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4 AI/ML – CHALLENGES AND OPPORTUNITIES IN IMPLEMENTING ANALYTICS IN THE PHARMA INDUSTRY

https://phuse.s3.eu-central-1.amazonaws.com/Archive/2021/SDE/APAC/Virtual%20-%20India%20Winter/PRE_India06.pdf


Business Problem
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Statistician

Programming

Medical 
Communication

Data Management

ConvergeHEALTH | Using AI to automate clinical data, from protocol to submission

Using AI to drive automation for clinical data, from protocol to submission

https://www.youtube.com/watch?v=uk-4sYb0Lk8
https://www2.deloitte.com/content/dam/Deloitte/us/Documents/technology/us-deloitte%E2%80%99s-automated-clinical-life-cycle-management-product.pdf


7 https://lawtomated.com/structured-data-vs-unstructured-data-what-are-they-and-why-care/

Structured Data vs Unstructured Data

Human ReadableMachine Readable

https://lawtomated.com/structured-data-vs-unstructured-data-what-are-they-and-why-care/
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Problem examples
1) Output Table analysis

https://www.regulations.gov/document/FDA-2022-N-1961-0002

File Format/Table Layout varies across different TAs/Vendors, how to extract the data?

(.rtf/.doc/.docx) 

https://www.regulations.gov/document/FDA-2022-N-1961-0002


Problem examples

Option A:  Manual Copy & Paste 

1) Output Table analysis

rtf language xml language

Option B: Ad-hoc programming - rtf/xml/txt parser Option C: Reproduce the output via 
SAS programming

SAS programming
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Problem examples

LBORRES =  For RAW.LB records:
If RAW.LB.MODULE='LB3' and RAW.LB.LBVDIP not missing then set to upcase(vvalue(RAW.LB.LBVDIP)), else if 
RAW.LB.MODULE='LB3' and RAW.LB.LBORRES not missing then set to RAW.LB.LBORRES, else if RAW.LB.MODULE='LB4' 
and RAW.LB.LBVDIP not missing then set to upcase(vvalue(RAW.LB.LBVDIP)), else if RAW.LB.MODULE='LB4' and 
RAW.LB.LBORRES not missing then set to RAW.LB.LBORRES, else if RAW.LB.MODULE='LB6' and RAW.LB.LBVDIP not 
missing then set to upcase(vvalue(RAW.LB.LBVDIP)), else if RAW.LB.MODULE='LB6' and RAW.LB.LBORRES not missing then 
set to RAW.LB.LBORRES, else set to RAW.LB.LBORRES.

2) Text Spec to Code Translation 
How to translate the Text Spec into codes for SDTM Code Generation?



Problem examples Manual coding?

2) Text Spec to Code Translation 



New Perspective
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How deep learning is a subset of machine learning and how machine learning is a subset of 
artificial intelligence (AI) https://en.wikipedia.org/wiki/Deep_learning

From Unstructured Data to Structured Data – AI Solution

Human-driven to Software-driven

https://en.wikipedia.org/wiki/Deep_learning


Digitalization for the Trial Artifacts
Text 

Specification



1) Output Table analysis

Solutions

• Challenges
• Rows/Columns
• Nested Levels
• Paragraphs/Pages
• Dynamic table area
• Broken lines
• Dynamic spacing
• …



LBORRES =  For RAW.LB records:
If RAW.LB.MODULE='LB3' and RAW.LB.LBVDIP not missing then set to upcase(vvalue(RAW.LB.LBVDIP)), else if RAW.LB.MODULE='LB3' and RAW.LB.LBORRES not missing then set to 
RAW.LB.LBORRES, else if RAW.LB.MODULE='LB4' and RAW.LB.LBVDIP not missing then set to upcase(vvalue(RAW.LB.LBVDIP)), else if RAW.LB.MODULE='LB4' and RAW.LB.LBORRES not 
missing then set to RAW.LB.LBORRES, else if RAW.LB.MODULE='LB6' and RAW.LB.LBVDIP not missing then set to upcase(vvalue(RAW.LB.LBVDIP)), else if RAW.LB.MODULE='LB6' and 
RAW.LB.LBORRES not missing then set to RAW.LB.LBORRES, else set to RAW.LB.LBORRES.

