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EXECUTIVE SUMMARY
Newborn screening is a public health success story and is critical for many babies born with metabolic
and genetic diseases who can quickly be identified using simple tests of a few drops of dried blood. Early
diagnosis, intervention, and treatment of these rare diseases have a dramatic positive effect on the child’s
life as well as the quality of life of the entire family and caregivers. The cost to the public is much less
when children with metabolic and genetic diseases that are treatable are diagnosed early and the children
can receive early intervention and medical treatment. Newborn screening can make the difference
between disability and death within the first months or years of life and may allow the child to live a
longer symptom or disease free productive life. Some of these rare diseases now have FDA approved
medical treatments that have been shown to be especially effective if implemented early in the disease.
Potential therapies for many more rare diseases are being evaluated in clinical trials and/or under
regulatory review. The promise of newborn screening is to improve health outcomes for all children,
regardless of location, race, ethnicity, or socioeconomic status.
Every year, as part of the newborn screening process, four million newborns in the United States are
routinely screened for genetic and metabolic conditions. In 2015 there were approximately 120,800 live
births in North Carolina with about 99% of all babies receiving newborn screening. It is estimated if all
currently recommended conditions were screened that 5 in 1000 newborns could be identified as having a
condition amenable to therapy improving outcomes for that child.
The Recommended Uniform Screening Panel (RUSP) is a list of metabolic and genetic conditions that are
recommended by the Secretary of the U.S. Department of Health and Human Services (U.S. DHHS) for
states to screen as part of their state universal newborn screening (NBS) programs. Conditions on the
RUSP are chosen based on evidence that supports the potential net benefit of screening, the ability of
states to screen for the condition, and the availability of effective treatments. There are 34 core conditions
and 26 secondary conditions. The U.S. DHHS recommends that every newborn be screened for all core
conditions on the RUSP.
North Carolina ranks in the lowest quintile of states with respect to the number of core plus secondary
plus other conditions screened and the state fee charged. North Carolina currently screens for 31 of the 34
core conditions, 17 secondary conditions, plus additional disorders associated with Sickle cell disease.
North Carolina charges hospitals a $44 fee established by the General Assembly that partially covers the
cost of the newborn screening test. Many additional secondary conditions on the RUSP could be detected
and reported due to universal screening of another disorder with little expansion of existing resources.
There are opportunities and challenges for North Carolina to enhance its newborn screening program.
First and foremost, there is a need for state government officials, policymakers, and the health care
provider community to become better educated on the life changing benefits to children and their families
of newborn screening, early intervention, and short-term and long-term follow-up. Newborn screening is
low-cost health care with very significant benefits. As shown in the photograph on the cover, the North
Carolina State Laboratory of Public Health (SLPH) reports that newborn screening is responsible for
saving 254 babies through November 2017. Facts such as these provide an important validation of North
Carolina’s newborn screening program and should be broadly disseminated to policymakers and the
public. The next Rare Disease Day on February 28, 2018 is an opportunity for North Carolina to highlight
the public health success story that is newborn screening.
The process for adding a condition to a state newborn screening panel is complicated and varies from
state to state. Most of the state programs, including North Carolina, rely upon their state newborn
screening advisory committees and state health officials to assist with this process. North Carolina
requires a change in state rules by the North Carolina Commission for Public Health or requires
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legislative action by the General Assembly when they add conditions to the panel. A scientific evidencebased process that relies on the expertise of the North Carolina Department of Health and Human
Services, the SLPH, and the Commission for Public Health should be used to proactively identify
additional conditions that could be added to the state screening panel. There are several conditions with
approved treatments that currently are not included on the panel and additional diseases with treatments
likely to be approved soon by regulatory agencies. Proactive consultation with relevant stakeholders
would enable North Carolina to take a leadership position in this area.
A well-funded newborn screening program is essential to the SLPH’s ability to provide this public health
service. The General Assembly provides additional funding to the SLPH through the newborn screening
fee and one-time/non-recurring appropriations for new equipment and personnel. However, as noted
above, the current $44 newborn screening fee only partially covers the cost of the SLPH testing. Also, test
equipment can become obsolete and maintaining a well-trained workforce in a rapidly evolving field such
as newborn screening can require a more sustainable funding mechanism.
Short-term and long-term follow-up of children identified with a rare disease is another critical part of the
newborn screening program that must be adequately funded. Sometimes children do not manifest
symptoms of their disease until later in life. North Carolina provides long-term follow-up for people with
Sickle Cell disease through the Women's Health Branch and provides short-term follow-up by genetic
counselors for the other genetic conditions. In the 2017 long session, the North Carolina General
Assembly reduced funding for newborn genetic screening short-term follow-up due to a reallocation of
the Maternal & Child Health Services Block Grant (Title V).
North Carolina is a leader in the application of pilot programs and the development of new technology for
newborn screening. Pilot studies, as described below, provide important information on children with rare
diseases and can validate screening test procedures. RTI International, in partnership with the North
Carolina SLPH, Duke University and the University of North Carolina at Chapel Hill conducted a pilot
study for mucopolysaccharidosis type I (MPS I). More than 58,000 infants in North Carolina were
screened last year and one child was identified with severe MPS I who had a successful stem cell
transplant and is now doing well at home. The SLPH in collaboration with RTI International also
performed a pilot study to screen for severe combined immunodeficiency (SCID). The success of the pilot
study has now led to the inclusion of SCID on standard screening of all newborns in North Carolina. RTI
International has also launched a research program called Early Check in collaboration with Duke
University, the University of North Carolina at Chapel Hill, Wake Forest University and the North
Carolina SLPH. Early Check will offer free genetic screening for two additional conditions not included
in the state's current list of standard disorders that are tested—spinal muscular atrophy (SMA) and fragile
X syndrome. These pilot studies are good models for collecting data to assist in decision making on
which conditions to include in standard newborn screening and serve to inform policy both in the state of
North Carolina and nationwide.
In the future, targeted genomic testing and next generation sequencing will be game-changers in both the
number of new conditions that can be identified and the ability to rapidly screen newborns and children
for rare diseases. Currently whole genome sequencing is too expensive for routine newborn screening.
However, costs are coming down and states need to prepare for the day when targeted genomic or exome
testing becomes the standard methodology.
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Section 1 – Benefits of Newborn Screening
Newborn screening can identify rare diseases in the first few days of a baby’s life. Depending on the type
and severity of the disease, early intervention and treatment can produce lifesaving changes for these
children, a dramatically improved quality of life for the entire family, and often significantly reduced
costs to the public health care system. Many metabolic and genetic conditions have FDA approved
medical treatments. In addition, Federal programs such as the Orphan Drug Act, Orphan Drug Tax Credit,
and Rare Pediatric Disease Priority Voucher program provide life science companies a financial incentive
to develop new treatments for rare diseases and these companies are responding to the need.
The Recommended Uniform Screening Panel (RUSP – Appendix A) is a list of metabolic and genetic
conditions that are recommended by the Secretary of the U.S. Department of Health and Human Services
(U.S. DHHS) for states to screen as part of their state universal newborn screening (NBS) programs.
Conditions on the RUSP are chosen based on evidence that supports the potential net benefit of screening,
the ability of states to screen for the condition, and the availability of effective treatments. There are 34
core conditions and 26 secondary conditions. The U.S. DHHS recommends that every newborn be
screened for all core conditions on the RUSP.
Before a new condition is added to the RUSP, the Federal Advisory Committee on Heritable Disorders in
Newborns and Children (ACHDNC) performs an External Evidence Review of the benefits and harms of
newborn screening for a condition and the capability of state newborn screening programs to offer
comprehensive testing and follow-up for the condition. If the Advisory Committee concludes that there
are significant net benefits to newborn screening for a condition, then the Chair of the Committee writes a
recommendation letter to the Secretary of the U.S. Department of Health and Human Services who has
the final authority to accept the recommendation and add a new condition to the RUSP.
When all newborn screening conditions on the RUSP are combined, including hearing loss and critical
congenital heart disease, approximately 5 in 1000 newborns have a condition detectable by screening that
can be addressed.1
The March of Dimes Fact Sheet Newborn Screening Saves Lives and Money2 provides several examples
of the health benefit of newborn screening for babies.


