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For infants with suspected genetic or meta­
bolic conditions who are admitted to the 
neonatal intensive care unit, an accurate 

and timely diagnosis allows management deci­
sions to be based upon the likely disease trajec­
tory and can also allow patients to benefit from 
the early provision of disease-altering therapies.1 
The current diagnostic process for most of these 
infants is slow, invasive and costly, with many 
succumbing to their condition or being discharged 
after a long stay but without a unifying diagnosis. 

The authors of a linked research paper 
describe their experience with a pilot project that 
used a next-generation sequencing panel of 
4813 “clinically relevant” genes to enable a spe­
cific genetic diagnosis in 8 of 20 neonates in 
whom a genetic or metabolic condition was sus­
pected.2 The authors’ aim was not to provide a 
rapid genetic result; however, the medical or sur­
gical management of two patients was substan­
tially altered because of an accurate genetic diag­
nosis. The complex presenting features of 
neonates in this cohort ranged from acute renal 
failure to multiple congenital anomalies with 
early-onset seizures, exemplifying the nonspe­
cific phenotypes that neonatologists and their 
consulting specialist colleagues regularly face.

In all 20 babies studied, multiple additional 
clinical investigations were ordered concomi­
tantly, and only two of the eight diagnoses made 
using the next-generation sequencing panel for 
“clinically relevant disease” were also made as a 
result of the clinical tests ordered. This finding 
bolsters the argument for employing a very 
broad, yet clinically relevant, gene panel when 
the patient’s phenotype suggests a disease pro­
cess that is clinically and genetically hetero­
geneous. The alternative is to employ broader 
screening tests designed to detect relatively few 
genetic and metabolic diseases, or to use much 
narrower disease-specific gene panels with the 
possibility that the panel will not include the 
gene responsible for the baby’s condition.

For one individual in the linked study, the spe­
cific diagnosis of a mutation in the Wilms 

tumour  1 gene (WT1) allowed the choice of a 
potentially life-saving intervention (bilateral 
nephrectomy).2 For other families, accurate diag­
nosis may allow initiation of a discussion regard­
ing comfort care rather than full intervention or 
further invasive procedures. These outcomes are 
equally important, since they allow families to 
make informed decisions on the basis of more 
accurate prognostic information. Having an accur­
ate diagnosis at the earliest point possible removes 
many of the uncertainties about the appropriate­
ness of a treatment course or direction.

It is possible to use next-generation se­
quencing technologies to make a rapid genetic 
diagnosis. In a seminal study from the neonatal 
intensive care unit at the Children’s Mercy 
Hospital in Kansas City, Missouri, the authors 
showed that accurate molecular results could be 
obtained in 50 hours.3 Such a short turnaround 
time requires a dedicated team of clinicians, 
bioinformaticians and molecular geneticists 
working together and, importantly, involves 
close liaison among all members of the team. 

No longer should a clinician expect to send a 
DNA sample to the molecular genetics labora­
tory with minimal clinical information, since 
accurate interpretation of the thousands of 
genetic variants in any large-scale sequencing 
experiment is an iterative process. The clin­
icians caring for the patient are uniquely 
placed to integrate their knowledge of the 
patient’s phenotype with the genetic variants 
or mutations detected, with the ultimate aim of 
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•	 Next-generation sequencing technology is enabling more accurate 
genetic diagnoses to be made in acute medical settings. 

•	 Accurate interpretation of next-generation sequencing results requires 
a close partnership among clinicians, molecular geneticists and 
bioinformaticians.

•	 Genetic diagnoses can affect the immediate and longer-term 
management of critically ill patients in the neonatal intensive care unit.

•	 An accurate genetic diagnosis in a neonate has important implications 
for the parents’ future reproductive choices and options.
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matching the phenotype to the genotype and 
helping to prevent false-positive or false-
negative results.4 In some instances, a definitive 
molecular diagnosis can be a relatively straight­
forward outcome of genomic sequencing, since 
the uniqueness of the patient’s phenotype and 
the pathogenicity of the mutations will leave the 
molecular geneticist and the clinician in no 
doubt. However, some cases are solved only 
with further phenotyping of the patient accord­
ing to a suggested or “differential” molecular 
diagnosis, a process sometimes termed “reverse 
phenotyping.” In these instances, the importance 
of a direct communication channel between 
members of the interpretation team cannot be 
overstated. This principle already holds true for all 
clinicians who order next-generation sequencing 
genetic test panels, but will become more impor­
tant as the number of genes tested (and hence the 
number of variants detected) increases.

For all genetic diagnoses, the clinical utility 
goes beyond individualizing acute management 
or designing evidence-based surveillance pro­
grams. Enabling the family to understand why 
their baby is ill can help to assuage the almost 
universal guilt felt by parents that they did some­
thing wrong to cause their baby’s illness. It can 
also indicate whether other family members may 
be at risk of the same disease and provide an 
accurate recurrence risk for future pregnancies.

The importance of providing the family with a 
diagnosis even after a baby has died should not be 
underestimated, because some couples may decide 
not to have more children unless the same disease 
can be avoided. The options now available to 

couples wishing to pursue a further pregnancy 
include preimplantation genetic diagnosis and 
standard prenatal diagnostic techniques, such as 
chorionic villus biopsy and amniocentesis. None 
of these tests can be offered for future pregnancies 
if the molecular basis of the disease in the affected 
baby is not known; hence, accurate genetic diag­
nosis of the neonate also has far-reaching implica­
tions for the parents’ future reproductive options 
and choices.

Next-generation sequencing of increasingly 
large gene panels is set to become a standard of 
care in many adult and pediatric diagnostic set­
tings, especially those where making the diagnosis 
is highly time sensitive. Across Canada, local 
expertise in genomic sequencing and interpretation 
will be built around established molecular genetics 
laboratories and clinical genetics services; how­
ever, building new partnerships with ordering clin­
icians (such as neonatologists and intensive care 
physicians) will be integral to unlocking the diag­
nostic power of next-generation sequencing.
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