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Newborn screening (NBS) using dried blood spots is a public health testing program f
metabolic or genetic disorders that involves approximately four million newhorthe

United States each year. Historically, the governance of each s@i@éning program

has been left to individual states. However, in recent years, there have been mgveme

to standardize various aspects of the programs, including collection and storage
procedures and the set of disorders on the screening panel. In 2009, two lawsuits brought
the uses of residual dried blood spots (rDBS) to public attention; since, a vigorate deb
has developed around the use of rDBS in research. The objective of this study was to
assess the current procedures for the governance and research use fvbnbBtate

NBS programs. This mixed-methods social science research study invieb/euain

sources of information from both consumer and regulatory sources. The policies from
two neonatal biobanks were included for comparison purposes, and content analysis was
used to identify the major themes of research governance that were addyesaeld b

policy. It was found that 38 state newborn screening programs, as well as the two
neonatal biobanks, addressed the research use of rDBS in one or more of the data sources
analyzed. Discoverable state research policies were outlined in an i@iogland/or a

state law in 23 states, but 15 states lacked any written law or policy. Important
differences between the NBS programs and biobanks included the type and number of
research reviewers, the agreements required of the researcher, araduatoevcriteria

used. None of the policies explained how the listed evaluation criteria would be applied
during the evaluation process. Overall, this study demonstrates that theifécaeat

ways that research policies have been structured, and the highlighted featiesg of

policies could be useful during future policy evolution and creation with respect to the
governance and use of rDBS. The creation of a model policy or template, developed with
cooperation between the states and input from other experts, might be the next step in
addressing this issue.
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BACKGROUND AND LITERATURE REVIEW

History and Components of Newborn Screening

Newborn screening (NBS) is one of the United States’ most notable and reliable
public health efforts for children with approximately four million newborns se@e
each yeat.? NBS began in the early 1960s with the development of the Guthrie bacterial
inhibition assay that tested for phenylketonuria (PKUA. 1962 pilot study in
Massachusetts showed that mass screening for PKU was feasible, and by 136545 st
had passed state statutes mandating newborn scréditirge state NBS laws were
based on public health models for disease screening and came to rely upon the population
screening principles developed by Wilson and Jungner in 1968 to determine which
genetic conditions were prevalent, treatable, and severe enough to weareaning.°

The first federal legislation for NBS was passed in 1994 with the “Screaning f
Heritable Disorders” amendment to the Public Health Service Act, whichdebvi
federal funding for state and local public health agencies to conduct newb@mirsgfe
More recently, the “Newborn Screening Saves Lives Act” was passed byeSsimg
2007 and amended in 2008, which provided additional funding for NBS, established the
Secretary’s Advisory Committee on Heritable Disorders in Newborns andr&il
(SACHDNC), mandated laboratory quality assurance evaluation, create@moeint
clearinghouse to distribute information about NBS, and started the Hunter KedigiRle
Program to conduct and expand research in NBS8s Act has been criticized for not
including parental consent requirements for testing and for allowing reseatuod on t

residual dried blood spots (rDBS) remaining after clinical testing hers dmmpleted.



The primary objective of NBS is to ensure that every newborn receives
appropriate servicesThus, there are five components of NBS programs: screening,
follow-up, diagnosis, management, and evaluafidhFirst, the screening function of
NBS is the most widely-recognized part of a program as it includes thetiedumfa
parents, sample collection, transport of the sample to a designated laboratogynpled s
testing. The second component of a NBS program is the ability of the lab to report a
follow-up on results with hospitals, physicians, and parents. Many states do sonwé for
long-term follow-up on medical care, treatments, and services received tioradili
short-term follow-up until a diagnosis is reachelext, the diagnosis and management
functions of NBS are performed by the newborn’s physician and other members of the
health care team, and the NBS program may help families to coordinatesemvitto
obtain the medical foods necessary for disease management. Finally,ienasuan
important part of NBS because programs must ensure that they are meetipglkhei
health goals and using financial resources wiSely.

Standardization of Newborn Screening

Historically, each state has held the authority to set the regulations atidgoli
that align with community values, political and economic situations, and publit healt
capabilities: However, there is a growing recognition that national standardization is
important from the perspective of distributional justice because without uniform
guidelines, not all newborns will have equal access to the benefits of agie€hus,
over the past 10 to 15 years, there have been a number of initiatives to standardize

aspects of NBS such as storage requirements, the screening panel, oqlecsaures,



and consent processes. The standardization of storage procedures and the screéning pane
will be discussed next.

One of the first NBS policies to undergo standardization was the storage
recommendations for rDBS. rDBS are typically retained for a period effomprogram
evaluation and quality assurance purposes, to test treatment efficacyhedesfs, and
to verify results as a form of legal accountability. > Each state’s retention and storage
procedures were surveyed by McEwen and Reilly in 19%4ey found that most state
programs had limited or no written policies for the retention, storage, retriadalsage
of rDBS, so they called for the formation of a set of national guidelines.

In response, the Council of Regional Networks for Genetic Services (FORN
proposed a set of guidelines in 1996 that set the optimal temperature, time period, and
conditions for rDBS storagé.CORN also recognized that there were a number of
reasons to discard rDBS: uncertain analyte stability, storage spacestsmdlcdefined
future uses, retrieval difficulties, lack of quality assurance for samggrityt, lack of
informed consent for retention, and little contribution to legal liabilities. Hewdhe
decision of whether or not to retain and store rDBS was left to each individual state

The push for standardization can also be clearly seen in an influential report
published by the American Academy of Pediatrics (AAP) in 2000, “Serving th&/fami
from birth to the medical home; Newborn screening: A blueprint for the futurel focal
a national agenda on state newborn screening programs.” This article tm@voato
the wide variations in the number of conditions that each state screened for in addition to

PKU, congenital hypothyroidism, and in most states, galactosemia.



In 2006, an committee of experts convened by the American College of Medical
Genetics (ACMG) recommended mandated screening for a core panel of 29 conditions
with an additional 25 secondary targets consisting of less reliable tests and tat
out other metabolic conditions in the differential diagnoses of core panel disérders
Although almost all states now require testing for the core panel, thetdlarational
and international variations in testing for the secondary target conditions aswetlest
criteria, such as the cutoff points to determine positive restits.

At present, the discussions of standardization have moved beyond issues of
storage and testing panels to the uses of rDBS, especially the use of rbf38 bgrties
such as law enforcement, the military, researchers, insurance compadiesnployers.

The AAP Newborn Screening Task Force recommended the development of model
legislation or regulations for the use of anonymous or identifiable rDB®dearch and
public health. But ten years later, this issue has yet to be resolved, as evidenced by a
SACHDNC briefing published in September 2010 that also highlighted the need for
explicit statements on rDBS retention and tise.

Third-party use of rDBS is an issue of increasing importance because, as the
SACHDNC briefing suggested, the status of current state policies senddear unc
message to the general public about the purposes behind rDBS storage and use. The
differing state consent requirements, uncertainty over who possessessianeduaaking
authority to decide on rDBS uses, and low public awareness about NBS contribute to a
lack of confidence in the governmental management of rBBS.

The debate surrounding rDBS retention and use has also been brought to public

attention by ongoing legal disputes in Texas and Minnesota beginning in 2009, as well as



by the surrounding news articles, including CNN'’s provocatively-titledlartiThe
Government Has Your Baby's DNAYIn both states, parents filed civil complaints
against their state health departments claiming that the government had ho nedin

or use their children’s rDBS for research without con&efitn Bearder v Minnesota
(788 N.W.2d 144 [Minn. Ct. App. 2010]), a judge dismissed the complaint on the
grounds that the Minnesota state statutes allowed the Minnesota Departidealtiofto
retain and use rDB%?*In Beleno v Texas Department of State Health Services
(TDSHS) (No. SA-09-CA-0188-FB [W.D. Tex. 2009)), the parties reached a settleme
in which TDSHS would destroy the 4.5 to 5.3 million samples obtained between 2002
and May 2009, as well as post information on online about research projects using
rDBS 22

The Biobank Paradigm

Beginning in 1995, similar issues arose in response to the research use of clinical
tissue samples stored without consé@tored human biological materials obtained
during clinical procedures were frequently collected by pathology lahs#ct and
private institutions. During the mid 1990s, the National Institutes of Health (NIH)
discussed the problems surrounding the research use of stored tissues, and theg publishe
a consensus stateméhHowever, before the issue could receive further discussion,
Dolly the sheep was cloned in 1996, and the resulting controversy overshadowed the use
of stored tissue samplés.

More recently, the development of genetic research biobanks has brought up some
of the same concerns. Research biobanks were developed as large-scale espibsitori

“can be linked to medical, genealogical or lifestyle information about afepeci



population gathered using a specific consent process” (p>68%)umber of genetic
biobanks currently exist with national and institutional collections. National biobanks
exist in eight countries as shown in Table 1. Large U.S. biobanks include those held by
the Marshfield Medical Clinic, Northwestern University (NUgene), Dukeversity,
University of Alabama, Mayo Clinics, Vanderbilt University (BioVU)daHoward

University (African American Population BiobarR)*' The collections obtained by large
cohort studies and NIH projects could also be considered as biobanks.

Table 1. Countries with national biobanks, the approximate number of samples in each
biobank, and the entity or entities that review research requests.

Country Biobank No. of Samples Research ReviewiniifyF
. Estonian Genomg, ... .
Estonia . 1 million sampleg unspecified
Project
Canada CARTaGENE 60,000 samples External advisamnittee
Icelandic L Data protection and national
Iceland Biobank 270,000 samples bioethics committees
Japan Biobank Japann 300,000 samples Japanese MesBoaiation
. Latvian Genome Central medical ethics committee gnd
Latvia . 60,000 samples : .
Project state data inspection

Singapore Tissu
Network

U

Bioethics advisory and central

Singapore steering committees

unspecified

Sweden Medical Biobank 70,000 samples| Swedish Medical Research Council

U_n|ted UK Biobank 500,000 samplels Ethics an_d governance council and
Kingdom scientific committee

Source: Swede H, Stone CL, Norwood AR. Nationalytajion-based biobanks for genetic resea@dnet
Med 2007;9:141-149.

The development of these large biobanks has changed the context of research
away from the “traditional ‘one study/one informed consent’ paradigm to korget
more suitable to the broad impact biobanking might have on society” (p3*7182he
past, genetics has been studied as a science in itself, but increasinglizsgs seen as a
means to obtain products and technologies that can improve life through research

conducted by the government, pharmaceutical companies, and other v&ntures.



This shift in the purpose of genetic research has led to a number of changes in the
way research is conduct&d®” ** *3In the past, genetic research was conducted by one or
a small group of researchers who were known to the research subjects. Personal,
informed consent was obtained based on individual risks and benefits and for a specific
disease. Biobanks, however, act as suppliers by gathering and storing spéairasas
in many projects with many diseases and are not directly involved in tleeatese

Additionally, biobanks find it necessary to ask for a general (or blanket) consent
to unspecified future research and broad sharing of samples, which means that
participants are unable to provide fully informed consent to research projects. The
principles of autonomy and informed consent developed under the Belmont Report in
1979 form the basis of human subject research protections, but they were conceptualized
to primarily protecindividual autonomy, benefits and risks. Biobanks, though, have
found it problematic to rely on traditional ethical principles because the reskare
with samples hasocial benefits and risks with each individual sample having a minimal
impact on the research outcome, although individual rights must still be prdfetted.
Issues surrounding informed consent in the context of large-scale resedreh ahd
biobanks are currently being debated in the ethics literature.

Newborn screening is facing a similar paradigm shift as programssadgsees
of rDBS storage, retention and use in ways that allow for new research pissiAs it
was stated above, typical uses of rDBS include program evaluation, qualiyrassu
quality control, treatment efficacy testing, test refinement, and resiflcagon; they are
also sometimes used for forensic identification of remains and special stqliested

by a patient’s physician or family'* *>*However, NBS programs, by retaining and



storing a large number of human biological specimens, can be thought of as biobanks,
and rDBS can be useful in research to develop new genetic tests or to conduct population
studies for clinical medicine or public health purpds€shus, the biobank model could
provide helpful insights when discussing the research uses of rDBS.

