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The Big Data Revolution in Healthcare and 
Clinical Research?
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Demographics

Gender

Age

Standardizing 
clinical data is 
mandatory by FDA

“In 2014, FDA mandated that data 
collection in clinical trials adhere to Study 
Data Tabulation Model (SDTM) 
developed by Clinical Data Interchange 
Standards Consortium (CDISC)”

eCRF Example*:  Adverse Event

eCRF Example*:  Demographics 1

eCRF Example*:  Demographics 2

*Screenshots from Medidata Rave
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>14K >4M 57K
studies trial 

subjects
sponsor/site 
relationships

MEDS: One of the Industry’s Largest Give 
to Get Clinical and Operational Data

99% in study 
count*

73% in study 
count*

90% in number of 
study sites*

*Growth over 3 year period
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Analytics
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Standardize Data Across Multiple Clinical Trials
From Rule-Based Engines to Auto-SDTM
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30+ Domains, 155 + Variables100K+ Case Report Forms
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MEDS-SDTM Standard
30+ Domains, 155+ Variables

A
ge

Demogra-
phics

A
ge

 U
ni

t

G
en

de
r

R
ac

e

Et
hn

ic
ity

Te
rm

 V
er

ba
tim

Adverse 
Event

Se
ve

rit
y

O
ut

co
m

e

A
ct

io
n 

Ta
ke

n

St
ar

t D
at

e

Tr
ea

tm
en

t 
N

am
e

Study 
Exposure

St
ar

t D
at

e

En
d 

D
at

e

D
os

e

D
os

e 
U

ni
t

Lab Medical
History

Biomarker



7© 2018 Medidata Solutions, Inc. – Proprietary and Confidential 

Faster in speed, Better in quality

Learning

Supervised-learning 

F1

F2

F3

F4

Model assessment 
and interpretation

Human 
experts 
review and 
annotate

Human (Expert) in the Loop Machine Learning

Data Source(s)

Human experts 
formulate definitions

Rule-based labeling 
+ 

human annotations
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Create Initial Labels

Find Demographic forms

Search for form names that 
contain “demographic” / 

“DM” etc.

Search for field names that 
contain “age” etc.

Find Age fields

Example from DM domain

1

Data Source(s)

Human experts 
formulate definitions

Rule-based labeling 
+ 

human annotations



9© 2018 Medidata Solutions, Inc. – Proprietary and Confidential 

Method* CV Accuracy Build time (minutes)
Logistic Regression
w/ regularization 0.95 7.5

Linear SVM 0.95 6.6

SGD Classifier 0.95 7.7

Random Forest 0.96 7.8

XGBoost Classifier 0.96 5.1

Form Classifier in 3 fold Cross Validation

Supervised-
learning 

Bag of Words Feature transformation Model selection
2
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Predicted ProbabilitiesKeywords RankingRaw Text with Highlighted 
Words

Exposure FormNot Exposure Form

Exposure Form
Vital Signs Form

…
…
…
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Model assessment 
and interpretation
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Domain 3

Do we need more labeled data ? 
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Both, Classifier and RBL* agree

Classifier = RBL* = VS

Text in the raw data …

Human experts 
review and annotate

4

*RBL: Rule-based labels
**VS: vital sign forms



Classifier is correct and RBL* is incorrectHuman experts 
review and annotate

4

Classifier = LB**, RBL* = OTH**

*RBL: Rule-based labels
**LB: study exposure forms
**OTH: other / unlabeled forms

hematology
Text in the raw data …

NOT LB                          LB
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Classifier is incorrect and RBL* is correct

Classifier = LB**, RBL* = BI**

Human experts 
review and annotate

4

Text in the raw data …

*RBL: Rule-based labels
**LB: lab forms
**BI: biomarker forms
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Learning 
5

The i th Review Round
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Model improved continuously 
over 4 rounds of iterations  

r1 r2 r3 r4
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Thank you.


