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Hutch Integrated Data Repository & Archive (HIDRA) 
Strategic Drivers for the Consortium 

Contribute to building a strong Fred Hutchinson / 
University of Washington  

Cancer Consortium [translational research] program 
- Center Strategic Plan 2010-2015 

Strengthening the Consortium's clinical research programs 
and infrastructure to permit more rapid development 

of diagnostics and therapeutics  
- Senior Leadership, Cancer Consortium, RE: areas that require continuing resource commitment  

Larry Corey, MD 
Director FHCRC 

Catalyzing our efforts to build strength in 
clinical molecular diagnostics and precision oncology 

- FHCRC “Center News”, 4/1/13 

Need an integrated database approach 
and a Consortium-wide informatics platform strategy 

- CCSG Reviewers, 2008 
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Tier-2 Focus: 
Consolidate clinical and specimen 
data and make it useful for… 

a)  Research 
b)  Healthcare Operations 
c)  Quality Improvement / 

Quality Assurance 
d)   Public Health Purposes 

Enabling	  Precision	  Oncology	  &	  Molecular	  DiagnosKcs	  
(IntegraKng	  Research	  and	  Clinical	  PracKce)	  

Clinic	  

Research	  

HIDRA Value Proposition 

•  Retrospec?ve	  studies	  across	  
large	  cohorts	  and	  networks	  

•  Prospec?ve	  study	  or	  trial	  
development	  

•  Genera?on	  and	  analysis	  of	  
genomic	  &	  other	  assay	  data	  

•  Clinical	  data	  acquisi?on,	  
alignment,	  and	  access	  

•  Natural	  language	  processing	  
and	  computa?on	  

•  Automated	  long-‐term	  follow-‐
up	  &	  outcomes	  data	  

•  Clinical	  pa?ent	  data	  
•  Biospecimens	  
•  Specimen	  annota?on	  
•  OncoPlex	  data	  

•  Compressed	  assay	  results	  for	  
targeted	  diagnos?cs	  and	  
treatment	  op?ons	  

•  Care	  pathways	  repor?ng	  and	  
quality	  metrics	  

•  Improved	  clinical	  research	  
workflow,	  enrollment	  to	  
trials,	  biorepositories	  

Patient 

Investigators 

1 

2 
3 

4 

Impera've	  for	  a	  world-‐class	  research	  center’s	  compe''ve	  posi'on.	  
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HIDRA Tier-1: Clinical Data Transport 
Existing Consortium Data Flows (before HIDRA Tier-1) 

SCH 

< TBD > 
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HIDRA Axes 

Data 

Assays 

Sequence, 
SNP, gene 
or protein 

ID 

Molecular 
profile / 

biomarker 

Samples 

Sample 
type 

Sample 
Annotation 

Studies 

Consent / 
restrictions 

PI and 
study staff 

Subjects 

Clinical 
Data 

Outcomes 

Make	  all	  relevant	  data	  readily	  available	  for	  search	  and	  retrieval	  	  
(or	  inputs	  to	  analy'cal	  tools)	  
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Clinical	  Data	  Transport	  	  (plaWorm,	  plumbing,	  security	  &	  opera?ons)	  
	  UW	  and	  SCH	  data	  feeds	  for	  solid	  tumor	  databases	  
	  UW	  and	  SCH	  data	  feeds	  for	  transplant	  and	  hematologic	  malignancy	  databases	  

Secondary	  Use	  of	  Clinical	  Data	  (data	  alignment,	  NLP,	  and	  UI)	  
	  Selec?ng	  and	  repor?ng	  on	  cohorts	  using	  clinical	  and	  associated	  biospecimen	  data	  
	  (e.g.	  feasibility	  analysis,	  care	  pathway	  repor?ng,	  outcomes	  and	  transla?onal	  research)

Study	  InformaKon	  Management	  (consent-‐based	  security)	  
	  Provide	  data	  to	  and	  repor?ng	  from	  Consor?um	  Clinical	  Trial	  Management	  System	  (CTMS)	  
	  	  	  Enable	  study-‐specific	  security	  groups,	  driven	  through	  enterprise	  CTMS	  	  

Integrated	  Genomic	  	  and	  other	  Assay	  Data	  
	  Enable	  data	  mining	  and	  con?nuous	  modeling	  (annota%on/indexing	  for	  discovery)	  
	  Enable	  precision	  oncology	  research	  (hypothesis-‐driven	  search	  by	  muta%ons/biomarkers)	  

HIDRA Program Framework 
Multi-Year Consortium Biomedical Informatics Initiative 
Ti
er
-‐1
	  