Research Uses of rDBS

Although a limited number of studies to date have used rDBS for population-wide
screening studie$ there is a growing scientific interest in accessing this resooirce f
large-scale genetic research projects. Hannelius suggested that one 3imringrarec
DBS theoretically contains 230ng of DNAand other studies have confirmed that “a
standard 6mm Guthrie card punch could...become the basis for genome-wide neonatal
testing” (p. 43)2 A series of articles in the last several years has determined that DNA
can successfully and reliably be extracted from DBS using whole-genomiéaanph
techniques and that this DNA is reliable for genotyping and microaradysast’*°

Although there are currently prohibitive technical limitations, there might
eventually be some practical benefits to using whole-genome techniques for NBS
screening and researtiWhole-genome techniques might become more efficient and
specific than the variety of techniques currently used in NBS becauseotlidy c
theoretically provide better quality data and testing could be autofateaddition,
some disorders with problematic analyte or protein analysis could be ncarataty
detected. At this point in time, metabolite analysis has a greatendgnsitdetect
individuals with many metabolic disorders, but sequence data could provide more

detailed information about disorders for which we currently have limited knowledge



such as regarding the allelic spectrum, genotype-phenotype correlatidggnen
interactions.

Some authors have suggested that it might be premature to analyze concerns
about the use of DNA sequencing techniques in NBS when the technology has not yet
progressed to a point where whole-genome sequencing is practical (although theecosts
rapidly declining)¥* Users of whole-genome sequencing techniques must overcome
challenges such as high implementation costs, unrefined quality assurascntst
difficulties in interpreting unknown genetic variants and uncertain genotype-phenotype
correlations. In addition, the characteristics of a blood spot can vary with wilect
procedures and filter paper qualityNot all genetic disorders that are detectable by
traditional NBS methods can be identified by DNA techniques, and DNA-based methods
would not replace the tests for non-genetic diseases such as congenitaytojgism:*
Given these concerns, it appears that whole-genome techniques for NBypeaghoses
are not currently feasible because of the limited clinical or peddienefits.

Support for rDBS Storage Using a Biobank Model

At present, the storage of rDBS as a biobank appears to be supported by
politicians, researchers and the general public. The PREEMIE Act of 2006 (Pawslic
109-450) appropriated funds to develop a neonatal biobank that would research the
genetic and environmental contributions to preterm Biriln.addition, as part of the
Newborn Screening Saves Lives Act in 2007, the NIH was directed to coordinate and
expand research in NBS through the Hunter Kelly Research Prédiaenesulting

Newborn Screening Translational Research Network Coordination Cent8TRNBCC)



was formed by a $13.5 million-dollar grant to the ACMG to assist state NBSapregn
evaluating newly-proposed screening tésts.

Research has been conducted to assess public and healthcare provider reactions to
the formation of a national neonatal biobank and the use of rDBS for population research.
A Japanese study found that the attitudes of the general public were more civaservat
issues of rDBS storage and use than either patients with PKU and theirdamilie
medical professionalS. Another study found that 38% of Canadian geneticists felt that
including statements about rDBS retention and research use in educatchalés
would reduce participation in NBSput a focus group study in British Columbia showed
that 67% of adults were not very concerned about hypothetical situations involving the
continued use of their childhood Guthrie cards, even though 46% wanted to provide
separate consent for reseatth.

Focus groups in the U.S. tended to prefer giving a separate consent for rDBS
storage and research, even if research samples would be anofiymausther U.S.
study, the majority of parents (75%) would provide consent for research if asked, and
77.9% would permit storage of their child’s rDBS, which included 38.5% who would
permit indefinite storag€. Similarly, a study of New Zealand maternity service
providers found that provider opinions on consent for testing and storage of rDBS tended
to be consistent with local policies requiring separate consents for each NB&nftfhc

There appears to be a general consensus that parents would be willing to give
permission for the storage and use of their child’s rDBS if they are askeoneent.

However, there is no agreement on the structure of a model repository, and no

international or federal guidelines have been propts&goint meeting of the Centers

10



for Disease Control and Prevention (CDC) and the Association for Public Health
Laboratories (APHL) concluded that the wide variations in state storigepdormed a
substantial barrier for the consolidation of rDBS into a specimen®ank.

One reason why NBS programs “seem not yet to be fully prepared to...manage a
population-based genomic databank while addressing issues of human subjects and
patient confidentiality” (p. 272)is that U.S. privacy laws and regulations (including
GINA, HIPAA, HHS/ORHP, and CLIA [see list of abbreviations]) provide conttadyc
and vague guidance on research using anonymized rDBS. Most noticeably, anonymous
studies are exempt from Institutional Review Board (IRB) review under £46F
regulations? **Research often takes place in commercial or institutional settings rather
than the clinical sites that are HIPAA-covered entities, and mangrokskabs are not
CLIA approved to be authorized to return results to research participants.

Given the research potential of rDBS and the lack of regulatory guidanite fo
retention and use of rDBS, this study aimed to survey the research oversighupesc
developed through state regulations and the internal policies of NBS labsrihorie
the oversight structures from two neonatal biobanks were included in this study for
comparison purposes.

Relevant Research Involving Biobanks

In a review of national biobanks, Swede highlighted the fact that each biobank
has formed a different model for oversight (Table 1 abt\&yen with this variation in
reviewing entities, biobanks have tended to centralize the research reviesspnoge
form that is independent from the funding and managing organizations as well as

researchers.Deschenes described three critical areas to biobank governance: 1) the

11



project and protocol assessment process, 2) the overall research platforrameariag
(the physical specimens and the databank), and 3) data privacy prot&dticaddition,
“accountability, transparency, and monitoring are fundamental components of a good
governance strategy” (p. 49).

Few studies have looked at the governance structures for research involving
rDBS. The earliest study in 1994 by McEwen and Reilly found that of the 40 ttates
retained rDBS, 11 had written regulations regarding retention and 29 states hadl interna
retention policies® In terms of rDBS usage, they found that seven out of 53 states had
written regulations on third-party access to rDBS with another 10 states hateingl
policies. Finally, McEwen and Reilly assessed the actual use of rDBS to fira/éra
the previous five years, 28 states had received none or up to six requests foerspecim
seven states had 6-20 requests, two states had 21-100 requests, and one state had more
than 100 requests.

In 2002, Mandl found that 36 states retained rDBS, of which 31 states stored
identified samples, two stored rDBS completely de-identified and thres stated
coded sample¥.This study also surveyed the approval procedures of the 25 state labs
that allowed research access to aggregate data (not rDBS). Mostl&ates|(ired
research requests to be approved through the institutional review board (IRB3tatehe
lab. Six states required IRB approval from the researcher’s institutrerstates had
proposals reviewed by the lab director; two states reviewed proposals imtieenof
the senior staff members; and four states required no special permisstenaggregate
data was publicly available. Interestingly, for public health officialadcess the

aggregate data, fourteen states required approval from the state labrdeBstates

12



required approval from the researcher’s institutional IRB, in four statésliltkrector
reviewed requests, in two states a committee of senior staff menaerse@ proposals,
and six states required no special permissions.

A study by Olney in 2003 found that 15 states had written rDBS usage policies,

28 states had no written policy and six states did not Khdwew years later, in 20086,

(™)

Therrell observed that 19 states had statutes or regulations that allowlhreseass to
rDBS, with 10 states specifically addressing acceEbere were 37 states that had
written storage policies, but only nine state statutes specificallyss#ateDBS retention
and storage.

The most recent data from 2010 reported to the National Newborn Screening and
Genetic Resource Center (NNSGRC) on laboratory specimens showed that<li®stat
have written policies for the storage and disposal of rDBS. Only fous $tate no
written policy, and among the five U.S. territories, only Puerto Rico hagtarwr
policy.>

Similarly, two recent studies have surveyed the content of state NBtestatu
references to the retention and use of rBB8The SACGHDC commissioned a review
of state statutes and regulations, finding that 19 states had relevantitegisfaand
Haga reported that ten states had legislation on the storage and/or use &ftBia§a

also surveyed state NBS websites and educational brochures to find that ontg< 4 sta

provided public information about rDBS retention and use.

& California, Idaho, Indiana, lowa, Maine, Massagtss Michigan, Minnesota, Mississippi, Missouri,
Nebraska, New Hampshire, North Dakota, OklahomattSGarolina, Texas, Utah, Washington and
Wisconsin

® California, Indiana, lowa, Michigan, Minnesota,ddouri, Nebraska, North Dakota, South Carolina and
Wisconsin

13



Finally, in March 2011, Lewis published a review of legislation addressing issues
of retention and use of rDB%She used state statutes and regulations accessed between
November 2008 and December 2009 and found that 20 states addressed retention and/or
use of rDBS. This is a similar result to the previous two studies, but her content analysis
is more detailed than that of the SACGHDC or Haga. This paper also categdrizbd w
state statutes had references to the release of information relate& tp&Bntal or state
control over rDBS, the purposes for which rDBS may be used, and information that must
be provided to parents about these issues.

Relevance of the Proposed Study

The research mentioned above has mainly provided dichotomous information on
the presence or absence of storage and use policies, but it has not provided information
about the governance of research using rDBS. The process of researchbigasig
important issue to examine because the persons who evaluate research proposals hold
considerable power to define risks and benefits, and the failure to explicitgsadtle
oversight process of rDBS research may contribute to the lack of public truBSiff N
Even as early as 1999, Ngrgaard-Pedersen pointed out that “an international consensus
policy among neonatal screening institutions is important to aid individuahsogee
facilities in mounting the necessary regulatory framework to protect trggitgitef the
individual, while at the same time granting investigators conditioned rightsytied
use of samples for the greater good” (p. 1708).

To this investigator's knowledge, no studies have looked beyond state legislation

to determine how research uses of rDBS are regulated by NBS programsidié® st

¢ California, Hawaii, Indiana, lowa, Maine, Marylaridichigan, Minnesota, Mississippi, Missouri,
Nebraska, New Hampshire, North Dakota, Oklahomatts€arolina, Texas, Utah, Washington, West
Virginia and Wisconsin
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mentioned above highlight the growing number of states developing statutory an writte
policies on rDBS retention and use, and the paper by Mandl was the only one to describe
the approval processes for research use of aggregate data froth TS, the objective

of this study was to assess the current procedures for governance and &® fsonb

state newborn screening programs and neonatal biobanks.

This study aimed to ascertain and describe the nature of research oversight
policies from each state NBS program and compare them to neonatal biobank governance
structures. In addition, this project characterized the current reseaschf uB&8S in the
United States. Finally, the acquired data was used to highlight featured-dewalbped
governance models that could be beneficial to future policy creation with respect to

governance and use of rDBS.
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METHODOLOGY

This mixed-methods social science research study involved five mairesaidrc
information (from both secondary and primary sources) to collectively adtdeestutly
objectives related to the use of residual dried blood spots (rDBS) from newbomrsgree
(NBS) in research. Two sources, NBS websites and educational brochures, dontaine
information designed for the general public and parents of newborns. Three sources
contained regulatory and program governance information: state legisla@én, N
program internal policies, and survey responses from key informants.

Secondary Data Collection

Newborn metabolic and genetic screening state laws are found in two glates:
statutes and state administrative codes. The relevant NBS state statioi@sovere
available online in a list compiled by the National Conference of Statslaeges
(NCSL; www.ncsl.org). Administrative code citations regarding NBSevwpeiblished by
Therrell in 2006 The citations used in this study can be found in Appendix A.

The current version of each statute and administrative code, including 2010
updates when available, was obtained from state legislative websites damirayy
2011. In some states, relevant information about research uses of rDBS was also
available in genetic privacy statutes or in public health laboratoryssatf the
administrative code; however, these were excluded so that this study would be
comparable to previous studies that only used NBS legislation. Since Lewis (2011)
recently published an article about the content of state NBS {des results were

verified, and any discrepancies investigated.
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Links to the state NBS websites were available through the National Newborn
Screening and Genetic Resource Center (NNSGRC) website (genafiscsa.edu).
Each program’s website was thoroughly searched for pages containimgatitor about
the retention, storage and use of rDBS; these pages were downloaded in January 2011.
Educational brochures to be given to parents of newborns, if available, were also
retrieved from the program websites for analysis.

