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SOM Informatics Support

It is impossible to thank everyone who has contributed to 
the development and testing of informatics for clinical 
research. I have highlighted only a few in the following 
slide, but we would not be successful without the efforts 
and contributions of many others. I am in awe at the 
dedication of effort and intellect by so many to enable 
clinical research.

Translational Research Enhancement Core



SOM Informatics Support
Dr Dan Ford - The Vice Dean for Clinical Research
Diana Gumas - IT Director, SOM Welch Health Sci Informatics
Joseph DiMaggio - IT Project Manager caTissue/CRMS
Dorothy Damron - Dir Clinical Research Admin CRMS
Chris Shafer - Dir of Center for Clinical Data Analysis
Dave Thiemann - CCDA
Sam Meiselman – SQL DBA, CCDA
Matthew Marcetich – TREC caTissue superuser

•CISSCI Committee (Committee on Information Systems to Support 
Clinical Investigation )

•Research Data Sub Council (Stuart Ray, Jennifer Kulynych;  to enable 
high quality, innovative data research, while establishing a 
uniform process and standards to protect security and privacy)

•Biospecimen Committee
•CRMS SOM Development Committee:
•JHMCIS, Integration Team – Medical Informatics
•Center for Clinical Data Analysis - I2b2/SHRINE Pilot Group

Translational Research Enhancement Core



Change Management

Anticipate and Embrace Change

“The only change people don’t fear is 
the change that jingles in their 
pockets”



Informatics in Service of 
Clinical Research

Ask “WHAT”, and then “HOW”

“Vision Drives Change”



“To wrest from nature the secrets which have 
perplexed philosophers in all ages, to track to 
their sources the causes of disease, to correlate 
the vast stores of knowledge, that they are 
quickly available for the prevention and cure 
of disease – these are our ambitions.” 

- Sir William Osler, 1906

Biobanks: Collaborating for Cures
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Mission
The goal of this Center is to advance basic and translational GI research 
at Hopkins and to encourage further interactions among the members of 

our research base.
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The Hopkins Digestive Diseases Basic and Translational Research Core 
Center is a NIDDK Silvio Conte Core Center which has as its goal to advance 
basic science and translational digestive diseases research at the Johns 
Hopkins University School of Medicine

The major areas being studied include: 
1. Epithelial Transporter Function and Regulation, including trafficking, protein-

protein interactions and bioinformatics. 

2. Inflammation, fibrosis and cancer development, including infectious diarrheal 
diseases, inflammatory bowel diseases, fatty liver, alcoholic  and  non-
alcoholic steatohepatitis, obesity, and pancreatitis.

3. Neurogastroenterology

4. Pancreatic Development Biology. 

5. Epigenetic Aspects of GI Cancer.  



Cores
Mouse Physiology Core
The goal of the Mouse Physiology Core is to advance the understanding of digestive diseases by 
providing services to increase the ease and efficiency of studying the physiology and 
pathophysiology of mouse models, including those knockout and transgenic models in which 
colitis and small intestinal disease occur. 

Imaging Core
The goal of the Fluorescence Imaging Core is to provide state-of-art light microscopy 
technology to the members of the Hopkins Basic Research Digestive Disease Development 
Center and to the whole Hopkins scientific community. 

Proteomics Core
The Proteomics Core uses mass spectrometry coupled to one (1D) and two (2D) dimensional 
separations by column chromatography or gel electrophoresis to identify, quantify or 
characterize proteins and their post-translational modifications, that are expressed in well 
characterized protein fractions from the small intestine, colon, kidney, liver and pancreas.

