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ABSTRACT

Newborn screening (NBS) programs are state-based with variable policies. Guidance regarding the retention, storage and use of portions of NBS dried blood spots that remain after screening (residual specimens) was first published in 1996. Since then, NBS programs have paid increased attention to specimen storage and usage issues. Standard residual specimen uses include quality assurance and program evaluation, treatment efficacy, test refinement and result verification. In all cases, privacy and security are primary concerns. In general, two distinct state practices regarding the storage and use of residual NBS specimens exist:  1) short-term storage (<3 years), primarily for standard program uses; and 2) long-term storage (> 18 years), for standard program uses and possible important public health research uses. Recently, there have been concerns in some consumer communities regarding both the potential uses of residual specimens and patient (newborn and family) privacy. To assist in policy improvements that can protect the individual’s privacy and allow for important public health uses of residual NBS specimens, the Secretary of Health and Human Services’ Advisory Committee on Heritable Disorders in Newborns and Children has developed recommendations (with requested action by the Secretary where applicable). This report presents the Committee’s recommendations and reviews pertinent associated issues.
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INTRODUCTION   Newborn screening (NBS) is a highly successful public health program that identifies inherited genetic and other congenital disorders that can cause functional problems, and seeks to ensure early follow-up and management for those affected. All states require NBS. State public health agencies are responsible for oversight and implementation of their respective NBS activities. State NBS policies are usually developed with input from multi-disciplinary advisory committees that include consumers,1 health care and public health professionals and other stakeholders. While state administration of NBS programs fosters local control and accountability, it also gives rise to variations in practice, including disparate policies on the retention and use of dried blood spot specimens after NBS (see Appendix 1 State Statutes and Regulations on the Retention and Use of Residual Newborn Screening Blood Specimens and Appendix 2 Examples of Residual Newborn Screening Specimen Biobanks). Given the potential to advance science and clinical care for newborns, children, their families and society, the Secretary of Health and Human Services’ (HHS) Advisory Committee on Heritable Disorders in Newborns and Children (SACHDNC) calls upon policymakers, the public health community, health care providers and families to work together to protect these valuable resources for the public good. 

Issues and policies concerning the storage and use of NBS dried blood spots following completion of laboratory testing are not new. Heightened public awareness and continuing emphasis on national discussions and recommendations to guide state-based NBS programs on these issues has led to actions by the SACHDNC. The Committee began investigating the storage and use of residual blood spots in February 2009, and a writing group was approved to develop a white paper for their September 2009 meeting. An executive summary of the paper was distributed for public comment, including three webinars hosted by the Association of Public Health Laboratories (220 participants from 49 states); the National Coordinating Center for the Regional Genetics Collaboratives (38 participants); and the Genetic Alliance (106 participants). Subsequently, public input was combined with Committee and stakeholder comments and incorporated into the paper (see Appendix 3 for Position Statements of Professional Groups). A formal request for public comment was published in the Federal Register on April 26, 2010.2  During this public comment period, SACHDNC encouraged the Institute on Medicine to convene a public forum on the use and storage of residual specimens for translational research.3 The final report recommendations were developed based on input from approximately 550 individuals, 13 organizations and the Committee, and it was approved for submission to the Secretary of HHS. A letter describing the process and outlining the SACHDNC recommendations was sent to Secretary Sebelius on October 13, 2010.4 The final report discusses both the underlying issues and SACHDNC recommendations and was prepared as a means of documenting all aspects of SACHDNC activities on this subject. 
This report has two principal purposes. The first is to review the issues facing state NBS programs related to the retention and use of residual dried blood spot specimens. The second is to lay the foundation for developing national guidance in this area. The SACHDNC encourages an approach to guidance that maintains the standard uses of the residual blood specimens and upholds the core principles of benefiting newborns, families and society (See Appendix 4 for Financial Considerations and Appendix 5 for Technical Considerations). Newborn screening programs must protect privacy and confidentiality and ensure the public’s trust while recognizing the potential research value of residual NBS specimens for advancing science and clinical care. The recommendations related to the retention and use of residual dried blood spot specimens are intended to work in concert with – and not to weaken – long-standing and highly effective state NBS programs. Successful NBS must remain the prime objective of these public health programs.

RECOMMENDATIONS    The SACHDNC has made the following recommendations to the Secretary, HHS regarding storage and use of residual dried blood spots after completion of NBS, and action by the Secretary has been requested where applicable. Please note that these recommendations have not been adopted by HHS:

All state newborn screening programs should have a policy in place that has been reviewed by the state attorney general or other appropriate legal authority that specifies who may access and use dried blood specimens once they arrive at the state-designated newborn screening laboratory, including further access after newborn screening tests are completed.  All U.S. NBS programs obtain dried blood specimens on an approved filter paper collection device.5 These specimens are collected on nearly all of the more than 4 million babies born in the country annually. NBS programs generally retain the unused portions of these specimens (residual specimens) in a secure location for some period after testing is complete. The primary justification for retaining residual specimens is to document that a specimen was collected, received, and properly analyzed. 

