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Preface 
 
To all parties interested in newborn dried blood-spot screening: 
 
This report represents the commemoration of the first 40 years of newborn dried blood-spot 
screening in Virginia.  The report marks the transition of blood-spot screening using the original 
Guthrie methodology of testing to the current methodology of tandem mass spectrometry.  Since 
newborn blood-spot screening first began in 1966, thousands of Virginia children have been 
diagnosed with disorders that, if left unidentified and untreated, would have resulted in life-long 
disabilities and, in some cases, death.  
 
The achievements of the Virginia newborn dried blood-spot screening program have required the 
efforts of numerous program partners working together across the commonwealth.  This report 
presents an opportunity to recognize the efforts of all who have worked tirelessly over the years 
on behalf of newborns and their families.  First, I would like to mention the ongoing dedication 
of the newborn screening laboratory staff at the Virginia Department of General Services, 
Division of Consolidated Laboratory Services.  Also, grateful acknowledgement is given for the 
hard work and tenacity of the Virginia Department of Health, Virginia Newborn Screening 
Services current and former nurses who have provided tracking and follow-up services during 
the past 40 years.  
 
A heart-felt thank you is extended to the caring healthcare professionals in various locations 
across the state.  It is your face-to-face interactions with families that bring forth the true benefits 
of newborn dried blood-spot screening: the improvement in health outcomes for children in the 
Commonwealth of Virginia.  We thank you all, hospital nursing and lab staff, neonatologists, 
pediatricians, office nurses, family practice physicians, and other healthcare clinicians.  
Acknowledgements would not be complete without a very special thank you to the many 
specialists who provide consultation to the program.  This group is comprised of 
endocrinologists, pulmonologists, hematologists, metabolic dietitians, and genetic metabolic 
physicians who render specialized services to the families of Virginia.  A final acknowledgement 
goes to the parents of newborns.  It is through your efforts that newborns receive repeat 
screening, necessary diagnostic testing, and prescribed treatment protocols.   
 
Without the coordinated efforts of all of these individuals and groups we could not have 
achieved the successes of the last 40 years, nor could we continue to serve the newborns and 
families of the commonwealth now and into the future. 
 
Sincerely, 
 
 
 
Sharon K. Williams, M.S., R.N. 
Virginia Genetics Program Manager 
Virginia Department of Health  
August 2008
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Introduction 
 

In 2006, the Virginia Department of Health (VDH), Division of Child 
and Adolescent Health (DCAH), Virginia Newborn Screening Services 
(VNSS), celebrated its 40th anniversary of screening Virginia infants 
for disorders detected by dried blood-spot testing.  The significance of 
dried blood-spot screening is well documented as a tool to prevent 
permanent disabilities, mental retardation, and death.  Such o
are important public health, societal, and economic issues.  Newborn 
screening, with early diagnosis and treatment of infants affected by
screened disorders, has been heralded as the first (national) population-
based genetic screening program and signaled the integration o
testing into public health services.
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1  The year 2006 also represented a hallmark in Virginia’s 
program with the implementation of the expanded newborn screening panel.  This panel of 28 
dried blood-spot disorders was the recommendation of the American College of Medical Genetics
(ACMG) in its report “Toward a Uniform Screening Panel and System,” released in June 20
The 2005 Virginia General Assembly passed legislation that mandated the Virginia panel of 
screened disorders be expanded to be consistent with the panel recommended by the ACMG.  The 
expanded panel was implemented on March 1, 2006.  This report highlights the first 40 years of 
this critical service and introduces the next chapter of expanded screening in Virginia. 

