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Overall Purpose/Goal: To provide excellent case-based reviews on
key aspects of allergic disease to those who research, treat, or manage
allergic disease.

Target Audience: Physicians and researchers within the field of
allergic disease.

Accreditation/Provider Statements and Credit Designation: The
American Academy of Allergy, Asthma & Immunology (AAAAI) is
accredited by the Accreditation Council for Continuing Medical Edu-
cation (ACCME) to provide continuing medical education for physi-
cians. The AAAAI designates this journal-based CME activity for 1.00
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commensurate with the extent of their participation in the activity.
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MSci, and John M. Routes, MD (authors); Michael Schatz, MD, MS
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Learning objectives:

1. To review the use of T-cell receptor excision circle (TREC) assay as
a screen for severe combined immunodeficiency (SCID).

2. To identify appropriate next steps in evaluating patients with an
abnormal TREC newborn screen.

3. To formulate a differential diagnosis and treatment recommendations
in patients with an abnormal TREC newborn screen for SCID.
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The Difficult Cases Feature is based on the Difficult Cases Course presented at the AAAAI Annual Meeting and coordinated by the
AAAI New Allergist-Immunologist Assembly (NAIA). View the entire presentation and obtain CME or MOC credit by visiting the
JACI: In Practice homepage www.jaci-inpractice.org.

CASE REPORT

An 8-day-old full-term boy born to a 34-year-old Somali mother
presents with an abnormal newborn screen for severe combined
immunodeficiency (SCID) using the T-cell receptor excision circle
(TREC) assay. There was no history of fevers, rash, or infection. He
had normal growth and development, and the physical examina-
tion was normal. Prenatal and family histories were unremarkable
without any history of immunodeficiency or confirmed

consanguinity. Laboratory evaluation showed an absolute T-cell
count of 58/mm? (normal, 2500-5500), with only 34% expressing
CD45RA, a naive T-cell marker. Absolute B-cell and natural
killer cell counts were 5/mm? (normal, 300-2000) and 183/mm’>
(normal, 170-1100), respectively. T-cell proliferation studies
could not be performed secondary to the severe, progressive pan-
lymphopenia, and a clinical diagnosis of SCID was made.
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Intravenous immunoglobulin was administered prophylactically
to maintain the total serum IgG level to more than 600mg/dL, and
Pneumocystis jirovecii pneumonia prophylaxis was initiated at 1
month of life. Because this was a case of T—/B—/NK— SCID and
chondroosseous dysplasia was noted on chest x-ray, a lysed eryth-
rocyte adenosine deaminase (ADA) level was sent and found to be
undetectable. Genetic testing demonstrated a homozygous, Q3X
nonsense mutation within the ADA gene, confirming the diagnosis
of ADA deficiency. The patient is currenty doing well on immu-
noglobulin replacement 5 months after receiving a matched sibling
donor hematopoietic stem cell transplantation (HSCT) without
conditioning,

DISCUSSION

SCID is a severe, life-threatening immunodeficiency charac-
terized by markedly decreased, autologous T-cell number
(<300/mm®) and function (<10% normal PHA response),
resulting in a lack of specific lymphocyte-dependent adaptive
immunity." ADA is a purine salvage enzyme that is expressed in
all tissues of the body. SCID results in ADA-deficient in-
dividuals from the accumulation of toxic substrates within
lymphocytes and other rapidly dividing cells leading to their
death.” Because of an increased carrier frequency of a nonsense
mutation, ADA deficiency is significantly more common among
individuals of Somali decent.’

Historically, most patients with SCID were identified after
presenting with recurrent and opportunistic infections;
however, the implementation of newborn screening (NBS) for
SCID using the TREC assay has led to the identification of
patients during the first weeks of life, before the development of
life-threatening infections. TRECs are small circles of non-
replicating DNA formed during T-cell receptor rearrangement
that are a biomarker of recent thymic emigrants. The TREC
assay enumerates the number of TRECs in dried blood spots by
real-time PCR and screens for low numbers of naive T cells.”
Currently, 44 US states have active screening programs in
place with 4 additional states piloting TREC screening. A recent
systemic review of the TREC assay in NBS found the sensitivity
to be 100% for typical SCID.” Prematurity is a common cause of
false-positive results, but other syndromes associated with T-cell
lymphopenia have also been identified with TREC NBS.”*
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Although TREC NBS has been highly successful, it can miss
infants with hypomorphic mutations in SCID-causing genes and
other combined immunodeficiencies in which naive T cells are
present at birth such as delayed-onset ADA deficiency, MHC
class II deficiency, and Wiscott-Aldrich syndrome.’

Although there are several monogenic defects that lead to
SCID, the clinical diagnosis of SCID does not require a genetic
diagnosis." Once a diagnosis of SCID is established, it is
important to implement appropriate infection precautions and
prophylaxis. HSCT is the most common treatment strategy;
however, gene therapy and enzyme replacement are other options
depending on the underlying molecular defect and donor avail-
ability. The significance of early identification can be demon-
strated by evaluating the 5-year survival rate of patients with
SCID undergoing HSCT. Infants transplanted by age 3.5
months have a survival rate of 94%. In contrast, when HSCT is
performed on infants older than 3.5 months with active infec-
tion, the 5-year survival rate drops to 50%.”
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