Biobank Data Collection

To compare NBS policies to biobank policies, information about two neonatal
biobanks was included in this study. These biobanks store only NBS samples taken
during screening, which makes them comparable to NBS programs. Infamrabbut
the Michigan Neonatal Biobank (Michigan BioTrust for Health), the only neonatal
biobank in the U.S., was located from the NBS program and biobank websites
(www.michigan.gov/mdch; www.mnbb.org).

The Danish Neonatal Screening Biobank (PKU biobank) was included because its
storage and use policy has been publicly described in the scientific lisggfdtuwas the
first neonatal biobank to be established (in 1982), so it is likely to be a higldioded
model for using rDBS in research. Information in English was located frerhibbank
website (www.ssi.dk), and translations were also provided by a key inforntaet at
biobank. Danish legislation was not included in this study due to the differences In socia

and political structures between Denmark and the U.S.

17



Key Informant Survey

To confirm and expand upon the information acquired from the secondary data
sources mentioned above, a survey was administered to key informants at state NBS
programs, as well as to biobank representatives. Informants from NBS progeaens w
identified through the contact list available on the NNSGRC website. Infdsrfram
the two biobanks were identified through personal communication and recommendations
of other biobank representatives.

A total of 57 people were initially approached to participate in the survey: one
person from each of the 51 state NBS programs and the District of Columbia; are pers
from each of the four U.S. territories with NBS programs (Puerto Rico, Gham, t
Northern Mariana Islands, and the Virgin Islands; American Samoa dokaveoa NBS
program); and one person from each of the two neonatal biobanks. An introductory letter
requested that the survey be forwarded to a more knowledgeable person if afgoropria

The introductory letter and the electronic version of the survey in Micrdsoitl
format were emailed to the key informants on March 31, 2011, and printed copies of the
same materials (with a return envelope provided) were subsequently séet Ui&t
Postal Service. About one week after the emails were sent, each perseedragghone
call to personally invite them to participate and to answer any questionsitietyhave.
Participants were given slightly over two weeks to return the surveyieh wime a
reminder email was sent. If there was still no response, a follow-up phHbn@aganade.

After two months, data collection was closed and non-responsive states weredadssume

be not participating.
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If a participant returned his or her survey form with complete, clear infaomat
he/she was sent a thank you email. If information was missing or needed tofigelcla
the specific questions were sent in an email to the participant, or if prefevadf
phone interview was arranged. Following the phone interview, the particquaeived a
copy of the researcher’s notes about the interview with a thank you encathy/fof the
thesis was also offered to all participants, pending its completion. Tidis \sBs
reviewed and assessed to be exempt by the University of Maryland, BalliRiom

March 17, 2011.

Survey Instrument

A set of quantitative and qualitative survey questions was developed based on the
study’s research objectives. Some of the questions were also based upon thopedlevel
by Liz Horn and the Genetic Alliance Biobank for their “Registry and Biépy Vendor
Assessment Worksheet” (www.resource repository 8rffie survey included questions
in four main categories: 1) qualities and quantities of rDBS curremtlgdst2) extant
policy governing research use of rDBS, 3) description of state or biobank palize
procedures, and 4) the number and types of research requests for rDBS thatereeel
during 2010. Each state or biobank that possessed a formal, written policy retfaeding
research uses of rDBS was asked to include a copy of it with their suspeyses. The
introductory letter (Appendix B) and survey (Appendix C) were reviewed by thr
experts in NBS and biobanking and were revised in response to their comments before

being sent to participants.
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Data Analysis

Information from each of the five sources (state laws, internal policiesysurve
responses, websites, and brochures) was imported into the ATLAS.ti compgtanpro
for qualitative content analysis. ATLAS.ti is a program for textual arsatiat allows
the user to organize multiple documents and then to highlight and code the concepts of
interest.

In the first step of analysis for this study, a pre-defined codebook (Appendix D)
was developed based upon the codes used by Pravid, further codes were added
based on the study’s aims. In particular, codes were added to characteripafioh
specifically related to the research use of rDBS and the evaluation atrepeaposals.
Primary categories of interest are shown in Figure 1.

In the second step, quotations for each particular code were extracted ardl viewe
as a group to determine patterns and common themes. A process of emergent coding (a
systematic method of coding that establishes new codes as they anségdithe major
themes present within each code. The codebook was revised iteratively as nesv theme
were identified, and materials were re-coded accordingly.

Once the codebook had been finalized, all materials were reviewed and coded one
final time, and the information was cross-checked with an assistant to ensustecaysi
Results were analyzed using Microsoft Excel to produce descriptiveissatist to
identify statistical correlations between various categories. Qatare survey data were

categorized for analysis so that individual participants would not be readilyfiaati
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Categories of Interest

= Retention and/or use of residual DBS*
o State or departmental control over the use of rDBS
= rDBS become property of the state *
o Parental control over the use of rDBS*
= Purpose for which rDBS may be used*
= Form in which rDBS are allowed to be released*
= Research use of rDBS
o Research using rDBS is prohibited*
= rDBS may be used for research
o Type of researchers/entities that are allowed*
o Types of research that are allowed
= Review of research requests
= Entity or person that reviews proposals
= Criteria considered in the evaluation of requests
= Agreements made by researcher
= State may charge a fee for use of rDBS*
= Lab responsibilities regarding research
= Use of NBS information*
o Purpose of information use*
o Entities that may receive NBS information
o Statistical data from NBS*
o Confidentiality*
o Information provided to parent

Figure 1. Categories of interest used during coding and content analysis

* Categories were used in Lewis MH, Goldenberg A, Anderson R, Rothwell E, Botkin J.
State laws regarding the retention and use of residual newborn screening blo@s$ sampl
Pediatrics 2011;127:703-712.
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RESULTS

As mentioned in the methodology, this study used data collected from five main
sources. Consumer-oriented information regarding the retention and uselgélrdsied
blood spots (rDBS) was found on 21 out of 56 websites (37.5%) and in 11 out of 41
educational brochures (26.8%). Regulatory and program governance informiatied re
to this topic was obtained from 32 surveys (56.1% response rate), 39 state laws (n=55,
70.9%), and 14 internal policies (13 policies provided with surveys; four were available
online). A few states declined to participate based on legal advice, and s/ el
wish to provide information before their policies were finalized. Although the fdbir U
territories with newborn screening (NBS) programs were included in thediection,
the Virgin Islands, Northern Mariana Islands, and Guam, as well as shstdbes (AL,

KY, NC, SD, VT, WY), did not have or provide any information about retention or the
research uses of rDBS through the sources used in this study.

This study was able to verify Lewis’s restiteegarding state NBS laws, as well
as to identify additional state laws, many of which were enacted duriffga2@D10
(Table 2). Recent changes to state laws included the addition of informiadionssate
retention and control of rDBS (three and four states respectively), the pbpemposes
of rDBS use (five states), and the form in which rDBS may be released ffates).

Although Lewis’s coding system identified only legislative reference¢ke use
of NBS information for research, this study coded for legislation reggate general
use of NBS information. Thus, Table 2 shows 25 additional states that described the use
of NBS information as well as nine more states that described the pugboskEssing

NBS information.
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Table 2. Comparison of Lewis’s state NBS legislation data with data fronada2011.

Lewis's Preslan’s States with States with
Coding of state |total no.| States with relevant | total no. additional absent
NBS laws of stateg laws from Lewis of states references references
CA, HI, IN, IA, ME,
Retention and/or MD, MI, MN, MS, MO,
use of rDBS 20 | NE,NH,ND, OK, sC,| 2% CT, ID, OH MD, WV
TX, UT, WA, WV, WI
rDBS become
property of the state 4 CA, ME, UT, WA 4 none none
State retains control CA, IN, IA, ME, MO,
overuse of dBS | 10 | NE ND,UT, WA wi | 14 | MLMN,SC, TX none
Research using
g rDBS prohibited 1 MS 1 none none
£ | State may charge a
é fee for use of IDBY 4 CA, MO, NE, ND 4 none none
9 I Purpose for which CA, HI, IN, IA, ME, MI,
(3 rDBS may be used 13 MO, NE, ND, SC, UT, 18 ID,'\ll\ﬁI'A,TyS, none
Q specified WA, WI '
Form in which
rDBS may be 7 CA, 1A, ME, MO, SC, 9 IN, NE, OK MO
UT, WA
released
Parental control CA. 1A, ME, MN, MO,
11 NE, NH, SC, TX, UT, 12 ID none
over rDBS
WA
Information CA, DC, 1A, MD, MI,
rovided to parents 12 MN, MO, NE, SC, 11 none MO
P parents TX, UT, WA
CA, DC, HI, IA, IL,
IN, KS, ME, MD,
Uses of information 13 '?‘g fEM?AONgEOEL 38 MI, MN, MS, MO, none
related to NBS' A TN VA NE, MH, MD, OH,
o OK, PR, SC, TX,
UT, WA, WV, WI
AZ, AR, CA, CO, DE,
S DC, HI, ID, IA, LA, MD,
% | Confidentiality 26 MA, MI, MO, NH, NJ, 28 IL, PR, UT MI, MO
£ ND, OK, PA, SC, TN,
g TX, VA, WA, WV, WI
o |Purpose for AR, IN, MA,
% releasing NBS 10 c,:\fé l_lilIDMgKMTDX '\<|/2\ 19 NH, NJ, OH, none
information ’ ! oY OR, TN, WV
Information CA, CO, DC, IA, LA,
released with 14 MD, MA, MO, NH, PA, 13 none MO
parental consent TX, UT, VA, WA
Statistical data not CA, CO, DE, DC,
considered 11 MO, NE, ND, TX, 14 MD, NJ, OK, TN MO
confidential UT, VA, WI

Source: Lewis MH, Goldenberg A, Anderson R, RothelBotkin J. State laws regarding the retention
and use of residual newborn screening blood sampéshatrics 2011;127:703-712.

& per personal communication, Lewis lists only resleaelated uses of NBS information
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Storage and Retention of rDBS

To assess how suitable the currently-stored rDBS might be for regeaposes,
key informants were surveyed about how many and what types of rDBS wetk $twee
32 states returning surveys accounted for approximately 2.8 million of the newborns
screened during 2010 (Table 3). These data had a 92.7% correlation with the 2009
screening information that was reported to the National Newborn Screeni@gaatic
Resource Center (NNSGRE)indicating that the number of newborns screened has
remained constant over the last two years.

Sixty-five percent of the survey respondents reported collecting onaiscyee
sample from each full-term newborn, and of those that collected two samples, none
stored the two samples together. The oldest cards reported to be in stamafjerwe
1982, but 17 of the responding states only maintained samples taken during or after 2010
(i.e., samples are stored for one year or less). This finding is supported by thedrequi
retention times for rDBS (taken from all data sources): 21 out of 51 states (42taib)
rDBS for less than one year (Figure 2); 14 states (27.5%) retain rDBBefdo tess than
five years; and about 25% percent of the states (13) retain rDBS forlmaar2Q years.

The respondents’ data on the approximate number of stored rDBS as of January 1,
2011, resulted in a total of about 10 million stored rDBS cards, with five states lyurrent
storing more than one million rDBS each. The number of stored rDBS cosréai®o
with the retention time for each state.

Over half of the survey respondents reported storing their rDBS with all

demographic information attached to the blood specimen; the rest coded the rDBS using
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a barcode or another numbered identification system (Table 3). No statestrepmite

anonymous samples.

5to 10 year$
3 states
5.9%
1to 4 years
1§7St5%}f ° Indefinitely
: 6 states
20+ yeary 11.8%
13 stateg
25.5% 20+ yeary

7 states
13.7%

<1 year
21 stateq
41.2%

Figure 2. rDBS retention times in the 50 U.S. states and the District of Columbia.
Data were obtained and verified from survey data, state laws, internaépoli@bsites
and brochures.