to measure progress.  Code of Virginia §32.1-65 requires that every 
infant born in Virginia be tested for certain genetic disorders.  VDH a
the Board of Health have the responsibility of promulgating and 
enforcing rules and regulations to administer VNSS.  In 1966, leg
 was enacted that mandated the screening of all infants for phenylketonuria
(PKU).  No additional disorders were added to the panel until 1984 when 
congenital hypothyroidism (CH), maple syrup urine disease (MSUD), 
homocystinuria (HCY), and galactosemia (GALT) were mandated.  
Biotinidase deficiency (BIOT) was added in 1986 and was followed 

creening in 1989.  No additional disorders were added until 2002 when 
congenital adrenal hyperplasia (CAH) became part of the screening panel; in 2004, medium chain
acyl-Co A dehydrogenase deficiency (MCAD) was added.  MCAD screening heralded the initiatio
of tandem mass spectrometry screening (MS/MS) in Virginia, opening the door for further expansion
of the screening panel.  MS/MS is a common analytical technique used to identify unknown 
compounds, quantify known materials, and elucidate the molecular structure and chemical 
composition of organic and inorganic substances.2  This technique allows for the screening 
multiple complex disorders during a single analysis. 
                                                 
1 Newborn Screening Task Force, American Academy of Pediatrics, Newborn Screening: A blueprint for the future 

t by self-convolution,”  
Executive Summary, PEDIATRICS Vol. 106 No.2 Supplement, August 2000, pp. 386-388. 
2 Choo, Keng Wah and Tham, Wai Mun ,”Tandem mass spectrometry data quality assessmen
BMC Bioinformatics, Volume 8, September 20, 2007, pp. 352. 
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More than 100,000 infants are born annually in Virginia.  DCLS 
performs several hundred thousand newborn screening tests per year, 
including initial and repeat tests.  VNSS staff members at VDH 
provide the follow-up services required for thousands of infants with 
abnormal screening results each year.  Since the inception of the 
program, more than 2,000 children have been clinically diagnosed 
with one of the screened disorders or identified as a genetic carrier.   
 
The success of newborn dried blood-spot screening in Virginia 
depends on the continued collaboration of multiple partners involved 

in the screening and follow-up activities associated with the program.  Partners include medical 
specialists, community physicians, hospital medical and nursing staff, DCLS laboratory staff, 
local public health personnel, parents/guardians of those children tested, and VNSS program 
staff.  The newborn screening systemic activities include efficient and timely sample collection, 
rapid transport of specimens to the laboratory, precise analysis, accurate data entry, and prompt 
reporting of results.  Additional time sensitive activities are important components of the 
program.  These components include rapid patient contact, medical evaluation, and as necessary, 
repeat collection of screening samples and/or definitive testing.  In all cases, the infant’s 
physician is notified and it is that physician’s responsibility to communicate the information to 
the family. 

 
VNSS nurses review all abnormal screening reports, initiate appropriate follow-up services, and 
compile data concerning suspected and/or confirmed cases.  This information is maintained for 
statistical purposes.  Only aggregate data are used for reporting.  The prevention of mental 
retardation, developmental disabilities, and sudden unexpected death are the most important 
benefits of newborn screening.  A secondary benefit is the reduction of expenditures for 
potentially costly health care for individuals who, if not diagnosed promptly, would have 
significant physical and/or mental handicaps.  

 
The following section presents a summary of VNSS data from its origin in 1966 until the 
implementation of the expanded panel of disorders in March 2006.  
 

 
One of the tandem mass spectrometers used by DCLS  

to perform testing on many of the expanded panel disorders. 
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Facts About Newborn Screening Services 
 

VNSS is committed to providing quality services to the citizens 
of the Commonwealth of Virginia.  The points listed below 
illustrate some the program’s attributes and facts. 
 

• The Code of Virginia, Section 32.1-65-67 gives VDH 
authority to screen all infants for the current panel of 
disorders.  Twenty-eight dried blood-spot disorders are 
screened as of March 1, 2006. 

 
• Twenty-two of the 28 screened disorders are tested using 

MS/MS technology.  Only CH, CAH, GALT, BIOT, CF, 
and SC diseases are screened using other technology. 

 
• Virginia’s dried blood-spot screening and follow-up services represent a successful 

partnership between the Virginia Department of General Services (DGS) Division of 
Consolidated Laboratory Services (DCLS) and VDH VNSS. 

 
• VNSS functions under the guidance of the Virginia Genetics Advisory Committee, which 

was established by the Board of Health at the program’s inception.  The Committee was 
revitalized in 2002, and new members were added to broaden the scope of participants to 
expand agency/organization and parent representation.  