State NBS programs are charged with being responsible stewards of these specimens — stewardship is defined as the caretaking responsibility in which responsibilities and policies are clearly defined to ensure appropriate uses of NBS specimens. It is understood that the public has a right to expect that specimens are cared for in a manner that protects personal information and eliminates misuse and mistrust. As a result, state public health departments strive to exercise the highest care in receiving, storing and protecting residual NBS specimens from unauthorized use.  The potential research value of residual NBS specimens has increased the need for national harmonization of specimen storage and specimen access policies for both ethical and legal reasons. Identifying a standard set of key issues to be addressed in a comprehensive policy regarding access and use of residual NBS specimens, regardless of the approach, should facilitate greater uniformity among state programs.  Multidisciplinary input, including from consumers, should be solicited and thoughtfully considered in developing such a policy. The public should have easy access to information describing the state NBS residual specimen access and use policy. 
All state newborn screening programs should have a policy in place that has been reviewed by the state attorney general or other appropriate legal authority addressing the disposition of dried blood specimens remaining after newborn screening. Policymakers should consider the value of the specimens as a promising resource for research, the importance of protecting the privacy and confidentiality of families and the necessity of ensuring the public’s trust. State processes for residual NBS specimen storage should strive to secure the specimens, protect the privacy of the newborn and their families, and promote public trust. State policies also should emphasize transparency of administrative practices and create supporting information that encourages informed public participation.  With increased public awareness of stored residual NBS specimens, concerns have emerged that personal medical information such as disease susceptibility might be revealed from these specimens through current and future technological advances.6 Concerns focus on possible discrimination, psychological harm, identification of paternity, and social injustices.7 However, there are no documented cases of harm resulting from the use of residual NBS specimens. In addition to the federal privacy laws and state policies specific to the storage and use of NBS specimens, state genetic privacy laws, other broader state health privacy laws and regulations, and medical standards of practice may affect the storage and use of residual NBS specimens.8.9.10
Any NBS specimen disposition policy should take into account the standard program uses [program evaluation and quality assurance, treatment efficacy, test refinement and result verification activities for the laboratory and program] after NBS laboratory testing. The specimen disposition policy also should include the storage conditions and length of time for which specimens will be stored, in concurrence with NCCLS/CLSI Standard LA4-A5 or its current edition.5 Linkages of data to personally identifiable information should be carefully addressed, and privacy and confidentiality should be ensured. Parties responsible for drafting the policy should consider whether consent or dissent from families is necessary for uses (such as research) other than NBS laboratory testing and the associated standard program uses, and, if so, under what circumstances. Families and the public should have easy access to information about the state’s NBS specimen disposition policy. Multidisciplinary input, including from consumers, should be solicited and thoughtfully considered in developing a NBS residual specimen disposition policy. 
All state newborn screening programs should develop a well-defined strategy to educate health care professionals who provide patients with prenatal and postnatal care about newborn screening and the potential uses of residual newborn screening specimens. Better public understanding and acceptance of state NBS policies on the possible storage and use of residual NBS specimens depends heavily on the involvement of health care providers. Studies validate the need for better physician education to meet the educational needs of the screening program.11,12  The role of the obstetrician as an educator in the NBS process has been defined,13 and the American College of Obstetricians and Gynecologists (ACOG) has published a position paper—ACOG Committee on Genetics Opinion—that encourages its members to become aware and involved in state NBS efforts.14 However, most obstetricians still do not appear to educate their patients about NBS.11,12 The strategy should include steps to inform and train health care professionals about the NBS system, the state’s policy on the potential use of residual NBS specimens, and their educational responsibilities with respect to expectant parents and parents of newborns. Educational programs primarily should focus on prenatal care providers. Education of postnatal care providers should instruct them to follow-up on prenatal educational efforts and be cognizant of new parents who did not have access to prenatal care, and, therefore, did not receive prior information about the NBS system.
All state newborn screening programs should create policies that are in compliance with federal research regulations, assure that parents are aware of these activities, and consider whether documentation of parents’ wishes and willingness to participate are required.15 The state attorney general or other appropriate legal authority should review this process. The SACHDNC emphasizes that the use of residual NBS specimens for standard program uses are valid components of the public health NBS program, and, therefore, do not require additional consent. Once the use of a residual NBS specimens moves beyond the state NBS mandate and related standard program uses, each state needs to consider whether separate or blanket consent/dissent processes for approved studies are required from parents, legal guardians or individuals screened (upon reaching the age of majority) for using residual NBS specimens.
All state newborn screening programs should work proactively to ensure that all families of newborns are educated about newborn screening as a part of prenatal and postnatal care. As part of the educational process, all state NBS programs should maintain and distribute educationally and culturally appropriate information that includes basic information about the uses or potential uses of residual NBS specimens. Processes should be in place to evaluate the extent, timing and parental comprehension of NBS education with a focus on educational program improvement. While NBS educational programs should concentrate on the prenatal period, they also should be designed to reach parents who do not have access to those services and therefore may require in-hospital education about NBS. Educational materials should address potential uses of residual NBS specimens, long-term storage policies, options for parents regarding storage and use of specimens, and information on specimen stewardship. 

The Secretary of Health and Human Services should help improve efforts to educate the public and health care providers about newborn screening and the retention and use of specimens. Educational programs should be developed that take into account existing resources for the public on the importance of NBS and the potential uses of residual NBS specimens to generate population-based knowledge about health and disease. Educational materials directed to health care professionals and consumers with facts about potential uses of residual NBS specimens and other related issues should be developed. Administrative support and funding should be provided to the Health Resources and Services Administration, Maternal and Child Health Bureau through grant awards to states for developing these programs and materials. 
The Secretary of Health and Human Services should facilitate a national dialogue among federal and state stakeholders about policies for the retention and use of residual newborn screening specimens, including model consent and dissent processes.  National guidance should be developed for consent and dissent for the secondary use of NBS specimens and mechanisms to ensure privacy and confidentiality, including methods for opting in or out of residual dried blood spot repositories and options for children whose specimens are stored once they reach the age of majority. In addition, data should be collected and analyzed nationally on the utility of any additional consent or dissent processes implemented relative to potential research uses of residual NBS specimens. The HHS Secretary should encourage states to defer making permanent policy changes that would result in prematurely destroying specimens until guidance is available for their consideration and use in establishing such policies. Administrative support and funding should be provided to the SACHDNC to facilitate this dialogue and develop this guidance. 


The Secretary of Health and Human Services should explore the utility and feasibility of establishing a voluntary national repository of residual dried blood specimens, in which parents may choose to participate. The use of residual newborn screening specimens for test development and research has accelerated discovery and has resulted in direct public health benefits.16,17 For example, studies in Wisconsin and Massachusetts, which aimed to identify children with Severe Combined Immune Deficiency (SCID) (MIM#’s 102700, 602450, 611291, 601457, 300400, 600802, 608971, 269840), also provided previously unavailable data so that SACHDNC could make an evidence-based decision about whether to add SCID to the nationally recommended uniform newborn screening panel.17,18 SCID was recommended for addition to the uniform core screening panel in January 2010 and approved by the HHS Secretary in May 2010.  So that these essential types of activities may continue, additional funding should be made available to the Centers for Disease Control and Prevention and the National Institutes of Health to draft policies and guidelines that address the support and maintenance of the repository, stewardship of the specimen collection (including access and retention policies), establishing oversight systems, and addressing legal and ethical issues, including state law variations.

CONCLUSION    Since the NBS community first published guidance regarding the retention, storage and use of residual NBS specimens,19 improvements in policy development among state NBS programs have occurred. Nevertheless, aspects of the current public policy environment, including differing or lacking state policies on the need for explicit consent (an opt-in approach to secondary use of residual dried blood specimens) or dissent (an opt-out approach to secondary use of residual dried blood specimens that presumes consent unless explicitly refused),20 potential uncertainty about authority over decision-making with regard to residual NBS specimens in states without a well-defined policy, and minimal public awareness of NBS, send an unclear message to the public about the purpose of  storage and use of residual NBS blood specimens. This has engendered public concern about the storage of residual NBS specimens even for standard NBS program uses. 
In light of growing use of residual NBS specimens, and their potential secondary applications, proactive solutions should be envisaged to ensure proper public education, parental choice, including an informed process for consent or dissent, and protection of genetic privacy and confidentiality.21 All programs seeking to store residual NBS specimens should strive for public trust and transparency of operations and policies. Public health organizations should encourage open and informed dialogue with the public as part of the screening process. 

