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aCRF and SDTM Integrated Automation Tool based on NLP + ML

Shijia Wang, Senior Manager, Data Science, Tigermed-Macrostat



Meet the Speaker
Shijia Wang

Title: Senior Manager
Organization: Tigermed-Macrostat

Shijia has 9 years of experience in the pharmaceutical industry,
specializing in clinical programming. He is proficient in programming and
tool development, with expertise in SAS, Python, and VBA to boost work

efficiency and quality.




Disclaimer and Disclosures

* The views and opinions expressed in this presentation are those of the
Y author(s) and do not necessarily reflect the official policy or position of
CDISC.

* The author(s) have no real or apparent conflicts of interest to report.
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1. Background

2. Introduction of a New aCRF Automation Tool
3. Demo




Background




What is aCRF and Why We Need aCRF

NMPA, 259l R i 56 5038 1% 32 45 5 R 1 (2020):

e RIS EEREE R B IR RHE % B AR B R AR N R BUREIRE B . &K
EE R, BRARAFREREIR &3k (@nnotated Case Report Form,
aCRF)

FDA, Study Data Technical Conformance Guide (2024).

« aCRF should be submitted preferably at the time a protocol is submitted.

 The aCRF should be provided as a PDF with the file name 'acrf.pdf.’

PMDA, Technical Conformance Guide (2024).

* The file format of the Annotated CRF, in principle, should be a PDF, as
specified in the eCTD v4 notification, and the file name should be 'acrf.pdf'.
In principle, it should be stored in the same folder as SDTM datasets
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Current Method of Annotation

« Manual Work

« Time-consuming and Labor-intensive

« VBA/SAS + FDF/XFDF

« Semi-Automation

* Is there a simpler, more straightforward, and what-you-see-is-
what-you-get (WYSIWYG) way to generate aCRF?
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Introduction of a New aCRF Automation Tool




Target of New Tool

* Automated Mapping
» Automatically Map EDC and SDTM
* High Confidence Recommendation through NLP + ML

 Dynamic Annotation Generation
«  WYSIWYG Generates Annotations
« Contents + Format + Position + Page

« Streamlined Workflow
*  Within Project: Annotation + SDTM Spec + SDTM Programming
« Beyond Project: Experience Share and Use
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Automated Mapping

* A bridge from EDC to SDTM: SDS (Study Data Specification)

* Relationship Between SDS, Annotation and SDTM spec

SDS

Annotation

SDTM Spec

Level 1

Form

Domain Anno u

Domain u

Auto Mapping
Level 2

Fields u

Annotation

Annotation

[ —

-

A——)

-

— Variable u

— VLM

— Terms u

Annotation \:
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Automated Mapping
 NLP and ML models developed for Level 1 and Level 2 Mapping
e L N p— N —] |

Augmentation
SDS.Fields [——®{ Augmented Data

0.93 0.92 0.91
Level 2 —
wav
‘ Oversampling Variable/VLM
L .
Feature Vectors MLP Mapping
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[Variable]
Variable Value [Variable] = [Value]
Result with Condition [Variable] when [Condition Variable] = [Condition Value]
Result value with Condition [Variable] = [Value] when [Condition Variable] = [Condition Value]
SUPP [Variable] in [SUPP--]
RELREC RELREC when [Variable] = [Condition Domain]. [Condition Variable]
Comments [Comments]
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Dynamic Annotation Generation