Only one state reported not having electronic records, but 34.5% of those
employing electronic records also had data linkages with other databasgistaese
The most common linkages were to vital statistics databases, birth defgstses, and
hearing screening databases. One biobank reported having data linkages to four other
databases and disease registries.

The Michigan Neonatal Biobank and the Danish Neonatal Screening Biobank
tended to provide similar answers to questions related to the storage of rDiBSI)Ta
Both biobanks stored only one sample per newborn, and all the samples were barcoded
for storage. They currently retain rDBS indefinitely and store a comibatal of

approximately 6.5 million samples.
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Table 3. Survey data about the characteristics of the rDBS stored bjB&tgrograms
and neonatal biobanks.

State NBS Programs Neonatal
Returning Surveys Biobanks
(n=32) (n=2)
Number of newborns screened in 2009 —44
(as reported to the NNSGRC)! = a
<50,000 20 (45.5%) -
50,000-100,000 11 (25.0%) --
>100,000 13 (29.5%) --
Total 4,644,973 -
Approximate number of newborns n=30 n=2
screened in 2010 (survey data)
<50,000 15 (50.0%) 0
50,000-100,000 8 (26.7%) 1
>100,000 9 (30.0%) 1
Total 2,790,678 177,986
Approximate number of stored rDBS n=30 n=2
cards as of Jan. 1, 2011
No answer 3 (10.0%) 0
<10,000 2 (6.67%) 0
10,000-49,999 7 (23.3%) 0
50,000-99,000 8 (26.7%) 0
100,000-499,999 4 (13.3%) 0
500,000-999,999 1 (3.33%) 0
>1 million 5 (16.7%) 2
Total 26,314,755 6,500,000
Year of oldest stored rDBS card n=29" n=2
1980s 2 (6.90%) 2
1990s 4 (13.8%) 0
2000s 6 (20.7%) 0
2010s 17 (58.6%) 0
Storage of personal info with rDBS card n=29" n=2
Identified 18 (62.1%) 0
Coded 10 (34.5%) 2
Other storage type 1 (3.45%) 0
Data linkages n=29" n=2
No 19 (65.5%) 1
Yes 10 (34.5%) 1
Vital statistics database 4 1
Birth defects registry 3 1
Cancer registry 1 1
Immunization database 2 1
Hearing screening database 3 0
Child health database 2 0
Other state health database 1 0

&Source: National Newborn Screening and Genetic lResdCenter. National newborn screening

information system: Laboratory specimen informatieport. 2011 Accessed 5/2/2011.
®Not all respondents provided this information.
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General Findings about the Retention and Use of rDBS

Using data from all five data sources, an observed total of 40 entities (38 states
and two biobanks) had information about the research use of rDBS (Table 4). An
additional two states talked about the retention and non-research uses of rDBS without
discussing research uses. Forty-two states (77.8%) and both biobanks addressed the use
of NBS information.

Table 4. The general retention and non-research use of rDBS

Percent| No. of entities No. of entities
No.of | No.of  ofall |with consume with regulatory
biobanks statesa states | information® information®
(n=2) | (n=54)° (n=54) | (n=56)" (n=56)
Retention and use of rDBS 2 40 74.1% 24 41
Retention/non-research uses 2 40 74.1% 23 39
Research use 2 38 70.4% 17 40
Use of NBS information 2 42 77.8% 24 43

849 U.S. states (excluding MI) + DC + 4 U.S. temiis

® Websites and brochures designed for the genebdicpand parents/individuals

¢ State legislation, internal policies, and survesponses designed to provide regulatory guidance
949 U.S. states + Michigan Neonatal Biobank + DEW.S. territories + Danish Neonatal Biobank

Policies about the Research Use of rDBS

Qualitative information about the research use of rDBS was availal88 for
states, the Danish Neonatal Screening Biobank, and the Michigan NeonatalkBioba
Twenty-six states were found to allow research while 12 did not permit resBatt
biobanks and 12 states that returned the survey had an internal, written policyb}Table
however, two of those internal policies were actually non-NBS legislativrst&es that
allow research, and nine of those 12 states that do not allow research, did not have any
governing law or policy regarding research that was discoverable by omée&ildhis
study. In addition, states that permit research tended to include informadioh a
research in multiple sources, but states that do not allow research tended ®tbescus

topic mainly in the survey rather than in any other source (Figure 3).
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Table 5. The current status of state NBS program research policies, stai@sgwith
information that was discoverable or available to this study. Additional stetgsiso
have laws or policies regarding research.

Allow research | Do not allow research
State research policy (n=26 states) (n=12)
Outlined in law or policy 20 3
Outlined in a written, internal poligy 11 1
Outlined in state law 14 2
Not outlined in law or policy 6 9
10 ~ ® Allowed research

40)

Frequency (n
o N M OO ©

] Did not allow researchH

i

Survey Law Website Two Three Four Five
only only only sourcessourcessourcessources

Source of information about state research policies

Figure 3. The frequency of states with single or multiple sources of cesaésrmation
for the states and biobanks with available or discoverable information.

Research Review Process

Research Reviewer

Among the 38 states that had information available about the research uses of
rDBS, 27 (71.1%) listed one or more persons or committees that reviewed research
requests (Table 6). Nineteen states required some form of institutidBalr@view,
most commonly by the public health department’s IRB, and 16 states had proposals
reviewed by a state official, such as the NBS program director or a headttirdent
official. Seven states mentioned in their surveys that they require some fagalbf |
review, but this was only confirmed in two of the states’ internal policies.

States with more detailed policies tended to have proposals reviewed byanultipl

persons and committees. Similarly, both biobanks require that proposals be rewewed b
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four separate entities. The biobanks more specifically required both a stamgteenand
an advisory committee to review proposals, and only one state was found to require both

of these committee reviews.

Research Type

Twenty-one NBS programs specified the types of research that wersgible
or impermissible (Table 6). Most states and both biobanks generalized to allow public
health or medical research. Seven states and both biobanks explicitlydatithee study
types, such as toxicology, environmental exposure, or vaccine studies, and one state
allowed research that would align with the health department’s mission atétédmly
two states and one biobank excluded certain types of research, such as edéargtr

or research related to cosmetics, abortion, or non-health topics.
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Table 6. The research reviewers and the types of research permitted.

Percent off  No. of No. of
Percent states that| entities with entities with
No.of | No.of | ofall address | consumer regulatory
biobanks States | states research |information” information®
(n=2) | (n=54)%| (n=54) (n=38) (n=56)° (n=56)
Research reviewer 2 27 50.0%  71.1% 11 27
Any IRB review 1 19 35.2% 50.0% 8 17
Department's IRB 1 16 29.6% 42.1% 7 15
Researcher's IRB 1 8 14.8% 21.1% 2 8
Unspecified IRB 0 6 11.1% 15.8% 2 5
State official/director 1 17 31.5% 44.7% 7 17
State committee 2 5 9.26% 13.2% 3 7
Department/manager 0 7 13.0% 18.4% 2 7
NBS advisory committee 2 5 9.26% 13.2% 3 6
Legal review 0 6 11.1% 15.8% 1 7
Other reviewef 1 1 1.85% 2.63% 2 2
Research type 2 21 38.9% 55.3% 12 20
Public health topics 2 12 22.2% 31.6% 8 13
Medical topics 2 5 9.26% 13.2% 5 6
NBS study 0 6 11.1% 15.8% 6 3
Pilot studies 0 6 11.1% 15.8% 5 2
Certain populations 2 8 14.8% 21.1% 5 5
Certain study desigrfs 1 2 3.70% 5.26% 1 3
Excluded studies topics 1 2 3.70% 5.26% 1 3
Other research topics 2 7 13.0% 18.4% 4 6

849 U.S. states (excluding MI) + DC + 4 U.S. temiis

® Websites and brochures designed for the genebdicpand parents/individuals

¢ State legislation, internal policies, and survesponses designed to provide regulatory guidance

949 U.S. states + Michigan Neonatal Biobank + DEW.S. territories + Danish Neonatal Biobank

€ Other reviewers included Data Protection Agenayhimg facility's IRB, offsite storage facility véiew

" Children, mothers, or families; birth defects;afic diseases; disorders of interest to the re¢jjoragram

9 Case/control studies; small (<100 person) piladists of a new testing tool; anonymous studies

" Chemical, biological or nuclear warfare reseantismetics research; non-health research excegpt if f

~ injury or medical conditions; non-public healthdies; law-enforcement studies; abortion research

' Other topics included commercial, academic, cionat public health studies; research about
toxicology/toxic chemical effects, infections (CMM)V/AIDS), vaccines, environmental exposures
(lead, mercury); bacterial surveillance studiestameal smoking research; research recruitmentesudi
rDBS inclusion in a forensic mtDNA database or earmeonatal biobank; research that supports the
dept.'s mission statement

Researcher Agreements

In 16 states (42.1% of states that addressed research uses), the researcher is
required to make certain agreements before rDBS can be released. Tlhemmsh
agreements included those related to data protection, disposal or return of the surplus
DBS, and the fees the researcher would pay (Table 7). One state requireddnehey

to assist with retrieving the rDBS from storage, and one state requiredeaséarcher
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be able to provide study documentation during the research project, rather thdreafte
research was written up. One agreement used by a biobank and not by the state NBS

programs was a Material Transfer Agreement.

Program Responsibilities

Only 12 states specified program or laboratory responsibilities in ds&iarch
policies (Table 7). Six states required some form of communication with #erchsr,
either during the review process or following the release of the rDB& sktes and
both biobanks permitted the releasing entity’s participation in researcletgrajproved
by the state. This could be in a formal collaborative arrangement, or by doaificspe
rDBS-related tasks for the researcher, such as obtaining consent orrdomgrassary
data linkage to minimize the release of personal information.

Table 7. Researcher agreements and program responsibilities fochassag rDBS.

Percent off  No. of No. of
Percent states that| entities with entities with
No. of | No. of of all address | consumer regulatory
biobankg states states research | information information
(n=2) | (n=54) (n=54) (n=38) (n=56) (n=56)
Researcher agreements 2 16 29.6% 42.1% 6 16
Data protection 2 11 20.4% 28.9% 4 12
Disposition of rDBS 2 10 18.5% 26.3% 1 12
Fees 1 9 16.7% 23.7% 1 10
Compliance 1 6 11.1% 15.8% 3 5
Publication 2 5 9.26% 13.2% 2 6
Study documentation 0 1 1.85% 2.63% 0 1
Assist to retrieve rDBS 0 1 1.85% 2.63% 1 1
Material Transfer Agreement 1 0 0% 0% 0 1
Program responsibilities 2 12 22.2% 31.6% 9 12
Contact with researcher 1 6 11.1% 15.8% 2 7
rDBS coding or anonymizing 1 5 9.26% 13.2% 2 6
Doing some of the research 2 5 9.26% 13.2% 6 4
Documentation of research 2 4 7.41% 10.5% 0 6
Returning research results 0 3 5.56% 7.89% 2 2
Other responsibilitie’ 1 1 1.85%  2.63% 1 2

dObtaining consent, collaboration with researctata linkage
® Other responsibilities included writing a lettérsapport for a grant application or an action mema
reviewer
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State vs. Parental Control of rDBS

All of the 38 states that addressed research uses of rDBS also addressedfiss
state vs. parental control over rDBS (Table 8). State control was definadessin
which the rDBS were specifically declared as state property, instahueslear
authority over rDBS (such as when consent was unspecified), or when rDBSasedel
without parental consent. Parental control over rDBS comprised consent or dissent
(opting out) to a proposed use, or of requesting destruction of the rDBS.