Because NBS is the only public health screening program that reaches the entire population of newborns in the U.S., it is unique, and the policies governing it must be thoughtfully approached. The storage and use of residual blood specimens for non-standard uses such as research may not be adequately addressed in current state laws or policies. Policies developed for the storage and use of residual dried blood specimens for research should not harm long-standing and highly effective state NBS programs, including their ability to store and use specimens for essential program activities. Rather, these policies should strengthen these well-established public health programs through increased public education and engagement. The SACHDNC believes that national guidance on the retention and use of residual NBS specimens would help states to navigate these complex issues. Understanding that policymakers need to weigh the benefits and costs of NBS, guidance should address the costs associated with the infrastructure for the storage and use of residual NBS specimens and the financing of the NBS system. Public confidence and trust must be sustained in all activities related to handling, retaining and using residual dried blood spots.
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Appendix 1
State Statutes and Regulations on the Retention and Use of Residual Newborn Screening Blood Specimensa
	State
	Citations
	Research Use Provisionsb
	Consent (opt-in) and Dissent (opt-out) Provisionsc

	California
	Health and Safety Code §124980 et seq.
	Research to identify risk factors for children’s and women’s diseases and to develop and evaluate screening tests, prevention strategies, or treatment that is approved by the department permitted
	Informed consent requirements may be modified for research that allows an approved custodian to access personal information, only if the proposal is reviewed and approved by an IRB, which certifies that the research project is of potentially substantial public health value such that the modification is justified.


	Idaho
	IDAPA 16.02.12.050
	Uses other than routine calibration of newborn screening lab equipment and quality assurance permitted only with consent

	Express written consent of a parent or guardian required for any purpose other than those described under research use provisions

	Indiana
	IC 16-14-17-10
	Epidemiological survey and research purposes on specimens that are not identifiable permitted

	None, but research is allowed on specimens that do not identify the individual.

	Iowa
	IAC 641-4.3
	Research approved by an IRB, the congenital and inherited disorders committee, and the health department that would further screening activities, the health of infant/child for whom other specimens are not available or readily attainable, or general medical knowledge for existing public health programs permitted

	Parental informed consent is required to access confidential information for research purposes.

	Maine
	10-144 CMR Ch. 283
	Research by the health department or approved researchers to improve the health of mothers and children permitted

	Consent of a parent or guardian is required to release specimens with identifiers intact. 

	Massachusetts
	CMR 270.004
	Pilot studies offered through a research protocol approved by the health department IRB for conditions that do not meet the criteria for mandatory screening, for which screening may provide more information on incidence, natural history and treatment or testing and which may, based on this information, meet criteria for mandatory screening 

	Informed consent is required for pilot studies.

	Michigan
	MCL 333.5431
	Medical research conducted in a manner that preserves confidentiality and is consistent with the Common Rule permitted
	The health department  switched to a consent approach for storage and use of specimens through the Biotrust on October 1, 2010. An opt-out method was previously used.


	Minnesota
	MS §144.125
	Statutes require the health department to provide parents an explanation of the benefits of retaining specimens (the resulting information provided discusses public health studies and research, including guidelines for these uses).d

	Parents may request destruction of specimens 24 months after testing.

	Mississippi
	MAR Title 15 Ch. 38
	Research or use for purposes other than confirmation of previous test results prohibited

	N/A

	Missouri
	MRS §191.331
	Use for public health purposes and in compliance with applicable provisions of federal law permitted


	None

	Nebraska
	NRS 71-519

NAC Title 181 Ch. 2
	Use for approved public health research (including but not limited to quality assurance and improvement of newborn screening practices) and in compliance with applicable provisions of federal law is permitted. The Chief Medical Officer, Newborn Screening Advisory Committee, and a Human Subject Review or IRB must review and approve public health research projects.

	Written consent is required from parent or guardian of individuals whose specimen is requested for research. 

	New Hampshire
	NHRSA 132:10-a
	Research permitted with consent. 
	Consent required for research or DNA testing purposes.


	North Dakota
	
	Research projects concerning medical, psychological, or sociological issues sponsored by specified entities and reviewed and approved pursuant to human subjects policies and procedures by an IRB or equivalent panel is permitted.

	None

	Oklahoma
	2010 SB 1250 
	Use permitted with consent
	Parental consent required to store, transfer, use or database DNA from any newborn child


	South Carolina
	SCCL 44-37-30
	Use for confidential, anonymous scientific study approved by the health department IRB permitted unless directed otherwise by a parent or guardian
	Parents (or child if 18 or older) may direct the department to return a blood sample two years after testing, destroy a blood sample two years after testing or store a blood sample but not release the sample for research.


	Texas
	Health and Safety Code §33.0111
	Other uses permitted unless limited by a parent or guardian
	Parents or guardians may limit the use of genetic material by providing a written statement that prohibits the health department from retaining or using the material for any purpose other than newborn screening.


	Utah
	R398 1-15 and 16
	Use for newborn screening quality assessment and research approved by the health department and an IRB using de-identified blood spots permitted 

	Informed consent required for research if specimens are not de-identified

	Washington
	WAC 246-650-050
	Research reviewed and approved by the departmental human subjects review board and the health department secretary for projects involving the use of identifiable information is permitted. Research using anonymous samples permitted if it has significant public health benefit.

	Parents may request destruction of specimen form after screening is completed. Written, informed consent required for research involving samples and specimen information.


	State
	Citations
	Research Use Provisionsb
	Consent (opt-in) and Dissent (opt-out) Provisionsc

	Wisconsin
	WAC DHS 115.05
	Use for research and evaluation purposes related to congenital and metabolic disorders or laboratory procedures is permitted. All applicable laws and human subjects research protections must be observed.

	None


Source: Johnson Policy Consulting, www.policyconsult.com (September 2010)
a This table ONLY includes statutes and regulations that specifically address BOTH storage and use of residual dried blood spot specimens.  Policies that only discuss the period of time specimens are stored or storage conditions and broader laws such as those pertaining to genetic privacy are not listed. States may have policies in guidelines or practices on retention and use of specimens (such as guidelines in Arizona) that are not found in the official statutes and regulations.

b This column provides a brief description of the research use provisions.  Please see the text of the statutes and regulations for a full understanding of the requirements placed on research applicants, including privacy and confidentiality protections, and the types of research allowed, if approved.

c This includes consent/dissent provisions related to secondary use but does not include consent/dissent for screening itself.

d World Wide Web page, Minnesota Department of Health, 2010. Available at: http://www.health.state.mn.us/newbornscreening/storage_QA.html. Accessed September 2010. 
APPENDIX 2
Examples of Residual Newborn Screening Specimen Biobanks
Danish Newborn Screening Healthcare Biobank (http://www.ssi.dk)

For more than 25 years, residual newborn screening specimens from the Danish newborn screening program have been stored in a healthcare biobank. The storage has taken place according to regulations from the Danish Ministry of Health (1993) and recently according to new guidelines for the establishment and operation of biobanks in general (2004). After routine newborn screening, residual newborn screening specimens are stored at -20 oC in a secure cold room inside a secure building. The Danish Biobank and Register contains residual newborn screening specimens from virtually all newborns in Denmark since 1982—about 1.8 million specimen cards. The stated purposes of storage are: (1) diagnosis and treatment of congenital disorders, including documentation, repeat testing, quality assurance, statistics and improvement of screening methods; (2) diagnostic use later in infancy after informed consent; (3) legal use after court order; and (4) the possibility of research projects after approval by the Danish Scientific Ethical Committee System, The Danish Data Protection Agency and the Newborn Screening-Biobank Steering Committee. 

