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Watson EMRA Problem List Generation

EMRA Problem List Accuracy:
Recall (Sensitivity) =  0.70
Precision (Positive Predictive Rate) = 0.75

True Problem List

Entered Problem List Watson Problem List



Problem‐Oriented Patient Record Summary

…also, allergies, social history, and demography

 Uses generated problems list

 Relates medications, labs, 
procedures, and clinical notes to 
medical problems

 Organizes lists in a clinical order

 Enable one/two click access to raw 
data such as Notes, labs over a time 
line, medication history,… 



Screen Shot: Research Prototype of Watson Patient Record Summary



Indication or Reason to Use Extraction

Limitations:
(1) Relations could be across sentences
(2) Needs aggregation from instances

to universal

F1 measure

JAMIA 2011



Generalized problem to medication relation
• Determine if a medication treats/prevents a problem? (not just in sentence)

[Lisinopril, HTN]  ? (Ans: 0.78 out of 1.0 (strong association))
• Ensemble of methods: 

– Based on text books, papers, and dictionaries
• Method 1: Using distributional semantics and UMLS (DRE)
• Method 3: Using a small part of Watson question answering (SER)

– Based on coded data in millions of patient records 
• Method 2: Using statistical measures mined (AD), e.g. Odds Ratio at diagnosis (M,D) 

Does not find or analyze specific instances of reason/indication in a clinic note. That will 
come later…

BioTxtM 2016



Outcome and/or Adverse Events

JAMIA 2009

2011

NLPIX 2011, China

AMIA 2011

Concept/framework research exists, but accurate and robust methods needed

Systematic Review: NLP 
performs better but still 
accuracy need to improve



Adverse Events – Recent Work
• Two challenges are on the horizon

• Our approach
– Classify sentences in a clinic note (is it asserting an ADR/ADE?) and 

then extract the ADR/ADE using the context
• Can be applied to outcomes as well

– A challenge is the definition and gold standard
• "Lisinoprilwas discontinued and will start on Norvasc due to hyperkalemia“  (Clearly ADR)
• “…discontinued his amlodipine due to low BP ..” (is it ADR?)



Will sentence classification work?
• We adapted two methods to classify “sentences”

– An SVM‐based “assertion” framework 
– Deep learning, a convolution neural network (CNN)

Kim, Y., 2014. Convolutional neural networks for sentence 
classification. preprint arXiv:1408.5882.



Disease Status Sentences
• From Clinical Note text: 

– as a direct statement or as a discussion of the disease‐related vitals/labs

Model / Features Training and 
Testing

Accuracy
Sentence entails 
disease status? Controlled or not?

Enhanced assertion 
framework (SVM) / 
features from text alone

10-fold cross 
validation using 
manual labels

83% 77%



Plan Sentences



Medication Disposition Sentences
“Add metoprolol 25 mg BID Tues, Thurs, Sat, Sun (days she doesn't have dialysis)” 

positive, asserts disposition

“Reported cough when she was on Lisinopril” 
negative, no disposition

“He is now going to gym regularly” 

SVM model for sentence classification 



Other Medication Related Tasks

• Confounder
– Will require additional analysis

• Code validation
– Our NLP stack maps medical concepts to SNOMED CT 
(CORE), ICD 9, ICD 10, LOINC, and RxNORM

• Clinical trials
– IBM has an offering for Clinical Trial Mapping (matches 
form‐based input to on‐going clinical trials)



Acknowledgements

• Cleveland Clinic
– For a multi‐year research collaboration
– De‐identified patient records with IRB approval

• IBM Watson Researchers and Engineers, especially to the 
following, whose work is represented here:

– Ching‐Huei Tsou, Bharath Dandala, Jennifer Liang MD, John Prager, Partha
Suryanarayanan, Sreeram Joopudi, Ananya Poddar, Diwakar Mahajan, Tong‐Haing Fin, 
Michele Cestone, and Preethi Raghavan

• Paul Tang, MD (IBM)
– For leadership and education in practice of medicine

• Cleveland Clinic and IBM self funded the joint research
• No other financial disclosures



Summary

• Medications related information extraction from 
patient record text is clearly possible

• More research is needed for focused and advanced 
information extraction

• Inconsistencies exist between semi‐structured 
(coded) data and text narratives in patient record

• Challenges/Risks: Availability of patient record data 
and gold standard