Six states established rDBS as state property. Fourteen states dse broa
statements that rDBS could be released for research without definingypdatf rDBS
or whether consent would be required. Eight states specified that anonymous or de-
identified rDBS could be released without consent. However, two states alstethcl
that they would release identifiable rDBS if an IRB approved or waived thertonse
requirements for a study, or if a court or law required that the rDBS beedlea

Regarding consent to rDBS uses for research, parents in 23 states mdst provi
consent (Table 8). Nineteen states require consent for any research uke,rafehse of
identified rDBS for research require consent in seven states. Six statgsrd@sions
for parents to opt-out of research or other uses of rDBS, and seven states allow

individuals to request the destruction of the rDBS.
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Table 8. State and parental control over the use of rDBS.

Percent of No. of No. of
Percent states that | entities with entities with
No. of | No. of of all address consumer  regulatory
biobankg states | states research | information information
(n=2) | (n=54) | (n=54) (n=38) (n=56) (n=56)
State control of rDBS 2 38 70.4%  100.0% 16 23
Research allowed 2 26 48.1% 68.4% 15 28
Research not allowed 0 12 22.2% 31.69 2 11
DBS are state property 1 6 11.1% n/a 5 5
General research use 2 14 25.9% 36.8% 12 12
Unidentified rDBS 2 8 14.8% 21.1% 7 7
Anonymous rDBS 0 6 11.1% 15.8% 5 3
De-identified rDBS 2 2 3.70% 5.26% 3 3
Identified rDBS 0 0 0% 0% 0 0
Use without consent 2 7 13.0% 18.4% 4 8
Unidentified rDBS 2 2 3.70% 5.26% 1 3
Anonymous rDBS 0 4 7.41% 10.5% 1 3
De-identified rDBS 0 1 1.85% 2.63% 0 1
Identified rDBS’ 1 2 3.70% 5.26% 2 1
Parental control of rDBS 2 25 46.3% 65.8% 16 23
Consent to rDBS use 2 23 42.6% 60.59 14 22
Unidentified rDBS 2 12 22.2% 31.6% 5 2
Anonymous rDBS 0 1 1.85% 2.63% 0 1
De-identified rDBS 0 0 0% 0% 0 0
Identified rDBS 1 7 13.0% 18.4% 6 4
Other uses of rDBS 2 17 31.5% n/a 10 15
Dissent to rDBS use 2 6 11.1% 15.8% 7 3
Unidentified rDBS 2 4 7.41% 10.5% 5 3
Anonymous rDBS 0 1 1.85% 2.63% 1 0
De-identified rDBS 0 0 0% 0% 0 0
Identified rDBS 0 0 0% 0% 0 0
Other uses of rDBS 1 3 5.56% n/a 3 1
Destruction of rDBS 2 7 13.0% n/a 7 8

%|f research is IRB approved/waived or if releaskegally required or court ordered

Evaluation Criteria for Research Proposals

Table 9 shows the 14 criteria for the review of research proposals that @merge
from an examination of the practices of 26 states and two biobanks. The most commonly
cited criteria included the following: data protection/privacy consiaeratthe type of
research study, regulatory compliance (with federal regulations, HIPRAIA, €tc.),
gualities of the rDBS being requested (number, type, etc.), and the “appropriabéness
the research. The biobanks also appeared to emphasize the risks and benefits of the

research, the scientific merit of the research, and the protection of th&ra®8

33



valuable and finite resource. Less common criteria included consideration of the
technology used in the study, the study’s funding, whether the study would returs result
to individuals, and the public favorability of the research.

Table 9. The criteria used by state NBS programs and biobanks when evaksdangh
proposals.

Percent of No. of No. of
Percent states that| entities with entities with
No. of | No. of of all address | consumer regulatory
biobankg states states research | information information
(n=2) | (n=54) | (n=54) (n=38) (n=56) (n=56)
Evaluation criteria 2 26 48.1%  68.4% 14 27
Data protection 2 21 38.9% 55.3% 13 21
Research type 2 20 37.0% 52.6% 12 19
Regulatory compliance 2 16 29.6% 42.1% 10 13
rDBS characteristics 2 15 27.8% 39.5% 6 14
Appropriateness 2 13 24.1% 34.2% 4 14
Feasibility for program 1 10 18.5% 26.39 5 16
Investigator qualities 1 9 16.7% 23.79 3 10
Risks/benefits of research 2 9 16.7% 23.7% 7 7
Scientific merit 2 6 11.1% 15.8% 6 4
Technology used 1 4 7.41% 10.5% 3 2
Study funding 1 3 5.56% 7.89% 0 4
Returning research results 0 3 5.56% 7.89% 0 3
Resource protection 2 2 3.70% 5.26% 4 3
Public favor 0 1 1.85% 2.63% 2 1
Other criterid 1 7 13.0%  18.4% 2 7

& Other criteria included the consideration of eghitandards and integrity, legality, and the use o
publication of research results.

Retention, Non-Research Uses of rDBS, and Information Provided to Parents

This study also characterized the non-research uses of rDBS that wer@egbnti
in the five data sources, as well as the information available to parents abeihtiem
and research use of rDBS (Table 10). Forty states communicated infornteatidriree
retention, storage, and/or disposal of rDBS. One important non-research us&asrDB
for quality control and quality assurance for individual newborn and/or laboratory
purposes. Only seven states talked about using rDBS for medico-legal purposes, such a

when rDBS are requested by a court or a medical examiner. Threersfateed to using
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rDBS in cases of missing children, accidents, crimes, or paternity testirgpthut

neonatal biobanks included these less common uses in their policies.

Eleven states’ laws and policies required NBS programs to inform parents about

the retention and use of rDBS after testing (states expected to proedéspaith

information about retention), and four states required information to be provided about

the research use of rDBS (Table 10). These expected states were akdbsemovide

the required information in their brochures and websites. Furthermore, eididrsaldi

states voluntarily provided parents with retention information, and 11 additional states

provided information about research uses of rDBS.

Table 10. Retention and non-research uses of rDBS, and the information provided to

parents about retention and research.

No. of No. of
Percent| entities with entities with
No. of | No. of of all consumer regulatory
biobankg states states | information information
(n=2) | (n=54) (n=54) (n=56) (n=56)
Retention and non-research uses of rDBS 2 40 74.1% 24 40
General retention, storage, disposal of rDBS 2 40 4.1% 20 39
Testing and retesting uses 2 20 37.0% 11 16
QA/QC/new test development uses 2 19 35.2% 12 16
General public health uses 1 9 16.7% 6 6
Legally-ordered uses 2 7 13.0% 7 5
Other use$ 2 3 5.56% 2 4
Information provided to parents 2 25 46.3% 24 13
Expected information about retention 2 11 20.4% 0 31
Expected information about research 2 4 7.41% 0 6
Observed information about retention 2 19 35.2% 21 0
Observed information about research 2 15 27.8% 17 0

& other uses included identification after accideatsnes, natural disasters, or of missing children
retesting for previously-conducted tests; patert@sting; and commercial uses.

Overall Transparency of State NBS Programs and Neonatal Biobanks

Tables 4 through 10 above also contained statistics about the sources of

information (consumer-oriented vs. regulatory information) that supplied tbe tsta

for each analyzed category. A comparison of the frequencies of informainan be
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covered in the consumer vs. regulatory sources for each topic provides a rough measure
of the overall degree of transparency about rDBS policies.

All of the main categories examined in this study, with one exception, had more
research information available in regulatory sources than in consumer sougces i
In Table 4 above, statements about the research use of rDBS were observed in 17
consumer-oriented sources and 40 regulatory sources (n=56). Similarly, theieategor
related to research reviewer and evaluation criteria showed large distzespa
regulatory vs. consumer sources of information.

In the category about information provided to parents, there was more consumer
information than regulatory guidance. Twenty-four consumer and 13 regulatocgsour
provided or required that parents be given information about the retention and/othresearc
use of rDBS (Table 10 and Figure 4).

Figure 4 also shows that although 40 states had regulatory information &vailabl
about the general retention and non-research uses of rDBS, fewer than halfaiethe st
and biobanks had regulatory guidance available about topics related to thehraeseaof
rDBS. Fewer than 20 entities had information available about the permitted hesearc
types, how requests are evaluated, and the releasing laboratory’s refipessibi

regarding research.
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Figure 4. The overall transparency of the studied entities regardihgategory of
research governance. Consumer-oriented sources of information were pvaajraies
and educational brochures. Regulatory sources included state laws, availahé inte
policies, and survey data (from 32 states).

2010 Research Uses of rDBS

Finally, the survey used in this study collected information about the current
research uses of rDBS. Of the 21 states that responded to the survey and allowed
research, five states received a total of seven research request2aafr(dable 11).
However, one large state that is known to receive many requests did not provide data.
Five of the seven requests reported here were approved. The two neonatal biobanks
received 12 requests and approved 11 proposals with one still being reviewed.

Characteristics of the 2010 research studies that used rDBS are showrein Tabl

11. Many of the requests for rDBS were from academic researchensgbwefe from
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commercial researchers. Only four studies were for the purposes ofgatiestigenetic
variation or disease incidence, and only one biobank request proposed testing for
environmental exposures. Eight of the reported studies (five from state prodmasas, t

from the biobanks) were for new test development or quality control purposes. Three of
the reported biobank studies requested less than 50 samples each, and no studies
requested more than 5,000 rDBS. This trend is reversed for state NBS prograshs, whi
received no requests for less than 100 rDBS, and two studies requested more than 5,000

rDBS.
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Table 11. The number and types of 2010 research requests for rDBS.

State NBS Programs  Neonatal Biobanks

Research requests for rDBS (n=21)a (n=2)
Total requests during 2010 7 12
Requests approved 5 11
Requests not approved 1 0
Request was withdrawn 1 0
In review process 0 1
Researcher affiliations n=7 n=11
Academic 4 8
Commercial 2 3
State 0 0
Federal 0 0
State/academic collaboration 1 0
Multi-state studies n=7 n=11
Yes 3 2
No 4 9
Types of research n=7 n=6"

New test development 4 3
Public health product testing 1 0
Genetic variation 1 2

Disease incidence 1 0
Environmental exposure 0 1

No. of rDBS requested n=5° n=6"
<50 rDBS 0 3
50-99 rDBS 0 0
100-999 rDBS 1 1
1000-4999 rDBS 2 2
5000+ rDBS 2 0
Forms of rDBS requested n=6" n=11
Anonymous rDBS 3 0
Coded or de-identified rDBS 2 11
Identified rDBS 1 0
Specific rDBS 3 4
Random rDBS 3 7

421 states return a survey and allowed researchelenvone large state that receives many requigbsts d
not provide this information.
® Not all respondents provided this information.
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DISCUSSION

The objective of this study was to assess the current governance policies and us
of residual dried blood spots (rDBS) from state newborn screening (NBS) pragmdms
neonatal biobanks. The specific aims were: 1) to ascertain and describtitbeoha
research oversight policies from each state NBS program and compare thematalne
biobank governance structures; 2) to characterize the current researofi i8S in the
United States; and 3) to highlight features of well-developed governance models.

This study determined that 38 state NBS programs, as well as the two neonatal
biobanks, addressed the research use of rDBS in one or more of the five dat source
used by this study (consumer-oriented information in websites and broatag@story
information in state laws, internal policies, and survey responses). Stdeclhes
information was outlined by an internal policy and/or a state law in 23 states, and 15
states lacked any written law or policy on the topic.

Research using rDBS was permitted in 26 states and prohibited in 12 states. The
most commonly discussed aspects of research governance were the itentiicthe
reviewers and allowable research types. The most common evaluation oriieizd
data protection, research type, regulatory compliance, rDBS chartacdeasd
“appropriateness.”

General Form of Internal Policies

This is the first study of NBS policy to date to include data from internedies|
as previous work has tended exclusively to utilize more readily avadablees of

information, such as publicly available legislation. Although only 14 internaiesl
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were obtained, the represented NBS programs include many key states Huivaly
addressing this issue.

There does not appear to be a single model policy in use or circulation, as there
were striking differences in the internal policies analyzed heree States combined
research use with their retention policies; however, the states witlatsepegearch
policies tended to include more details. Texas’s policy took a tabular appipach b
outlining the types of quality control/quality assurance and researclofudeBS
(program evaluation, test development, research, etc.), examples of each usdmge, and t
approval requirements for each.