Screening for congenital hypothyroidism, a condition on the RUSP, allows for thyroid hormone
supplementation to prevent cognitive impairment and saves an estimated $400 million dollars per
year.



Phenylketonuria (PKU), the first newborn screening test developed in the United States, is a genetic
condition costing $1-2 billion annually in care for patients treated too late. The annual costs associated
with screening ($142 million) and treatment ($200 million for special dietary formula for PKU
patients) are much lower.



Severe combined immunodeficiency (SCID) is a treatable illness in which an infant fails to develop a
normal immune system. If undetected and untreated, SCID typically leads to death before the baby’s
first birthday. Early diagnosis can lead to a cure via bone marrow transplant which costs $100,000 if

1

Brosco JP, Grosse SD, Ross LF. Universal State Newborn Screening Programs Can Reduce Health Disparities. JAMA pediatrics. 2015;169(1):7-8.
doi:10.1001/jamapediatrics.2014.2465.
2

March of Dimes, Newborn Screening Saves Lives and Money, 2014.
https://www.marchofdimes.org/materials/Issue-Brief-newborn-screening-november-2014.pdf
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the procedure occurs before 3 ½ months of age. If diagnosed later, the Medicaid treatment cost for an
infant with SCID can exceed $2 million.

Dr. Scott Grosse, Associate Director for Health Services Research and Evaluation at the Centers for
Disease Control and Prevention (CDC), is a leading researcher on the impact and cost-effectiveness of
newborn screening. In one example of how newborn screening and early intervention for congenital
hypothryroidism (CH) improves the health benefit of infants while reducing the overall societal cost, Dr.
Grosse determined that the benefit for CH screening exceeded 20 times the cost.

Reference: APHL, The Newborn Screening Story, 2013, page 70.

North Carolina is considering adding Pompe disease, Mucopolysaccharidosis Type I (MPS I), and XLinked Adrenoleukodystrophy (X-ALD) to the North Carolina newborn screening panel and there is
evidence that early diagnosis and treatment are cost-effective and improves the health and quality of life
of children with these rare diseases and their families.
Pompe disease was added to the RUSP in 2015. Pompe disease is an autosomal recessive disorder that
leads to a deficiency of the enzyme acid α-glucosidase (GAA), resulting in the accumulation of lysosomal
glycogen. Screening for Pompe disease can be done through dried-blood spots using several different
technologies and can be confirmed based on low GAA activity, the finding of specific conditionPage 6

associated mutations, and clinical correlation. Screening has been estimated to cost $1-$2 per infant, in
addition to laboratory start-up costs. Treatment with Enzyme Replacement Therapy (ERT) can cost up to
$100,000 annually, but delayed therapy may result in irreversible muscle damage3. ERT is not curative
and infusions are needed throughout life. ERT through the infant’s first 52 weeks reduces the risk of death
by 95%, and invasive ventilation by 87%. However, the survival rate is much lower if ERT is begun after
6 months of age.4 Without early diagnosis and life-saving treatment, the infantile-onset of Pompe leads to
almost certain death during the first year of life.5 And in the several states that have begun screening for
Pompe disease, early initiation of enzyme replacement therapy has dramatically improved disease
outcomes, with many children reaching normal motor developmental milestones.
Case Study: Morgan Burroughs, Asheville NC

Morgan was diagnosed with Pompe Disease at 21 months. During the first four months of her life, she
had trouble nursing, holding her head up, sitting, crawling, standing, walking, and had delayed
milestones. Prior to treatment, she underwent a number of medical procedures. These included a
gastrostomy tube insertion, tracheotomy, spinal surgery, and an infusion port. Morgan began receiving
ERT at 7 years old. She soon regained mobility, was able to eat solid foods, and attend grade school with
her peers. She has been medically stable for years, though Morgan receives nursing care 10-12 hours per

3

March of Dimes, All Newborns Should be Screened for Pompe Disease, https://www.marchofdimes.org/materials/Pompe-Fact-Sheet_June2015.pdf
4
Kemper AR. Newborn Screening for Pompe Disease: Summary of the Condition Review Workgroup Report. Duke Clinical Research Institute.
May 17, 2013.
http://www.hrsa.gov/advisorycommittees/mchbadvisory/heritabledisorders/meetings/2013/first/pompediseasepresentation.pdf.
5
Paturel, Amy M.S., M.P.H. The Test of a Lifetime: Screening for rare disorders can save lives. Neurology Now. October/November 2013.
Volume 9(5) p 23-27.
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day. She is chronic ventilator dependent and wheelchair confined. Morgan is a student at the University of
North Carolina – Asheville.
MPS I was added to the RUSP in 2016. In the recommendation letter, the Chair of the ACHDNC stated
“The Committee strongly believes that screening for MPS I disease will lead to significant net benefits for
infants born with this rare condition.”6 MPS I patients are missing the enzyme α-L-iduronidase (IDUA),
which is essential in breaking down materials stored in the body’s cells, causing progressive damage.
Severe MPS I occurs in approximately 1 in 100,000 newborns. Although there is no cure, treatments such
as hematopoietic stem cell transplantation (HSCT) and/or ERT as well as emerging treatments such as
gene therapy and readthrough therapy can help make MPS I a more manageable disease.
Case Study: Ruby Kate Leonard, Russell County VA7