An executive order from the Danish Ministry of Health from 1993 until 2004 regulated the operation of and use of the newborn screening Biobank. During this time, the Ethical Council, the Central Scientific Ethical Committee and the National Board of Health also were involved in regulation of the biobank. Detailed General Operational Guidelines for Biobanks in Denmark in compliance with Acts on Processing of Personal Data, Patient’s Rights, Health 546/2005 and the Biomedical Research Ethics Committee System have now replaced the earlier regulations. The Danish government has not passed legislation specific to biobanks, but the 2004 regulations and guidelines instill security measures in the operations of the Danish Newborn Screening-Biobank. The Danish Newborn Screening-Biobank has been used in several research projects for etiological studies of a number of disorders, recently employing new sensitive multiplex technologies and genetic analyses utilizing whole-genome amplified DNA.1

Prior to collecting the blood specimen, parents are informed about newborn screening and residual newborn screening specimen storage by local health professionals using program-prepared educational pamphlets (www.ssi.dk/nyfoedte) and through information available on the homepage of the Staten Serum Institute (SSI) (http://www.ssi.dk). Information about storage of residual newborn screening specimens focuses on possible uses for: 1) documentation, retesting and diagnosis later in infancy; 2) quality assurance and assay improvement; and 3) research. The parents may opt-out of biobank storage at the time of blood sampling or any time later either by 1) registering in the central tissue opt-out register at the Danish National Board of Health (www.sst.dk) where it is possible to opt out for research or storage or 2) writing a letter to SSI. Several safety procedures also exist for both the data registry and the biobank. The residual specimens are stored in a separate freezer facility (-20 oC), and they are linked to the individual data forms only by a unique specimen number. The database archive is located in another building and access to both facilities is restricted to authorized health personnel only. The Newborn Screening-Biobank has been included in the International Organization for Standardization (ISO) 17025 accreditation of the screening laboratory since 1998. Yearly inspections by DANAK, a Danish accreditation authority, ensure that the biobank adheres to this certification concerning traceability, documentation, and quality assurance.2
Michigan Newborn Screening Program and the Michigan BioTrust for Health

Michigan Department of Community Health (http://www.Michigan.gov/newbornscreening)
The newborn screening laboratory routinely saves all residual newborn screening specimens after testing is complete unless otherwise directed by a parent or guardian. The program’s brochure and website provides information about retention of residual newborn screening specimens. In accordance with state law, some leftover de-identified specimens may be used for medical research after all directly identifying information (name, address, etc.) has been removed. However, the newborn screening laboratory always retains one full circle of the blood specimen in case it is ever needed for the child or family. For samples collected through September 30, 2010, parents who wish to have their newborn’s leftover specimen stored by the laboratory but unavailable for possible medical research may complete the Directive to Remove Newborn Screening Specimen from Research and mail or fax the completed/signed form to the laboratory. On October 1, 2010, the program transitioned to an opt-in process for future research uses by obtaining written permission from parents using a form attached to the back of the newborn screening kit. Parents who wish to have their newborn’s screening specimen destroyed after completion of the screening tests may fill out the Directive to Destroy Newborn Screening Specimen and mail or fax the completed/signed form to the laboratory. The Directive to Remove form remains available at any time to parents or individuals who want to change a prior decision to allow research uses. The directives to save or to destroy specimens require signatures of the requestor and the form requesting destruction requires authentication of identity (driver’s license, passport, etc.) of the requestor. Once the individual from whom the specimen was collected reaches 18 years of age, they may make the request themselves. The Michigan Department of Community Health (MDCH) owns the residual 3.5 million specimens collected over many years and has recently changed storage conditions and retention period from ambient storage for 21.5 years to indefinitely at –20 0C. MDCH’s residual newborn screening specimens are currently being moved to the Michigan Neonatal Biobank (see below).
 Michigan BioTrust for Health (http://michigan.gov/biotrust)
[Text extracted from the Executive Summary, Business Plan 2008, Michigan Neonatal BioTrust]
A draft business plan (2008) for the Michigan residual newborn screening specimen repository was produced at the request of the MDCH. “The objectives were: (1) to identify alternative storage conditions and space for their archive of dried blood spots that creates more opportunities for health research; (2) to provide linkages between the specimens and other public health data sources; (3) to make the results of research available to the broad research community; and (4) to accomplish these within a framework that protects the identity and ethical treatment of participants, and promotes a public health research agenda.”3   

The resulting Michigan BioTrust for Health is an initiative that encompasses educational outreach and community engagement, policy development, residual dried blood specimen storage, and data linkages to create a resource for future research that will benefit the public's health.4 MDCH retains ownership of the dried blood specimens and holds them "in trust" for future research use. MDCH contracts with the Michigan Neonatal Biobank, a non-profit organization, for specimen storage after all directly identifying information is removed and labeled with a code.5 The current governance structure for the BioTrust includes a Community Values Advisory Board and Scientific Advisory Board for review of research proposals. In addition, the MDCH IRB reviews all blood spot requests for research use. The Biobank has a Board of Directors with representatives from each of the partner organizations (Michigan State University, University of Michigan, Van Andel Institute, and Wayne State University) that oversees its operations.
According to the 2008 business plan, full implementation of the Michigan BioTrust for Health is expected to require $3.9 million in funding over a five-year period. From year six onward the BioTrust is expected to be self-sustaining. The BioTrust will achieve self-sustainability with support from Michigan’s three major research universities: Wayne State University, Michigan State University (MSU), and the University of Michigan. Wayne State University’s TechTown—a growing center of excellence in biobanking with expertise in archiving, retrieving, shipping and handling biological specimens for research—maintains the storage facility and provides the capability to amplify DNA as needed to ensure that this resource is available and sustainable. MSU provides extensive experience and expertise in assembling de-identified data from other Michigan data warehouses and linkage to the National Children’s Study and its related data. MSU medical ethics researchers have initiated projects to determine public acceptance of research uses for archived specimens. The University of Michigan’s School of Public Health has extensive experience in community engagement and public education concerning the use of residual newborn screening specimens for research and in studying the ethical, legal and social implications of genetics research and practice. Each of these universities is expected to contribute substantially to a unified and effectively operated specimen repository. The BioTrust management also is exploring the possibility of a fee structure system to recover storage and linkage costs.