 
• VNSS and its associated public laboratory services provided by DCLS are supported by 

hospital and provider paid fees.  The fee was established in 1992 with a $16.00 charge for 
each filter paper screening.  As of 2006, the fee for screening the 28 disorders was 
increased to $53.00 for each infant screened and includes DCLS requested repeat 
screenings. 

 
• The fees, from filter paper kit purchases, support all DCLS laboratory expenditures.  In 

addition, a portion of the kit fee supports VNSS.  The Title V Block Grant Program of the 
U.S. Department of Health and Human Services, Health Resources and Services 
Administration (HRSA), Maternal and Child Health Bureau, provides additional VNSS 
funding.  The combination of funding also helps support treatment services for 
individuals diagnosed with metabolic disorders and may include the purchase of 
medically necessary formulas. 

 
• DCLS newborn screening laboratory provides a statewide courier service that picks up 90 

percent of all newborn screening samples from birth hospitals and delivers them to DCLS 
for next day testing. 

 
• DCLS newborn screening laboratory completes testing of normal samples within 24 

hours of arrival at the laboratory. 
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• DCLS newborn screening laboratory and VNSS operate on a six-day workweek to 
provide timely dried blood-spot testing and communication to health care providers about 
infants whose test results warrant emergent follow-up services. 

 
• VNSS utilizes the services of a network of expert pediatric endocrinologists, 

pulmonologists, geneticists, and metabolic specialists to assist in providing information 
and guidance to health care providers as well as families.  Hematological clinical services 
are provided for children diagnosed with sickle cell disease at five locations statewide. 

 
• DCLS newborn screening laboratory recently hired its first doctoral prepared scientist to 

assure quality reporting and interpretation of MS/MS screening. 
 

• VNSS regulations (12VAC 5-91) were revised in 2006 to reflect the program changes 
related to the implementation of the expanded newborn screening panel. 

 
• VNSS updated and developed education resources for health care providers and 

parents/guardians prior to implementation of the expanded panel.  The resources are 
available on the VDH Web site at http://www.vahealth.org . 

 
• Children who are diagnosed with a dried blood-spot screening disorder and are residents 

of Virginia are referred to Care Connection for Children (CCC), which is sponsored by 
VDH Children with Special Health Care Needs Program.  Six centers across the state 
assist families by providing care coordination and parent-to-parent support services.  Care 
coordination helps to ensure that the diagnosed child receives the needed medical, social, 
and developmental services.  The CCC Pool of Funds may pay for necessary metabolic 
formulas and other services for children who meet specific financial, residency, and age 
criteria. 

 
• VNSS contracts with three universities to provide diagnostic, treatment, and consultative 

services to infants and families identified with critical metabolic newborn screening 
results.  Specialists at these universities also provide consultative services to healthcare 
practitioners designated as primary care providers for those children with abnormal and 
critical metabolic newborn screening results. 
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The map above depicts the respective geographic areas of the state served by the three Metabolic 
Treatment Centers (MTC).  Center teams are comprised of metabolic specialists, registered 
dietitians, and other genetic and health professionals.  These centers provide medical 
management and clinical treatment to children and adults diagnosed with a metabolic disorder 
screened in the Virginia panel.  The map also indicates catchment areas of the six Care 
Connection for Children (CCC) sites.  CCC centers serve children with special health care needs 
up to 21 years of age. 
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Virginia Newborn Screening Services Summary for 1991-2006 
 

Number of Diagnosed Cases by Year 

Diseases/ 
Disorders 
(Year Legislated) 
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During the 40 years of newborn screening in Virginia, a total of 2,149 infants have been 
diagnosed with a disorder screened under the program.  The combined hemoglobinopathies, 
including the sickling disorders, account for the largest number diagnosed, 716 or 33 percent.  
Hypothyroidism accounts for 537 diagnosed cases or 25 percent of all conditions diagnosed and 
is the second most common. 
 
