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About Clinical Trials

▪ prospective research studies on human participants

▪ designed to answer questions about biomedical or behavioral 

interventions, including treatment, diagnosis, and prevention 

of diseases or conditions. 

▪ evaluate the safety and efficacy.
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About Clinical Trials

▪ An important step in discovering new treatments for

diseases as well as new ways to detect, diagnose, and

reduce the risk of diseases.
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Different numbers of patients 

needed for different phases
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▪ Costly:

By Tufts Center, the estimated average cost of developing 

a new medicine was $2.6 billion + $312 million.

▪ Time-consuming:

6 -10 years on average for oncology studies

The Difficulties
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▪ Complex procedure:

▪ Hard to recruit

The Difficulties
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Expensive
Time-consuming

Unfortunately

Most clinical trials failed
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Eligibility Criteria: Central to Translational Research

author participate summarize apply

perceive screen analyze interpret

understand

translate execute

electronic screening
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Q1: How to represent key information of eligibility criteria 
semantically and consistently?

Q2: How to extract key information accurately from free 
eligibility criteria text for patient recruitment?

Q3: How to accurately match study population and real patient 
population in EMRs from hospitals?

Q4: How to reduce the gap between clinical trial study 
population and real patient population?
….

Research questions
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Electronic Health Records

Electronic Medical Records

Medical Publications

UMLS…

Large Scale Clinical Trial 
Data

Need real medical data!
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Research collaborations

• Columbia U Medical Center
• 广东省中医院
• 中山大学医学院
• 中山大学附属肿瘤医院
• 中山大学附属第三医院
• 南方战区总医院
• 广州医科大学附属第一医院
• 浙江省人民医院
• 重庆医科大学附属儿童医院
• 广州中医药大学(联合博导)

• 深圳市罗湖区人民医院 (联合博

后导师)
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Clinical Trial data

▪ March 20, 2023

▪ 445,953 clinical trials; 221 countries



15



16

https://www.clinicaltrial.gov/ct2/show/NCT02675257

https://www.clinicaltrial.gov/ct2/show/results/NCT01009138

https://www.clinicaltrial.gov/ct2/show/NCT02675257
https://www.clinicaltrial.gov/ct2/show/results/NCT01009138
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Research topics

▪ Semantic tag mining from eligibility criteria text

▪ Parsing and structuring eligibility criteria text

▪ Semantic computing and matching of eligibility criteria

▪ Classification of eligibility criteria text

▪ Clinical trial clustering

▪ Personalized clinical trial search and recommendation

▪ Partnership extraction enhancing clinical trial recruitment

▪ Gender extraction for enhancing clinical trial recruitment

▪ Matching eligibility criteria to patient EMRs for automatic recruitment

▪ Measurable quantitative information and extraction

▪ …



Semantic Tag Mining



19

Motivation
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Clinical Trial Clustering



24



25

clustering by similar semantic phenotypes

▪ Identifying similar semantic phenotypes for 5488 diseases

▪ hospitals /researchers: view trial-phenotypes associations

▪ Patients: a convenient way to retrieve similar trials to attend



Gender Extraction for

Enhancing Clinical Trial Recruitment
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Motivation
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Dataset

▪ 277,012 clinicals trials as dataset
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Measurable Quantitative Information 

Representation and Extraction
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① “White blood cell” describes an entity.

② “14.0 X 109 / L” describes a measure consisting of two

attributes @numeral (“14.0 X 109”) and @unit (“L”).

③ “>” describes a relator relation (“larger than”).

④ A measure link and a comparison link are triggered

by the measure and by the relator, respectively.

entity

measure

@numeral (14.0X109)

@unit (L)

relator

measure link

comparison link

White blood cell > 14.0 X 109 / L{

Link type Visual demonstration

Sequential

Inverted – sequential 

Cross

Multiple -cross

Combination

M E M E

ME ME

ME MM

ME MM ME M
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The metamodel (ISO 24617-11)

source data markablesisSourceOf

entity

isAnchoredTo

relator

measure

@numeric

@unit

@type

link link

isAnchoredTo

isAnchoredTo

2..n

triggers

1..1 1..1

@type= 

 measure 

@type= 

 comparison 

triggers

@type

@quantity
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Method design
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Evaluation design

▪ 7,714 English clinical trials from US NIH for diabetes disease

▪ 1,359 EMRs from the burn department of a domestic hospital
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Error analysis
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Thank you
haoty@126.com