* What-You-See-Is-What-You-Get
« Contents + Format + Page + Position

» Operation in Web Platform instead of PDF reader/editor

(o aCRFERMETR Project / Form / Field

ST S =
No Coding Deacription Operation
DM (Demographics) -
v 1 BRTHDAT Birth Date B =
Version 1.0; UNIQUE Need Submit @ YES NC
2 - Project Naze:
TR AR, E D‘E(D e hic Inf . Conditional  Conditional
Sl e orm: Jemographic nformation Domain Type Variable Value o . Veriabl
s sisloioll Birch Dare B(BRTHDTH omain ariable
. 420 |AGE oM ML Variab BRTHDT
&oiave’s ige Taics |AGEU YEARS arable
e
: Sex [SEx] wzle(0) . )
®. o Ec;r.s,co
: Unknosn|
. L O > 2 AGE Age B =
e Usdi ffezenciazed( )
If Fepzle. does the subject have childbearing potearial? cho
Bivivivive ° CHILDPOT in SUPPDM B‘VDO > 3 AGEU Age Units B =
. . Echnicity Hispanic oz Lari:\uo
° 7|ETHNIC )
Yot Rispanic o Latize(_) > 4 SEX Sex ¢ B =
B iove il Yot x:pm:n:do
Usknown(_) > 5 CHILD If Femals, doss the su. ¢ B =
Race [RACE American Indian or ,-,iaskao
3 D > 6 ETHNIC Ethnicity ® B =
L E
Black or african sncricen( )
C I c . c = RN > 7 RACE Race @ B = =
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Source

Forn0ID SITM_IGY ——— SDTH_IGV , .
Spomsor Fie1d0ID Tomain oA CTVersion CTVersion

Form0ID Fieldlabel Deseription Varisble Codelist Code Eede
FornHame TeCodelistID Desoription OF Variable_Label Codelist Extensible Codelist Cade
SITH_IGY SITH_IGY Class Variable Label CK Codelist Hame Codelist_Hane
Demain Tomain Structure Tupe Submi =i on_Value Subnizsien_Valus
Type Documentation Format EDIEE_Symomgm EDIEC Symomem
Variable Rele CDISC_Definition CDISC_Defini tion
Condi tion_Variable Core HCI_Preferred_Term HCI_Preferrad_Term
Condition Value Codelist
Comments COISC_Hotes

SITH_CT Codslist
Value

SITH_CT Code
Conditional Tanain
Conditional Variable

———Stam Condi tion SOTILCT Codelist StudyID
Forn0TH Conditional Value FornID
Page Condi ti on SDTILCT Tern FieldID

CT Version Subni tted Conments Datali otionaryI)
Tonain Pace

Entry0D
TtenDataString

Domain

Anno_Type

Variable
SITH_CT_Codelizt

Value

SITH_CT_Code

Condi tional Variable
Condi tion_SITH_CT Codelizt
Condi tional Value
Condi tion_SITH_CT_Term
Fage

Tonain_Label

Variable
SITH_CT Codelist
Variehle Value
SITH_CT_Term
Page

Hote

Datali otionaryIl

 Datalict

StadyTn
DataDictionarylD DataDictionaryTD
DataDictionaryfame EntryID

Ordinel

cdise .




. Streamlined Workflow

¢ i« Within a Project:

Sl

fiiniie

| - H

Lt SDS

- aCRF & Auto Doc Auto Programming SDTM

» Mapping File [——® SDTM Spec Programming
Rawdata l
Auto Generation SDTM Define-XML

> CSDRG
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Streamlined Workflow

« Beyond Project:

[\’.EEI Global Library }—{

Model
Continuous Training

PAAIES
4 ~

\

Project 2
Mapping History

Project 3
Mapping History
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aCRF Automation

* Project List:

