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IN THE BEGINNING…

- Edward S. Sayers, President, Board of Managers, 1914



WHAT IS A BIOREPOSITORY? 

• A centralized place to collect and store biological samples to 
be used for future research studies

• A way to obtain a complete dataset of de-identified clinical 
and research data linked to each enrolled subject and 
specimen

• An infrastructure built to remove barriers to research and 
simplify the process

• A way to provide re-useable data



AIMS OF THE BIRTH DEFECTS BIOREPOSITORY

• The goal of the BDB is to improve the health and well-being of all 
children with birth defects by creation of a sustainable resource 
to support: 

• investigations into the etiologies of birth defects

• the advancement of personalized medicine with development 
and implementation of tailored treatments, and

• the understanding of long-term outcomes for children with 
birth defects



NEED THE DATA TO ACHIEVE THE AIMS

• A comprehensive dataset consisting of data elements 
obtained from existing clinical and research datasets and 
core analyses of samples

• A biorepository of samples available for non-human 
subjects research and to serve as a resource for future 
access through IRB-approved studies

• A system that will permit linkage of biorepository samples to 
longitudinal clinical data, including prenatal data, for future 
studies 

• A scalable infrastructure to combine and enhance 
biorepositories at CHOP
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ENROLLMENT
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SPECIMEN COLLECTION



SEQUENCING



SOCIAL DETERMINANTS OF HEALTH



HOW MANY PATIENTS AT CHOP HAVE HEART 
DISEASE?

Dx of  CHD

Dx of  CHD

13,800 w/ Echo 

CHD Dx and Echo
17,701 w/ Epic Dx 

and Echo

N = 702 13,098 pts N = 4603

Who are these patients? 

-Incorrect or missing 

diagnosis in EPIC

Who are these patients?

-Incorrectly mapped

-Echo did not capture 

Cardiac disease

Study of echo data at CHOP presented to key Cardiology stakeholders prepared by: 

Doug Ryba, Andrea Kennedy, Janine McNelia, Donna Stephan, Matt O’Connor, Michael Goldsmith, 

and Bill Gaynor



PHENOTYPIC CHARACTERIZATION

• Hierarchy of data sources and comprehensive phenotyping

• Curated clinical registries

• Reconciled diagnoses with expert input

• Manually abstracted genetics physical examinations

• Electronic health record (EPIC)

• Problem lists

• Billing



DATA STANDARDIZATION FOR INVESTIGATORS

• Standardized ontology

• HPO (Human Phenotype Ontology)

• CUI (Concept Identifier)

• SNOMED (Systematized Nomenclature of Medicine Clinical 
Terms)

• Provide the data sources

• Uniform data packages



CHOP ENTERPRISE SYSTEMS

OnCore Patient 
Billing and Tracking

•Links to EPIC (flag)

•Links to REDCap (MRN 
migrates)

REDCap Data 
Collection

•Abstracted data 
elements

•Standard data 
dictionaries

•Can link to other 
REDCap projects

BRP 

•Biospecimen tracking

•Link to BioRC 
(specimen 

storage)/Nautilus

•Relationship Links



Common

Infrastructure
-IRB language for sharing

-Standard Operating Procedures

-Project-specific Team of coordinator(s), 
abstractionist(s), analyst(s)

-Enrollment Tracking/Billing in OnCore

- REDCap data entry and data dictionary

Sample and relationship linking in the 
BRP

-Samples stored in BioRC with common 
labeling systemInvestigators
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STREAMLINED PROCESS FOR COLLABORATIVE 
BIOBANKING

• Increased sample size (multiple ways in) 

• Increased specimen type (for overlapping subjects)

• Enhanced capability for sharing and future use



COLLABORATIVE DASHBOARD

17



WHERE WE ARE AND WHERE WE ARE GOING

• Created a Birth Defects Biorepository with a scalable 
infrastructure

• Enrolled over 1200 probands and over 1000 complete trios

• Sequenced over 2500 individuals

• Approved 25 projects 

• Supported several grants



WHERE WE ARE AND WHERE WE ARE GOING

• Built collaborative relationships across CHOP, including with 
the newly initiated Institutional Biobank

• Increased enrollment across Cardiac Center together with 
Laura Mercer-Rosa and Ryan Callahan, with support from the 
Cardiovascular Institute and the Cardiac Center Executive 
Committee to collect tissue in the OR

• Highlighted what is possible with this kind of resource

• Looking forward to future growth
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