
Protocols

Managing newborn screening for SCID in
a referral centre

Brenda Reida*, Adi Ovadiaa,b, and Yael Dinur Schejtera,b

ABSTRACT
Newborn screening for severe combined immunodeficiency was implemented in Ontario in August 2013. Infants
identified by a positive newborn screen are referred in an orderly fashion for evaluation by an expert immunologist
and, when appropriate, for immune function studies and treatment.

Statement of novelty: We demonstrate a novel flow chart for assessing and referring newborn screen-positive
cases.

Severe combined immunodeficiency (SCID) is a
potentially lethal disease unless treated early in life
(Roifman 2017). Infants with SCID are susceptible to
repeated and severe viral, bacterial and fungal infec-
tions. Nearly all patients die within the first 2 years of
life if the hematopoietic system or gene defect is not
repaired. The gold standard of treatment remains
hematopoietic stem cell transplantation obtained from
related or unrelated human leukocyte antigen (HLA)
matched donors (Dalal et al. 2000; Grunebaum
et al. 2006).

During T cell maturation, the T cell receptor gene
undergoes recombination, creating a by-product of sin-
gle strand DNA circles (T cell receptor excision circles;
TRECs). Douek and colleagues (Douek et al. 1998) were
the first to exploit this phenomenon as a marker for
thymic production of mature T cells. TREC copy num-
bers are at the highest level during infancy.

Assessment of TREC levels as a universal screening
method to detect SCID was established by Routes and

colleagues in 2009 (Routes et al. 2009). Newborn
screening (NBS) for SCID is performed using a quanti-
tative real-time polymerase chain reaction (qRT-PCR)
assay using dried blood spots collected as part of screen-
ing for other newborn conditions. This approach was
found to be effective in detecting SCID and other types
of severe T cell lymphopenia (Comeau et al. 2010;
Kwan et al. 2014; Vogel et al. 2014). Yet, major limita-
tions have been noted with the expansion of experience.
Certain types of phenotypical SCID, such as Zap70 defi-
ciency, can evade detection and most cases of non-SCID
profound combined immunodeficiencies (CID) are not
identified by this approach (Kobrynski 2015). Further,
the test cannot discriminate between SCID and a variety
of other conditions such as prematurity and maternal/
infant exposure to certain medications.

Advocacy for implementing NBS for SCID in Canada
was initiated and propelled by Roifman and
Immunodeficiency Canada in 2013, through multiple
presentations and a program submission to the
Ministry of Health, Ontario. Chakraborty and
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colleagues from NBS Ontario (NSO) joined the effort
and, upon approval, implemented the dried blood
spot-based TREC tests. If screen-positive for SCID,
samples are also tested in the NBS laboratory for adeno-
sine deaminase (ADA) metabolites as well as 22q11.
NBS-positive reports are sent to already established
NBS Retrieval Centres operated by genetic counsellors
to facilitate retrieval of the affected infant. A novel algo-
rithm for assessing and referring NBS-positive cases is
shown in Figure 1.

Retrieval Centres validate positive NBS by completing
an initial family history screen that identifies any pre-
existing conditions in the extended family and

arranging for repeat blood work including repeat
TREC testing, assessment of CBC and differential,
immunophenotyping, and 22q11 microdeletion. Each
Retrieval Centre has an identified physician associated
with the SCID NBS program that is available to the
genetic counsellor for consultation.

Babies with abnormal immunophenotyping or sus-
pected cases of ADA deficiency are referred as soon as
possible to a Quaternary facility for more extensive
immune evaluation and assessment of therapeutic plans.
The team consists of immunologists with expertise and
experience in managing primary immunodeficiency,
including SCID (Canadian Centre for Primary

Figure 1: Algorithm for assessment and treatment of NBS-positive reports.
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Immunodeficiency, CCPID; SickKids). Upon the diagno-
sis of SCID, the infant is urgently presented to the
Immunology service team to develop a treatment plan.

If determined to be a non-SCID case with abnormal
repeat NBS TRECs and various changes in immuno-
phenotyping as well as atypical 22q11-like syndromes,
the baby may be followed initially at regional clinics.
Regional immunologists can request genetic SCID panel
analysis and (or) refer borderline cases suspected of
having CID to the Quaternary centre. If a firm diagnosis
of profound T cell deficiency (CID) is made, the infant
will be directed for formulation of appropriate treat-
ment in this centre.

The development and implementation of this algo-
rithm for NBS for SCID has provided a standardized
approach across the province in the management of
SCID infants. It facilitates early retrieval and confirma-
tion of the diagnosis of SCID in babies prior to the
development of any symptoms of the disease, and
allows for the early implementation of a plan of care,
which has been shown to improve overall outcomes
for these patients.
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