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The goal of this project is to pilot test an SMA proficiency testing program with partner domestic newborn screening
programs. The MQIP team has developed a protocol to make dried blood spot materials that are needed by
newborn screening labs in support of SMA testing including: 1) SMA-like specimens that are homozygous for the
SMN1 exon 7 deletion 2) SMA- carrier specimens that have one normal SMN1 exon 7 and one deletion of SMN1
exon 7 3) “Negative” or normal specimens that will amplify the SMN1 exon 7 4) UNSAT samples that have no
amplification These materials will be sent to partner newborn screening labs that have agreed to assist MQIP in
testing the logistics of the PT program. This pilot will evaluate the shipping logistics and processes related to the
send out of PT materials, the data collection tool, data receipt, analysis and report generation process by CDC as
well as the data reporting and results receipt within domestic newborn screening programs prior to full PT
implementation. The MQIP team will work closely with NSQAP’s data management team with the above processes.

No

Not selected
Not selected
Not selected
Not selected

MQIP is dedicated to supporting state screening programs in their effort to identify newborns with Spinal Muscular
Atrophy (SMA). An integral component of this support is the development, preparation and distribution of quality
assurance materials that can be used by newborn screening labs to meet their quality and regulatory needs. The
MQIP team has been developing and testing a protocol to make dried blood spot materials that are needed by
newborn screening labs in support of SMA testing. MQIP has validated these materials as fit for purpose for
newborn screening of SMA. We now propose the establishment of a pilot of an SMA PT program in domestic
newborn screening programs.

In 2018, SMA was added by the HHS Secretary to the recommended uniform screening panel (RUSP) for newborn
screening and currently 22 domestic public health programs have begun routine screening. It is expected that all
U.S. newborn screening laboratories will adopt SMA screening in the next few years. Infants born with infantile or
type 1 SMA become incapacitated and typically die within 2 to 4 years of life. However, if SMA is diagnosed and
treated prior to onset of symptoms with an FDA approved drug, children with Type 1 SMA can avoid severe,
deleterious effects of the disease and may retain the ability to live relatively normal lives. Newborn screening for
SMA allows for early detection of affected infants that may appear normal at birth and early treatment can halt
irreversible neuronal damage. Newborn screening programs count on CDC's quality assurance program for dried
blood spot materials to help them assure that their assays are accurately detecting babies affected with SMA. If a
child is missed, the baby would die unnecessarily. In addition, public health programs rely on CDC for PT challenges
to comply with their clinical testing regulatory requirements.
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Quality assurance materials that will be used for the pilot PT were created from samples received from two sources
including: de-identified patient samples collected by the Sequoia Foundation in collaboration with the California
Department of Public Health that represent an SMA patient sample (ie homozygous SMN1 exon 7 deletion), an SMA
carrier sample (ie heterozygous SMN1 exon 7 deletion) and an SMA unaffected sample (ie intact SMN1 exon 7
region); and leukodepleted blood from Tennessee Blood Services. These quality assurance materials will be fully
validated by the following criteria with the MQIP quality representative: 1) Transduced cell confirmation relative to
initial blood received - microsatellite analysis a. Results must match those obtained from initial patient donor blood
sample and master bank cells 2) Homogeneity testing - real-time PCR assay that detects the RPPH1 gene a. DNA
concentrations are used to evaluate homogeneity and must return a “Yes” result when using the SAS program
described in NSMB-B/C-LABOP.014 3) Fit for purpose testing - real-time PCR triplex assay that detects SMN1 (exon
7)/TREC/RPP30 a. Assay run on different instruments using different DNA extraction methods and be within
expected ranges MQIP will develop forms, templates, Excel macros and SAS programs as needed for 1) PHL data
collection and instructions; 2) CDC data receipt from PHL and aggregation programs; 3) data analysis programs
and SOPs; 4) report templates and lab verification pages (along with needed SAS programs). NSQAP will
incorporate SMA into the CRM system including: 1) all information and documentation associated with a new PT
program; 2) develop shipping materials and logistics plans; 3) develop system to receive data via Excel data
collection forms and 3) develop system to vet final reports, assure 508 compliance and report dissemination to
PHLs.

Materials will be shipped via FedEx along with instructions (pdf) and an Excel data collection form to participating
state public health laboratories (PHLs) for evaluation. PHLs will run their routine SMN1 detection assay(s) to assess
if any of the five pilot PT specimens give a result that suggests the sample is at risk for SMA. The PHLs will input
the following information on to the data collection form: 1) Lab code number; 2) Type of screening method; 3)
Method of DNA extraction; 4) SMN1 assay primer and probe information; 5) Reference gene assay primer and
probe information; and 6) Clinical assessment based on presence or absence of SMN1 exon 7. Once complete, the
PHLs will return their evaluations to NSQAP DMT for assessment. The MQIP team will perform the evaluation on the
submitted data and generate an SMA program newsletter with individual laboratory assessments, which will be
returned to the participants by email.

In 2018, SMA was added by the HHS Secretary to the recommended uniform screening panel (RUSP) for newborn
screening and currently 22 domestic public health programs have begun routine screening. It is expected that all
U.S. newborn screening laboratories will adopt SMA screening in the next few years. Infants born with infantile or
type 1 SMA become incapacitated and typically die within 2 to 4 years of life. However, if SMA is diagnosed and
treated prior to onset of symptoms with an FDA approved drug, children with Type 1 SMA can avoid severe,
deleterious effects of the disease and may retain the ability to live relatively normal lives. Newborn screening for
SMA allows for early detection of affected infants that may appear normal at birth and early treatment can halt
irreversible neuronal damage. Newborn screening programs count on CDC's quality assurance program for dried
blood spot materials to help them assure that their assays are accurately detecting babies affected with SMA. If a
child is missed, the baby would die unnecessarily. In addition, public health programs rely on CDC for PT challenges
to comply with their clinical testing regulatory requirements. The results of this Pilot SMA PT event will not be
disseminated to the public; although, respondent labs will be notified of their own performance results as part of
the pilot of methods and procedures. CDC will use these results to finalize the SMA PT methods.
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