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Informatics at Fred Hutch – Overview of the Cancer Consortium

http://www.fredhutch.org/
http://www.fredhutch.org/
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What is HIDRA?

Hutch Integrated Data Repository and Archive

 A broad and comprehensive database that combines patients’ 
clinical records, tumor genetics and molecular data and 
related research information with the aim of eventually 
helping doctors choose the best targeted treatments for 
people with cancer. 

 Hardware and software “plumbing” that bring multiple 
databases and data sources together into one high security 
environment.

 A data resource for the Consortium.

 A development platform for custom applications like Argos.
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HIDRA CORE 
Data Repository and 

Archive

Aligned Data from 
Multiple Sources (CAISIS 

Data Model)

HIDRA Environment: Conceptual Diagram
Data Sources

UW CDR

Seattle 
Children’s

CSS

Archive
(Access, etc.)

Systems

ARGOS

CAISIS

 Security  Auditing  Data  LabKey UI  Amalga V3 Compatibility

GatewayAssays

Subjects

Studies

Specimens

CTMS*

SCCA 

Oasis*

Oncoscape*

Curated Cubes 
(i.e., reports, views into 

the data, etc.)

* Denotes systems managed outside of CIT Informatics
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HIDRA by the Numbers

Patients
 335,000 total 

patients

Size
 809 million rows of data

 380 Gb of total storage 
space

Example Data 
Elements
 150 million lab chemistry 

results from 26 million 
orders

 48 million encounter 
events

 3 million diagnostic 
imaging orders and their 
results
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Research Tools

Argos
 A self-service reporting interface allowing researchers to access and explore 

the rich information currently collected, linked and stored in HIDRA 
databases

 Balances easy access with good security controls
 Developed in collaboration with LabKey Software.
 Presents aggregate data stored in Caisis, whether it was entered by 

abstractors, received from HIDRA feeds or imported from custom databases 
maintained by disease groups 

Caisis
 Provides a single-patient view of data
 Allows clinical data entry and update
 Is based on a cancer data model
 Receives data from HIDRA feeds
 Is the source of data for Argos
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Data Elements Feeding into CAISIS from HIDRA

Demographics

Address (line 1)

Address (line 2)

Birth Date

Birth Place

City

Country

E-mail

Ethnicity

First (Given)

Gender

Language

Last (Surname)

Middle

MRN

Postal Code

Race

Religion

State

Phone Numbers

Diagnostics

Date

Indication

Notes

Type

Diseases

Disease

Lab Tests

Date

Lab Abnormal

Lab Test

Normal Range

Result

Units

Pathology

Notes (in text blob)

Path #

Path Report Date

Specimen Type

Appointments

Clinic Date

Dept.

Physician

Time

Visit Type

Physicians

First (Given)

Last (Surname)

Middle
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Fred Hutch Research Systems & Data - today

UW Clinical Data 
Repository HIDRA

Cancer Consortium 
Patients Data

SCCA

UW EMR,
Lab Systems,

EPIC, 
PowerPath, 

etc.

Labs,
Demographics, etc.

Analyst

Data Requests

CaisisMAIN

Copy of
 CaisisMAINDB

Argos
Argos provides aggregate 
patient data views of 
data available in 
CaisisMAIN

Tools for EMR-based Research

Caisis provides:
· Single-patient 

medical record view
· Form interface for 

abstraction of 
medical records 

· Labs and 
Demographic data 
from HIDRA feeds

Abstractor

Custom & Pre-existing Solutions?

Your system data will be 
merged into Caisis

Gateway feeds are augmented by HIDRA data

Gateway

Researcher

Report
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Fred Hutch Research Systems & Data - future

UW Clinical Data 
Repository HIDRA

Cancer Consortium 
Patients Data

SCCA

CaisisMAIN

Copy of
 CaisisMAINDB

Argos

Argos provides aggregate 
patient data views of 
data available in Caisis

Tools for EMR-based Research

NLP
Abstraction Pipeline

Data Quality 
Control
· Validation
· Input

Custom & Pre-existing Solutions?

Your system data will be 
merged into Caisis

Gateway feeds are augmented by HIDRA data

Gateway

Caisis provides:
· Single-patient 

medical record view
· Form interface for 

abstraction of 
medical records 

· Labs and 
Demographic data 
from HIDRA feeds

UW EMR,
Lab Systems,

EPIC, 
PowerPath, 

etc.