In contrast, one of the Michigan Neonatal Biobank’s multiple policy docusment
focused on the responsibilities of different managers involved with the biobank and how
each person would contribute to the overall review process. Michigan also had a policy
that outlined the research process in terms of the biobank’s guiding principles and the
actions that would demonstrate those principles.

The policies from Maryland, Oregon and Utah were good examples of a straight
forward, concise approach that list the proposal requirements and evaluatiosgsoces
and criteria. Finally, lowa’s policy was very comprehensive in accagiftinboth
research and non-research uses of rDBS, as well as many associatdkessues
confidentiality and access to NBS information.

Research Reviewer

Of the 38 states with information about research, Table 6 showed that 19 included
an IRB review, and 17 states had proposals reviewed by a state official onprogra

director (a single person rather than a committee). While most staties! teo involve
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one to three separate types of reviews/reviewers, Texas and lowa nekfianand five
reviewers, respectively. It is also important to point out that, while not formuadlyzed
in this study, several state policies and surveys referred to an infoxneal tey the
department or director prior to the submission of a formal proposal or request.

In contrast, the neonatal biobanks used three to four separate reviews/i®viewer
The Danish Neonatal Biobank required approval from the Danish Data Protection
Agency (coded as “other reviewer”), the Scientific Ethical Commigstem (a “state
committee”), and the Steering Committee for Scientific Use of the Blofan “advisory
committee”). The Michigan Neonatal Biobank required approval from the resgarche
IRB as well as the Michigan Department of Community Health IRB; &wepanel from
the BioTrust Scientific Advisory Board (coded as a “state committeedDBS Program
Representative, which the policy defines as “the State Registrariddioéthe Bureau
of Laboratories and Director of Bureau of Epidemiology or designee” (a “statilo;
and a description is provided to the BioTrust Community Values Advisory Board (an
“advisory committee”).

The combination of a scientific/state committee and an advisory committee
appeared to be a distinctive feature of the reviewers used by the biobanks but atat by st
NBS programs (taking into account that only two neonatal biobanks were studied here).
Only one state, lowa, had this same combination of reviewers.

Since research reviewers have the power to make decisions about risks and
benefits, scientific potential, and property rigitshe use of multiple reviewers reduces
the power and responsibility of each individual reviewer, while potentiallyasorg the

quality of the overall review by soliciting diverse perspectives on esaarch proposal.
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Multiple reviews could also help to reassure parents that research psogresal

thoroughly scrutinized, especially when an advisory committee, that shouagsal

include members from outside the department or biobank, is involved and has public and
parental interests in mind.

State vs. Parental Control of rDBS

The results of this study suggest that, in general, states may havhesitagon
about discussing state control over rDBS in information sources aimed asparent
Fourteen states addressed the general release of rDBS for researel8),Tad they did
S0 by using statements such as “may be released for anonymous reseavhich the
state’s control could be inferred rather than being explicitly acknowdedge

In addition to general statements about releasing rDBS for researchyitineee
common situations were considered: 1) release of rDBS only if a parenhtotwsthe
release, meaning the rDBS are strictly under parental control; @)cstatrolled release
of rDBS unless a parent dissents or opts-out, meaning the use of rDBS is adeifigte
the state unless a parent actively states his or her desires; and 8pstiatkbed release
of rDBS without parental consent or dissent, meaning the use of rDBS isdlipgdtee
state alone. One final form of parental control would be through a request thate¢he s
destroy the rDBS in question. Twenty-five states had statements abouapenesent,
dissent, or the destruction of rDBS. In comparison, only seven states spebidied w
rDBS could be released without parental consent.

Except in the situation of using rDBS without consent, the states have a reglativel
higher overall transparency about state and parental control over rDERpaigson to

other research categories. This may indicate that states are swtvatrotect parental
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autonomy. Or, since five states have added legislative provisions in theseigngathe

last one to two years (Table 2), NBS programs could be adding consent requirements f
research in response to the lawsuits in Texas and Minnesota. It is inter@stirtg that
Texas amended their state statute following the 2009 lawsuit to include all grobabl
reasons why rDBS would be released. Similarly, Minnesota’s lawsuit wasssed

because the NBS program had statutory authority to retain and use rDBS, and the
parental brochure specifically mentioned research uses of rDBS. Thusstah lthe

cases of these two states, there appear to be legal advantages to beimg ofear a

about how rDBS will be used.

It is commendable that certain states have been explicit and trarisgiawat the
situations in which rDBS could be released without consent. The specificosituat
mentioned included: the general release of anonymous or de-identifiedoDBS
research, if an IRB waived the consent requirements for a researchistbdyelease
were ordered by a court, or if the release were required by law. Nie®dtgcussed
consent in the context of using rDBS for identification purposes (e.g., accidesgmsgn
children, natural disasters), but in certain emergency situations, it migkadmnable for
rDBS to be released without consent.

Evaluation Criteria

Finally, an important outcome of this study is the observation that none of the
research policies included a great deal of detail on the subject of exagtpyrtywosals
are evaluated. Policies listed or implieHatcriteria they would use, but they did not
define exactlynoweach criterion would be used (Table 9). For example, if one

consideration is the feasibility of supplying the requested rDBS, then guasyions
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arise about how feasibility is defined: how many or few rDBS coul@éteasted, how
much personal information could potentially be released with the rDBS, which staff
members could retrieve the rDBS, how much time could be afforded away from other
duties, and other similar questions. Or, if “appropriateness” is a critariangdefines

what is appropriate, and how would that definition reflect the diversity of community
values within a state?

Due to the clinical context, as well as the storage of both biological samples and
personal and medical information, one might expect these official state ptditiage a
level of detail similar to the regulations protecting personal health infanmat genetic
privacy, which are written in very careful legal language so as to avoid angsg&ince
DBS can be used to discover an individual’'s unique DNA sequence, some may consider
the release of these spots to be similar to the release of other personatiofoand
meriting greater formal protections than are currently found in thanaseolicies
studied here.

The open communication of detailed, legally drafted research policies might hel
to build public trust and support for research, especially since recent eventgeititata
transparency regarding the operation of NBS programs and policies isal public
concern. The fact that six states talked about a legal review of researebtseigr rDBS
(Table 6) suggests that there is some concern about avoiding the lawsuiexdsaand
Minnesota have been, and still are, facing (see literature review: p. 5).rfotbethere
are recent or pending bills in Oklahoma (SB 1250, passed 2010) and Texas (HB 2110,
pending House Public Health Committee) that prohibit any unauthorized storageobr use

DNA, and these bills do not appear to exempt NBS programs. Even though the “legalese”
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of official documents may be difficult to read and comprehend, having each rafance
research policy fully defined would result in a greater level of transpagartttrust
because all parties involved would understand their rights and responsibilities.

Limitations of This Study

First, it was not possible to obtain complete data for all the states, so ttaafdl
of use and governance policies is not known. The survey had a 56% response rate, so the
non-participating states could differ significantly from those that didnehe survey.
Some states expressed a reluctance to participate in this study due to cortberfisid
related to the ongoing lawsuits. Furthermore, at least five states, incluaing t
nonparticipating states, commented that they were currently creatiegsing their
research policies. Also, this study did not include all possible legislation,reiegant
information that was found in genetic privacy statutes or laboratory rendatias
excluded to make this study similar to prior research that only looked at MBS la

Next, the data from the neonatal biobanks are not completely analogous to NBS
programs. Biobanks are designed to supply biological specimens for researctsproje
and NBS programs are primarily clinical testing programs. Whil@icelBS-specific
concerns, such as returning research results to participants, are notnasnipert
biobank context, the majority of the biobanks’ policy information was mirrored in NBS
programs, suggesting that the policies of these neonatal biobanks would be good models
for NBS programs. Also, the Michigan Neonatal Biobank was only recentliedresnd

it is not fully operational for research use at this time.
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Finally, there is a degree of subjectivity to this study since a secaptes was
not used during content analysis. This limitation was somewhat mitigatedigyauns
assistant to help verify and cross-check the data used in analysis.

Future Directions

Since this study did not elicit a large number of research projects thaDB®8d
during 2010 (only five successful proposals were identified out of 21 state NBS
programs), this is an opportunity to address issues related to the researchDB&s of r
and to build capacities before there are more requests for rDBS.

The next step to moving this conversation forward might be the creation of a
model and/or template policy, developed with cooperation between and among the state
and with input from other experts and stakeholders. Some topics might be best addressed
using a prescriptive policy model, which could strongly recommend or requirancerta
actions by states. For example, some human subject protections, such as RBfrevie
research protocols or data confidentiality, have been generally agreedndpane a
widely utilized in biomedical research, so these might be elementsl|tetttas could
feasibly implement. This would ensure some degree of national consiatehcy
standard, baseline level of protection for all U.S. research uses of rDBS.

However, many of the topics identified in this paper, such as evaluation criteria
and allowable types of research, would need further discussion and investigation, a
these issues might be appropriately addressed using a template form opaticgieFor
instance, some states with a larger Native American presence migle theati
population genetics research is not compatible with local beliefs regaréiatipn and

identity. Each state must be able to address the concerns unique to its constitdents, a
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the creation of a template model policy would allow states to focus on modifytagcer
elements to meet their needs, rather than on creating a policy from scratch.

By characterizing the current policies for research uses of rDBS, udis cbuld
help to start future conversations into the form and content of NBS policies. However
will be also important to expand on the themes identified in this study as well as t
consider what elements might be missing. A strong, comprehensivectepehcy will
better protect the interests of the newborns and their families. Ultimatghgater level
of transparency and trust might be achieved through open discussion and the

collaboration required to address this important issue.
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CONCLUSION

This thesis contributes to the literature a detailed comparative anafysformation

available from consumer-oriented and regulatory sources that describeréme cur
governance policies for the research use of rDBS. It characterizesé#agah studies

that used rDBS during 2010, compares the policies of state NBS programs and neonatal
biobanks, and highlights the features of well-developed policies. These resuttbeipul

to inform future policy creation by suggesting features to be included in a model policy

format or template.

49



APPENDIX A — CITATIONS OF STATE NBS LEGISLATION

Newborn Screening Public Health

. a

State Newborn Screening Statute Regulationb
ALABAMA Ala. Code § 22-20-3 Ala. Admin. Code 42@1
ALASKA Alaska Stat. § 18-15-200 and 210 A'aS';agé‘dm'”' Code 07§ 27.510 to
ARIZONA Ariz. Rev. Stat. § 36-694 Ariz. Admin. Ced R9-13-201 to 20
ARKANSAS Ark. Code § 20-15-301 to 304 Ark. AdmR. § 007.16.07-001
CALIFORNIA Cal. TZeg(l)tgl& Safety Code 8 124975/10 ode Regs. 17 § 6500 to 6510
COLORADO Colo. Rev. Stat. §25-4-1001 to 1006 Cdlode Regs. 5 § 1005.44