Translational Research Enhancement Core
The overarching goal of the Translational Research Enhancement Core (TREC) is to provide the 
expertise and infrastructure for cost effective tissue and clinical data collection that meets Best 
Practices through the establishment of uniform Standard Operating Procedures (SOPs) to 
promote scientific advances by, and scientific interactions among Core users, collaborative 
investigators and young investigators, without each investigator having to invest in the 
equipment/resources or to individually work out the specific SOPs. 

http://www.jhugicc.org/GIConteCenter/pages/cores/mousePhysiologyCore.html
http://www.jhugicc.org/GIConteCenter/pages/cores/imagingCore.html
http://www.jhugicc.org/GIConteCenter/pages/cores/proteomicsCore.html
http://www.jhugicc.org/GIConteCenter/pages/cores/translationalResearchEnhancementCore.html
http://www.jhugicc.org/GIConteCenter/pages/cores/translationalResearchEnhancementCore.html


Translational Research Enhancement Core
(TREC)

Goal of the TREC:
 To provide a strong scientific foundation for clinical and 

translational research
 To promote scientific advances by, and scientific 

interactions among Core users, collaborative 
investigators and young investigators. 

 To provide the expertise and infrastructure for cost 
effective tissue and clinical data collection

 To follow Best Practices through the establishment of 
uniform Standard Operating Procedures (SOPs)



Advantages of the TREC

 Harvest of Biospecimens with associated 
clinical data thus allowing specialized 
study of disease processes

 Data Security and Integrity
 Facilitate Hypothesis Driven Research
 Facilitate cohort identification, IRB 

approval, Patient Screening / Registration / 
Consent

 Best Practices/SOP



Specimen Collection:
Factors to be considered:
 Purpose of the Biorepository
 Best Practices / SOPs 

– The Scientific Foundation for the Research
 Consent
 Governance / Oversight
 Funding Support
 Hardware
 Software/Audit/Security
 Enterprise Bioinformatics Systems
 Personnel (FTE) 



Basic
Research

Clinical Research 
Unit

Tissue Bank
Registry/Database

CRMS DB

Clinical
Research

Repository
CaTissue DB

Translational
Research

GI Division Sponsored Units
Translational Research Enhancement Core



Translational Research Enhancement Core

Tissue Bank Roles:
 Collection and transport
 Annotation and DB entry
 Processing
 Storage
 Management
 Quality assurance
 Distribution (shipment)
 Ethical use
 Oversight

CRU Roles: 
 patient identification 
 patient recruitment
 facilitation of patient trials
 patient registry / cohort 

discovery

Provides infrastructure for specimen (GI-TxB) and clinical data 
collection (CRU) following established Best Practices and Standard 
Operating Procedures as defined by an Oversight Committee



Governance  - TREC Oversight Committee

Division Director

TREC Board 
TREC PI/PD-Jim Potter, Center PI – Mark Donowitz, 
Investigators

- One PI from each of  “8 study sections”
- At least two rotating independent non-

GI, JHU investigators 

Anthony Kalloo

External Scientific Advisory Committee



•Provide ethical oversight of all research 
involving repository specimens

•Assure the best possible biospecimen quality
 BP are followed
SOP Manual reviewed, updated and 

followed
External Scientific Review

Governance/Oversight - Roles



•Provide consistent documentation
•Establish guidelines for collection, processing, 

storage and retrieval of specimens
•Assessment of new technologies and the 

incorporation of new technologies into the 
repository

•Assure the fair and impartial utilization of 
specimen resources

Governance/Oversight - Roles



Translational Research Enhancement Core

21, 000 specimens by 7-30-12
Completed implementation of Enterprise Data 
Systems
Organoid Sample Bank
4 significant grant proposals by young
investigators including R21 and ADA
Collaborations
Directed collections for pancreas, liver and lumen
$2 Million in additional support
20 publications in first year

Highlights – First Year



What is in Place? 
 CRMS 
 EPR 2020 (Amalga) –i2b2 Pilot /SHRINE,

-Center for Clinical Data Analysis
 EPIC
 Clinical Research Team
 Consents

 Surgical Path
 Clinical Registries Workshop
 CaTissue
 Consultant-Trainer
 Coordinator-Programmer

Translational Research Enhancement Core
Enterprise Systems



Clinical Research Management System

eIRB Screening       Scheduling      Billing      Clinical Data        Analysis

(Clinical Annotation with Specimens)

Hypothesis

caTissue – Tissue Repository Software
(Support for multiple repositories within a single caTissue instance)

Epic (EPR2020)

Surgical Path

Translational Research Enhancement Core
Enterprise Systems

I2b2 - pilot Clinical Registry
Development

Formbuilder

ICTR CCDA

Consents



caTissue Suite:

• Core Functions / Modules
– Administration: Create and edit users, 

protocols, and storage systems associated with 
a biospecimen inventory. Manage multiple 
repositories under one roof.

