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Newborn screening by whole genome sequencing?

Not quite yet.
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Advances in sequencing technology and informatics have
made it possible to elucidate the genomes of individuals2.
With falling sequencing costs, and improving accuracy and
speed of the technology, application of whole genome
sequencing (WGS) is increasing in clinical research, and will
likely soon be a clinical test. Here we propose that, while
WGS holds great promise, it is premature to employ it as a
newborn screening tool. We will suggest a tiered screening
model that could be employed in the future.

Newborn screening programs provide accurate tests with
high clinical utility to identify treatable conditions before
symptoms are evident®. WGS is a relatively new test whose
clinical validity and utility are still being established. The
Centre for Genetic Medicine at the Hospital for Sick Children
in Toronto (SickKids) has launched the “genome clinic”, a
five-year cohort study to compare the efficacy of WGS to
conventional genetic testing®. This study is being performed
because WGS shows great promise as a diagnostic tool that
will better guide treatment. First, individuals metabolize
drugs at different rates, and WGS can help clinicians to
prescribe the most effective medication and dose for
each patient®. Second, the use of WGS can expedite
diagnosis compared to conventional -- often sequential
-- genetic testing, particularly in cases of unclear clinical
diagnoses or atypical disease manifestations®. Third, WGS
can lead to individualized treatment. For example, a boy
with life-threatening inflammatory bowel disease had
not responded to standard therapies, but whole exome
sequencing identified a mutation in a gene associated with
a blood disorder; as a consequence clinicians performed a
hematopoetic stem cell transplant and the boy’s symptoms
improved’.

WGS is a promising technology, but there are some
barriers before its clinical utility can be established. First,
the methodology is highly, but not perfectly accurate,
for a variety of technical reasons®. Given the large data
set, even a small false positive rate translates into many
errors®, Second, the interpretation of genomic variants is
challenging, and can be a source of error and uncertainty.
In silico prediction tools are imperfect for detecting
pathogenic variants, and even the most up-to-date lists
of pathogenic variants from large-scale databases are
incomplete and sometimes inaccurate*®. Third, genome
analysis is still time-consuming, usually including manual
curation®®. As technology and analysis tool improve, these
issues will likely be addressed.

Current newborn screening programs are efficient at
informing a child’s parents of positive screen results for the
selected tests, typically chosen due to immediate health
implications for the child. In contrast, WGS is a sweeping
collection of all genomic data, both massive and complex
to interpret, and has the potential to reveal unwanted or
harmful information. There is controversy about what
results should be returned to patients/parents from such
analyses' 2. Should most data be masked, and only the
genes revealed that have immediate relevance to the
newborn? Or should we take the opportunity for more
information? For example, should pathogenic mutations
in BRCA1 be assayed for in newborn screening given the
health implications for the biological parents and the future
health implications for the child? With prior consent, the
SickKids genome clinic will inform parents about variants
associated with treatable adult onset disorders found in
their child if the child is unable to consent for herself. Such
findings may have health implications for the parents, with
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considerations in the best interests of their children®. Our
position is consistent with American College of Medical
Genetics (ACMG) guidelines** which suggest that medically
actionable conditions (most of which are adult-onset)
should be tested for at any age, provided there is consent.
This position on testing for adult-onset conditions in young
children (or any child not capable of consenting to the test)
is controversial®> e,

Given the technical efficiency of a single full genomic scan,
we foresee that eventually every individual will have such
data as part of his medical record, and probably it will take
place at birth (if not before). In the short term, however,
WGS is not appropriate as a newborn screening tool, but
plans are needed in anticipation of its eventuality. For now,
WGSis best employed for targeted diagnostic investigations,
and we propose a tiered approach to future applications in
screening. With fully automated interpretation, WGS could
be performed for all newborns, with a series of different
informatics filters to be applied to the data as the child
ages. In addition, whenever a patient interacts with a
healthcare provider and genetic testing is recommended,
the WGS data could be probed selectively for diagnosis and/
or treatment. We anticipate that WGS, used as a screening
tool in a tiered manner, could positively contribute to the
health of Canadians from birth until adulthood. Not yet —
but coming. ®
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