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CODE Lab
Clinical and Observational Data Excellence                           <code.ucsf.edu> 

At CODE Lab our mission is to help researchers and healthcare workers contribute to 
creating a Learning Health System … We accomplish these goals by:

► Developing innovative methods and tools for collecting data, improving adherence 
to biomedical protocols, and integrating diverse domain associated datasets.

► Educating researchers, students, and healthcare providers on the importance of 
informatics and on how to use informatics tools.

► Harmonizing data for new analysis, which will provide new knowledge to improve 
interventions and opportunities for new discoveries and collaborative research.

Lastly, we committed to improving diversity, equity, and inclusion at UCSF by leading 
existing efforts, and developing programs, that facilitate cross-cultural collaborations 
and recruitment and retention of underrepresented faculty, staff, and trainees.
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GOALS of the Workshop

 

1. Learn about NLP tools for research 
2. Be introduced to user friendly NLP tools available at UCSF: EMERSE and 

cTAKES
3. Hear about “Use Cases” of  NLP for Social Determinants of Health and 

Diabetes Research
4. Get help accessing these tools 
5. Discuss and get your NLP questions answered 
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Agenda

Hour 1 (50 minutes) - Overview of NLP tools at UCSF 
(10-minute break) 

Hour 2 (50 minutes) "Use Case" presentation   
(10-minute break)

Hour 3 - (50 minutes) Access Walk Through, Discussion, and Questions and 
Answers 
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EMERSE: Electronic Medical Record Search 
Engine
● Open-source software tool to search and browse notes data, without 

programming experience. 
○ EMERSE was created by the University of Michigan.

● Clinical notes extracted from UCSF Electronic Health Record, Epic, and 
processed by software to remove 18 PHI elements.

● Patient’s records are assigned synthetic identifiers that maintain the link 
between notes and the patient's structured data in DEID CDW. 
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Clinical Data and Notes
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Protected Health Information filter (Philter)
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Protected Health Information filter (Philter): accurately and securely de-identifying free-text clinical notes. NPJ Digit Med. 2020; 
3:57. Norgeot B, Muenzen K, Peterson TA, Fan X, Glicksberg BS, Schenk G, Rutenberg E, Oskotsky B, Sirota M, Yazdany J, 
Schmajuk G, Ludwig D, Goldstein T, Butte AJ. PMID: 32337372; PMCID: PMC7156708.

https://profiles.ucsf.edu/tom.peterson
https://profiles.ucsf.edu/marina.sirota
https://profiles.ucsf.edu/jinoos.yazdany
https://profiles.ucsf.edu/gabriela.schmajuk
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7156708
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UCSF Clinical Notes
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M-R Notes Data Flow
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Patient ExploreR
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● User friendly 
interactive interface 
with drill-downs

○ https://patientexplorer-i
c.ucsf.edu/app/pe

● De-identified row level 
EHR data 

● Search and export 
patient cohorts



Patient ExploreR
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● Diagnoses
● Encounters 
● Lab 
● Medications
● Patient demographics 
● Procedures
● Providers 
● Vitals



Patient ExploreR
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Questions?
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Use Case

Comparative Analysis of Social Connections/Isolation and 
Stress Documentation in Structured and Unstructured 

Machine De-Identified Data using PatientExploreR and 
EMERSE
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Main use cases for EMERSE

1. Bring a list of patient IDs into 
EMERSE, 
a. E.g. PatientExploreR, De-ID CDW 

queries, etc.

2. Search within EMERSE to create a 
list of patient IDs

3. Reviewing clinical notes using 
basic or advanced natural language 
processing (NLP) features
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EMERSE: Use-case example

● Comparative Analysis of Social Connections/Isolation and Stress 
Documentation in Structured and Unstructured Machine De-Identified Data 
using PatientExploreR and EMERSE 

● Social determinants of health (SDOH) embedded in the clinical notes can 
be captured using NLP, but a corpi are hard to generate and data access 
can be challenging, often requiring advanced programming skills.
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EMERSE: Building Patient Cohorts

● We identified 4,274 adult 
(≥18 years) patients 
receiving primary care for 
their diabetes (type I and 
type II: ICD-10-CM: E10, 
E11) at UCSF from 
January 1, 2018, to 
December 31, 2019. 

