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Application Note

Background

Huntsman Cancer Institute (HCI) is part of the University of 
Utah Health Care system. HCI serves thousands of cancer 
patients throughout the Intermountain West region every 
year and provides academic and clinical training for future 
physicians and researchers.

HCI scientists focus on understanding cancer from its 
beginnings to create safer and more effective treatments. 
Researchers also investigate how genes function to discover 
possible methods of preventing, circumventing, or even 
reversing the genetic changes that cause cancer.

Research Informatics at HCI

The Research Informatics (RI) Shared Resource provides 
database, web, and application development for Huntsman 
Cancer Institute (HCI) Programs and Cancer Center Shared 
Resources. The goal of the RI group is to develop and 
support comprehensive computing and information systems 
that enable researchers to use technology in the most 
efficient manner to accomplish their research objectives.

The Research Informatics Challenge

The mission of the Research Informatics team is to provide 
HCI investigators, clinicians, core facilities and administrators 
state-of-the-art database design, software applications and 
algorithm development improving access to data and helping 
support the Institute’s mission.

The RI team has a number of goals:

•	 To provide semantically well-defined data

•	 To maintain controls over access to Protected 
Health Information (PHI)

•	 To allow querying of data in de-identified research 
context

•	 To enable the organization to adapt quickly to new 
medical diagnosis, testing and research techniques 
by adding new customizable attributes

•	 To support varying levels of curation resources, 
that is to say, some disease groups in HCI have 
resources to allow manual curation and chart 
review, while others do not.

This research application note describes how Linguamatics I2E was used to quickly extract information from 
surgical pathology and radiological reports at Huntsman Cancer Institute.  

Structure of Investigation

HCI was interested in quickly extracting a set of information 
from clinical reports, specifically surgical pathology and 
radiological reports relating to breast cancer.  The reports 
were plain structured and unstructured text. These reports 
were exported from the Huntsman research database 
and de-identified.   From these reports, a series of specific 
questions were posed:

•	 Cancer relevant finding

•	 Image identifier (image and slice)

•	 Imaging Type (CT scan, MRI, X-ray, PET, etc.)

•	 Change from previous observation 

•	 Dimensions

•	 Contrast agent type if used

Solution

The plain text reports were built into an I2E index using 
several standard ontologies such as MedDRA and NCI.  
Individual queries were constructed to address individual 
questions and produce a consistent output format.  This 
enabled creating a union of the output into a well-formatted 
tabular output.  The results were grouped by the report 
ID.  However, with patient information, the data could 
alternatively have been grouped by patient and date to 
provide a longitudinal view of the patient history.

Outcome

Linguamatics I2E was able to extract information with little 
or no additional work required, by taking advantage of the 
pre-built ontologies.

Following the use of I2E, HCI has now upgraded its imaging 
strategy.  Future HCI aims include: 

•	 maintaining the ability to import data

•	 allowing query merging of free text reports to 
semantically annotate and curate data 

•	 extending the use of I2E to diseases that have 
relatively fewer resources for curation.
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A snapshot of the output from the full multi query is provided below:

The structured visualization of the results enabled rapid identification of any needed query refinements and, in addition, 
made it easy to see the context from the results.

Moreover, the use of I2E greatly facilitated a modular approach (each query could be built and evaluated independently 
before aggregating all the results) to developing the query strategy and subsequent evaluation of the extracted results.  
Queries were built to extract the necessary elements in documents as separate steps in the extraction process.  Towards 
the end, the steps were combined into a multi query for future repeatable use.

Individual queries allowed for identification of a specific disease and general description of the associated lesion. 

Figure 2 
Disease and lesion presented together 
for analysis

Figure 1 
Results from individual queries can be 
integrated together to provide a broader 
analysis
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Figure 3 
Doctor’s narrative was used to extract 
whether there was an increase or 
decrease in size of the tumor 

The dimensions of the lesion or tumor were also extracted in up to three dimensions and with implicit units. 

Analysis of the doctors’ narrative allowed for determination of changes from previous observations.

Figure 4 
The size of lesions and tumours were 
extracted in up to 3 dimensions
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About Linguamatics

Linguamatics is the world leader in deploying innovative 
natural language processing (NLP)-based text mining for 
high-value knowledge discovery and decision support. 
Linguamatics I2E is used by top commercial, academic 
and government organizations, including nine of the top 
ten global pharmaceutical companies, the HCI, The City of 
Hope and the U.S. Food and Drug Administration (FDA). 
I2E can be used to mine a wide variety of text resources, 
such as scientific literature, patents, clinical trials data, news 
feeds and proprietary content. It is available as an in-house 
enterprise system, a managed service and software-as-a-
service (SaaS) on the cloud.

Typical applications in pharmaceuticals, biotechnology, 
healthcare, government and other sectors include:

•	 Mining electronic medical records to improve 
prediction of health outcomes 

o Patient profiling

o Contraindications

o Patient Clinical Trials

o Numerical extraction such as size of 
tumor

o Classification based on disease type or 
medications

o Mining radiology reports

•	 Translational medicine

•	 Mapping gene-disease relationships and identifying 
potentially novel therapeutic targets

•	 Biomarker discovery

•	 Drug repurposing

•	 Drug safety

•	 Patent analysis

•	 Clinical trial site selection and study design

•	 Sentiment analysis

Summary

Focusing on radiology reports, I2E was used to answer 
several queries regarding:

•	 Cancer relevant finding

•	 Image identifier (image and slice)

•	 Imaging Type (CT scan, MRI, X-ray, PET, etc.)

•	 Change from previous observation 

•	 Dimensions

•	 Contrast agent type, if used

Following the use of I2E, HCI has now upgraded its imaging 
strategy.  Future HCI aims include: 

•	 maintaining the ability to import data

•	 allowing query merging of free text reports to 
semantically annotate and curate data 

•	 extending the use of I2E to diseases that have 
relatively fewer resources for curation.

About Huntsman Cancer Institute (HCI)

HCI is a National Cancer Institute-Designated Cancer 
Center, which means it meets the highest national standards 
for cancer care and research and receives support for its 
scientific endeavors. 

HCI is also a member of the National Comprehensive 
Cancer Network (NCCN), a not-for-profit alliance of the 
world’s leading cancer centers. NCCN is dedicated to 
improving the quality and effectiveness of care provided to 
patients with cancer.

The Research Informatics (RI) Shared Resource has 
developed applications and databases for several Shared 
Resources, including Microarray and Genomic Analysis, 
NextGen DNA Sequencing, Genetic Counseling, Tissue 
Resource and Applications Core, Survey Methods and 
Data Collection, and the Utah Population Database. The RI 
Shared Resource supports the Cancer Genetics Network, 
the High Risk Cancer Research Clinics, and the Research 
Subject Registry. The RI Resource is also active in the areas 
of clinical trials, clinical and basic science translational 
research programs, CCSG administration, and online patient 
education.

More information can be found at  
http://www.huntsmancancer.org

For more information or a 
demonstration, please call us today  

 USA 617-674-3256 
   Europe +44 (0)1223 651910 
 enquiries@linguamatics.com