Although the total number of children diagnosed with a core panel disorder is relatively small 
when compared to the hundreds of thousands of infants born since the program’s inception, the 
lives saved and the improvement in the quality of life for those children and their families 
demonstrate the genuine benefits of screening, early diagnosis, and treatment. 
 

0 7 5 

 
31 
11 

3 
6 
2 
1 

 
35 
25 

2 
9 
5 
2 

 
39 
33 

5 
7 
4 
3 

 
32 
25 
10 

5 
4 
1 

 
47 
29 

7 
5 
3 
0 

 
49 
20 
12 

1 
0 
0 

 
34 
19 
13 

6 
1 
1 

 
24 
16 

3 
5 
3 
0 

 
23 
18 

4 
4 
0 
0 

 
35 
21 

3 
8 
0 
0 

 
44 
20 

4 
1 
4 
0 

 
42 
20 

6 
7 
4 
0 

 
44 
13 

0 
0 
0 
0 

 
35 
27 

6 
0 
0 
1 

 
631 
354 

80 
85 
38 
21 

 
670 
376 

80 
90 
38 
21 

CAH  (2002) / / / / / / / / / / / / 5 7 4 7 5 28 28 

MCAD  (2004) / / / / / / / / / / / / / / 5 6 10 21 21 

3MCC  (2006) / / / / / / / / / / / / / / / / 1 1 1 

CF  (2006) / / / / / / / / / / / / / / / / 18 18 18 

CIT I  (2006) / / / / / / / / / / / / / / / / 1 1 1 

PROP  (2006) / / / / / / / / / / / / / / / / 1 1 1 

VLCAD  (2006) / / / / / / / / / / / / / / / / 4 4 4 

Program Total 260 135 143 93 116 132 111 132 122 104 81 91 118 115 137 113 146 1889 2149 
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VNSS nurses are responsible for performing follow-up activities for all newborns who have an 
abnormal screening result.  When a newborn screening test result strongly indicates that the 
infant has a disorder, aggressive activities are undertaken to ensure early identification and 
necessary treatments are initiated.  The graph below presents the volume of these presumptive 
positive (abnormal) results in comparison to the actual number of cases identified with specific 
disorders in calendar year 2004.  The data indicates that 3.9 percent of live born infants in that 
year had a test result suggestive of possible disease; however, only 0.012 percent of those infants 
were actually diagnosed.  Although 0.012 percent is a small percent, it represents 125 infants 
who, because of early identification and treatment, will have decreased morbidity and mortality 
associated with their particular disorder.   
 

VNSS 2004 
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The number of presumptive positive screens in the table above for Congenital Hypothyroidism 
(CH) is significantly large when compared to the number of actual diagnosed cases.   
This may be due to the thyroid stimulating hormone (TSH) surge that occurs in most infants 
shortly following birth.  This surge is responsible for a short-lived increase in the elevation of 
TSH in infant’s blood.  TSH levels tend to normalize between 24-48 hours after birth, but early 
hospital discharge, often just after the infant reaches 24 hours of age, has increased the number 
of false positive results.  In most cases, repeat screening reveals normal thyroid function; 
however, all abnormal results must be followed up to ensure that true disease does not exist. 
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Program Highlights 
 
During the 2005 Session of the Virginia General 
Assembly, legislation was passed that mandated the 
expansion of the newborn screening panel to the 28 
dried blood-spot disorders recommended by the ACMG 
in its report “Toward a Uniform Panel and Screening,” 
released in June 2004.  The legislation mandated that 
the Virginia panel be “consistent with, but not 
necessarily identical to”… the ACMG panel.  
Immediately following the passage of the legislation, 
VDH VNSS and DGS DCLS staff began work to 
implement the new disorders by the mandated date of March 1, 2006. 
 
An array of activities were undertaken to ensure that the commonwealth was ready for 
implementation of the expanded panel by deadline.  Some of the activities accomplished to 
ensure readiness are listed below. 
 

• A new parent brochure entitled “Screening Tests for Your Newborn Baby: Virginia 
Newborn Screening Program,” was developed, translated into Spanish, and disseminated 
to birthing hospitals, pediatric care practitioners, and other interested parties.  The 
English and Spanish parent brochures are available online at 
http://ww.vahealth.org/genetics/Publication.htm. 