CONNECTICUT

Conn. Gen. Stat. 368a § 19a-55 and
19a-55a

&onn. Public Health Code § 19a-55-
to 3

to

DELAWARE Del. Code § 16.2.201 to 206 Del. Admirode 16 § 4107
D'ggFELCJB?AF D.C. Code § 7-831 to 840 D.C. Mun. Regs. § 22-82101
FLORIDA Fla. Stat. 29 § 383.14 Fla. Admin. Code4&67
GEORGIA Ga. Code § 31-12-5t0 7 Ga. Comp. R. & R2§8-5-24
HAWAII Hawaii Rev. Stat. § 321-291 Haw. Admin. Ralg 11-143-1 to 100
IDAHO Idaho Stat. 39-909 to 912 Idaho Admin. Rue$6.02.12
ILLINOIS ll. Comp. Stat. 410, § 240/0.01 to 3 IAdmin. Code 8§ 77-661.10 to .70
INDIANA Ind. Code 8 16-41-17 Ind. Admin. Code 48(@-3-1-8
IOWA lowa Code § 136A.1to0 .9 lowa Admin. Code 8l6#i1 to 4.7
KANSAS Kan. Stat. § 65-180 to 183 Kan. Admin. Re§y28-4-501 to 521
KENTUCKY Ky. Rev. Stat. § 214.155 Ky. Admin. Re@92 § 4:030
LOUISIANA La. Rev. Stat. § 40:1299 La. Admin. God8 §5-63
MAINE Me. Rev, Stat. 22,5 261A-153110 | code Me. Regs. 10-144 § 283
MARYLAND Md. Health Code § 13-101 to 112 Code Mckds. 10.52.12
MASSACHUSSETTs| Mass: Gen. Laws 111 83, 48, 5,6, | o 4q of Mass. Regs. 105 § 270.000
24A, 110A
MICHIGAN Mich. Comp. Laws § 333.5430 to 543None
MINNESOTA Minn. Stat. § 144.125, .1255, .128 Mi.8§ 4615.0300 to .0760
MISSISSIPPI Miss. Code. § 41-21-201 to 205 CodssMR. 15-4-01 § 38
MISSOURI Mo. Rev. Stat. § 191.331 to 333 Mo. CoagRANN. 19 § 25-36.010
MONTANA Mont. Code §50-19-201 to 212 Mont. Admin. 8.57.301 to 321
NEBRASKA Neb. Rev. Stat. 71-519 to 524 Neb. OAl%mi”' R. & Regs. 181-2 5001
NEVADA Nev. Rev. Stat. § 442.008 Nev. Admin. Codé42.020 to .050
NEW HAMPSHIRE N.H. Rev. Stat. § 132:10 N.H. Admi. He-P3008
NEW JERSEY N.J. Rev. Stat. § 26:2-110 and 111 Addnin. Code 8§8:18-1.1to .14
NEW MEXICO N.M. Stat. § 24-1-6 N.M. Admin. Code 738.6.1-.9
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State

Newborn Screening Statuté'

Newborn Screening Public Health
Regulation”

NEW YORK

N.Y. Public Health Laws § 2500-a

N.Y. Con@odes 10 § 69-1.1-1.9

NORTH CAROLINA

N.C. Gen. Stat. § 130A-125

N.C. AdmCode 10A § 43H.0314

NORTH DAKOTA

N.D. Cent. Code § 23-01-03.1 and
25-17-00.1 to .05

§N.D. Admin. Code § 33-06-16-01 to 05

D

OHIO Ohio Rev. Code § 3701.50 to 509 Ohio Admind€@& 3701- 55-01 to 20
OKLAHOMA Okla. Stat. § 63-1-533 and 534 Okla. Admiode § 310:550
OREGON Or. Rev. Stat. § 433.285 to .295 Or. AdRing 333-024-0210 to 0235
PENNSYLVANIA Pa. Consol. Stat. 35 § 621-625 Pa. €@8 § 28.1-.41

PUERTO RICO P.R. Laws 24 § 7-135-3151 to 3158  None

RHODE ISLAND

R.l. Gen. Laws § 23-13-14

Code R.1.8&R23-13 MET/HRG

SOUTH CAROLINA

S.C. Code § 44-37-30

S.C. Code R&g31-80

SOUTH DAKOTA

S.D. Codified Laws § 34-24-17 to 2

5 mih. R. S.D. § 44:19

Tenn. Comp. R. & Regs. §1200-15-1-|

TENNESSEE Tenn. Code § 68-5-401 to 506 to .06

TEXAS Tex. Health & Safety Code §33.001 Tex. Admin. Code 25 § 37.51 to .65 al
to .038 §73.21

UTAH Utah Code § 26-10-6 Utah Admin. Code § 398-1

VERMONT Vt. Stat. 18, § 115 Code Vt. R. § 13-140¢05

VIRGINIA Va. Code § 32.1-65 t0 69 Va. Admin. Code 12 § 5-71 and 8 5-

191-260

WASHINGTON Wash. Rev. Code § 70.83.020 to .50 Wasimin. Code 246-650

WEST VIRGINIA W.Va. Code 8§ 16-22-1t0 6 W.Va. R1§91-1t0 11

WISCONSIN Wis. Stat. § 253.13 Wis. Admin. Code HHE35.01 to .06

WYOMING Wyo. Stat. § 35-4-801 to 802 Wyo. R. & Refi TH 6959-1 to 8

01

nd

& National Conference of State Legislatures. Newlidenetic and Metabolic Disease Screening. Accessed

1/2011.

® Therrell BL, Johnson A, Williams D. Status of new screening programs in the United States.
Pediatrics 2006;117:5212-S252.
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APPENDIX B - COVER LETTER TO SURVEY

March 31, 2011

Elicia Preslan
[Researcher’'s Address]

[Recipient’s Address]

Dear [Recipient’'s Name]:

My name is Elicia Preslan, and | am a master’s student ihutman genetics program at
the University of Maryland, Baltimore. | am writing to ask ytwm participate in a
research study for my master’s thesis.

The purpose of my study is to learn about the research oversightipreseised by each

of the United States’ newborn screening programs and by two aédnabanks. | also

want to find out how residual dried blood spots are currently being usesseéarch
studies. You were selected for this study because you arelistbée National Newborn
Screening and Genetic Resource Center’'s website as the cpataonh for newborn
screening follow-up in your state or territory, or because yeuan administrator for a
neonatal biobank. However, if someone else who would be more knowledgeable about
how your state or biobank handles research requests for dried blosd@ease forward

this survey on to them.

To participate in this study, please complete and return thdettatrvey. You will be
asked questions about the dried blood spots that are currently beied bl your

program or biobank, the policies and regulations that govern researatf dsesl blood

spots, and the research requests that your program or biobank receingd2@a0. You

will also be asked to send me a copy of any internal poligyaraee from laws and
regulations, that would address how your state or biobank handles reszprests for
dried blood spots.

The total time for participation in this study will be approxieitya 25 minutes. The
amount of time will vary depending on how accessible the requadtadation is, if

your program allows research, and if your program has a wipidicy about research
uses of dried blood spots. If you choose to participate, you may retusarthey form at
any time before Monday, April 18, 2011.

Once | have received your completed survey, | will scheduleef (15-minute) follow-
up telephone interview to clarify any answers that | do not conhpletelerstand. All
interviews will be recorded to ensure accuracy. However, arsppal information will
be deleted from the transcript, and the recordings will be destray the end of the
study.

This study has been designated as a minimal risk study ang&defrom review by the
University of Maryland Institutional Review Board. | do not think tpatticipation in

this study poses any major risk to you, and it will not costayotthing to take part. The
main risk to you is the possibility of loss of confidentiality. Yoname and contact
information are available on publicly-accessible websites, soight be possible for
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someone to infer your participation in this study based on refsetwc your state’s
newborn screening program or to your biobank. For this reason, the fwasdyeen
designed to gather factual data about the policies and proceduresr gfrggtam, and
your responses, as a representative of your program, are nopaeticio reveal any
sensitive information. This risk will also be minimized by degtrg audio recordings
and survey forms at the end of the study, and by coding your responaeali@is. Data
will be stored in a secure location in a locked office and lockechegland electronic
data will be password-protected. The data from the study maulleshed; however,
you will not be identified by name. Everyone using study informatiinwork to keep
your personal information and survey responses confidential, and youonalers
information will not be given out unless required by law.

You will not directly benefit from your participation in this study. Howeuee, tesults of
this project will highlight features of well-developed reshasgersight models that are
currently being used by state newborn screening programs and ndmabgalks. This
information could be beneficial to future policy creation concerningdbearch uses of
residual dried blood spots

Your participation in this study is voluntary. You do not have to take part in this rfesearc
and you do not have to answer any question that you do not want tor.alisyee do

join and later change your mind, you may quit at any time. Your decision icijete or

not participate in this research study will involve no penaltpp®ss of benefits to which
you are otherwise entitled, and will not affect your employnséattus or any current or
future care you receive at University of Maryland, Baltimorejversity of Maryland
Medical System. If you decide to stop taking part, or if you hawe questions or
concerns about the study please feel free to contact me edrfghsr’'s email] or [phone
number], or my advisor, Dr. Debra Mathews, at [phone number].

| appreciate your time and consideration in completing the survés.ohly with your
help that we can provide information about how dried blood spots are tuieitg
used in research and how that research is being governed. You vélidieing a paper
copy of this letter and the survey within the next several,dag | will call you in about
a week to personally invite you to participate and to answergaegtions you might
have. Thank you for participating in this study!

Sincerely,

Elicia Preslan
Master’s student at the University of Maryland, Baltimore

Enclosures (2): University Statement Concerning Research Risks
Survey form
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APPENDIX C — SURVEY

POLICIES FOR THE RESEARCH USE OF DRIED BLOOD SPOTS

In September 2010, the Secretary’s Advisory Committee on Herifaisierders in
Newborns and Children (SACHDNC) published a briefing that highlightecheed for
states to develop individual policies addressing dried blood spot retemtbrusze.
Currently, no international or federal guidelines have been proposed. Tibatanto this
topic of discussion, | would like to learn more about the research ghegmiocedures
used in each of the state newborn screening programs and by hbdmizdaks. | also
want to find out how residual dried blood spots are currently being usesséarch
studies. This information is important because it will help to [gphlthe features of
well-developed models of research oversight.

The survey that follows will ask you questions about the policiegtharn the research
use of residual dried blood spots in your state newborn screenigapr@r biobank.

Your responses are extremely valuable to me. However, if youhiaeyou do not want
to answer a particular question, | will accept your decision.

As part of my background research, | have systematicallpwed and read the statute
and administrative code citations relevant to newborn screeninghrstse, and | have
reviewed each program and biobank’s website. | am aware thatincetates and
biobanks have made some of the requested information publicly avallainisequently,

| am grateful for your participation since your answers wifiee that | have up-to-date,
comparable data.

This form will only allow you to respond in certain, highlighted ptacehe small, grey
text boxes will expand to fit any size of response, but if yecid® to change your
response to a question that uses check boxes, you will need to uncheckeyoauspr
response manually. You may save your work to continue it lateavdggsthis document
to your computer. When you are finished with the survey, save or print this filetana r
it to me. If you have any questions or concerns, please feeltdreall me at [phone
number], or my advisor, Dr. Debra Mathews, at [phone number].

If you are affiliated with a newborn screening program, please begin wiibrséA.
If you are with a neonatal biobank, please begin with section 1B.

Thank you for your participation!

* Return completed surveys and state policies by:

Postal mail to Elicia Preslan
[researcher’s address]
Email to [researcher’s email]
Fax to the UMB Program in Epidemiology and Human Genetics
attn: Elicia Preslan at [fax number]
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1A. NEWBORN SCREENING CARDS STORED BY NEWBORN SCREENING
PROGRAMS

First, I would like to ask some questions about how many newborn screening cards
(Guthrie cards) are being stored and what information is linked to the physical samples.
This information is relevant to determining if the dried blood spots are suitable for use in
research studies.

1. Approximately how many newborns did your state screen during the year 20107

2. How many newborn screening samples are routinely collected froma&h full-term
newborn in your state?
[] One blood sample
[ ] Two blood samples: Are both samples stored together] ] Yes [ ] No

3. How long does your state currently allow newborn screening cards to be
retained?

4. Approximately how many total newborn screening cards did your state have in
storage (at your own facility and in any other locations) as of January 1, 20117

5. The oldest newborn screening cards currently in storage were colledtan what
year?

6. How is personal information stored with each newborn screening card?
[ ] Stored with no personal information (stored anonymously)
[ ] Stored with coded personal information (de-identified or barcoded)
[] Stored with identifying personal information

[ ] Other:

7. What identifying personal information, if any, is physically retained in storage
with each newborn screening card?

8. Does your program keep electronic records (i.e. records of personal inforniam
or screening results)?

[_] No, my program does not keep electronic records.

[ ] Yes: Are those records linked to medical records or to any other datahages (
as immunization or birth records)?

[ ] No, my program'’s electronic records are not linked to any other
databases.

