
An Institutional Strategy to Support Clinical Research with Centrally Managed Custom Data Repositories 

Introduction
Healthcare organizations face significant technical and organizational challenges to support 
clinical research. These barriers have historically led to fragmentation of the research enterprise, 
which in the extreme force individual researchers to manage their data separately. In some 
cases, groups of researchers who share common interests have developed custom data 
repositories that meet their collective needs. [1] These approaches do not scale as an 
institutional strategy. When there are multiple local repositories, many data management 
activities are redundant, regulatory processes are convoluted, and opportunities for data sharing 
and collaboration in new areas are limited. One potential institutional strategy is to develop a 
centralized data repository, typically by making operational clinical data available to researchers 
for secondary use. [2] This approach often fails to meet the specialized needs of heterogeneous 
research groups for primary data collection, study management, local data integration and 
curation. Exclusive focus on central processing can reduce opportunities to improve research 
productivity. [1] We describe here a new strategy that focuses on the needs of local research 
groups, while attempting to achieve economies of scale at the institutional level with a 
sustainable funding model. 

Methods 
Architecture for Research Computing in Health (ARCH) partitions information technology for 
clinical research into external data sources, shared infrastructure and custom research data 
repositories. External sources include electronic health records, research administration 
systems, electronic data capture and biobanks. Shared infrastructure includes a loading 
zone where external data can be organized and integrated, and a working zone where data are 
transformed into structures needed locally. [2] Research data repositories provide highly 
customized, self-service facilities for extracting data for analysis and identifying cohorts as well 
as data quality assessment and exploration. Shared components are largely funded centrally 
while custom components are charged back. Both shared and custom components are 
implemented using an open-source platform (RexDB®), which offers a model-driven 
architecture, meta-data management, configuration services and web-based query 
language (RexQL). 

Results
The institution adopted the ARCH strategy with significant financial support from the 
Joint Clinical Trials Office and the Clinical and Translational Science Center to support 
hardware and staff for shared infrastructure, as well as a scientific advisory board to vet 
requests for creating new custom repositories. In addition, two research groups (anesthesia 
and digestive care) have adopted the strategy by investing in services to provide custom data 
transformations, user interfaces and reports. The demand for additional repositories from other 
research groups is high, with three planned for the coming year (neurogenetics, urology and 
myeloid biology) and new requests added every month. 
 

Discussion
The ARCH strategy enables an institution to centralize research infrastructure for secondary 
data use, regulatory compliance, data transformation, quality assessment, security, 
needs assessment and training. Local research groups are fully empowered to collect and 
integrate specialized data, with customized workflow to maximize scientific collaboration and 
research productivity. A transparent model for cost sharing ensures financial sustainabililty.
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Examples: End-User Applications Combining Data from Multiple Sources 

Overview: Architecture for Research Computing in Health (ARCH) 

ARCH centralizes research infrastructure for secondary use of clinical data, while collecting specialized data from local research groups

ARCH partitions clinical research into external data sources, shared infrastructure, and custom research data repositories

What’s inside each RexDB 
Research Data Repository?

RexMart

RexAcquire

fileLegacy 
Files

Legacy DatabaseLegacy 
Database

Self 
Reported 

Forms

Formbuilder
Configure Electronic Data Capture Forms

RexETL
Extract, Transform, Load 

Data from Multiple Sources

RexEntry
Rapidly Enter 
Assessments

RexSurvey
Receive Assessments 
Directly from Patients

Staff 
Entered 
Forms

RexApp

RexPlore
Explore, Share and Export Data

RexMartBuilder
Create Exploratory Data Marts for 

Data Consumers

RexMart DBRexMart DB

RexPlatform:
Customize Solution Applications 

for Multi-faceted Data 
Management

Centralized Database + WebAPI
Centralize, Organize and Curate All Data

Specialized
AppSpecialized

AppCustomized
App

$$

Each%Research%Data%Repository%may%%use%a%different%

combina6on%of%External%Data%Sources.%For%

example,%the%Center%for%Advance%Diges6ve%Care%

uses%largely%Epic%and%Profiler%Biobank%data,%with%

some%Allscripts%SCM%data.%Anesthesiology,%on%the%

other%hand,%uses%CompuRecord%anesthesiology%

informa6on%system%data%as%its%base%plus%Epic%

outpa6ent%data%for%preHopera6ve%and%Allscripts%

SCM%for%postHopera6ve%data,%but%no%biobank%data.

Landing 
Zone

Extract
Load

Working 
Zone

Data Transform. 
Pipeline

Research 
Data Sets

Shared Infrastructure

$
Custom Research Data Repositories

Center for Advanced 
Digestive Care

Anesthesiology

Urology

Myeloid Biology

. . .

Neurogenetics

Provide local clinical research groups with
data and tools customized to their needs.

$

Other 
Systems

Profiler 
Biobanks

Allscripts 
SCM Inpatient

 Epic 
Outpatient

Compu
Record

CTMS

REDCap

External 
Registries

External Data Sources

$$ $
Local Research Group

Local research groups consume 
central data while producing 
specialized local data and 

integrating it with central data.

Specialized Local 
Research Data

Central Data Integrated
with Local Data

Governance & Funding

ARCH is funded through the 
CTSC and JCTO with guidance 
from a scientific advisory board, 

while local research groups share 
in the cost for the local Research 

Data Repositories to ensure 
financial sustainability

Scientific Advisory 
Board

Steering 
Committee

Joint Clinical Trials 
Office (JCTO)

Clinical & Transl. 
Science Center 

(CTSC)

Weill Cornell 
Medical College 

(WCMC)

New York 
Presbyterian 

Hospital (NYPH)

$
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