkaline
phosphatase in a healthy adult
male is 53-128 U/L'. However, an
appropriate reference interval
for alkaline phosphatase in a
healthy 14 year old boy is 54-369
U/L". Therefore, a result of 300 U/L
could trigger a misdiagnosis in a
14 year old boy if the physician
relies on the reference interval
for a healthy adult male #4,
Pediatric laboratory
professionals strive to provide
clinicians with precise reference
infervals to assess the children
under their care.The most
robust reference intervals are
those established using blood
samples from healthy children.
Unfortunately, the development
of more precise pediatric
reference intervals is hindered
by the limited access to blood
samples from healthy children.The
establishment of robust pediatric
reference intervals is crifical
fo ensure accurate diagnosis

and treatment of children %%,
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Future
Directions

ediatric laboratory medicine is a vital, dynamic, evolving field.

Laboratory professionals continually work to develop new and better
fests to more quickly identify and diagnose medical conditions and
diseases affecting children.Through their dedication, skills and expertise,
they have become an integral part of the team that cares for children

and saves their lives.

Many children are born with
metabolic disorders that can be
freated if the disease is identified
early enough. Not very long
ago, many of these children
died or suffered from life-long

Pediatric laboratory medicine is a vital,

dynamic, evolving field.

debilitating conditions because
there was no way to diagnose
them.Thanks fo the collaboration
of the laboratory and medicall
communities, screening tests and
freatment plans were developed,
and now virtually all newborns
are screened for more than 30
diseases/conditions ensuring
earlier life-saving treatments.
This number is likely fo grow as
laboratory professionals, medicall
researchers, and clinicians partner
to advance children’s health.
Today, several point-of-care
molecular tests exist for the
detection of infectious agents.
These tests are faster and more
precise than their predecessors
and allow pediatricians to
personalize their patients’ care.
Laboratory experts continue
fo develop new and unique
molecular fests o promote even
more efficient and effective
freatment of common childhood
infections and diseases.
Advances in pediatric
laboratory medicine enable
physicians to betfter assess
the risks and benefits fo their

patients of various care opfions
and choose a plan of action
fo optimize outcomes [2°2°1, As
laboratory medicine continues
fo advance and increase in
promise and complexity, the
collaborative development of
clinical practice guidelines will
be critical to ensure diagnostic
advances are appropriately
applied. Guidelines provide
clinicians with vital information
and direction for diagnosing
and freating their patients, and
laboratory tests are often critical
components of decision-making.
When laboratory professionals
inform the recommended testing
paradigms, they enhance the
effectiveness of clinical guidelines
in improving patient care and
reducing overall healthcare costs.
Pediatric laboratory
professionals are increasingly
at the center of the rapidly
changing healthcare delivery
system. Clinicians need timely,
accurate test data to make
faster, more effective patient care
decisions.The most vulnerable
population is children, many of
whom are unable to adequately
describe their ailments. Laboratory
professionals are the voice
of their patients, providing
clinicians with the information
they need. Pediatric laboratory
professionals go to work each
day knowing they are helping
countless infants, children, and
adolescents lead healthier lives.

13
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