A multi-phased approach is being implemented for the Michigan BioTrust for Health as follows:  

(Phase 1) The Van Andel Research Institute in Michigan has considerable experience with evaluating and identifying ideal storage conditions for biospecimens, and they are responsible for identifying optimal specimen storage conditions and assisting with implementation. Residual newborn screening specimens currently stored will be identified with bar code labels, repackaged and moved to a secure location in TechTown; 

(Phase 2) As part of the repository design to achieve self-sustainability, the BioTrust will increase the research value of the residual newborn screening specimens through the use of an honest broker, which will allow linkage of stored specimens to newborn screening test results as well as to different state-based health registries and databases that detail disorders, diseases, treatments and outcomes. The ability to perform such linkages significantly increases the value of the specimens for epidemiologic and genetic research; therefore, the BioTrust will establish business agreements with other programs whenever possible in order to access their data; and (Phase 3) An “Honest Broker” function has been introduced to enhance and pilot the merging and de-identification of data from multiple sources. Selected newborn screening and vital records staff members at MDCH serve in this role. MDCH assigns each specimen and corresponding information a unique code and maintains the linkage to individual identities. The specimens are stored with this unique code by the Biobank. Should samples meeting specific demographic criteria be needed for a particular research study, the honest broker identifies these samples through established data linkages at MDCH and instructs the Biobank which samples to release to the researcher. If necessary, the honest broker also will conduct appropriate database queries and prepare a flat file with de-identified data for use by the researcher. Before samples are released by the Biobank, they are labeled with a new unique code. If samples from specific, identified individuals are required for a particular study, the researcher must submit release forms signed by the legal representative (parent, guardian or individual if 18 years or older). MDCH also requires the researcher to sign a Materials Transfer Agreement that specifies allowable uses of the specimens and data before any samples are released.

Minnesota Newborn Screening Program (http://health.state.mn.us/newbornscreening/research.html)
Parents have the option to decline newborn screening by signing a Refusal of Newborn Screening form. Following newborn screening, the Minnesota Department of Health (MDH) securely stores leftover blood specimens and newborn screening results. The MDH has securely stored residual newborn screening specimens since July 1, 1997. By August 1, 2008, approximately 792,000 newborn screening specimens were in storage. Specimens that were received between July 1, 1997 and September 7, 2005 are stored securely in an offsite protected record center. MDH employees do not have direct access to these specimens. Requests for specimens housed at the offsite record center go through both a trained records coordinator and the outside record management and document storage facility. Residual specimens retained before 2005 are stored at ambient temperature, but residual specimens obtained after 2005 are stored at -20oC with desiccant. Educational information about retention of residual specimens is available on the MDH Newborn Screening Information brochure and at the MDH website provided above. 

The parent or guardian may choose to have the screening results and the blood specimen destroyed. This request can be made at birth or at any future time. In the case of the Directive to Destroy Form neither a permanent record of the test nor the leftover blood are kept by MDH. When a request to destroy is received, the blood specimen is destroyed within 45 days, and results are destroyed 24 months after the initial screen took place. The Directive to Destroy Form and examples of past uses of residual newborn screening specimens in research efforts are provided on the MDH website. 

Specimens received by MDH beginning September 8, 2005 are stored onsite in a locked storage room. Only MDH employees who have received extensive data privacy training are allowed access to this area. MDH stores these specimens securely and in accordance with strict data and genetic privacy standards.  The following reasons for storage are paraphrased from the website: 1) to provide results or specimens upon the request of the family or the baby's healthcare team; 2) to repeat testing if needed without obtaining another blood specimen; 3) to conduct other health-related testing upon parental request; 4) to help identify a missing or deceased child upon parental request; and 5) to provide a permanent record that MDH completed the screening. In other cases specimens with all identifying information removed may be used: 1) to ensure high quality testing (quality control); 2) to develop new tests for more disorders; and 3) to contribute to public health studies and research for a better understanding of diseases to benefit the general public.

South Carolina Newborn Screening Program (http://www.scdhec.gov/health/mch/nbs/index.htm)

South Carolina law requires the Department Health and Environmental Control to store a child’s residual newborn screening specimen in a specified manner. After screening tests are completed, the residual specimens are stored with no humidity control in a freezer (-20oC) at the state laboratory. The storage is highly protected, and each specimen is held under strict confidentiality. The newborn screening program only can release a child’s residual newborn screening specimen for approved research without any identifying information to learn new information about diseases. The law allows the parent or guardian to choose one of three options. If they do not want the specimen handled in this way, however, they are not required to select an option. The options are: 1) specimen stored by state but not used for research; 2) specimen destroyed two years after testing; and 3) specimen returned to parents two years after the testing date if requested in writing. Parents must check a box and sign a consent form on the reverse side of blood collection card. If no boxes are checked and/or the form is not signed, then specimen is retained at -20 0C for up to 3 years (typically 2 and a half years — space/staff dependent) and may be released only for anonymous confidential studies. Specimens also may be released with parental consent or with a court order/subpoena.

Texas Newborn Screening Program (http://www.dshs.state.tx.us/lab/nbsBloodspots.shtm)

Specimens received by the department since May 27, 2009 have been kept onsite in secure storage at ambient temperature unless a specimen destruction request was received from the child's parent, managing conservator or legal guardian. Once the newborn screening test is complete, the specimen card is securely stored for public health uses such as on-going quality assurance/quality control and research purposes, if approved by an IRB or privacy board of the health department [see Health & Safety Code Sec. 33.017(b)-(c)]. For any use outside of the Department of State Health Services (DSHS), identifying information must be removed from the blood spot card so that it cannot be connected to the identity of the child. Identifying information that links a child to a blood spot card is not allowed outside of DSHS without advance consent of the child’s parent, managing conservator or legal guardian unless otherwise provided by law. The residual specimens are stored in the DSHS laboratory for one year at ambient temperature in containers with no humidity control. After one year the residual blood spot portion of the collection cards with a unique identifier are transported to a facility for storage off-site at the Texas A&M University where they are stored in boxes at ambient temperature with no humidity control. The majority of previously collected specimens were destroyed in spring 2010 as part of a lawsuit settlement; therefore, the transport of additional specimens to Texas A&M will not begin until 2011. 