[ ] Yes: Which records or databases?
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1B. DRIED BLOOD SPOTS STORED BY NEONATAL BIOBANKS

If you are affiliated with a neonatal biobank, this section contains similar questions to
those in section 1A about how your biobank stores newborn screening cards (Guthrie
cards) and what information is linked to the physical samples.

1. Is your biobank a “virtual” biobank that stores information but few physical
samples?

[ ] No

[ ]Yes

2. Does your biobank store samples other than those resulting from newborn
screening?

[ ] No, my biobank stores only newborn screening samples.

[] Yes: What other types of biological materials do you store (e.g. tissue
specimens, additional blood samples, etc.)?

3. Approximately how many newborn screening cards, if any, did your biobank
receive during the year 2010?

4. Approximately how many total newborn screening cards, if any, did your
biobank have in storage as of January 1, 20117

5. In what year were the oldest newborn screening cards currently in storage
collected?

6. When you receive multiple samples from the same individual, are the splas
stored together?
[] No, multiple samples from the same person are not stored together.
[ ] Yes, multiple samples from the same person are stored together.

7. How is personal information stored with each newborn screening card?
[] Stored with no personal information (stored anonymously)
[ ] Stored with coded personal information (de-identified or barcoded)
[] Stored with identifying personal information

[ ] Other:

8. What identifying personal information, if any, is physically retained in storage
with each newborn screening card?

9. Does your biobank keep electronic records?
[_] No, my biobank does not keep electronic recqilease go to section 2)

[ ] Yes, my biobank does keep electronic recofélease answer the next two
guestions)
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9a. Are your electronic records linked to medical records or to any other
databases (such as immunization or birth records)?

[ ] No, my biobank’s records are not linked to any other databases.
[ ] Yes: Which records or databases are linked with yours?

9b. Do your electronic records incorporate additional information beyond what
is available from newborn screening (information separate from any
database linkages that is systematically added into your records)?

[ ] No, my biobank’s records do not include additional information.
[ ] Yes: From what sources do you incorporate information into your records?

2. RESEARCH OVERSIGHT POLICY

Now, | would like to find out if your state or biobank has a written policy about the
research uses of dried blood spots. | am interested in the topics and requirements that are

described by the policy, so | would greatly appreciate it if you would send me a copy of
the document, if one is available.

Does your newborn screening program or neonatal biobank have an internal,

written policy, or a state law or regulation, that governs the research uses of éd
blood spots?

[ ] My state’s laws do not allow any research using dried blood §@aigo next
section]

[_] No, my program or biobank has NEITHER an internal, written policy NOR a rel
state law or regulatiofiGo to next section]

[ ] Yes, my program or biobank has an internal, written policy, AND/OR the policy is
defined by state law or regulatig@nswer questions A and B, then go to section 4]

A) What is the reference citation of the governing law or regulation?
B) I am sending a copy of the relevant internal policy by:

[ ] Postal mail to Elicia Preslan
[researcher’s address]

[ ] Email to [researcher’s email]

[ ] Fax to the UMB Program in Epidemiology and Human Genetics
attn: Elicia Preslan at [fax number]

[ ] My state’s policy is available online at:
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3. FACTORS IN POLICY DECISIONS

This question asks about some of the factors previously discussed in scientiéis artic
that were found to be important concerns in newborn screening programs. Please select
one answer per row.

1. How much, if at all, did the following factors influence your state’s deaisn not to
have a formalized law or policy at this time or not to permit any research using
dried blood spots?

No Small Moderat Large very
. : e . large
influence influence . influence .
influence influence
Inadequate staffing to support researc
uses of DBS [ O O O [
Inadequate funding to support research
uses of DBS [ [ [ [ [
Possible litigation over appropriate use
of DBS [] L] L] L] []
Risk of greater non-participation in
newborn screening O O O O O
Possible adverse media coverage ] ] ] ] ]
Local attitudes that would disapprove of
research uses O O O O O
Research uses of DBS are not an issu
this time [ O O O [
Other factor(s): ] ] ] ] []
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4. DESCRIPTION OF EVALUATION PROCESS

If your state allows research or if you represent a neonatal biobank, whether or not you
have laws, regulations, or internal policies regarding research uses of dried blood spots,
please describe how your state or organization handles research requests. If you have
specific laws, regulations or policies that provide the answer, you may write, “see XXX”
as appropriate, but please be as specific as possible about who makes decisions, how
decisions are made, and what criteria or requirements must be met.

What happens when your program or biobank receives an initial inquiry from a potential
researcher about using dried blood spots?

What guidelines, if any, does your program or biobank have about what reseaegtsequ
will be considered (e.g. type of research study, number or type of samplas;hiese
affiliations, etc.)?

What information must be submitted by the researcher as part of a formatriegue
dried blood spots?

What are the steps in your program or biobank’s evaluation process? To whom is the
researcher’s request submitted? Specifically what is evaluatechasteg in the process?

Does your program or biobank have any obligations that the researcher must camply w
in order to receive the dried blood spots (e.g., data access agreements, sgpaga, di
etc.)?
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5. RESEARCH USING DRIED BLOOD SPOTS

If your state allows research or if you represent a neonatal biobank, | would like to ask
some questions about the research requests for dried blood spots that your state or
biobank received during 2010.

1. What was the total number of research requests for dried blood spots thgbur
state or biobank received during 2010?

2. How many of those requests were approved, or are currently in the process of
being reviewed?

Please fill in the following table with information about each research request fat drie
blood spots (DBS) that your state or biobank received during 2010. The first line
provides an example of how to complete the table. If your state had many requests and
more lines are needed, please copy the next page and continue, or if the information is
already compiled in a similar table, that can be sent to me instead.

1. What type of institution or corporation (e.g., academic, commercial, statelfetey
made the request for dried blood spots (DBS)?
2. Did the institution or corporation request DBS from multiple states or just foam y
state/biobank?
3. What general type of study was it (e.g., test development, genetic variation,
pharmacogenetics, etc.)?
. How many DBS were requested?
. Did the researchers request anonymous DBS, coded DBS or DBS with identifying
information?
6. Did the researchers request DBS from specific individuals or yearsamd@nm
sampling?
7. Was this study approved to receive the requested DBS?

(G20~

1. 2. 3. 4, 5. 6. 7.

Type of Multiple |General type off How | Requested |Requested Request
institution or states | study (e.g. testimany| anonymous, | specific or| approved?
corporation | involved? | development, I DBS?| coded or random

(e.g., academic, genetic identifiable DBS?
commercial, variation)? DBS?
state, federal)?
] Yes Xl Anonymou . |IX] Approved
e.g.|academic X] No Szyetlgst‘nent 25 ] Coded % ggiglgﬁlj Not approved
[ ] Unsure P [] Identifiable []Other decisioh
[]Yes ] Anonymoug . || Approved
1 [1No [] Coded E ggﬁgg% Not approved
[ ] Unsure [] Identifiable Other decisioh
[]Yes ] Anonymou . || Approved
2 [ ]No [ ] Coded E gzﬁggﬁm Not approved
[ ] Unsure [] Identifiable [_]Other decisioh
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: e  erenmo speend forevs
[ ] Unsure [] Identifiable [ Rando Other decisio
4 =i A mE S
[ ] Unsure [] Identifiable O Randorr|:|Other decisio
: oS 0 aronmoo specndJpeproee
[ ] Unsure [] Identifiable [ Rando Other decisio
: =i 0 frenmou ] speope RoPoves
[ ] Unsure [] Identifiable O Randcml:IOther decisio
: =S  prenmou spee 07w
[ ] Unsure [] Identifiable [ Rando Other decisio
: ENS J aronmoa D specndJpeproee
[ ] Unsure [] Identifiable O Randcml:IOther decisio
; oS ] prenmou speo 07w
[ ] Unsure [] Identifiable [ Rando Other decisio
10 g9 0 Coden™ 10 Specific ] \EPOEE
[ ] Unsure [] Identifiable O Randorr|:|Other decisio
. oS 0 aronmoo specncJpeproee
[ ] Unsure [] Identifiable [ Rando Other decisio
12 9 0 Coden™ 10 Specific] \EPOCE
[ ] Unsure [] Identifiable O Randcml:IOther decisio
- oS  prenmou spee 07w
[ ] Unsure [] Identifiable [ Rando Other decisio
14 ENS J aronmoa D specndJpeproee
[ ] Unsure [] Identifiable O Randcml:IOther decisio
- oS ] prenmou speo 07w
[ ] Unsure [] Identifiable [ Rando Other decisio
16 g9 0 Coden™ 10 Specific] \EPOIEE
[ ] Unsure [] Identifiable O Randorr|:|Other decisio
. oS 0 aronmoo specncJpeproee
[ ] Unsure [] Identifiable [ Rando Other decisio
18 9 0 Coden™ 10 Specific] \EPOCE
[ ] Unsure [] Identifiable O Randcml:IOther decisio
19 Tne. oo H ;gﬁgggé Notapprove
[ ] Unsure [] Identifiable Other decisio
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ADDITIONAL COMMENTS

Please share any additional comments your may have about research oversight and the
use of dried blood spots.

PERSONAL INFORMATION

The following spaces ask for your name and contact information so that | can get in
touch with you to schedule a brief (15-minute) follow-up interview by phone to clarify
any answers that | do not completely understand. There is no obligation to provide this
information, though | assure you that your personal information will be protected and

used for follow-up purposes only.

First Name: Last Name:
State: Title:

Mailing

Address:

Telephone: Email:

Would you like to receive a copy of the final thesis before publication?
[ ] Yes, please send me a copy of the thesis when it is completed.

[ ] No, do not send me a copy of the thesis.

Thank you for taking the time to fill out this survey. Your input is greatly appreciated!

Please save or print your work and return your completed survey, along with any
requested policies or documents, using one of the methods listed on the first page.
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APPENDIX D — CODEBOOK

1. Retention and/or use of rDBS Broad category for any information related to
retention, storage, disposal, rDBS use (research and non-research), etc.
a. Other rDBS usedNon-research purposes of using rDBS (Note: Léwisluded
research use in a similar category of “Purpose for which DBS may b§ used
b. Form in which rDBS may be releas&lthether rDBS are anonymous, coded,
identified, etc.
c. Information provided to parentkformation educating parents about retention,
use, disposal, etc.
I.  Expected information about retentiofhe regulatory requirements about
notifying parents on retention and/or use of rDBS
ii.  Observed information about retentidnformation actually provided to
parents in brochures and websites about retention and/or use of rDBS
ii.  Expected information about researd@ime regulatory requirements about
notifying parents on research uses of rDBS
iv.  Observed information about researtiiformation actually provided to
parents in brochures and websites about research uses of rDBS
2. Research use of rDBSBroad category for any information related to the research
use of rDBS
a. Research reviewelhe entity/committee/person that reviews research proposals
b. Research typeThe kinds of research that are permitted or not permitted
c. Evaluation criteriaWhat factors should be considered when evaluating research
proposals
d. Researcher agreementgyreements made by researcher in order to receive DBS,
including fees the state may charge for the use of DBS
e. Laboratory responsibilitieS he releasing laboratory/department’s research-
related duties
f. State control of rDBSState/departmental authority over retention, disposal, use
of rDBS, including whether research is allowed and use of DBS without consent
I. rDBS are state propertyDBS clearly defined as property of the state
ii. Research not allowe@esearch using rDBS is not allowed
iii. Research allowedDBS may be used for research
g. Parental control of rDBSConsent or dissent to DBS use, destruction of DBS
3. Use of information related to NBS Broad category for any reference to the use of
information derived from NBS, including case registries (Note: In a pdrsona
communication, Lewi8 defined this category to be the research use of NBS info)
a. Confidentiality Confidentiality of NBS information
b. Purpose for releasing NBS informatiorhe reason for which NBS information
may be used
c. Entities receiving NBS informatiomhe person(s) to whom NBS information
may be released
d. Statistical dataStatistical data are not considered confidential and may be
released without consent

& Lewis MH, Goldenberg A, Anderson R, Rothwell E, Botkin J. State laws regafdingtention
and use of residual newborn screening blood sanipéshatrics 2011;127:703-712.
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