○ Patient cohort was 
built using 
PatientExploreR 
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EMERSE: Search Filters
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EMERSE: Basic Search Terms  
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EMERSE: Basic Search Terms Results
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EMERSE: Basic Search Terms Results
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EMERSE: Basic Search Terms Results
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EMERSE: Advanced Search

● Advanced terms search feature offers precise control of searches
● Uses underlying JavaCC Lucene package, a search engine query parser
● Allows for many types of searches including nested Boolean operators, 

wildcard searches, proximity searches, fuzzy searches, term boosting
○ https://lucene.apache.org/core/7_2_1/queryparser/org/apache/lucene/queryparser/class

ic/package-summary.html#Overview
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EMERSE: Application of Advanced Search

SDOH 
DOMAIN

SUBDOMAIN (ICD-10 codes) TERMS

Social 
connections / 

isolation

Social Exclusion and Rejection (Z60.4, R45.8, R45.89, Z65.9, Z91.8, Z91.89, Z65.9, Z91.8) ("social isolation"~10) OR ("socially isolated"~10) OR ("Lonely", "Loneliness") NOT ("no 
loneliness", "not lonely", "no social isolation")

Social isolation prompted by family-related disruptions (Z60.2, Z63.0, Z63.5, Z63.9)

Lack of social environment and social support (Z60.8, Z63.8, Z73.4)

 
Stress

General terms (F43.2, F43.20, F43.9, Z73.3, Z73.2) ("stress", stressor*, "stressful") OR ("feeling stressed"~10) NOT (stress scor*, "stress lab", 
"echocardiogram", "ecg", stress imag*, stress test*, "stress myocardial perfusion", "stress 
ulcer", "post traumatic stress disorder", "stress induced", "stress reduction", "stress fracture", 
"stress reaction", "pharmacologic stress", "post stress", "stress dose", "exercise stress", "no 
stress", "stress induce ischemia", "stress echo") NOT ("stress study"~5) NOT ("stress 
calculated"~5)

Work-related stress (Z56.3, Z56.6, Z63.7)

Family/home-related stress (Z63.7, Z63.79, Z63.8)

Life-management related stress (Z73.8, Z73.89, Z91.8, Z91.89)
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EMERSE: Application of Advanced Search
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EMERSE: Summary of Search Options
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EMERSE: Highlighting Documents and 
Tagging Patients
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EMERSE: Exporting Patient Cohorts
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Additional Resources

● For access 
○ https://wiki.library.ucsf.edu/pages/viewpage.action?spaceKey=UCNFR&title=EMERSE

● Navigating EMERSE 
○ https://ucsf.app.box.com/s/x3ulqxupj6dlk5ttf3pixsqgzzckv6zd

● Training resources from UMich
○ http://project-emerse.org/tutorials.html 
○ http://project-emerse.org/documentation/user_guide.html 
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Questions?
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How to get permission

▪ Active CAMPUS or SOM account.

▪ If user has a UCSFMC account, a new CAMPUS account can be requested via Account 
Request Form https://ucsf.service-now.com/ucsfit?id=ucsf_sc_cat_item&sys_id=dcd937132b779a0019d7c71317da151f

Request Instruction can be found on the wiki https://wiki.library.ucsf.edu/x/UitXHw
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Questions?

Overview of NLP tools at UCSF "Use Case" presentation Access and Q&A



Audience guided interactive session



Questions?
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IRB Approval for Machine-Redacted Notes Research
Machine Redacted Notes are clinical notes extracted from UCSF EPIC, which have been processed by software to remove PHI. 
The data extracted includes clinical text for any patient who has UCSF EMR records. Clinical notes are extracted from EPIC, and 
then undergo machine redaction (PHI de-identification software), for removal of 18 PHI elements as identified by HIPAA. Dates 
are not removed, but instead shifted for each patient following the same methodology as de-identified Clinical Data Warehouse 
(de-id CDW). Each patient’s records are assigned synthetic identifiers, following de-id CDW process, which enables linking notes 
to structured data in de-id CDW.

•The process of machine redaction and resulting data are currently undergoing formal certification by third party vendor. While this 
process is time consuming, “Machine-redacted pre-certified data for Machine Learning and Analysis” UCSF IRB Study #19- 27988 
was in put in place with the aims to (1) speed-up access time to machine-redacted clinical data for research purposes and (2) to 
gain researcher feedback. Until the database receives de-identification certification, these data are treated as identified data. The 
data are stored in designated secure environments in IT data center. Researchers can access the data via secure software 
end-points, that require user authentication. The software enables researchers to query and analyze the data, download data and 
combine with other data sets.

•If researchers include the use of Machine Redacted Notes for purposes of their IRB-approved study, it is researcher responsibility 
to (1) limit data analyses to those approved for their study, (2) use the minimum data necessary for their study, (3) combine 
machine redacted data sets with other data only as approved by IRB for their study, (3) securely transfer and store downloaded 
data as approved by their IRB study, (4) not attempt to re-identify patients (5) comply with data sharing practices as approved by 
their IRB study and UCSF Data Sharing task force.
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Access Requirements

▪ Copy of approved IRB document

▪ Users requesting access should be listed as study personnel 

▪ IRB text allowing Machine-Redacted Notes research https://wiki.library.ucsf.edu/x/BwRXHw

▪ Active CAMPUS or SOM account.

▪ If user has a UCSFMC account, a new CAMPUS account can be requested via Account 
Request Form 
https://ucsf.service-now.com/ucsfit?id=ucsf_sc_cat_item&sys_id=dcd937132b779a0019d7c713
17da151f

Request Instruction can be found on the wiki 
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EMERSE
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