Physicians, nurses and other medical professionals must disclose to parents or guardians that blood taken from their newborn to screen for various disorders will be stored by the state and could be used for beneficial public health uses such as quality control or research. If the child’s parent (legal guardian or managing conservator) decides that they do not want the child’s blood spot card to be used for any other purpose after the newborn screening test results have been determined, Texas state law (changed in 2009) allows parents to instruct DSHS to destroy their child’s residual newborn screening specimens after the newborn screening testing is complete. The law also requires distribution of an informational disclosure form that discusses allowable post-test uses of the blood spots so that the parents can make an informed decision on the matter, and in June 2010 the program began distributing newborn screening specimen collection kits that include the disclosure and destruction request form. DSHS has placed the disclosure information at the top of the destruction request form, which is provided at birth and is available on the DSHS website, as directed by the new law.  If the parent wishes to take advantage of this option, they completely fill out and submit the form, Directive to Destroy. Upon receipt of a completed Directive to Destroy form, the department will destroy the blood spot within 60 days. Some health care providers upon initial implementation of the new requirements have mistakenly labored under the impression that each parent must sign the destruction request form. As a result, many forms are being returned ultimately targeting the newborn screening specimen card for destruction when this may not be the intent of the parent. A study to determine the exact impact of this process and a method of improving it must be completed by December 2010. 

The law requires providers to give the disclosure/destruction request form to the parents at the birth and at any subsequent newborn screen specimen collection (two specimens are currently required in Texas), but there is no legal obligation for healthcare providers to have the parents sign the form or for the providers to return signed forms to DSHS. The decision to sign the form is entirely up to the parent after they read the disclosure statement, and it is up to the parent to return a signed form to DSHS if they decide to request destruction of their blood spot card. The law requires DSHS to develop a mechanism for the providers to verify that they have provided the disclosure information to the parent. This was accomplished in the interim by adding a label to the cards with a check box that the healthcare provider can mark to indicate that the disclosure information was provided to the parent. In the future, this will become a permanent feature of the newborn screening specimen collection kit.


1 Hollegaard MV, Grauholm J, Borglum A, Norgaard-Pedersen B, Orntoft T, et al. Genome-wide scans using archived neonatal dried blood spots samples. BMC Genomics 2009;10:297-304.

2 Norgaard-Pedersen B, Hougaard DM. Storage policies and use of the Danish Newborn Screening Biobank. J Inherit Metab Dis 2007;30:530-536.
3 World Wide Web page Michigan Biotrust for Health, Michigan Neonatal BioTrust, Business Plan 2008 (Draft). Available at http://mnbb.org/index.html Accessed on November 2009.

4 World Wide Web page, Michigan BioTrust for Health, 2010. Available at: http://michigan.gov/biotrust Accessed on November 16, 2010. 

5 World Wide Web page, Michigan BioTrust for Health, 2010. Available at: http://michigan.gov/biotrust Accessed on November 16, 2010.

APPENDIX 3

POSITION STATEMENTS OF PROFESSIONAL GROUPS
The American College of Medical Genetics (ACMG)

In a previous position statement for clinical genetic laboratories, ACMG took the position that testing facilities should establish laboratory policies regarding specimen retention and appropriate storage conditions.1  A more recent ACMG position statement2 on newborn screening noted that:  “1) residual newborn screening specimens are a valuable national resource that can contribute significantly to the health of our children; 2) newborn screening blood spots are stored with rigorous control and respect for privacy and confidentiality to protect the public; and 3) if a state decides that newborn screening blood spots should not be retained or used for anything more than the screening test, it is critical that individuals have the option of having their children's dried blood spots deposited in a national repository which will allow for necessary studies under appropriate privacy and confidentiality protections.”  ACMG Standards and Guidelines state that the retention of a patient's DNA should be in compliance with state and federal laws. Re-use of patient DNA specimens, i.e., subsequent use and retention is as allowed by the patient.3

The Association of Public Health Laboratories (APHL)

APHL has a position policy that supports the development of national consensus policies, procedures, and standards for retaining residual newborn screening specimens following newborn screening analysis.4 The position policy specifically calls for the following:  “These policies and procedures must recognize existing federal regulations for clinical testing, state laws, professional guidelines, and ethical and legal precedents. The policies should allow for introduction of new analytes and techniques into the newborn screening arena. To meet recognized laboratory quality assurance practices, dried blood spot specimens must be retained for a time period and under conditions that permit analytical validation. Other reasons to save residual newborn screening specimens include test development, research, and forensic identification. To retain residual newborn screening specimens for such purposes requires clear guidelines that are incorporated into national consensus policies that state public health departments can follow in carrying out their authorized newborn screening programs.4                                   

The Clinical and Laboratory Standards Institute (CLSI)

The CLSI guideline states that beyond the usual medico-legal considerations that determine advisable durations for retention of all clinico-pathologic specimens, molecular genetic specimens – particularly the DNA contained therein – have potential importance for family studies and distance descendants long after the present patient is deceased. The patient’s DNA could prove essential for either linkage studies or direct mutation identification, perhaps involving tests not yet developed. A primary issue regarding specimen retention involves ethical and legal considerations, such as specimen ownership, confidentiality, and informed consent. Until universal recommendations are adopted or until regulations are implemented, each laboratory should establish its own policy regarding specimen retention and the use of archived specimens or stored DNA.  A laboratory specimen retention policy should consider the following factors: 1) type of specimens retained (e.g., dried blood on filter paper); 2) analytes tested (e.g., DNA, RNA, or both); 3) test results or the genotypes detected (If only abnormal specimens are retained, identifying false-negative results at a later date will be difficult. This practice also might introduce bias if a preponderance of specimens with abnormal test results is used to verify or establish performance specifications for future testing.); 4) test volume, and 5) new technologies that might not produce residual specimens.5
The American Academy of Pediatrics (AAP)

The AAP Newborn Screening Task Force made the following recommendations concerning residual newborn screening specimen storage and use: “1) Using national recommendations, each state program should develop and implement policies and procedures for retention of residual newborn screening specimens that articulate the rationale and objectives for storage, the intended duration of storage, whether storage is with or without identifiers, and guidelines for use of identifiable and unlinked samples; 2) Develop educational materials for parents that include information regarding the storage and uses of residual specimens; 3) Develop model consent forms and informational materials for parental permission for retention and use of newborn screening specimens (to date these models have not been developed for newborn screening program use); 4) Develop policies and procedures for unlinked/linked residual specimens in research/surveillance; and 5) Organize collaborative efforts to develop minimum standards for storage and database technology to facilitate appropriate storage of residual newborn screening blood specimens at the state level and consider creating a national or multi-state population-based specimen source for research in which consent is obtained from the individuals from whom the tissue (blood) is obtained.”6

1 American College of Medical Genetics (ACMG). ACMG standards and guidelines for clinical genetic laboratories (2008 edition), Bethesda, MD: American College of Medical Genetics, 2008. Available at: http://www.acmg.net/am/template.cfm?section=laboratory_standards_and_guidelines&template=/cm/htmldisplay.cfm&contentid=4216
2 World Wide Web page, ScienceDaily: Importance of newborn screening dried blood spots affirmed, 2009. Available at: http://www.sciencedaily.com/releases/2009/05/090511131414.htm Accessed on May 12, 2009.

