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Example Coordination Ellipsis In Criteria Text
● Participant has active infection with hepatitis B or hepatitis C virus.

● Histologically or cytologicallly confirmed breast cancer that is 

metastatic of unresectable.

● Documented germline mutation in BRA1 or BRCA2 that is predicted 

to be deleterious or suspected deleterious

● major stomach or bowel resections

● Participants with a personal or family history of long QT syndrome





The Capstone Project Goals
• To leverage the CHIA dataset to improve biomedical NER

• To develop deep learning NLP models



Our Contributions
● We designed new tagging schemas for named entity recognition in 

Clinical Trial Summaries
○ We developed start-end labeling, E-label, Question Answering 

tagging schemas to mitigate ellipsis entity problems
○ We integrated domain knowledge from dictionary into model 

architecture

● We successfully extracted Ellipsis entities from CHIA

● Our enhanced model achieved 0.88 F1 score on CHIA data



Architecture



Major 
activities



Dictionary

Non-Transformers Transformers

sklearn-crfsuite

Flair BERT + CRF

GPT2 + CRF

BERT + BiLSTM 

SpaCy

Named Entity Recognition

Input data

Data Preprocessing

Pipeline





Baseline

% Flair SpaCy Microsoft-
BERT

Flair+BERT Flair+SpaCy

CHIA 79.42 | 85 74.98 | 83 78.73 | 87 77.33 | 86 77.45 | 80.52

COVID-19 75.48 | 85.41 65.30 | 77.64 \ \ 68.67

sk-crfsuite GPT2+CRF BERT+CR
F

BERT+CNN BERT+BiLSTM

CHIA 69.65 | 76 67.50 82.23 | 87 80.45 72.67

COVID-19 60.07 \ 76.73 77.89 \



Baseline Error Analysis



Enhanced Architecture - I



Enhanced - Ellipsis Result

BiLSTM entity test sentences

Total 128 54

Exactly correct 96 41

Rate 0.75 0.76



Enhanced Architecture - II

Help extract boundary 
position.

Corresponding labeling method

Source: Chris McCormick

https://mccormickml.com/


Enhanced Architecture - II

Presence of serious cardiac or respiratory disease

0 0 0 0 1 0 0

0 0 0 0 0 0 1

start end

Presence of serious cardiac or respiratory disease



Ellipsis Test Result

Ellipsis extraction error entity to be extracted correctly identified rate

Total 108 97 89.8%

Boundary detection error boundary to be detected correctly identified rate

Total 54 48 88%



Discussion-Error Analysis(ellipsis)



A basic functioning version of the 
named entity tagging web 
application has been completed, 
which can be accessed at: 
http://34.121.40.143:9006. One 
can use the website to submit 
clinical trials to go through 
named entity recognition. 

UI

http://34.121.40.143:9006


Summary
1. We have developed both traditional and deep learning models to the Named 

Entity Recognition task on CHIA data, in an End-to-End way.

2. We have implemented Question Answering, Dictionary, and Ensemble Learning 
to improve the boundary recognition

3. We have designed and implemented new labeling methods to solve Ellipsis 
Entity problems

4. We have proposed and implemented new evaluating methods for relaxed 
match
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Thank  You!