Ruby Kate was born July 13 just after Tennessee started newborn screening for MPS I. The family, from
Russell County in Virginia, crossed the state line into Tennessee when Ruby Kate was born at Bristol
Regional Medical Center. Ruby Kate tested positive for MPS I. Because Ruby Kate's condition was
caught early, the Leonard family was able to get her a stem cell transplant at Duke University at the age
of 3 months and 13 days. Virginia does not screen for MPS I so if Ruby Kate had been born in Virginia
her rare disease would not have been detected.
X-ALD was added to the RUSP in 2016. ALD is a genetically determined neurological disorder that
affects 1 in every 17,900 boys worldwide. The presentation of symptoms occurs somewhere between the
ages of 4 and 10, and affects the brain with demyelination. Boys develop normally until the onset of
symptoms occurs. Symptoms typically rival those of attention deficit disorder before serious neurological
involvement becomes apparent. The symptoms progress rapidly and lead to vegetative state within two
years, and death anytime thereafter.8 Treatments include HSCT and adrenal cortisol replacement therapy.
Early diagnosis allows physicians to follow ALD-specific medical guidelines which use MRI scans to
detect brain lesions when they are small and long before neurological symptoms appear. ALD children
who are diagnosed early and treated do very well and have little or no disability. However, ALD children

6

Letter from Joseph A. Bocchini, Jr., M.D. to Secretary Sylvia Mathews Burwell, April 13, 2015.
https://www.hrsa.gov/sites/default/files/hrsa/advisory-committees/heritable-disorders/reports-recommendations/letter-to-sec-mps1.pdf
7
Family of daughter born with genetic disorder fights for new state law, December 1, 2017. http://www.wcyb.com/news/virginia/russellcounty/family-of-daughter-born-with-genetic-disorder-fights-for-new-state-law/665725908
8
ALD Foundation. http://www.aldfoundation.org/ald.php
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who are diagnosed and treated after the lesions grow large have severe disability for the rest of their lives
and require substantial and expensive educational, physical, and social services.9

Samuel (left) was diagnosed with ALD at age 5 and received early treatment. Jonathan (right) suffered
severe brain damage before he was diagnosed with ALD at age 7.

9

Keith Van Haren, M.D., Department of Neurology, Stanford University, Early diagnosis for ALD is both Humane and Cost-Effective, March 21,
2014.
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Section 2 - History of Newborn Screening in North Carolina
Universal newborn screening services have been available in North Carolina since 1966. In 1991,
newborn screening became a legislative mandate with the passage of House Bill 890 "An Act to Establish
a Newborn Screening Program." The North Carolina State Laboratory of Public Health (SLPH) began
screening all infants born in North Carolina for phenylketonuria, then added tests for congenital
hypothyroidism and later for galactosemia, congenital adrenal hyperplasia, and hemoglobinopathy disease
(e.g., sickle cell).
N.C. Gen. Stat. § 130A-125 enacted in 1991 requires the North Carolina Department of Health and
Human Services to establish and administer a newborn screening program that shall include, but shall not
be limited to:
(1) Development and distribution of educational materials regarding the availability and benefits
of newborn screening.
(2) Provision of laboratory testing.
(3) Development of follow-up protocols to assure early treatment for identified children, and the
provision of genetic counseling and support services for the families of identified children.
(4) Provision of necessary dietary treatment products or medications for identified children as
medically indicated and when not otherwise available.
(5) For each newborn, provision of physiological screening in each ear for the presence of
permanent hearing loss. (Added in 2001)
(6) For each newborn, provision of pulse oximetry screening to detect congenital heart defects.
(Added in 2009)
§ 130A-125 requires the North Carolina Commission for Public Health (http://cph.publichealth.nc.gov/)
to adopt rules necessary to implement the Newborn Screening Program. The Commission defines the
screening panel in its regulatory code. The rules shall include, but shall not be limited to, the conditions
for which screening shall be required and provide that screening shall not be required when the parents or
the guardian of the infant object to such screening. The North Carolina General Assembly does not define
the state’s newborn screening panel although it can pass a law adding new conditions to the panel.
§ 130A-125 establishes a fee of forty-four dollars ($44) applied to a laboratory test performed by the
SLPH. The fee for a laboratory test is a departmental receipt and shall be used to offset the cost of the
Newborn Screening Program.
In 2001, N.C. Gen Stat. § 58-3-260 was enacted requiring newborn hearing screening to be included in
insurance coverage.
Screening for Biotinidase deficiency was added in 2004 and screening for Cystic Fibrosis was added in
2009. Legislation was passed in May 2013 requiring newborn screening for critical congenital heart
disease (CCHD) using pulse oximetry screening.
In 2015, North Carolina enacted into law the Baby Carlie Nugent Bill, House Bill 698, authorizing the
SLPH to implement screening for severe combined immunodeficiency (SCID), also known as “bubble
Page 10