3 American College of Medical Genetics (ACMG). ACMG standards and guidelines for clinical genetic laboratories (2008 edition), Bethesda, MD: American College of Medical Genetics, 2008. 

4 APHL Position/Policy Statement, Residual Newborn Screening (NBS) Specimens. Washington, DC: APHL, 2005. Available at http://www.aphl.org/policy/Documents/residual_newborn_screening_specimens.pdf
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5 Clinical and Laboratory Standards Institute. Molecular diagnostic methods for genetic disease, approved guideline, 2nd ed. Wayne, PA: Clinical and Laboratory Standards Institute (CLSI), 2006.

6  Lloyd-Puryear MA, Tonniges,T, van Dyck P, et al. Serving the Family from Birth to Medical Home – Newborn Screening: a Blue Print for the Future. Pediatrics 2000;106(No. 2 suppl.):382-426.
APPENDIX 4
FINANCIAL CONSIDERATIONS
Understanding that policymakers need to weigh the benefits and costs of newborn screening, guidance should address the costs associated with the infrastructure for the storage and use of residual newborn screening specimens and the financing of the system.1 At a minimum the newborn screening program will incur costs associated with the storage and retrieval process, professional and consumer education, consent/dissent forms and processes, if required, and preparing specimens for research use. In addition, there may be costs related to counseling associated with the return of results, ongoing oversight, and honest broker systems.

All newborn screening programs retain residual newborn screening specimens for some period of time, usually with at least one identification number. Linkage to demographic information usually continues until de-identification may be initiated for privacy protection and preparation for some research uses. Most programs will incur additional expenses if residual newborn screening specimens are stored in compliance with established standards. Increased costs are also expected for the long-term maintenance of residual specimens. 

As one cost example, the South Carolina public health screening laboratory uses a dedicated walk-in freezer to store residual specimens (~55,000/year) for up to three years (depending on the disbursement option chosen by the guardian at the time of collection). Retrieval costs include a database that provides physical location information to facilitate a manual searching process. The retrieval process cannot be realistically separated into component parts and has been estimated based on employee time. Approximately 0.67 FTE is required for an annual cost of $40,500 (salary + fringe + indirect + health services support). Primary laboratory non-personnel expenses include the cost of freezing and storage. Annual freezing costs include:  freezer rental at $6,000/yr (200 sq. ft. at $30 sq. ft.); maintenance at $500 (assuming no equipment failures); and electricity at $6,850 (3 hp compressor = 3450 watts/yr; electric rate = .09355/KW/hr). Packaging/storage supplies add approximately $850 to the overall cost for a total of approximately $14,000 for laboratory non-personnel storage costs. Thus, the annual cost for specimen storage and retrieval in South Carolina is approximately $54,500 for storage of ~165,000 specimens with minimal retrieval.2
The much larger California program (~560,000/year) currently maintains the largest newborn screening storage facility with a total of approximately 15 million residual specimens kept frozen and desiccated. Regulations specify the process for specimen retrieval and usage requests. Specimens are stored in a rental facility at a cost of approximately $150,000/yr through a contract that provides for backup contingencies and security. There are additional charges for forklift operations when a pallet of specimen storage boxes must be moved, but this cost is insignificant compared to the total contract. Retrieval costs have been calculated to be approximately $30/specimen based on the personnel time required for accessing, labeling, and shipping. Accessing involves cutting out an already punched circle and asking the user to return the remainder following their project use.3

1 Baily MA. Newborn screening. In: Crowley, M ed., The Hasting Center’s Bioethics Briefing Book. Garrison, NY: The Hastings Center, 2008: 125-128.
2 Personal communication, John Reddic, South Carolina NBS Program, June 12, 2009.

3 Personal communication, Fred Lorey, California Newborn Screening Program, June 11, 2009.

APPENDIX 5
TECHNICAL CONSIDERATIONS
Specimen Quality The national standard for blood collection on filter paper currently in use defines the characteristics of residual newborn screening specimens required for analysis.
 Because the collection cards constitute federally approved specimen collection devices, careful handling to prevent contamination is essential, particularly from extraneous DNA, which may be transmitted by touching. Lightly abrasive contact between specimens on filter paper has been shown to result in DNA cross-contamination; however, where contamination was detected, levels were insufficient to affect most routine molecular genetic newborn screening assays.
 Since cross‑contamination by contact (leaching) is possible, specimen-to-specimen contact should be avoided.  It is standard practice to submit newborn screening specimens in transport envelopes rotated 180o from each other to avoid specimen contact unless physical barriers are present (e.g., fold-over flaps or non-absorbent paper).
  Should punching and cutting tools be used for DNA specimen procurement, they must be cleaned before each use to avoid carry-over contamination between specimens.
 
Since the amount of residual specimen material that remains after newborn screening tests are completed is limited, if used for other purposes, its use should be of significant impact, especially if a relatively large amount of specimen is required. Previous U.S. guidance suggested that policies should prioritize the possible uses of residual specimens and should ensure that at least one blood spot is retained for possible use for the specific benefit of the patient.
 Personal data on the information portion of collection cards should be kept separate from stored blood specimens with secure access restricted to authorized personnel.

Analyte Stability Assorted stability studies have demonstrated the extractability and stability over time of DNA in residual newborn screening specimens on filter paper. Although genomic DNA was shown to be stable under tropical conditions for at least 11 years at ambient temperature, the DNA quality for amplification of larger DNA fragments decreased when specimens were stored for longer than 10 years.
 Studies in Washington state showed that storage for 25 years, at times without air conditioning, yielded successful genotyping results. However, the investigators noted that the climate in Washington is moderate, and study assays primarily used short amplicons - genotype might not be determinable for all subjects for assays requiring long amplicons.
 A study of 70 residual newborn screening specimens stored for 19 months at ambient temperature gave adequate forensically useful DNA.
 Likewise, whole genomic amplified DNA from residual newborn screening specimens archived for 15 to 25 years was used for reliable genome–wide scans and was found to be a cost-effective alternative to collecting new specimens.
 The quantitative RNA stability in residual newborn screening specimens has also been demonstrated for specimens stored at 4 0C with controlled relative humidity maintained at 30% for up to 20 years.
, 
, 