(o aCRFEEHETE

Project Numbear

Project Number

Project

Version

Vil
Vi
v2
Al
Vi
\Val

V1

Tool

Reset Mapping History

SDTM IG Version

] SDTMIG v3.2
la} SDTMIG v3.3
] SDTMIG v3.3
] SDTMIG v3.3
] SDTMIG v3.4
] SDTMIG v3.3
] SDTMIG v3.3

] SDTMIG v3.3

SDTM CT Version

SDTM CT 2023-09-29

SDTM CT 2023-09-29

SDTM CT 2022-09-30

SDTM CT 2023-09-29

SDTM CT 2023-09-29

SDTM CT 2023-06-30

SDTM CT 2023-08-30

SDTM CT 2023-03-31

Create Time

2024-07-13 00:21

2024-07-15 15:39

2024-07-16 13:37

2024-07-17 09:44

2024-07-17 10:03

2024-08-02 13:39

2024-08-02 13:51

2024-08-02 14:02

CDISC 2024 China Interchange | #ClearDataClearlmpact

Operation

New Version

New Version

New Version

New Version

New Version

New Version

New Version

New Version

Annotation

Annotation

Annotation

Annactation

Annotation

Annotation

Annactation

Annotation

New Project

# More

#More

#»More

*»More

#More

#»More

*»More

# More
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aCRF Automation Tool
« Form - Domain Mapping:

(o aCRFEEHETE Project / Fom

Form: DM Form Name: Demographic Information  PageNumber: &  Is Annotation: Yes + Field

aQ 1t il TE = ¥ Need Submit @ Yes No NA m
Domain Mapping History
No Domain Description Operation @
Version 1.0: UNIQUE
Project Name: 1 DM Demographics O
Fotm: Demographic Information
Birth Date
= Assigned Value Variables
s Age Unics VEARS
RO Sex uale(D) No Domain Variable Value Operation (+)
S Fenale
&g Q
: . : Unkn-:vrno
. . Undiff, i 1 @
: @coe gt 1.rcrcm.a:cdo
Bt » 1f Fepale, doss the subject have childbearing perenrizl? Y“D
SRR =0
s e Echnicity Hispanic oz Larl:\uo
Mot Hispanic or L;n:\uo
Yot rcpa(:cdo
Uzknova(”)
. Race American Indian or Alasks
B viaivas ° Mative -
4 »

[ X
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aCRF Automation Tool
* Field — Variable Mapping:

(o aCRFEEETE Project / Form / Field
T s -
No Coding Description Operation
~ 1 BRTHDAT Birth Date B = M

DM (Demographics)

Version 1.0: UNIQUE Need Submit @ YES NO

Proj Name:

roject Rane: . Conditional ~ Conditional
Form: Demographic Information Domain Type Variable Value . .

. [BRTADTCI Domain Variable
Birth Da|BRTHDTC

VEARS DM Variable BRTHD1

uale(D) . 3
s Fc:r.s,eo

&vis kool Unkn-:vrno

=" Undifferentizzed()

, @ If Female. does the subject have childbeasrCHILDPOT in SUPPDM cho . 5 AGEL

b 2 AGE Age B = m

s = @
iae ::DO Age Units & mf
Bzt . E:}\mm_ Eispamic or Larl:\DO §
e ve0 @ Mot HispaRic or Lan:\uo ? 4 SEX Sex & B =M@
. % : Yot rcpa(:cdo
‘Z!. ‘ Unk.n-:v.vno > 5 CHILD If Femals, does the su_ ¢ B = MO
Qv vciind Race Americen Indisa or .:..askao
: e : :’_.“}:;O > 6 ETHNIC Ethnicity B Em
Black or African :u.:mano .
o1 i * . = RN > 7 RACE Race ® B = @ o
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aCRF Automation Tool
 Mapping History:

Mapping History

Domain Assign Value Variables Field Term

m Project Number C Version FormOID Q

DM
DM
DM
DM
DM

DM

L L
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FormName Q

Demographics

Demographics

AL

PARE e

Demographics

FieldOID C

BRTHDAT

BRTHDAT

BRTHDAT

BRTHDAT

BRTHDAT

BRTHDAT

BRTHDAT

FieldLabel C

Birth Date

Birth Date

Birth Date

Birth Date

Birth Date

Birth Date

Birth Date

-




aCRF Automation Tool

« Efficiency Improvement

aCRF: 25.15% increase from baseline

Entire SDTM Process: 21.10% increase from baseline
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