– Biospecimen: Create and edit data 
concerning participants and their 
corresponding biospecimens.

– Query: Identify biospecimens and their data 
based upon one or more selection criteria. 



Key Functions and Benefits of 
caTissue Suite 

• Search
Allows biospecimen resource staff and scientists alike to 
search for biospecimens based on a combination of 
properties

• Biospecimen Tracking
Allows biospecimen resource staff to record events 
related to biospecimen processing and quality assurance 
and to annotate biospecimens with pathological, clinical, 
and custom data

• Biospecimen Inventory Management
Allows biospecimen resource staff to record data about 
biospecimen collection, storage, requests, and 
distribution.







For University
• Centralized application
• HIPAA compliance easy to monitor
• Data Security and Integrity
• Multiple Repositories within one caTissue instance
• For PIs:
• No need for custom databases
• Easier data sharing
• Improved data organization
• Study Team can enter participants
• Powerful Query Capability

caTissue - Benefits



caTissue - Needs
Support of Existing SystemSupport of Existing System

 Ongoing Development of the Existing System
• Krishagni offshore support
• Users Group
 Integration with CRMS and Other Systems



TREC Informatics Needs
1.   An enterprise informatics solution for multicenter consortiums-

The BETRNet Virtual Biorepository DB

BETRNet –Barrett’s Esophagus Translational Research Network
U Penn Case Western UNC
Columbia Michigan U of Washington
Wash U Hopkins NCI
Mayo Clinic NIH Fred Hutchinson CRC

2. Clinical Registry Development Capabilities / Cohort Discovery

3. Link to external datasets 
• BETRNet Biorepository Database

• CAPS Study (Ca Pancreatic Screening) (Multinational

4. Tiered Consents, Consents linked to specimens



TREC and Gastroenterology Solutions

1. An enterprise informatics solution for multicenter consortiums-
The BETRNet Virtual Biorepository DB

caTissue

2. Clinical Registry Development Capabilities / Cohort Discovery

i2b2 (Informatics from the Bench to the Bedside)
3. Link to external datasets (BETRNet Biorepository Database, CAPS 

Study)

I2b2 SHRINE (Shared Health Research Information Network)

4. Tiered Consents, Consents linked to specimens

EPIC - CRMS



Hopkins Conte Digestive Diseases Basic and 
Translational  Research Core Center



Hopkins Conte Digestive Diseases Basic and 
Translational  Research Core Center



I2b2 Query of EPR 2020

Sam Meiselman, CCDA



I2b2 Query of EPR 2020

Sam Meiselman, CCDA



Patients Mutation

1st allele

Mutation 

2nd allele

Age  

of 

onset

Ceruoplasmin

mg/dL

Cu 

Serum 

ug/dL

Cu Urine 

ug/24 hr

KF ring 

(%)

Normal none none 25-45 70-140 0-50 -

Heterozygous H1069Q none
31.8 

+/- 6.7

100.4   

+/- 24
18.5 -

Homozygous
H1069Q

median [IQR]
H1069Q

27.9

+/- 9.9
13.9   [9.2]

61.2

[34]
163  [255]

+

(28%)

M H1069Q S653Y - 9.2 35 135 -

G H1069Q S653Y 22 nd 22 30 -

J H1069Q S653Y 21 3.5 27 1050 +

BP H1069Q S653Y 29 46.4 131 162 +

BP

prior to LT
H1069Q S653Y 32 14 250 3335 +

WD patient clinical data summary 

Lelita Braiterman



TREC and Gastroenterology Needs
Support of Existing SystemSupport of Existing System

3.   Clinical Registry Development Capabilities / Cohort Discovery

--Self Service

The Division of Gastroenterology is pursuing clinical 
registries in all subspecialties of GI, beginning with already funded 
initiatives, including  pharmacological testing with organoids, 
lineage/family studies with FAP and IBD, GWAS in IBD, HCC, 
Cholagio Ca, Pancreatic Ca, diarrheal dis., Gi Motility, Gastric 
Neuroendocrine disorders, and liver disease. 