boy diseases.” Babies with SCID will appear healthy at birth but will quickly become vulnerable to
persistent recurring infections. Hematopoietic stem cell transplantation (HSCT) is the recommended
treatment for SCID to reconstitute the immune system and has a high success rate when performed within
the first few months of life. This treatment procedure for SCID was pioneered by Dr. Becky Buckley at
Duke Medical Center. Dr. Buckley estimated that while a bone marrow transplant for a healthy infant
costs less than $100,000, treatment for a SCID-related infection can cost up to $4.5 million.10
Screening for SCID was added to the North Carolina screening panel in 2017. The Children and Youth
(C&Y) Branch hired an additional Cystic Fibrosis (CF) NBS Genetic Counselor in 2016 to augment
follow-up and allow expansion of current program resources to accommodate the addition of SCID
newborn screening follow-up. The C&Y Branch staff members continue to work with the immunologists
at Duke and UNC to develop educational materials. The C&Y Branch staff will also continue work with
SLPH to implement an educational plan to introduce SCID screening to health departments, primary care
providers, and hospitals.
In the 2017 legislative session, the Haley Hayes Newborn Screening Bill (SB190) was introduced by
Senators D. Davis, Barefoot, Kraweic (primary sponsor), and Waddell on March 6, 2017. The companion
House bill HB270 was introduced by Representatives Lambeth, Adcock, Murphy, and White (Primary
Sponsors) on March 7, 2017. The legislation would add Pompe disease, Mucopolysaccharidosis Type I
(MPS I), and X-Linked Adrenoleukodystrophy (X-ALD) to the North Carolina newborn screening
program. Initial start-up costs to the SLPH for adding these three tests was estimated to be between $1
million and $1.5 million dollars, and recurring costs for adding these three tests are estimated to be
covered by raising the newborn screening fee by $10; however, further analysis is required in order to
confirm or revise estimated costs. The legislation is supported by the March of Dimes and the North
Carolina Child Fatality Task Force, a Legislative Study Commission that recommends policy solutions to
reduce child death, prevent abuse and neglect, and support the safe and healthy development of children.

10

The News & Observer, Governor Pat McCrory Signs Newborn Screening Bill, October 19, 2015. http://www.newsobserver.com/news/politicsgovernment/state-politics/article40276998.html
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Section 3 – Current Status of Newborn Screening in North Carolina
The North Carolina SLPH currently screens for 48 of the 60 conditions recommended by RUSP,
including 31 of the 34 core conditions, 17 secondary conditions, plus additional disorders associated with
Sickle cell disease. Approximately 99 percent of newborns are screened for the core conditions.
The process for adding a condition to a state newborn screening panel is complicated and varies from
state to state. Most of the state programs, including North Carolina, rely upon their state newborn
screening advisory committees and state health officials to assist with this process. Some states follow the
RUSP in adding new disorders to state panels, some states consider the RUSP as one factor in decision
making, while others take a more active and state-centered role in decision-making. North Carolina
requires a change in state rules or requires legislative action when they add conditions to the panel. States
vary greatly with regard to their legislative process for adding a condition and often there are multiple
mechanisms for adding conditions.11
Secondary conditions are those that may be detected while screening for the Core conditions. The SLPH
could detect many additional secondary conditions on the RUSP through expansion of existing resources.
So although North Carolina does not list all 26 of the conditions on the secondary list on their website,
theoretically the SLPH would be able to identify them through current methods of screening with Tandem
Mass Spectrometry (MS/MS) and the T cell receptor excision circles (TRECs) assay used for severe
combined immunodeficiency disease (SCID).
The SLPH encourages health care providers to transmit newborn screening specimens to the SLPH within
24 hours in order to comply with Federal government requirements for timeliness. The SLPH furnishes
mailers to hospitals for collection and shipment of dried blood spot specimens which can exceed 1,000
per day. SLPH in collaboration with United Parcel Service (UPS) collects newborn screening specimens
on Monday through Saturday, with delivery six days a week to SLPH. The cost to the SLPH for this
service is estimated to be $600,000 per year. This cooperation between public health partners strives to
decrease the time between birth and the availability of newborn screening results which are essential for
prompt reporting and follow-up of results that need immediate action.
N.C. Gen. Stat. § 130A-125 requires the North Carolina Department of Health and Human Services to
develop follow-up protocols to assure early treatment for children found to have rare or metabolic
diseases by newborn screening, and the provision of genetic counseling and support services for the
families of identified children. Long-term follow-up is important because some children do not show
symptoms of their genetic or metabolic conditions until later in life.
The Newborn Screening (NBS) Follow Up team, housed in the Division of Public Health Children and
Youth (C&Y) Branch and funded by Title V, ensures that all newborns who screen positive for a
particular genetic diagnosis receive timely follow up to definitive diagnosis and are referred to clinical
management for their condition. Several medical centers throughout the state perform NBS follow-up.
North Carolina provides long-term follow-up for people with Sickle Cell disease through the Women's
Health Branch and provides short-term follow-up by genetic counselors for the other genetic conditions.
Long-term follow-up and medical management is transitioned to sub-specialists.
This year, the North Carolina General Assembly reduced funding for NBS genetic screening short-term
follow-up due to a reallocation of the Maternal & Child Health Services Block Grant (Title V). The
General Assembly eliminated funding for the state genetic counseling centers and possibly for some
11

https://www.hrsa.gov/advisorycommittees/mchbadvisory/heritabledisorders/nominatecondition/reviews/pompereport2013.pdf Page 72
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public health clinics. This funding reimbursed the medical centers and genetic counseling centers for
costs not covered by Medicaid and private insurance. Previously, the genetic counseling centers covered
some of these costs with funding appropriated by the General Assembly using Federal government Title
V funding. The University of North Carolina at Chapel Hill continues to receive funding for short-term
follow-up.
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Section 4 – Innovation in Newborn Screening in North Carolina
North Carolina has been a leader in the application of new technology to newborn screening. In 1999
North Carolina became the first state to initiate universal tandem mass spectroscopy (MS/MS) for
newborn screening. The method was developed at Duke University, from 1990 to 1995 with a pilot study
beginning in North Carolina in 1997. Between 28 July 1997 and 28 July 2005, 944,078 infants were
screened and 219 diagnoses were confirmed on newborns with elevated screening results, for an overall
incidence of 1:4,300.12
RTI International, in partnership with the North Carolina SLPH, Duke University and the University of
North Carolina at Chapel Hill, was awarded an Indefinite Delivery, Indefinite Quantity (IDIQ) contract
from the Eunice Kennedy Shriver National Institute of Child Health and Human Development to promote
rapid implementation of newborn screening pilot studies that will field-test conditions recently added to
or under consideration for the Recommended Uniform Screening Panel (RUSP) in 2015.
The first Task Order for the IDIQ was for mucopolysaccharidosis type I (MPS I). MPS I is a lysosomal
storage disorder that is caused by a reduction in enzymatic activity of alpha-L-iduronidase (IDUA).
Infants with the severe form (previously referred to as Hurler syndrome) appear normal at birth but often
have frequent respiratory infections, coarse features, skeletal changes, progressive developmental delay,
progressive intellectual disability, and hearing loss. Hematopoietic stem cell transplantation before 2
years of age can prevent cognitive decline, heart disease, and other symptoms. If left untreated, the severe
form of MPS I usually leads to death in childhood. More than 58,000 infants in North Carolina were
screened last year and one child was identified with severe MPS I who had a successful stem cell
transplant and is now doing well at home.
In April 2017, the SLPH in collaboration with RTI International began a pilot study to screen for severe
combined immunodeficiency (SCID). The statewide pilot study uses the dried blood spot specimens to
optimize testing conditions and then will integrate the screening program into the standard newborn
screening panel. During the pilot study, results obtained from babies that suggest an elevated risk for
SCID will be communicated to the health care provider by phone call or fax with recommendations for
follow-up testing and precautionary measures to avoid exposure to infection. The success of the pilot
study has now led to the inclusion of SCID on standard screening of all newborns in North Carolina.
RTI International has also launched a research program called Early Check in collaboration with Duke
University, the University of North Carolina at Chapel Hill, Wake Forest University and the North
Carolina SLPH. Early Check will offer free genetic screening for two additional conditions not included
in the state's current list of standard disorders that are tested—spinal muscular atrophy (SMA) and fragile
X syndrome. Early Check will help provide more data for the U.S. Department of Health and Human
Services' Advisory Committee on Heritable Disorders in Newborns and Children to assist in decision
making on which conditions to include in standard newborn screening.
Baebies, Inc. is a Research Triangle Park small business that started up in 2014 on the basis of Duke
University research that develops, manufactures and commercializes high throughput screening platforms
for lysosomal storage diseases with the only existing FDA authorized screens for MPS I, Pompe,
Gaucher, and Fabry disease. The company has screens for additional conditions in development and is
also developing a near-patient platform for numerous pediatric condition-specific diagnostic panels
anticipating the first panel to be for hyperbilirubinemia.

