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The Revolution in Healthcare and
Clinical Research?
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Standardizing
clinical data is
mandatory by FDA
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“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

Event Experienced [igAE_UseCase1_YN]

1. Were any advers
experienced?

2.
Event Term Entry

2.1 AE Group ID [/

2.2 |What is the ac
term?

AE | start
Number  Date

2

e

eCRF Example*: Demographics 1

* What is the sex of th

What is the ethnicity

Birth Year Req v

eCRF Example*: Demographics 2

1.*| Birth Date
[Birth Date

2. | Sex

3.* | Ethnicity

4.* | Race

Key: [*] = Item is required

2012-2014) Birth Month [NReq v

[BRTHDAT]
[BRTHYR]

[BRTHMO]

Birth Year Req v (2012-2014) Birth Month | NReq v

[SEX]
[A:F] Female
[A:M] (O Male

[ETHNIC]

[A:HISPANIC OR LATINO]
[A:NOT HISPANIC OR LATINO]
[A:NOT REPORTED]
[A:UNKNOWN]

[RACE]

[A:AMERICAN INDIAN OR
ALASKA NATIVE]
[A:ASIAN]

[A:BLACK OR AFRICAN
AMERICAN]

[A:NATIVE HAWAIIAN OR
OTHER PACIFIC ISLANDER]

[A:WHITE]

Hispanic or Latino
Not Hispanic or Latino
Not reported
Unknown

American Indian or
Alaska Native

Asian

Black or African
American

Native Hawaiian or
Other Pacific Islander
White

*Screenshots from Medidata Rave
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: One of the Industry’s Largest Give
to Get Clinical and Operational Data

studies trial sponsor/site
subjects relationships
99% in study 73% in study 90% in number of
count® count” study sites”

*Growth over 3 year period
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Standardize Data Across Multiple Clinical Trials
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100K+ Case Report Forms 30+ Domains, 155 + Variables
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Biomarker

Medical
History
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Human (Expert) in the Loop Machine Learning

Human experts

formulate definitions

Data Source(s)
Model assessment

[ J)- | | . .
' ‘ Supervised-learning and interpretation

SR

Human
experts
review and
annotate

Rule-based labeling
+

human annotations

Yo i il -

Learning
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O
Create Initial Labels

Example from DM domain

1 )
Human experts

Filter Data and Specify Regex Terms H BaseRulesTable [IEH
formulate deflnltlons liter Data and Specity Regex Terms Here SSNEI"“U es Tal s‘!m e reson .

ControlType_FP  Predicted Form

D ata S O U rce (S ) k ) . A - D ata FI Mer u DataPageName Contains. adverseevent  (2=0,1000}adverse event)

[ 24
'.‘ Ve ~N waewre - ||~ | RegEx Rule Definition

& Download M0 v AplyRule
Hm . y =

. Predictedform Preext fP SASLabel M DataPageName FolderName_0P DictionaryName_00

. A Date Ended or . Stop Date Yar, adverse events adverse events

s N\ ¢ StartDate e adversevents adverseevents
A Severty SevertySeve adversevents adverseevents CIE SEVERTY
AE Serious? Serious? Coded adverse events adverse events NO_YES 2

R

Noj¥e. adve adverse events NO_YES 2

Rule-based labeling

+ k J AE Relationship: adver NO_YES 2

AE Relationship: Related to Beva. jverse events NO_YES 2

human annotations
r \ AE Did eventstart. Ew ted P. adverse events adverse events. NO_YES 2

r . A intermittent ent) adverse events adverse events NO_YES 6
ﬁ \_ J J——
medidata




O S u pe Wised Bag of Words Feature transformation Model selection
) — 3 gl wiioss D
learning ] -H'I.

Form Classifier in 3 fold Cross Validation

—_— —p |
@ ; 1 Method* CV Accuracy Build time (minutes)

L) Logistic Regression
a® w/ regularization 0.95 7.5
4_, Linear SVM 0.95 6.6
SGD Classifier 0.95 7.7
Random Forest 0.96 7.8
XGBoost Classifier 0.96 5.1
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Raw Text with Highlighted Keywords Ranking Predicted Probabilities
Words

Not Exposure Form Exposure Form

doseadminiv docetaxel administration iv
dosedlrs;-;doserdsp;dosecoh;dosedel;dose
dlsp;dosesp;dosstrtm;doseint;dosedisc;dosered
;dosedssp;dosedt;dosedsrs;dosmodyn;dosstpt
m;z_bsaxdosediff;doscalcl;dosereas;doserdrs;
z_bsaxdose actual {088 given (mg);bsa *
cohort {888 per cycle (site calculated);cohort
@088 per cycle (nominal [{888);bsa * cohort
@088 per cycle (site vs database
calculated);stop time (hh:mm 00:00-
23:59);@088 delayed?;were there any {088
modifications?;if - reduced, reason;if
infusion interrupted, reason;specify;was the

infusion interrupted‘w delayed,
reason;bsa * cohort per cycle (database
calculated);dosing permanently
discontinued?;if dosing permanently

discontinued, reason;- reduced?;date
administered;start time (hh:mm 00:00-23:59)

Exposure Form _:
Vital Signs Form [ ]




Model assessment

Do we need more labeled data ?

and interpretation

1
o) 0.9
(&)
F C C O 8
EE:::III gg .
|3 n— ] o o
: l o5 07
‘ () AL 06
4_I S o5
(@)
= 0.4
0.3

z:medidata

Domain 1

4

l\\\\ Domain 2

Domain 3

0 100 200 300

Sample Count
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O
H uman expe rts Both, Classifier and RBL" agree

review and annotate Classifier = RBL* = VS

Prediction probabilities

vs " ]098 vital
0.24
— —_— | _l OTH signs024
|

0.9 AE pulse

P00 BI 0.2

.I Other do

sb
0?07

Text in the raw data ...

vitals_1 yvital signs
temp_c;visittm;visitdt;route;sbp;pulse;tempraw;respir;

*RBL: Rule-based labels
**VS: vital sign forms
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O
Human experts

review and annotate
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Classifier is correct and RBL" is incorrect

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

Prediction probabilities NOT LB

LB
OTH
AE
CM
Other

Text in the raw data ...
_ tests urinalysis dxx lbdat;;Ibpoint;lbuvalue

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



O
H uman expe rts Classifier is incorrect and RBL* is correct

review and annotate Ciassifier = LB* RBL* = B

Prediction probabilities
LAB

LB 022

‘_ OTH LOCAL

‘ 1 LB-NR MMM
0.04

... BI Result

fa® Other

dd

I 0.02

Text in the raw data ...

gemu idh gene mutation analysis neg;geswap;sample;gemudtc;gemund;swapdtc;p
Done;Bone Marrow;Sample type:;IDH1 Gene Result Negative:; CENTRAL LAB
(dd-MMM-yyyy);Date of sample: (dd-MMM-yyyy;LOCAL TESTING - IDH1 Gl
(dd/MMM/yyyy)

*RBL: Rule-based labels
**LB: lab forms
**Bl: biomarker forms
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Learning
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Model improved continuously
over 4 rounds of iterations

/ |

—e— Demographic Forms (DM)

Adverse Event Forms (AE)
—e— Study Exposure Forms (EX)
—e— Lab Forms (LB)

r1 r2 r3 r4

The ith Review Round

8 Medidata Solution c. i Confidential



Thank you.
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