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INTRODUCTION & BACKGROUND

FHIR Apps for Bioresearch
• Frameworks

o Apple ResearchKit
o REDCap Research Data Management

• Applications:
o iSpecimen - Bioresearcher Marketplace
o MUSC - status/post - iOS app integrates REDCap & ResearchKit
o MUSC - Epic EHR with site specific research optimization
o HSSC - FHIR interface to eMPI linking statewide Learning 

Health System



INTRODUCTION & BACKGROUND

FHIR Apps for Bioresearch

• Our presentation will discuss the integration of these research 
tools and resources to create a mobile application to efficiently 
enroll participants to medical studies, and ultimately identify 
these patients and collect specimens for bioresearch. 

• Informed consent will include permission to collect clinical data, 
clinical specimens, patient reported outcomes, and sensor data 
from the iPhone and peripheral devices.

• Connectivity is accomplished via FHIR for bioresearch recruiting 
via data exchange between bioresearcher requirements, a 
statewide data exchange of patients, and mobile enrollment and 
informed consent for participants
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Apple ResearchKit
• Apple’s ResearchKit is an open source framework that allows 

researchers and developers to create mobile applications for 
medical research. Using the provided modules, developers can 
create an end-to-end solution for engaging study participants, 
obtaining informed consent, collecting patient reported outcomes, 
and uploading sensor data from the iPhone or peripheral devices to 
research data repositories.

REDCap
• REDCap is a popular web application built to support the data 

capture and management needs for biomedical clinical and 
translational research. REDCap can serve as the required 
HIPAA-compliant data management solution for storage and 
analysis of data collected using ResearchKit.
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Who is iSpecimen?
• Building the first true federated biospecimen marketplace             

to serve both clinical labs and life science researchers
• Uses proprietary technology to watch the flow of patients, 

specimens, and data through numerous healthcare settings
• Matches available samples – based on de-identified data – to a 

growing number of research studies across academia and 
industry.

Our Growing Network
• 250+ hospitals & labs 
• 1000+ clinics & practice groups
• 10+ biorepositories
• 6 clinical trial research sites
• 1 large blood center (emerging area)
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MUSC - status/post

• Status/post is an iOS application that integrates REDCap and 

ResearchKit for rapid production and deployment of powerful 

iPhone and iPad apps for medical research. Researchers can 

connect ResearchKit to REDCap’s API to take advantage of its 

capabilities in native applications, allowing them the further 

advantage of the iOS SDK, for example, implementation of Active 

Tasks. Investigators can use the REDCap interface that they are 

already familiar with to design a complete ResearchKit-based 

application without the need for developer resources.
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Health Sciences South Carolina (HSSC)

• Health Sciences South Carolina (HSSC) is a public/private 

not-for-profit health organization established in 2004 as the first 

statewide health data research collaborative in the United States. 

HSSC enables multi-institutional health research through its 

Clinical Data Warehouse and associated governance and research 

tools. HSSC maintains a Master Person Index (MPI) with 4 million 

individuals in South Carolina with linkages to the four largest 

healthcare providers in the state. HSSC has developed a FHIR 

interface to that MPI to make it accessible to other applications.



GROWING DEMAND FOR ANNOTATED BIOSPECIMENS

• Biospecimen 
demand 
growing at 
rates of 15+% 
per year

• Driven by 
demand for 
precision 
medicine and 
associated 
biomarker 
discovery and 
validation

Source: Visiongain 2014
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FHIR APPS FOR BIORESEARCH - Specify Researcher Requirements



FHIR APPS FOR BIORESEARCH - User Verification 

User 
downloads
status/post

status/post
receives
HSSC 

study/design
from REDCap

User
enters

demographic
information

REDCap
provides
HSSC

study/design
to status/post

HSSC verifies 
user with 

Master Patient 
Index (MPI)

If verification 
answer is 
correct….

Provides User 
MRN’s for all 

Partner 
Hospitals

Screening
questions 

presented to 
user



FHIR APPS FOR BIORESEARCH - User Verification 



FHIR APPS FOR BIORESEARCH - Screening & Consent

Screening
questions

to user

If user passes 
screening 

questions…

Start informed 
consent 
process

If user provides 
consent to 

collect 
specimens...

Generate
Research ID

and... 



FHIR APPS FOR BIORESEARCH - Screening & Consent



FHIR APPS FOR BIORESEARCH - Research ID’s and Clinical Data

Generate 
Research ID

and...
upload with 
MRN’s to 
partner 
hospital 
REDCap 
instances

and...

Upload 
Research ID 
to iSpecimen

Save Research 
ID with MRN

Save Research 
ID 

to Epic

Configure 
Dynamic Data 
Pulls (DDP) to 
gather clinical 
data for MRN

If user’s clinical 
data available, 
request from 
HSSC CDW

and save it

Provide 
data from 

HSSC CDW
(Clinical Data 
Warehouse)

Upload 
Research ID 

to collection list

Save
Research ID

for patient



FHIR APPS FOR BIORESEARCH - Match Patient - and Specimens

Save
Research ID

for patient

Provide 
de-identified 
clinical data 

to iSpecimen

Add patient to 
Specimen 
Capture 
Registry, 
indicating 

desired labs, 
and generate
necessary lab 

orders

Schedule 
robotics to pull 

laboratory 
(remnant) 

specimens of 
interest to 
iSpecimen

Deliver 
research 

specimens per 
iSpecimen 
instructions 

Verify
Research ID

in system 
to collect

If yes, retrieve 
clinical data

Check 
if matches 

bioresearcher 
(investigator) 
requests in 
iSpecimen

If yes, request 
Specimen 
Capture
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FHIR Apps for Bioresearch

o Doug Williams, Chief Technology Officer, iSpecimen
▪ http://www.ispecimen.com/about-ispecimen/management-team/doug-williams/

▪ https://www.linkedin.com/in/dcwusa - dwilliams@ispecimen.com

o Christopher Metts, MD, Assistant Professor

Pathology and Laboratory Medicine, MUSC
Biomedical Informatics Center, MUSC

▪ http://www.christophermetts.com/status-post
▪ https://www.linkedin.com/in/christophermetts/

o Leslie Lenert MD MS FACP FACMI
VP Health and Technology, HSSC

Chief Research Information Officer, MUSC
▪ https://www.healthsciencessc.org/person/les-lenert/34
▪ http://academicdepartments.musc.edu/catalyst/archives/2014/1-24lenert.htm
▪ https://www.linkedin.com/in/leslie-lenert-md-ms-0257953/
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