 
• A mini version of the parent brochure was developed, translated into Spanish, and 

distributed in the New Parent Tool Kit, which is provided to all new parents statewide.  
The English and Spanish mini versions are online at 
http://www.vahealth.org/genetics/Publication.htm. 

 
• An updated healthcare practitioner resource entitled the Healthcare Practitioner Manual 

was developed as a reference for practitioners who care for newborns.  This manual 
contains information about the Virginia program and information about the entire panel 
of disorders screened via dried blood-spot samples.  It replaces a previous document 
entitled “Frequently Asked Questions.”  The manual is available online at 
http://www.vahealth.org/genetics/Publication.htm. 

 
• Disorder-specific practitioner fact sheets were developed for each disorder screened in 

the Virginia panel.  They are available online at 
http://www.vahealth.org/genetics/Publication.htm. 

 
• Disorder-specific parent fact sheets were developed for each disorder screened in the 

Virginia panel.  They are available in English and Spanish online at 
http://www.vahealth.org/genetics/Publication.htm.

12 

http://ww.vahealth.org/genetics/Publication.htm
http://www.vahealth.org/genetics/Publication.htm
http://www.vahealth.org/genetics/Publication.htm
http://www.vahealth.org/genetics/Publication.htm
http://www.vahealth.org/genetics/Publication.htm


 

• Disorder-specific professional fact sheets also appear in the Healthcare Practitioner 
Manual.  The professional fact sheets are available online at 
http://www.vahealth.org/genetics/Publication.htm. 

 
• As a result of the implementation of the expanded panel, VNSS now has three newborn 

screening follow-up nurses to better ensure prompt follow-up activities for all infants 
with abnormal screening reports.  

 
• All infants diagnosed with a dried blood-spot disorder are referred to CCC for long-term 

care coordination in addition to the long-term medical management provided by a 
network of state contracted metabolic treatment programs. 

 
• New regulations for newborn screening, Virginia Administrative Code 12VAC5-71, were 

promulgated with the new list of disorders and an expanded description of roles and 
responsibilities related to VNSS.  The regulations are available online at 
http://leg1.state.va.us/lis.htm. 
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Newborn Screening Resources Statewide 
 
DIAGNOSIS STATE CONTACT REGIONAL CONTACT SERVICE 

Metabolic 
Disorders 

Virginia Newborn Screening 
Services (VNSS) Personnel 

  
Audrey Greene, BA, RN 
VNSS Nurse Senior 
Div. Child and Adolescent Health 
(DCAH) 
audrey.greene@vdh.virginia.gov
804-864-7715 
 
Lillie Chandler, BSN, RN  
VNSS Nurse 
DCAH 
lillie.chandler@vdh.virginia.gov
804-864-7714 
 
Jennifer Macdonald, BSN, RN 
VNSS Nurse 
DCAH 
804-864-7729 
jennifer.macdonald@vdh.virginia.go
v
 
Sharon Williams, MS, RN 
Genetics Program Manager 
DCAH 
sharonk.williams@vdh.virginia.gov
804-864-7712 
 
Charlotte T. Davis, BS 
VNSS Administrative Assistant 
DCAH 
charlotte.davis@vdh.virginia.gov
804-864-7711 
1-800-523-4019 

Eastern Virginia Medical School 
Children’s Hospital of The King’s 
Daughters  
Virginia Proud, MD 
Melody P. Yeargin, RD 
Children’s Specialty Group, PLLC 
Division of Medical Genetics & 
Metabolism 
601 Children’s Lane 
Norfolk, Virginia 23507-1970 
757-668-9723 
 
 
University of Virginia  
William Wilson, MD 
Barbara Goodin, RD 
Division of Medical Genetics 
Department of Pediatrics 
P.O. Box 800386 
Charlottesville, Virginia 22908-0386 
434-924-2665 
 
 
Virginia Commonwealth University  
Joann Bodurtha, MD, MPH  
Arti Pandya, MD 
Laura Duncan ,RD 
Medical College of Virginia Campus 
Department of Human Genetics 
P.O. Box 980033 
Richmond, Virginia 23298-0033  
804-828-9632 

Genetic Services: 
General genetic services 
provided to individuals 
suspected of having a genetic 
condition. 
 