Ti
er
-‐2
	  

Ti
er
-‐3
	  

Ti
er
-‐4
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•  Enable	  us	  to	  learn	  from	  every	  paKent	  who	  comes	  through	  the	  
door,	  and	  integrate	  that	  knowledge	  back	  into	  the	  clinical	  care	  
–  Secondary	  use	  of	  clinical	  data	  for	  research,	  ac?vi?es	  preparatory	  to	  

research,	  healthcare	  opera?ons,	  QA/QI,	  and	  public	  health	  purposes	  

•  Integrate	  
–  Integrate	  data	  and	  systems	  across	  disease	  groups	  

–  Integrate	  genomic	  and	  other	  assay	  data	  with	  biospecimen	  and	  clinical	  data	  

–  Integrate	  security/permissions	  with	  enterprise,	  Consor?um	  CTMS	  

•  Automate	  or	  facilitate	  manual,	  repeKKve	  processes	  
–  Manual	  data	  abstrac?on	  from	  medical	  records	  and	  clinical	  reports	  

–  Pa?ent	  reported	  data	  (e.g.	  long-‐term	  follow-‐up	  and	  outcomes)	  

•  Strong	  compeKKve	  plaTorm	  
–  Be	  ready	  for	  FISMA	  security	  or	  FDA	  regulatory	  reviews	  and	  audits	  

HIDRA Strategic Drivers 
Rapid-Learning Informatics for a Competitive NCI CCC 
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HIDRA Program Roadmap 
Tier-2:  Secondary Use of Clinical Data 

FY13 FY14 FY15 FY16 FY17 HIDRA Program Tiers 

Pre-Work Design Implementation 

Typical Program Lifecycle per Tier: 

3-6 Months 6-9 Months 12-18 Months 

Operations 

Des. Implement 

Pre Design Implement 

Pre Design Implement 

Pre Design Implement 

Today 

Operations & Iterations 

Operations & Iterations 

Ops & Its 

Design Implement 
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HIDRA Tier-2 
 Broad Analysis of End-User Functionality & Services  

HIDRA Service / Function 

Disease Groups Programs 
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1.  Cohort View / Dashboard(s) 

2. Single Patient View 

3. Specimen View (VBD) 

4. Queries, Reports, & Feeds 

    a. Research (identified) 

    b. Reviews P-T-R (de-ID) 

    c. Healthcare Operations 

    d. QI/QA 

    e. Public Health Purposes 

5. Dataset Management 

6. Characterized Data 
    Elements (NLP, Computation) 

7.  Patient Reported Data 
     (LTFU, PROs) 

Tier-‐2	  D
esign	  P

roject	  

Work	  wit
h	  each

	  Group
/Progra

m	  to:	  

(1)	  Vali
date;	  (

2)	  Refin
e;	  (3)	  R

ank	  Or
der	  

Orange	  	  =	  1st	  Target	  Groups	  (May-‐Jul)	  
Yellow	  	  	  =	  2nd	  Target	  Groups	  (Jul-‐Sep)	  
Gray	  	  	  	  	  	  =	  3rd	  Target	  Groups	  (Aug-‐Oct)	  
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HIDRA Tier-1 
New Consortium Data Flows & Repository (T-2 Starting Point) 

SCH 

< TBD > 
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HIDRA Tier-2 
Conceptual Platform Functions:  What’s in the “Green Box”? 

Data	  Sources	  
(e.g.	  Sunquest,	  Cerner,	  	  
Pa?ent	  Reported,	  PDF)	  

ALIGN	  ACQUIRE	   COMPUTE	  

Copy	  

Structured	  

Transform
	  

N
LP	  

Un-‐	  
Structured	  

Connec?ng	  pipes	  to	  
get	  the	  data	  

Algorithms	  to	  derive	  
key	  values,	  scores,	  
episodes	  and	  other	  
computa?ons	  

Data	  Element	  Repository	  &	  Interfaces	  

Gateway CODI Caisis … 
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We condensed over 14,000 existing and desired fields from 
13 different disease groups into just under 4,000 individual 

elements 

•  65% of data elements come from unstructured sources 

 (this estimate was made assuming that patients are diagnosed and receive all of 
their treatment within the consortium) 

•  15% of data elements could be patient reported 

 (about 75% of these elements are currently coming from unstructured sources) 

•  15% of data elements are computed from other elements 
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Sources of Unstructured 
Elements 

Clinical Notes 
Pathology Report 
Surgery Notes 
Radiology Notes 
Other 
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Singleton Elements 
(representing 90% of all elements) 

Computed 
Procedures 
Labs 
Therapies 
Self Reported 
Other 
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Natural Language Processing Lifecycle 
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Ranking Capabilities 
Critical	   Very 