12

Frazier, D.M., Millington, D.S., McCandless, S.E. et al. The tandem mass spectrometry newborn screening experience in North Carolina:
1997–2005; J Inherit Metab Dis (2006) 29: 76. https://doi.org/10.1007/s10545-006-0228-9
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Section 5 - Funding for Newborn Screening in North Carolina
Most states collect a fee for newborn screening that varies from state to state in part because the states test
for different conditions and pay for their newborn screening programs in different ways. Birthing centers
and hospitals sometimes bill directly for newborn screening or include the fee in the maternity charges.
Many health insurance programs pay the fees for newborn screening. For eligible families, the State
Children’s Health Insurance Program or Medicaid can pay the fees for newborn screening.
It is a misconception that the North Carolina General Assembly must pass legislation before a new
condition or disorder can be added to the state’s newborn screening panel. By statute, the North Carolina
Commission for Public Health is responsible for defining the screening panel in its regulatory code. The
Commission consists of 13 members, four of whom are elected by the North Carolina Medical Society
and nine who are appointed by the Governor. The General Assembly has historically not created or
modified law that adds a new condition or disorder by name. In recent memory, the exception to this has
been CCHD and Newborn Hearing. The Commission then adopts a rule to implement newborn screening
for the newly added condition.
However the General Assembly has de facto control over the screening panel because the General
Assembly must appropriate funds (one time/non-recurring) to the SLPH for new equipment and personnel
to screen for added conditions and the General Assembly must pass legislation to change the newborn
screening fee currently set at $44. Consequently, the General Assembly must agree to add a new
condition to the screening panel and appropriate funds to the SLPH or the new condition becomes an
unfunded mandate to the SLPH.
For example, in 2017 the General Assembly considered the Haley Hayes Newborn Screening Bill
(SB190/HB270) that would add Pompe disease, Mucopolysaccharidosis Type I (MPS I), and X-Linked
Adrenoleukodystrophy (X-ALD) to the North Carolina newborn screening program. The initial start-up
costs to the SLPH for adding these three tests was estimated to be between $1 million and $1.5 million
dollars, and recurring costs for adding these three tests were estimated to be covered by raising the
newborn screening fee by $10. Neither body of the General Assembly voted on the Bills during the 2017
Long Session. It is believed the legislation will be reconsidered in the 2018 Short Session.
When the North Carolina newborn screening (NBS) program was created, the cost of the entire NBS
Program was funded using State Appropriations; therefore, authorized submitters were not charged for the
cost of NBS. In FY2000, the General Assembly established a process for the SLPH to bill Medicaid for
NBS laboratory testing. In FY2002 (Session Law 2002-126) the General Assembly reduced
appropriations in the amount of $766,667 on a recurring basis and replaced it with a $10 fee to be charged
to hospitals. Additionally Medicaid receipts were budgeted in lieu of an additional $2,400,050 in
Appropriated Funds. The fee was increased to $14 in FY2006 to implement newborn screening for
Biotinidase and State Appropriations were reduced by $370,690 based on the Fee increase. In FY2007
(Session Law 2007-323), the General Assembly increased budgeted receipts from Medicaid for the SLPH
and reduced State Appropriations by $4,000,000. In FY2008 (Session Law 2008-107), the General
Assembly increased the NBS Fee to $19 to cover the increased cost to add Cystic Fibrosis and budgeted
the Fee receipts and reduced State Appropriations by $401,379 to reflect the collections from Medicaid
receipts. In FY2015 (Session Law 2015-241), the General Assembly increased the Fee from $19 to $24
to cover testing for severe combined immunodeficiency (SCID). In FY2016, the SLPH was directed by
the DHHS Secretary to stop billing Medicaid for NBS (approximately 50% of the 120,000 newborns born
in North Carolina annually) and bill all submitters the Fee of $24 for each newborn. North Carolina
Medicaid said they were already reimbursing hospitals through the Diagnosis-Related Groups (DRGs),
which were capped in 1995. In FY2017, the General Assembly in the Appropriations Act of 2016 (House
Bill 1030/State Law 2016-94) increased the newborn screening fee from $24 to $44, generating $2.4M to
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compensate for the loss of NBS Medicaid revenue. However, the $44 Fee only covers the direct cost of
NBS screening and Follow-up Program which ultimately led to a revenue shortfall for the SLPH. Since,
FY2016, SLPH has operated with an approximate $4M deficit due to this revenue reduction.
The General Assembly appears to understand there is a funding issue with the SLPH. In last year’s
budget, the General Assembly instructed the Department of Health and Human Services to review the
current fee schedule for medical and environmental services provided by the SLPH and report any
recommended strategies for addressing its structural budget deficit by March 1, 2018.
In the future, screening for additional metabolic and rare diseases in newborns may require new
techniques and new metrics that the SLPH may not have the experience, or the funding, to easily
implement. Laboratory costs are only part of a newborn screening program. Many states use their
newborn screening fee to help fund the entire NBS program including the short-term and long-term
follow-up costs. North Carolina funds these parts of the NBS program separately. Cooperation among the
North Carolina Department of Health and Human Services and the General Assembly, physicians and
hospitals in the state, and advocacy groups is essential to determining which conditions North Carolina
should add to the screening panel and assuring adequate support for testing and follow-up.
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Section 6 – Opportunities for North Carolina to Improve its Newborn Screening
Program
There are several opportunities for North Carolina to enhance the number of conditions screened, improve
the process for adding new conditions to the state’s screening panel, and better fund the newborn
screening program. The SLPH in cooperation with RTI International, UNC, and Duke University has
participated in several pilot studies to validate methods for screening for newborn conditions. These pilot
studies have provided valuable information on both the number of newborns with specific genetic
conditions and the requirements and equipment needed for effective screening. The results have provided
guidance to the Federal government and other states as they add conditions to their newborn screening
panels. Unfortunately, in North Carolina once a pilot study is complete there is no quick mechanism for
adding the condition to the state’s screening panel until the General Assembly appropriates funding.
The RTI Early Check program will offer free genetic screening for two additional conditions not included
in the state's current list of standard disorders that are tested—spinal muscular atrophy (SMA) and fragile
X syndrome. There is a very high likelihood that SMA will be added to the RUSP in the very near future.
The SLPH’s participation in the Early Check program should give North Carolina a head start in
preparing to screen for SMA.
There are many steps involved with adding conditions to state newborn screening panels and the process
often takes several months to years. Once a decision is made to add a condition, a state newborn screening
program attempts to obtain funds, purchase equipment, validate a method, hire and/or train new staff, and
provide educational materials to providers. Additionally, if funds are not provided, then the newborn
screening program must figure out how to increase newborn screening fees or cover the cost of the test.13
The General Assembly could appropriate an equipment fund to be used by the SLPH to purchase new
equipment to better test for conditions already on the state’s screening panel or to add equipment to test
for newly added conditions.
Some states allow the state’s Secretary of Health and Human Services to add conditions to the newborn
screening panel. For example, in Minnesota disorders are added to the state’s newborn screening panel by
the Commissioner of Health after considering:
• The adequacy of analytical methods to detect the disorder,
• The severity of the medical disorders caused by the disorder and
• The ability to effectively treat those associated medical disorders.
The Commissioner also must consider the recommendation of the state’s Advisory Committee on
Heritable and Congenital Disorders. Without its recommendation, the Commissioner may not add a
disorder to the screening panel.14
In the future, targeted genomic testing and next generation sequencing will be a game-changer in both the
number of new conditions that can be identified and the ability to rapidly screen newborns and children
for rare diseases. Currently whole genome sequencing is too expensive for routine newborn screening.
However, costs are coming down and states need to prepare for the day when targeted genomic or exome
testing becomes the standard methodology. The Association of Public Health Laboratories says in The
Newborn Screening Story that:

