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Storage, and Use of Residual 

Dried Blood Spot Samples 

after Newborn Screening 
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for Genetic Services.

Therrell, Hannon, et al.,  Biochem 

Molec Med 1996;57:116-24.



Guidelines for the Retention, Storage, and Use of Residual Dried Blood 

Spot Samples after Newborn Screening Analysis:  Statement of the 

Council of Regional Networks for Genetic Services.

“Whole blood absorbed into filter paper and then 

dried offers an excellent means for creating a 

repository (bank) of samples for DNA investigations.” 

“Ideally, residual DBSs should be stored

frozen (preferably at −20°C) in sealed bags with 

low gas permeability containing a desiccant and a 

humidity indicator.”



U.S. Newborn Screening Data
Comparison of Retained Residual Samples - 1993 vs.1999 vs. 2009
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We may use the information and specimens obtained by participation in 
the program for medical research without identification of the person 
from which they were obtained unless you specifically request in writing 
they not be used by contacting the person listed below.

Informed/Consent Issues



From:  Guidelines for the Retention, Storage, and Use of Residual Dried Blood Spot 

Samples after Newborn Screening Analysis:  Statement of the Council of Regional 

Networks for Genetic Services. Biochem Molec Med 1996;57:116-24.

Legal accountability (e.g., number of punches taken 

for analysis, the existence of a sample and its 

adequate collection)

Future DNA testing

Reconfirmation of newborn screening analytical 

results

New method evaluations and comparisons

Epidemiological or other public health surveys

Special health related studies for patient or family

Forensic studies

Some reasons for retaining residual DBSs



Confirmatory diagnosis (reconfirm false negative or 

false positive finding)

Quality assurance and public health needs (method 

development, epidemiological studies)

Research uses (DNA extraction – understanding 

disease history; gene-environment interactions)

Clinical testing – post mortem i.d. of disease cause

Non-medical use – kidnapped children i.d., 

deceased persons i.d., paternity (subpoena), 

criminal i.d.

Some reasons for retaining residual DBSs

Kharaboyan L et al. Storing Newborn Blood Spots, J Law Med Ethics, Winter 2004.



• HIV Seroprevalence

• Diabetes type 1 risk and autoimmune disease onset

• Searching for new early markers of diseases

• Surveillance for environmental factors, infections, 

and genomic health issues, e.g., autism, cerebral palsy

• Determining allele frequencies for public health

assessments

• Understanding hearing loss causes -- CMV association

• Searching for frequency of deaths caused by SCID

• Environmental exposures: e.g., polyfluoroalkyl 
chemicals, perchlorate, lead

• Quality assurance – case specimen exchange among 
labs

Examples of Previous Use

of Residual NBS Specimens



National Report on                                
Genomics and Health

Population-based data on gene variants

Prevalence of gene variants

Association with risk of disease, death 

Gene-environment and gene-gene interactions

Genetic test evaluation(validity, utility)

Development of public health interventions, e.g., 

newborn screening expansion

Currently, minimal population-based data on  gene 

variants to guide screening or interventions

Need for population-based data



Policy Statements

Residual Newborn Dried Blood Spots

AAP Task Force 2000 [Pediatrics 2000; 106 (suppl)]

Develop policies for unlinked/linked residual 
samples in research/surveillance

Organize collaborative efforts to develop 
minimum standards for storage of residual 
samples at state level

Consider creating national or multi-state 
population-based specimen resource for 
research



APHL Position / Policy Statement  -- 2005

Residual Newborn Screening

(NBS) Specimens

A statement of position:

“There may be other reasons

(other than QA) to save

DBS specimens, including test

development, research, and

forensic identification.  To retain 

DBSs for such purposes

requires clear guidelines that

are incorporated into

national consensus policies 

that state health departments

follow in carrying out their 

authorized NBS programs.” 

http://www.aphl.org
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News Media & Public Perceptions



Kharaboyan L et al. Storing Newborn Blood Spots, J Law Med Ethics, Winter 2004.

Storage Newborn Blood Spots: 

Modern Controversies (2004)

“Additionally ,storage and 

secondary  uses have been 

documented to occur 

without parental consent.” 

“In the absence of uniform

guidelines there is an urgent

need to develop policies

that address the issues

of DBS storage and their

secondary uses, and the 

ensuing ethical, legal, 

and social dilemmas.”



February 22, 2009

Austin American 

Statesman

“… without the 

parents’ consent 

for possible use in 

medical 

research.”



Purpose: To Develop a 

Strategic Plan to Assess 

the Feasibility, Utility, and 

Practical Implementation 

of Establishing a 

National/Multi-state Bank 

of Residual Newborn DBS

Host: Mary Lou Lindegren, MD
Centers for Disease Control and 

Prevention



Objectives of the Meeting

Outline potential uses of banks for public health

Review experiences using state-based spot banks 

for public health applications

Assess storage, laboratory, and database issues 

Propose multi-state models for the future

Review feasibility issues-challenges + barriers

Update status of state storage and use policies for 

leftover specimens 

Design strategic plan for banking implementation



Summary of State Policy Data – CDC 2003

State-to-state variability in residual blood spot 
storage duration and adherence to suggested 
storage guidelines

45% of states had written guidelines concerning 
the uses of their residual samples

16% informed parents DBSs retained

Nearly 80% of states favored future storage of 
identifiable samples at state level

Olney RS, Moore CA, Ojodu JA, Lindegren ML, Hannon WH. Storage and use of residual 

dried blood spots from state newborn screening programs. J Pediatr 2006:148;618-22



Assuming funding is available, in which type of 

facility would you prefer to store residual NBS 

specimens? (2000 data)
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Challenges

Resources 

Data sharing issues 

Confidentiality, security, privacy issues

IRB (ethical reviews)

Legal, ethical, social issues

Informed consent issues

Education efforts for parents and others

Maintain primary functions of NBS program



Outcome – Develop a Strategic Plan          

for a Virtual Database of Available 

Specimens for Research Use

Create a working group to develop and publish a 

strategic plan for implementation

Establish a central gatekeeper

Establish criteria for inclusion, access and use

Develop consensus standards for storage, QA, 

and cataloging/retrieval, data elements, linkages

Plan Pilot Studies to demonstrate usefulness

Address gaps + feasibility issues

Larger stakeholders meeting for buy in



Current Thinking

Still need to develop state policies on retention, 

storage, and use.

NIH funding long-term outcome database for rare 

conditions diagnosed through newborn 

screening.

Virtual specimen database for use in conjunction 

with the long-term outcomes database is 

possible.

States appear interested in collaborating.

Tendency towards referring to residual spots as 

patient “record” for policy implementation.
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