Text Spec (human language + code piece)

SAS programs
(or R/Python/SQL)

2) Text Spec to Code Translation 
Solutions



• Case Sharing

1) Output Table Analysis 
– Side by Side Table Generation

2) Text Spec to Code Translation
– SDTM Mapping Code Generation
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Needs for clinical document writing 
• Side-by-side tables (Global vs Asia vs China populations) are needed for China submission

SAS programming not the best solution
• Additional resource/budget/time needed
• Start from Scratch/Format Adjustment

Manual creation not the best solution
• Time consuming
• Pron to error
• Intensive QC required

• Business needs

Side by Side Table Generation
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Table 
Join

Output Table 
Management

Pdf Table 
Extractor

Extract data from TFL files:
• Legacy TFLs without editable version
• Inconsistent format of tables
• Table across multiple pages

Join table:
• Join by auto-populated/flexible keys
• 2+ tables join

Manage the outlook of a table:
• Filter content or data
• Sort values
• Other calculations users may need

• Current key functions 

Side by Side Table Generation

Benefits

• 3-5 minutes/table
• Spotted QC is still required

• Batch and Real-time processing

• Data extraction accuracy 100% –
No OCR(Optical character 
recognition)



20

PDF table

DOC(X)/RTF table

Table 
Match/Join

Table 
Extract

Table 
Filter/Format

• Process

Side by Side Table Generation
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Side by Side Table Generation

• Demo* (Table Extractor /Join /Output)

*Public data is used
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SDTM spec and programming codes consistency
• Updates should be taken in both files.

SDTM programming code not reusable
• Reference programming code should be checked line by line before implementation.

Manual creation not the best solution
• Time consuming
• Pron to error
• Intensive QC required for simple and standardized variable generation

SDTM Mapping Code Generation

• Business needs
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SDTM Mapping Code Generation

• Designed feature 
• Natural Language Spec -> Metadata -> code
• Spec adaptive to different standard (across TA/vendor)
• 70/30% -> 80/20%
• Standard algorithm accumulated
• Rerun applicable with updated user-defined code
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• Type I (from Spec) – simple derivation

• Copy/Drop/Rename

• Assign - function call

• Type II  (from Spec) – standard derivation

• Standard Mapping macro call (top down)

• User-defined Pattern macro call, some chance to 
reuse (bottom up)

• Type III (from open code) – complex derivation

• User-defined complex algorithm, little chance to 
reuse

• Do it in open code

• Rerun applicable with updated Code & Spec

SDTM Mapping Code Generation

• Text Spec to Code

• Minimum input from Spec
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SDTM Mapping Code Generation

• Process*

*Spec update and code update can happen simultaneously
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Training 
Set

Total 
Variable 
Number

Automated 
Variable Number
(Type I)

Automated 
Variable Number
(Type II)

Actual 
Automation Rate
(Type I + Type II)

Potential 
Automation 
Rate

AE 62 37(59.6%) 16(25.8%) 53(85.4%) 62(100%)

VS 26 14(53.8%) 8(30.8%) 22(84.6%) 24(100%)

EC 38 22(57.9%) 5(13.2%) 27(71.1%) 36(94.7%)

DM 31 14(45.1%) 4(12.9%) 18(58.0%) 26(83.8%)

SDTM Mapping Code Generation

• Training Summary in first stage



SDTM Mapping Code Generation

• Demo*

*Dummy data is used27



Summary
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Summary
– New technology is an evitable trend in pharma industry

• General solution for unstructured data digitization
• Save human effort to avoid low-value work
• Combination of Machine and Human(AI+HI)
• From Rule-based solution to Machine Learning solution

– Business always pursuits efficiency and shorten timeline
• Side by Side Table Generation Tool accelerates post DBL submission
• SDTM Mapping Code Generation empowers the SDTM creation



Acknowledgements

Sponsor: Meng Chen

Programming: Xinya Wang, Zhanjian Dong, Kang Zhao, Fan Zhang, Zhilong Qi

Medical Communication: Ning Zheng, Miao Tong, Simei Yu, Qingdan Du

Data Scientist Intern: Wenkai Xiang, Jessica Chen, Hengjie Cui



backup



32

Our Problem

or

Tesla Gigafactory 3 Shanghai
https://www.youtube.com/watch?v=-Ds1xV7M2gI

Pony.ai self-drive
https://www.youtube.com/watch?v=jKFV7qjWaD4

• 100% repeatable process
• Machine is the center
• Defective product destroyed

• Always change
• Human in the loop
• Corner case matters

Automobile Manufacturing Process Transportation System

https://www.youtube.com/watch?v=-Ds1xV7M2gI
https://www.youtube.com/watch?v=jKFV7qjWaD4
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https://www.regulations.gov/document/FDA-2022-N-1961-0002

• .rtf/.doc/.docx -> .pdf

https://www.regulations.gov/document/FDA-2022-N-1961-0002
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• .lst -> .pdf