Metabolic Treatment: 
Consultation provided to 
PCPs related to children 
suspected of having a 
metabolic condition.  Also, 
long-term medical 
management of individuals 
diagnosed with a metabolic 
disorder identified from the 
Virginia newborn screening 
panel of conditions. 

Endocrine 
Disorders 
 

 Eastern Virginia Medical School 
Children’s Hospital of The King’s 
Daughters 
Reuben Rohn, MD 
757-668-7237 
 
University of Virginia Medical 
Center 
William L. Clark, MD 
434-924-5897 
 
Virginia Commonwealth University 
Anil Kumar, MD 
804-828-9616 
 
Inova Fairfax Hospital and Fairoaks 
Hospital 
Kathleen M. Link, MD 
703-849-8440 

Consultation provided to 
PCPs related to children 
suspected of having 
congenital hypothyroidism 
or congenital adrenal 
hyperplasia. 
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DIAGNOSIS STATE CONTACT REGIONAL CONTACT SERVICE 

Cystic Fibrosis 
 

 Eastern Virginia Medical School 
Cynthia Epstein, MD 
757-668-7426 
 
Naval Medical Center, Portsmouth 
Rees L. Lee, MD 
757-953-2955 
 
University of Virginia 
Deborah K. Froh, MD 
434-9242250 
 
Virginia Commonwealth University 
Greg Elliott, MD 
804-828-2980 
 
Inova Fairfax Medical Center 
Fairfax Neonatal Associates 
John P. Osborn, MD 
Patti P. DeCorte, MSN, RNC 
703-289-1440 

Consultation provided to 
PCPs and diagnostic testing 
for children suspected of 
having cystic fibrosis 

Hemoglo-
binopathies 
 

Jene R. Shipman, BSW 
Sickle Cell Program Manager 
Div. Women’s and Infant’s Health 
jene.radcliffe-
shipman@vdh.virginia.gov
804-864-7769 

Children’s Hospital of The King’s 
Daughters 
Department of Pediatrics 
Norfolk, VA 
757-668-9783 
 
Carilion Roanoke Community 
Hospital 
Department of Pediatrics 
Roanoke, VA 
434-985-8499 
 
Pediatric Hematology and 
Oncology 
of Northern Virginia 
Fairfax, VA 
703-876-9111 
 
University of Virginia Medical 
Center 
Department of Pediatrics 
Charlottesville, VA 
434-492-8499 
 
Virginia Commonwealth 
University 
Health System 
Department of Pediatrics 
Richmond, VA 
804-828-9605 

Sickle cell clinical services.  
These services include 
patient management and 
family education 
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Summary 
 

“Newborn screening facilitates the early detection and prevention of disease in infants and 
children, reduces morbidity associated with disease, and improves the quality of life and 
longevity for individuals affected with or susceptible to certain disorders.”3  Currently, newborn 
screening programs exist in all 50 states, the District of Columbia, and some US territories.4 
States screen for anywhere from 8 to 50 genetic and metabolic disorders5; Virginia is 1 of 23 
states and the District of Columbia in which screening for all of the 29 conditions (including 
hearing) recommended in the ACMG report to HRSA is universally required by Law or Rule and 
fully implemented.6

 
Newborn dried blood-spot screening significantly impacts the lives of newborns and their 
families who have been affected by any 1 of the 28 disorders currently screened in Virginia.  
Since its inception in 1966, VNSS has prevented death and disability for hundreds of Virginia 
citizens.  During its first 40 years, more than 2,000 affected children have been identified 
through Virginia newborn screening. 
 
In 2006, VNSS follow-up services tracked 17,086 abnormal, unsatisfactory (samples unable to 
be tested in the laboratory) samples and samples collected before the infant was 24 hours of age.  
Of those samples, 1,047 had test results that were so strongly suggestive of disease that 
immediate reporting and referral activities were initiated to ensure that evaluation and treatment 
were begun promptly.  A total of 146 infants were diagnosed with panel disorders in 2006.   
 