There is a great need to share data.



I2b2/SHRINE 
Pilot Project at JHMI

(The Center for Clinical Data Analysis)

Scenario: Combined 
Demographics, Diagnosis and 
Time Constrained Lab Results 
Query



JH i2b2 Pilot – Phase II

Chris Shafer, CCDA



Sample Registry Query
Category Criteria

Demographic • Adults Aged 21-64 

Diagnosis • Type 2 Diabetes Mellitus 
• Obesity

Lab Results • HbA1c ≤ 8.5% within 8 months 

Chris Shafer, CCDA

Query of Dr Jeanne Clark



I2b2 at JHMI
 The Find Patients Query Engine

Chris Shafer, CCDA



Age Range Selection

Chris Shafer, CCDA



Diagnosis Selection 1 of 2

Chris Shafer, CCDA



Diagnosis Selection 2 of 2

Chris Shafer, CCDA



Lab Result Selection

Chris Shafer, CCDA



Lab Result Range Selection

Chris Shafer, CCDA



Lab Result Date Range

Chris Shafer, CCDA



Running and Naming a Query

Chris Shafer, CCDA



Printing a Query

Chris Shafer, CCDA



Saving a Query

Chris Shafer, CCDA



Quality (ICD9 Codes)

Fast is fine, but accuracy is 
everything. 

(Wyatt Earp)

Caution – Data Validity Must Be Monitored



Future State 

 Single platform – Epic
 Enterprise Governance
 Research Architecture
 Center for Clinical Data Analysis
 Self – Service
 Open Source Tools
 Questions



I2b2 Demo – JH Instance

 Clinical Analytics Team and CCDA
 Positioning for Enterprise Launch

– SQL and Linux Servers from ESM/Midrange/Cloud 
Services

– Pending integration with Enterprise Active Directory
– Data sources to include EPR2020 and SCM

 Project Phases
– Demo Phase
– Starting Data Set Phase (EPR2020)
– Cross System phase (Blended EPR2020 / SCM)
– Full Data Set Phase



Fragile X Query

Use Case: Search Q of patients with Fragile X diagnosis in 
Maryland.  Output is sample cohort for IRB request to 
contact patients with diagnosis for invitation to participate 
in JHM study Chris Shafer, CCDA



Example of Data Accessible Through i2b2/SHRINE



















Where Are We? (i2b2)
(Slide courtesy of Chris Shafer)

 2.6M deidentified encounters from various parts of JHM – no 
JHCP data currently

 No Epic data yet – we are working through the planning and 
approval gateways

 The last five years of numerical lab data (text and complex 
labs eventually)

 Billing diagnosis and procedure codes – with all associated 
caveats

 Demographics – age is bucketed to 10 year brackets for high 
level search



caTissue i2b2 
Integration





Thank You!

 Questions?



References:

 Best Practices for Repositories I: collection, storage and 
retrieval of human biological materials for research, ISBER.   
Cell Preservation Technology; Volume3, Number1, 2005, 
Update 2008.  

 National Cancer Institute,  Best Practices for Biospecimen
Resources 2007

 Case Studies of Human Tissue Repositories; Best Practices for 
a Biospecimen Resource for the Genomic and Proteomic Era. 
RAND Scientific Corporation, prepared for the National 
Cancer Institute.  http://biospecimens.cancer.gov/nbn/rand.asp

http://biospecimens.cancer.gov/nbn/rand.asp


References:

 Cancer Bioinformatics Grid, caBIG:   
https://cabig.nci.nih.gov/.

 First Generation Guidelines for NCI Supported 
Biorepositories:http://biospecimens.cancer.gov/bioreposito
ries/NCI-Supported_Biorepositories.pdf

 Federal Register / Vol. 71, No. 82 / Friday, April 28, 2006.  
First-Generation Guidelines for NCI Supported 
Biorepositories

https://cabig.nci.nih.gov/
http://biospecimens.cancer.gov/biorepositories/NCI-Supported_Biorepositories.pdf
http://biospecimens.cancer.gov/biorepositories/NCI-Supported_Biorepositories.pdf
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