Stability of non-DNA biomarkers commonly used in newborn screening has been shown to vary across analytes with many showing degradation within a few months.
  No significant loss of phenylalanine, leucine, tyrosine, methionine and valine was observed in analyte-enriched blood spots during one year of storage at -20 0C, whereas all amino acids showed degradation at 370C within 30 days. Methionine was the least stable of the amino acids tested.
 Although acylcarnitines have shown stability for at least 330 days at -180C, at room temperature, they are readily hydrolyzed to free carnitine (with its level increasing during storage) and the corresponding fatty acids. The velocity of decay is logarithmic and depends on the chain length of the acylcarnitines.
 Studies have shown that stored blood spots should only be used for retrospective quantitation of acylcarnitines if appropriate correction for sample decay during storage is applied.
 A tandem mass spectrometry evaluation of the long-term stability of acylcarnitines and amino acids in dried-blood stored for 15 years at ambient conditions showed that, with the exception of free carnitine and valine, all metabolite concentrations decreased.
 Free carnitine increased during the first five years with the largest increase in the first year during which it rose 40%. Phenylalanine, alanine, arginine and leucine decreased exponentially. Citrutilline, glycine and ornitihine decreased markedly during the first five years. Methionine was the least stable of the amino acids. Many of the acylcarnitines decrease significantly during the first 5 years and more gradually thereafter. Tyrosine was relatively stable compared to most other amino acids in that it decreased more gradually during the first 5 years. Valine was considered stable since no significant change was found during the 15 years. Medium and long-chain acylcarnitines could not be analyzed because of low physiological concentrations.
 

Storage Conditions Optimal operation of a residual newborn screening specimen storage facility requires that careful planning of storage under specified and monitored storage conditions. If the purpose for saving residual newborn screening specimens involves future analysis, screening programs should investigate data that address the stability of various analytes when making decisions about storage conditions.
,
,
,
 The defined purpose of storing samples should dictate the environmental parameters for storage. Ideally, residual newborn screening specimens should be stored frozen (preferably at -20°C) in sealed bags of low gas permeability containing a desiccant and a humidity indicator. Specimens retained only for DNA testing may be stored at ambient conditions (preferably refrigerated at 4°C) in sealed bags of low gas permeability and containing a desiccant for humidity control.
  In all storage situations, precautions should be taken to ensure that possible contamination from specimen-to-specimen contact is not a problem.
 Several publications have demonstrated the recovery of quality DNA from residual newborn screening specimens stored at ambient conditions.
,
,
  During storage, a humidity indicator should be periodically monitored and appropriate action taken to reactivate the desiccant when humidity exceeds 30%
,
 or some other designated level of action. Every residual newborn screening specimen should be properly identified. An index or catalog should be maintained so that any individual sample can be easily located. A quality assurance system is necessary for documenting the integrity of the stored residual newborn screening specimens.

Retention Conditions Laboratory genetic testing guidelines exist and appear to be applicable to newborn screening testing.
 Additionally CLIA requires laboratories to establish and follow written policies and procedures that ensure positive identification and optimum integrity of a patient’s specimen from time of collection through completion of testing and reporting of results.
 ACMG Standards and Guidelines state that the laboratory should retain the original patient sample until all testing is completed, and the report has been completed.
 Depending on specimen stability, technology, space, and cost, tested specimens for molecular genetic tests for heritable conditions should be retained as long as possible after the completion of testing and reporting of results.
 It has been recommended that, at a minimum, stabile tested patient specimens should be retained after testing until the next proficiency testing or the next alternative performance assessment to allow for identification of problems in patient testing and for corrective action to be taken. 

 Specimen retention times vary widely among state newborn screening programs. At least 10 programs have indicated their intention to maintain archives of specimens indefinitely.
  Because of the cost and complexity of specimen storage, only a few programs are known to store their residual newborn screening specimens frozen (-20°C) in sealed bags containing a desiccant. Notwithstanding storage challenges, some states have retained large numbers of residual specimens, often exceeding 1 million. Where specimen storage exists, a quality assurance system should ensure validity of stored samples for their intended purpose.
 Where a defined purpose exists such that a control specimen can be stored, the control should be stored under identical conditions. In order to prevent location bias, control samples should be randomized in the storage system. Specimens that may be analytically unacceptable for newborn screening analysis may still contain usable analytes, including DNA, and should be stored under similar conditions to specimens that were analytically acceptable. 

Specimen storage must be carefully planned such that specimens are kept readily accessible, secure, and environmentally sound. A storage policy should exist with input from others with experience and newborn screening stakeholders, including researchers and the public. The long-term cost and technical logistics of maintaining a specimen bank should be anticipated. Systems for easy access and retrieval should be carefully designed, and storage conditions should be maintained with careful documentation. Flow charting the specimen retrieval process and electronic specimen identification should be a part of the cataloging process.
,
 Safe disposal of samples no longer required for examination should be accomplished in accordance with local regulations regarding waste disposal.
,
 Care should be taken to dissociate patient identifiers from the blood spots.
 If samples must be transported off-site for incineration or destruction, precautions should be taken to ensure that confidentiality of samples during transportation and destruction is maintained and that appropriate disposal of samples is achieved (i.e., no identifying information should be attached).
 The program’s specified length of retention for residual newborn screening specimens should be consistently met, and all disposal activities should be documented.

Transport to/from Researchers Handling and transport of residual newborn screening specimens should conform to the established processes for transport of specimens to the screening laboratory in accordance with Occupational Safety and Health Administration (OSHA) guidelines and with the understanding that any human tissue and fluids may harbor infectious agents.
 Residual newborn screening specimens can be shipped or transported by mail or other carrier with no reasonable expectations of occupational exposure to blood or other potentially infectious material.
  “Standard precautions” and compliance with local regulations and institutional policies are required in preparing newborn screening specimens for shipment.
 The identified packaging system must meet the basic triple packaging system, i.e., blood absorbed into paper, an inner envelope or other protective cover, and an outer envelope of high quality paper.
 U.S. transport standards are harmonized with the World Health Organization’s Guidance on Regulations for the Transport of Infectious Substances
 and the International Civil Aviation Organization’s Technical Instructions for Safe Transport of Dangerous Goods by Air.

Residual newborn screening specimens must not be packaged in airtight, leak-proof sealed containers (e.g., plastic or foil bags) because the lack of air exchange in the inner environment of a sealed container causes heat buildup and moisture accumulation. Heat, direct sunlight, humidity, and moisture are detrimental to stability of residual newborn screening specimens and analyte recovery. The inclusion of desiccant packs will aid in preventing moisture accumulation. However, shipping conditions are uncontrolled, and desiccant has limited effectiveness. Local postal, courier, and other transport regulations must be followed. If local regulations require enclosure in airtight, leak-proof sealed containers (plastic or foil bags) for transportation, then sufficient numbers of desiccant packages must be included to ensure minimal exposure of specimens to excessive moisture. Indicator cards may be used to monitor humidity.  Specimens known to contain an infectious agent should be transported with special precautions according to local regulations (e.g., required packaging and outside warning label).
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