Important	  
Somewhat 
Important	  

Not Important	  

Evaluate expected trial enrollment	  

O	   O	   O	   O	  

Identify subsets of patients by ________	  

O	   O	   O	   O	  

Generate survival curves for selected subsets	  

O	   O	   O	   O	  

Generate summary statistics for selected subsets	  

O	   O	   O	   O	  

Find available specimens based on patient and sample criteria	  

O	   O	   O	   O	  

Collect patient data (e.g. patient reported outcomes) electronically	  

O	   O	   O	   O	  

Provide automated abstraction of data from notes	  

O	   O	   O	   O	  

Identify patients based on treatment	  

O	   O	   O	   O	  

Identify patients by clinical tumor markers and mutations	  

O	   O	   O	   O	  

Manage long-term follow-up or other patient data collection 
process for cohort(s) of patients	  

O	   O	   O	   O	  

Critical	   Very 
Important	  

Somewhat 
Important	  

Not Important	  

View detailed treatment timelines for single patients	  

O	   O	   O	   O	  

Compare treatment timelines for multiple patients	  

O	   O	   O	   O	  

Add my own data elements or datasets to HIDRA 	  

O	   O	   O	   O	  

Query and extract combined data as spreadsheets/datasets	  

O	   O	   O	   O	  

Query based on event sequences (e.g. chemo within 7 days of 
death)	  

O	   O	   O	   O	  

Search across combined data from multiple data sources	  

O	   O	   O	   O	  

Share subsets of data with only selected people	  

O	   O	   O	   O	  

Enable data use for FDA-regulated studies	  

O	   O	   O	   O	  

Integrate my specimen management with the rest of the data	  

O	   O	   O	   O	  

Explore or run queries on a de-identified view of full database 
(feasibility for grants, trials, or retrospective studies)	  

O	   O	   O	   O	  
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Prioritized Capabilities 



Mock UI Walk-Throughs 
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Per Group Data Portals 
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HIDRA Tier-2 
1. Cohort View / Dashboard(s) – Preliminary Concept 

1.  Text 
HIDRA	  –	  GU	  Program	  Dashboard	  

Welcome,	  Dr.	  Nelson|	  	  Logout	  

HIDRA - Dashboard 

SPECIMENS	  

STUDIES	  

PATIENTS	  

ASSAYS	  
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Patient Accrual 
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TCGA Gene Expression Profile 



Sample	  
Request	  

Sample	  
Search	  

PaKent	  	  
IdenKficaKon	  

PaKent	  	  
Consent	  

Sample	  
Order	  

Sample	  
Manager	  

Data	  	  
AnnotaKon	  
&	  Delivery	  

Service	  
ReporKng	  

• Query	  Pa?ents	  
• View	  Eligibility	  
• Build	  Cohorts	  

• View	  Cons.	  History	  
• Obtain	  Consent	  
• Manage	  Forms	  

• Collect	  Samples	  
• De-‐ID	  Samples	  
• Annotate	  Samples	  

• No?fy	  Inves?gator	  
• Distribute	  Samples	  
• Billing	  (TBD)	  

• Honest	  Broker	  
• Pathology	  Results	  
• Study	  Results	  
• Pa?ent	  Outcomes	  

• Service	  Reports	  
• Audit	  Reports	  
• Enable	  Compliance	  

• Search	  Specimens	  
• Contact	  Repository	  

OperaKons:	  
• Triage	  Requests	  
• Review	  Feasibility	  
• Faculty	  Approval	  

VBD	   LabKey	  SR	  

Biospecimen	  Shared	  Resource	  Staff	  	  

Secure	  OperaKons	  Web	  Portal	  (LabKey	  –	  Auditable	  Workflow)	  

Inves'gators	  

Public	  Web	  
Portal	  

Secure	  Web	  
Portal	  

InvesKgators:	  
• Pre-‐Grant	  Es?mates	  
• Study	  Feasibility	  
• Research	  Requests	  

i2b2/Amalga	  

1. PSC-S 

EPIC	   UW	  Lab	  Medicine	  

LabKey	  Main	  

2. PSC-NS 

3. DSC-B 

4. DSC-T 

5. DSC-F 

Amalga	  /	  
NWBT	  

Database	  
UW	  Pathology	  

Future	  -‐	  TBD	  

Future	  -‐	  TBD	  

NWBT	  
Database	   NWBT	  

Database	  

NWBT	  
Database	  

Northwest BioTrust Project 
Biospecimens 
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Specimen View - Summary 
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Specimen View - filters 

vbd.nwbiotrust.org 
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Specimen View 
Detailed Specimen List & Export 

vbd.nwbiotrust.org 