13

https://www.hrsa.gov/advisorycommittees/mchbadvisory/heritabledisorders/nominatecondition/reviews/pompereport2013.pdf page 72.

14

APHL Fact Sheet. Adding New Disorders to State Newborn Screening Panels: The Minnesota Process; October 2015.
https://www.aphl.org/aboutAPHL/publications/Documents/NBS_MN_NBSPanelConditions_FactSheet_102015.pdf
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“Labs are increasingly doing genetic testing as part of newborn screening. The most common use
is to pinpoint the type and severity of a disorder. A positive initial screen for cystic fibrosis or
sickle cell anemia, for instance, is usually subject to a round of DNA testing. This further testing
for a condition can determine whether the baby has a type that can benefit from early treatment, a
milder form, a type that might not manifest until later in life, or whether the baby simply has the
trait, or carrier gene. Whole genome testing is still prohibitive – both in terms of cost and in
volume of data – for mass screening programs. While advances in cloud computing may make
whole genome sequencing cheaper and simpler even within five years, the problem has always
been getting meaningful information out of the huge mass of data. However, whole exome
methods on the dried-blood spot are a simpler and cheaper method that could be employed in
labs. Exome sequencing, in effect, looks at a relevant chapter of a genome instead of reading the
whole book. “15

15

APHL, The Newborn Screening Story, 2013, pp 77-79.
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Section 7 – Comparison of North Carolina’s Newborn Screening Program with
Other States
North Carolina ranks in the lowest quintile of states with respect to the number of core plus secondary
plus other conditions screened and the state fee charged. Like most states, North Carolina screens for at
least 31 of the 34 core conditions on the RUSP16.
Several organizations including NewSTEPs, BabysFirstTest, and the National Organization of Rare
Diseases (NORD) report the number of conditions screened by state and the associated state fees which
sometimes include the cost for a repeat screening. Shown below are the number of conditions screened
and the state screening fee as reported by NewSTEPs. Conditions screened included core, secondary, and
other and include conditions universally screened as required by law or rule, likely to be detected and
reported due to universal screening of another disorder, and offered to select populations17.
Most newborn screening is done using dried blood spot testing that varies in cost by state with some
states covering all or part of the total cost. North Carolina’s current newborn screening fee of $44 is a
lower fee than many nearby states (fees in GA, VA, TN, SC, AL range from $50 to $150). In both the
number of RUSP conditions screened and the fee charged for the newborn screening North Carolina is
significantly below the national averages indicating room for improvement.

