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EHRs ARE NOW PERVASIVE

Source: https://dashboard.healthit.gov/quickstats/pages/FIG-Hospital-EHR-Adoption.php



Unstrutured
Structured

http://www-07.ibm.com/hk/watson/health/

80% OF EHR DATA UNSTRUCTURED
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The 
unstructured,
or free text, 
data are
really 
important!



FREE TEXT USES

cohort identification eligibility determination

adverse event
detection

data abstraction much more!



NEED FOR FREE TEXT

Free text needed for resolving…

…59% of eligibility criteria for a chronic lymphocytic
leukemia (CLL) clinical trial

…77% of eligibility criteria for a prostate cancer clinical trial

PMCID: PMC4333685

eligibility determination



DON’T IGNORE THE FREE TEXT

https://academic.oup.com/jamia/advance-article/doi/10.1093/jamia/ocy027/4996457

Accuracy of the medication list in the 
electronic health record—implications 
for care, research, and improvement

“There was variation by center, from 90% patients with complete agreement 
between the medication list and clinical narrative to 50% agreement.”

“Our findings have important implications for deciding whether to solely rely on 
medication order data as a proxy for medication usage in research or clinical 
decision support.”



RESEARCHERS NEED TOOLS
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EMERSE

Electronic Medical Record

Search Engine

• Developed at U of Michigan

• In use since 2005

• 198,000 user sessions
• 1,480 studies supported

• 164 (known) peer-reviewed publications



EMERSE – INFORMATION RETRIEVAL
• Information Retrieval (IR) tool

– Users familiar with Google, Bing, etc.

• Similar to, but has differences with, Natural Language  
Processing (NLP)

– NLP can be powerful, but requires expertise and can be
difficult to implement

• Flexible for most information needs

“Teaching a machine to read 
a record is a lot harder than 
anyone thought”
https://www.statnews.com/2017/09/05/watson-ibm-cancer/





(fake names)













WHERE IS EMERSE USED?



USE CASE
“In our clinical research studies, EMERSE allowed us to 
mine the data within the EHR to identify adverse events (for 
the phase 1/2 clinical trial), scores of acute graft-versus-host 
disease, body mass indices (weight and height), molecular 
genes (presence of FLT3+), as well as other hematopoietic 
cell transplant related complications.”



USE CASE
“Our laboratories focus on translational research targeted at 
understanding the molecular mechanisms involved in the 
development of adrenocortical cancer. Using EMERSE we 
extracted many clinical characteristics from the patient 
charts including tumor staging, the reason the biopsy was 
done, complications resulting from the biopsy, and other 
salient details.”



“I am a laboratory investigator with research focus on using 
proteomics to develop biomarkers to better predict the onset and 
severity of graft versus host disease (GVHD). Because of the 
translational nature of my work, it is necessary to integrate my 
lab-based findings with what our patients actually experience 
clinically…to link my biomarker data to patient phenotypic data, 
treatment specifics, and detailed clinical outcomes. It would have 
been nearly impossible to have carried out this work in an efficient 
and accurate manner without the use of EMERSE.”

USE CASE



“EMERSE was used to search through all patients with head 
and neck cancer over a 13-year period to find women who 
were pregnant at the time of the cancer. The four patients 
identified (all with tongue cancer), were then analyzed 
further for biomarkers and HPV status. EMERSE helped 
tremendously by rapidly narrowing this rare patient cohort 
from among thousands…”

USE CASE



PROJECT PLANS

• Securely network sites for cross-institution searches
• Further develop detailed documentation
• Improve local handling of synonyms
• Incorporate de-identified documents
• Feature and usability enhancements
• User evaluation
• Dissemination



WHAT WE OFFER

• Installation files and/or source code
• Virtual machine to “kick the tires” (or load your own
data)

• Instructions for installation, data integration,
and operation (under development)

• User guide (under development)
• Synonyms file (license from U of Michigan)
• Technical support



COLLABORATORS
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WEBSITE

http://project-emerse.org