Abstractors

Researchers

Analysts

Researchers
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The Problem – Scaling Up

 Currently, the majority (65-80%) of the data elements needed for 
clinical and translational research in cancer can only be found in 
unstructured narrative reports.

 Manually abstracting clinical data for all historical, current, and 
future patients is time and resource intensive and ultimately is 
not scalable.
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The Problem

 Efforts to implement templated notes are underway, but changes 
in clinical workflow are often slow and difficult to adopt.

 Templating will provide access to many discrete data elements, 
but it will not provide access to historical data in narrative form 
and it's not reasonable to expect that all clinical data entry will be 
templated.
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The Landscape - Barriers in Clinical NLP

 Because of the necessary protection of private data there is
 limited cross institutional collaboration
 very few annotated data sets for training and benchmarking
 insufficient common conventions and standards in 

terminology
 over-fitting to specific applications and institutions

 While some data sets and collaboration have been encouraged by 
shared tasks, the resulting systems have had limited carryover to 
industry
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The Landscape – Current Options in Clinical NLP

 Commercial
 Black box systems
 Do not allow for development and improvement over time

 Open Source
 Lack support for setup and implementation
 Require specific knowledge and skill set to use and customize
 Not optimized for our needs as a cancer center
 Do not provide a single platform for automated processing, 

manual verification, storage, and tracking on an enterprise 
level
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The Strategy – Join Automated and Manual Processes

 We're designing a clinical data pipeline that will serve as a 
platform, not only for automated information extraction using 
natural language processing algorithms, but also manual data 
abstraction and the verification of extracted elements.

 By using the existing manual abstraction workflow we can
 iteratively create a larger training corpus for NLP algorithms
 decrease the time and effort of manual processes
 increase the volume and variety of clinical data reaching 

researchers, administrators, and providers
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The Solution – Clinical Data Pipeline Design

LabKey ServerStaging Staging

NLP 
Engine

HIDRA Caisis

Other 
Data 

Storage
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The Solution – A Single Platform for All Workflows 



18

The Solution – A Single Platform for All Workflows
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The Solution – NLP Pipeline Design

 Hierarchical system design allows us to customize parsing for 
different clinical document types 

 Modular algorithm design should better account for extensibility 
and growth over time
 New parsers can be created when formatting or source 

systems change 
 New algorithms can be created when training data is available 

and/or new research questions arise
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The Solution - NLP Pipeline Design

NLP 
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The Big Picture 

verify 
results

create 
training 

data

apply NLP 
algorithms

use automation to speed up manual work

use manual workflow to improve automation
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2013 2014 2015 2016

FY13 FY14 FY15 FY16

Visualization, Report 

building

Argos 2.0 
NLP, Additional Disease Groups

HIDRA Overall Program Schedule

Argos 1.0
Filtering, 

QueryingBrain Pilot Design

Phase 4

Argos 3.0
Disease Group 

Expansion

Data Export 

Framework

NLP Prototype

HIDRA Core Phase 1
Pipeline, Infrastructure, Data Feeds, Security, Operations

NLP 

Prototype
Lung Pathology

NLP 

Application 

1.0
Multiple 

algorithms

NLP Algorithm Development/ Disease Group Pilots
Design, Storyboarding, Specification

March 2015: Argos Consortium Launch

June 2015: HIDRA Platform in Production

November: HIDRA Core Repository Populated

September 17: Thoracic and  Head and Neck

Phase 2
More  Data, 

Analytics 

Tools, Security

Argos 4.0
Disease Group 

Expansion

Phase 3
More  Data, 

Analytics 

Tools

Phase 4
More  Data 

Sources



The Components - Staffing

LabKey

• Developer(s)
• Test Dev
• Admin/Management

Fred Hutch

• NLP Engineer
• Abstractors
• Project Sponsors
• Project Manager
• Interns

Roughly 2.0 FTE annuallyRoughly 1.25 FTE annually
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The Solution – A Demonstration in two parts

LabKey 

Serverstaging staging

NLP 

Engine

HIDRA Caisis

Other 

Data 

Storage
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The Raw Text Pathology Reports



NLP Pipeline Demo























NLP Pipeline Demo
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The Pathology Results in Caisis
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Argos DemoThe Pathology Results in Argos

https://hidra-stage-lk01.fhcrc.org/argos/ARGOS/app.view
https://hidra-stage-lk01.fhcrc.org/argos/ARGOS/app.view