16

NewSteps, Newborn Screening Status for All Disorders, https://www.newsteps.org/resources/newborn-screening-status-all-disorders
Accessed December 11, 2017.
17
NewSTEPS Select a State to View Profile Information, https://data.newsteps.org/newsteps-web/stateProfile/input.action
Accessed December 11, 2017.
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Note: The District of Columbia, Florida, Kansas, New York, and Pennsylvania do not charge a fee for
newborn screening.
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Section 8 - Best Practices by States for Newborn Screening
Many states in the Southeast including Tennessee, Mississippi, Missouri, Kentucky, Texas, Florida, and
South Carolina perform newborn screening for more conditions than North Carolina.
California and Florida have passed legislation enabling automatic inclusion in their state’s newborn
screening panel of new conditions added to the RUSP. The California State Department of Public Health
is required to expand statewide screening of newborns to include screening for any disease that is
detectable in blood samples as soon as practicable, but no later than two years after the disease is adopted
by the RUSP. In Florida, the state’s Genetics and Newborn Screening Advisory Council is required to
review new conditions added to the RUSP within one year. Conditions recommended for screening by
Florida’s Council must be implemented by the state’s Department of Health within 18 months.
Newborn screening for Pompe disease was added to the RUSP in March 2015 and X-linked
Adrenoleukodystrophy (X-ALD) and Mucopolysaccharidosis I (MPS I) were added in February 2016. As
of August 1, 2017, Pompe is currently universally screened for in five states- Illinois, Kentucky Missouri,
New York and Pennsylvania. MPS I is currently universally screened for in four states- Illinois,
Kentucky, Missouri and Pennsylvania. New York is offering MPS I newborn screening to select
populations. X-ALD is currently universally screened for in five states- California, Connecticut,
Minnesota, New York and Pennsylvania.18 In August 2018, California will begin screening for Pompe
and MPS I. Legislation has also been passed in Georgia to screen for Krabbe, Missouri to screen for MPS
II and spinal muscular atrophy (SMA), and Nebraska and Washington to screen for MPS I.
Some states have gone beyond the RUSP and have added or are planning to add certain lysosomal storage
diseases (LSDs) to their newborn screening panels. On June 1, 2015, after a nearly seven month long pilot
program, Illinois became one of three states to implement testing for LSDs joining New York and
Missouri19. Statewide testing in Illinois was implemented for five LSDs (Gaucher, Fabry, MPS I,
Niemann-Pick A/B and Pompe) and state law requires two additional conditions, MPS II and Krabbe,
which will be added at a later date.

18

National Newborn Screening Meeting on New Disorders: Pompe, MPS I and X-ALD; Meeting Summary and Notes
June 22-23, 2017. https://www.newsteps.org/sites/default/files/new20disorders20meeting20summary202017_meetingsummary_july2017_ss.pdf
19

Association of Public Health Laboratories, Addition of lysosomal storage disorders to newborn screening panels is complex and highly
emotional, Michele Forman, http://www.aphlblog.org/2016/03/addition-of-lysosomal-storage-disorders-to-newborn-screening-panels-iscomplex-and-highly-emotional/; Accessed October 10, 2017.
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Appendix A – U.S. Secretary of the Department of Health and Human Services
Recommended Uniform Screening Panel

Table 1 – Core Conditions on the Recommended Uniform Screening Panel
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Table 2 – Secondary Conditions on the Recommended Uniform Screening Panel
Reference: Department of Health and Human Services, Advisory Committee on Heritable Disorders in Newborns
and Children, Recommended Uniform Screening Panel. Accessed October 10, 2017.
https://www.hrsa.gov/advisorycommittees/mchbadvisory/heritabledisorders/recommendedpanel/

Page 23

Appendix B – Experts Interviewed
North Carolina State Laboratory of Public Health – Dr. Scott Zimmerman and Dr. Sara Beckloff
North Carolina Division of Public Health, Women’s and Children’s Health Section – Dr. Kelly Kimple
North Carolina Child Fatality Task Force – Kella Hatcher
University of North Carolina at Chapel Hill – Dr. Cynthia Powell
Duke University Medical Center – Dr. Loren Pena
March of Dimes - Tiffany Gladney, Peg O'Connell, and Aleks Casper
Everylife Foundation – Julia Jenkins, Rachel Klein, and Hannah Clausen
Baebies Inc. – Erin Frey
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Appendix C – NewSTEPs Reported Number of Conditions Screened and State
Screening Fee
State
Alabama
Alaska
Arizona
Arkansas
California
Colorado
Connecticut
Delaware
District of Columbia
Florida
Georgia
Hawaii
Idaho
Illinois
Indiana
Iowa
Kansas
Kentucky
Louisiana
Maine
Maryland
Massachusetts
Michigan
Minnesota
Mississippi
Missouri
Montana
Nebraska
Nevada
New Hampshire
New Jersey
New Mexico
New York
North Carolina
North Dakota
Ohio
Oklahoma
Oregon
Pennsylvania
Rhode Island
South Carolina
South Dakota
Tennessee
Texas
Utah
Vermont
Virginia
Washington
West Virginia
Wisconsin
Wyoming

Total
46
53
43
32
53
45
59
52
56
53
53
53
52
63
52
52
43
62
38
61
57
60
56
59
59
61
48
54
56
58
57
53
60
48
55
46
52
53
62
61
55
53
59
55
60
60
52
32
56
46
51

Average

53

Conditions Screened
Core
Secondary
30
16
31
22
31
12
31
1
32
19
31
14
32
22
31
21
30
25
31
20
31
22
31
22
30
22
33
27
30
22
31
21
31
12
33
24
30
8
31
25
31
25
28
27
33
23
34
25
31
25
33
24
31
17
31
23
30
26
28
25
31
26
31
22
33
22
31
17
31
22
31
14
31
21
31
22
30
23
31
25
31
24
31
22
33
24
31
24
31
23
31
25
31
21
30
2
31
25
32
14
30
21

Other
0
0
0
0
2
0
5
0
1
2
0
0
0
3
0
0
0
5
0
5
1
5
0
0
3
4
0
0
0
5
0
0
5
0
2
1
0
0
9
5
0
0
2
0
6
4
0
0
0
0
0

Reporting
Date
1/24/2017
9/27/2017
8/3/2017
4/28/2017
7/24/2017
7/26/2017
2/13/2017
3/22/2017
1/2/2017
11/13/2017
5/31/2017
5/1/2017
1/2/2017
1/2/2017
11/13/2017
5/1/2017
11/6/2017
8/10/2017
1/2/2017
9/25/2017
11/21/2017
11/13/2017
9/18/2017
8/10/2017
3/27/2017
4/28/2017
4/12/2017
4/27/2017
4/24/2017
4/28/2017
10/12/2017
4/28/2017
8/7/2017
12/4/2017
11/13/2017
1/2/2017
2/2/2017
1/2/2017
12/8/2017
4/28/2017
10/14/2017
1/2/2017
8/10/2017
7/31/2017
4/24/2017
1/2/2017
5/31/2017
5/23/2017
5/9/2017
12/7/2017
4/28/2017

NewSTEPS Select a State to View Profile Information
https://data.newsteps.org/newsteps-web/stateProfile/input.action
Accessed December 11, 2017.