In 2007, the Commonwealth of Virginia was presented with the March of Dimes Foundation 
Award for National Leadership in Newborn Screening.  This award hallmarks Virginia’s 
accomplishment as one of the first 13 states in the nation to fully implement the full panel of 
disorders recommended by ACMG and the March of Dimes.  
 
Advancing technologies impacting newborn screening continue to evolve.  As they do, the 
number and types of disorders added to the screening panel will also increase, presenting as of 
yet unknown challenges.  The new challenges that rapidly evolving technologies present will 
require that VDH and its partners continue to facilitate an effective program of services.  In order 
to provide the best services possible for infants and their families, VNSS will continue to offer 
education and educational materials related to disorders and procedures for health professionals 
and a diverse lay public, maintain and improve existing partnerships, and seek out opportunities 
that further advance newborn screening in the commonwealth. 

                                                 
33 Newborn Screening Task Force, American Academy of Pediatrics.  Serving the family from birth to the medical 
home—Newborn screening: a blueprint for the future.  Pediatrics.  2000; 106 (suppl): 383-427 in Hoff, Timothy, Long-
term follow-up culture in state newborn screening programs.  Genetics in Medicine.  2008, 396. 
4 Hoff, Timothy, Long-term follow-up culture in state newborn screening programs.  Genetics in Medicine.  2008, 396. 
5 Hoff, Timothy, Long-term follow-up culture in state newborn screening programs.  Genetics in Medicine.  2008, 396. 
6 National Newborn Screening and Genetics Resource Center.  (Updated July 22, 2008).  National Newborn Screening 
Status Report.  Retrieved July 23, 2008, from pages 1-2 at http://genes-r-us.uthscsa.edu/nbsdisorders.pdf. 
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Appendix: 
Virginia Panel of Newborn Screening Disorders 

 
All panel disorders with the exception of hearing are tested via dried blood-spot screening. 

 
Amino Acid Metabolism Disorders 

Phenylketonuria (PKU) 
Maple syrup urine disease (MSUD) 
Homocystinuria (HCY) 
Citrullinemia (CIT) 
Tyrosinemia type l (TYR l) 
Argininosuccinic acidemia (ASA) 

 
Fatty Acid Oxidation Disorders 

Medium chain acyl-CoA dehydrogenase deficiency (MACAD / MCADD) 
Very long-chain acyl-CoA dehydrogenase deficiency (VLCAD / VLCADD) 
Long-chain hydroxyacyl CoA dehydrogenase deficiency (LCHAD / LCHADD) 
Trifunctional protein deficiency (TFP) 
Carnitine uptake defect (CUD) 

 
Organic Acid Disorders 

Isovaleric acidemia (IVA) 
Glutaric acidemia type l (GA-l) 
3-hydroxy-3methylglutaryl-CoA lyase deficiency (HMG) 
  AKA: 3-OH 3-CH3 glutaric aciduria 
Multiple carboxylase deficiency (MCD /MCDD) 
Methylmalonic acidemia cblA & cblB (Cbl A,B) 
  AKA: Adenosyl-cobalamin synthesis defects 
Methylmalonic acidemia mutase deficiency (MUT) 
   AKA: Methylmalonyl-CoA mutase deficiency 
3-Methylcrotonyl-CoA carboxylase deficiency (3MCC) 
Propionic acidemia (PA) 
Beta-ketothiolase deficiency (BKT) 
   AKA: Mitochondrial acetoacetyl-Co A thiolase 

 
Hemoglobin Disorders 

Sickle cell anemia (Hb SS) 
Hb S/Beta-thalassemia (Hb S/Th) 
Hb S/C disease (Hb S/C) 

 
Other Disorders 

Congenital hypothyroidism (CH) 
Congenital adrenal hyperplasia (CAH) 
Biotinidase deficiency (BIOT) 
Galactosemia (GALT) 
Cystic Fibrosis (CF) 
Hearing Loss (HEAR)
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