COMMENTARY

Newborn screening as a system from birth through
lifelong care

Linda L. McCabe, PhD’, and Edward R. B. McCabe, MD, PhD’

The American Academy of Pediatrics Newborn Screening

Task Force! called for a national agenda for state newborn
screening programs. The Task Force members recognized that
newborn screening was far more than the collection of blood
from newborns on filter paper blotters, shipping the blotters to
the state newborn screening lab, testing in the laboratory, and
reporting the results of the screening test. They emphasized the
importance of diagnosis, timely initiation of treatment and long-
term follow-up within the context of a medical home and a
subspecialty center. They recommended that there be a rational
basis for the addition of new tests and a move to uniformity
across states in the tests included. They encouraged parents and
community members to be involved in newborn screening pol-
icy development.

Hinman et al.? in this issue describe a health informatics
approach to identify the information systems required to coor-
dinate both the public health care and clinical care of individ-
uals with a positive newborn screen. Such a system would go a
long way toward the recommendations of the American Acad-
emy of Pediatrics Newborn Screening Task Force.! The infor-
mation systems could also, for example, be used to link the
physiological newborn hearing screening with the dried blood
blotter to facilitate mutation analysis that would provide defin-
itive diagnosis and intervention.3-¢

In the United States, 4.2 million newborns receive between
nine and 54 newborn screening tests each year. Each state has
a different number of tests and the tests that are performed vary
from one state to the other. Newborn screening represents the
highest volume of genetic testing historically, currently, and for
the foreseeable future. Therefore, newborn screening represents
an excellent model as we look ahead to personalized medicine.”
The Hinman et al.? information systems could provide useful
models for genomic medicine.

Another important aspect of the coordination through infor-
mation systems technology suggested by Hinman et al.> would
be the integration of primary and secondary screening using the
initial blood blotter.8-12 A two-tiered newborn screening strat-
egy was first used for congenital hypothyroidism, evaluating
thyroxine (T,) first. If the T, was low, testing the level of
thyroid-stimulating hormone was performed.® This approach
was more cost-effective than routinely performing both tests on
every newborn. In addition, sensitivity was improved while not
decreasing specificity.® Two-tiered testing is also used with
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hemoglobinopathy screening, where a positive protein pheno-
type result triggers DNA genotyping.8-10 A similar strategy was
proposed for severe combined immunodeficiency.!! Severe
combined immunodeficiency newborn screening would include
determination of a biomarker, such as interleukin-7 (a T-cell
growth cytokine) and T-cell receptor excision circles (byprod-
ucts of T-cell receptor recombination).

Hinman et al.> emphasize the importance of long-term fol-
low-up. Long-term follow-up care is often a missing piece in
state newborn screening programs. If states cover children with
disorders discovered on newborn screening, coverage may end
at 18 or 21 years of age. Insurance companies may not cover
these disorders. As we have learned from maternal phenylke-
tonuria (PKU), follow-up is just as important for an adult
woman with PKU as for a child with PKU. Most medical
geneticists provide care across the lifespan. Increasingly, pedi-
atricians, family practitioners, and internists are working to-
gether to provide transition of care.'* Hinman et al.> provide a
model for coordination of long-term follow-up.

Hinman et al.? emphasize the partnerships required for new-
born screening systems to be effective and successful, including
the families, health care providers, and community-based and
public health system. They maintain that care coordination
involving this complex network of service providers in different
geographic locations spanning the life course with evolving
knowledge about these diseases demands information systems.
We argue that newborn screening is the “laboratory” in which
we are preparing for personalized genomic medicine.>7-8 As we
move from disease-specific testing to expanded newborn
screening with tandem mass spectrometry and anticipate the
possibility of individuals’ genomes, and perhaps their epig-
enomes, becoming newborn screening analytes, the volume of
information and our ability to integrate and update the data
analysis will require massive computational capacities as part of
these information systems. Hinman et al.? are not only provid-
ing us with critical insight into newborn screening systems but
also are showing us the more comprehensive approach to sys-
tems analysis that will be necessary for successful implemen-
tation of personalized medicine.
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