Conditions screened included core, secondary, and other and include conditions universally screened as
required by law or rule, likely to be detected and reported due to universal screening of another disorder,
and offered to select populations.
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State/NBS Program

Initial Screen Fee

Repeat Screen Fee

Alabama

$150.00 Not Provided

Alaska

$159.50 Included in the initial fee

Arizona

$30.00 Not Provided

Arkansas

$121.00 $121.00

California

$129.25 Included in the initial fee

Colorado

$92.00 Included in the initial fee

Connecticut
Delaware

$98.00 Included in the initial fee
$135.00 Included in the initial fee

Second Screen
Fee
Not Provided
$0.00

Fee is charged for each satisfactory specimen
submitted for testing (initial and repeat).
All of the areas in the Fee Use Details marked
Not Provided "unknown" are covered by the NBS fee, but the
percentages are not disclosed.
$0.00
not applicable since money collected goes into
Not Provided
general funds
Not Provided
Not Provided

$0.00 Included in the initial fee

Not Provided

Florida

$0.00 $0.00

Not Provided

Guam

$63.00 Included in the initial fee

$0.00 Not Provided

Hawaii
Idaho
Illinois

$55.00 Included in the initial fee
$51.00 $49.00
$118.00 $118.00

Indiana

$90.00 Included in the initial fee

Iowa
Kansas
Kentucky
Louisiana
Maine

$122.00
$0.00
$99.00
$30.00
$110.00

Maryland

$106.00 Included in the initial fee

Massachusetts
Michigan

$98.45 Included in the initial fee
$125.16 $117.11

Minnesota

$150.00 $150.00

Mississippi

$110.00 $110.00

Missouri
Montana

$85.00 $85.00
$112.25 $112.25

Nebraska

Included in the initial fee
Not Provided
Included in the initial fee
Not Provided
Included in the initial fee

$45.50 Included in the initial fee

Nevada
New Hampshire
New Jersey

$81.00 Included in the initial fee
$71.00 $71.00
$150.00 Included in the initial fee

New Mexico

$138.00 Included in the initial fee

New York

$0.00 Not Provided

North Carolina
North Dakota
Ohio
Oklahoma
Oregon
Pennsylvania
Puerto Rico

$44.00
$75.00
$74.61
$137.28
$64.00
$0.00
$78.00

Rhode Island

$162.98 Not Provided

South Carolina
South Dakota

Included in the initial fee
Included in the initial fee
$74.61
Not Provided
Included in the initial fee
Included in the initial fee
Included in the initial fee

$81.78 Included in the initial fee
$75.00 Included in the initial fee

The fee is for 2 complete screens and 3 screens for
NICU. Single use cards are $100.

$65.00

District of Columbia

Georgia

Fee Notes

In addition to the hospital fees Florida bills
Medicaid and private insurance for screening tests.
Hospitals are billed $15 per live birth--not for
screening specimens.
GA NBS program does not charge for two repeats
when babies are admitted to a NICU. There is no
charge for second screens when there is an out-ofNot Provided
range result on the initial screen. There is also no
charge to the PCP for second screens when the
initial screen from the hospital is Unsatisfactory.
Public Health is not involved with setting fees or
Not Provided collecting them. The hospitals deal with billing and
paying for screening.
Not Provided
Not Provided
Not Provided
ISDH contracts with the IU NBS Lab. $60 of each $90
NBS fee stays with the lab, so in addition to lab
tests, part of this $60 pays for part of the initial
short-term follow-up as well as the courier service
Not Provided
and other costs the lab incurs (ie IT support,
administration, etc). $30 of each $90 NBS goes to
ISDH for follow-up services, LTFU, IT support, and
short-term follow-up of CCHD.
Not Provided
Not Provided
Not Provided
Not Provided
Not Provided
Fee is per baby regardless of the number of
Not Provided
specimens received
Not Provided
Not Provided EHDI Fee from purchase of NBS card + CDC/HRSA
$10 goes to MN Hands & Voices and $5 goes to the
Deaf Mentor/Adult Role Model program – we don’t
Not Provided see this at all in the program. This $15 was tacked
on to our fee not by us, but by the Deaf and Hard of
Hearing Commission.
Birthing facilities are billed $100 per screen. If there
is poor specimen collection yielding an
Not Provided
unacceptable specimen to use, birthing facilities are
billed $200.
Not Provided
Not Provided Only one screen required for most infants.
$35.50 of fee covers all initial testing and requested
repeats, filter paper, shipping, data management
Not Provided and results reporting. $10 of fee is returned to the
State Program to subsidize the metabolic foods and
formula program.
Not Provided
Not Provided
Not Provided
Initial fee includes the second screen as well as a
Not Provided
third NICU screen in applicable
Because NYS does not charge a fee, the "fee use
Not Provided
details" are not applicable.
Not Provided
Not Provided
Not Provided
Not Provided
$0.00
Not Provided
Not Provided
The initial fee includes dried blood spot, hearing
Not Provided
and developmental assessment screening.
Not Provided
Not Provided
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State/NBS Program

Initial Screen Fee

Repeat Screen Fee

Tennessee

$145.00 Included in the initial fee

Texas
Utah
Vermont
Virginia

$55.24
$112.16
$125.00
$78.00

$55.24
Included in the initial fee
Included in the initial fee
Included in the initial fee

Washington

$76.10 Included in the initial fee

West Virginia

$91.37 Not Provided

Wisconsin
Wyoming
AVERAGE

$109.00 Not Provided
$77.00 Included in the initial fee

Second Screen
Fee

Fee Notes

Fees charged for screening support the lab and
follow-up activities. Fee is split 2/3rd (lab) and 1/3
(follow-up). Fees support IT, LIMS, Courier, EHDI,
Not Provided
and Administration as well. Data on amount spent
on these activities are unknown however are
covered under the fee.
$55.24
$0.00
Not Provided Current fee ($125) implemented 10/01/16
Not Provided
Clinic subsidy fee = $8.40 used to support the
$0.00 specialty clinics that provide medical care to babies
identified with a newborn screening condition.
Not Provided

Initial fee includes a repeat screen fee when
applicable.

Not Provided
Not Provided

$86.54

Source:
https://data.newsteps.org
/newstepsweb/reports/profile/fees.
action ACCESSED
9/13/2017
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