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● Hand-checking thousands of pages 
of output

● Massive paper submissions being 
deposited at the offices of FDA 

● Non-standard datasets of myriad 
formats

● Waits of a year to hear whether 
your NDA has been successful

Gone Are the Days of…
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The conduct of clinical trials has been dramatically 
reshaped in our lifetime. Technology has been a key 
driver of this transformation, creating efficiencies in:

● Identifying novel drug candidates (drug 
discovery)

● Patient identification/recruitment/retention
● Electronic data capture (EDC) and cleaning
● Study Design (adaptive designs, synthetic 

control arms, modeling, simulation)
● Data analysis
● CDISC standards have created a standardized 

language and structure for clinical trials 
datasets

What’s Changed?

Generated by CoPilot
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Humans are still doing the
repetitive, high-volume

validation tasks that can be 
automated by a machine
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Traditional Approach to TLF Validation

“Duplication by Design”

● Customized code 
● Study-specific configuration
● Large labor footprint
● Double programming and visual review
● Duplicative, repetitive, and time-

consuming

ADaM

Specs

Validation Programmer

ADaM

Specs

Production Programmer

TLF

TLF



Output A

Output B

● Double programming to 
independently generate counts, 
percents, univariate statistics, p-
values, etc.

● Visual review of formats, decreasing 
n’s, sums, etc.
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Traditional Approach to TLF Validation

Cross-Table Validation 
of AE Sequence



Using AI-enabled
processes for validation, 

you can play to the 
strengths of human

and machine
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Output A Output B

AI-Enabled TLF Validation

Cross-Table Validation of AE Sequence



Table 
14.1.1.19

Drug B

Drug A
Total

Any 
TEAEs

67

5

6

5

3

1

0

1

19

0

69
6

1

0

0 6

25

130

11

41

TEAE 
Causing 
Death

Severe 
TEAEs

Treatment
-Related 

TEAE

Discontinu
ed due to 

TEAEs

Serious 
Adverse 
Events

Treatment
-Related 
Serious 
Adverse 
Events

Table 
14.1.1.16

Drug B Drug A

1

1

Psychiatri
c 

disorders

Insomnia

10

10

Respiratory, 
Thoracic and 
Mediastinal

Cough

30

4835

GastroDiarrhea

Vomiting

Any 
TEAEs

69

Hypothyr
oidism

2

5

1

3

Endocrine

Hypopituit
arism

Hyperthyr
oidism

1020

10

1
45

Metabolism 
and 

nutrition

Hyperkala
emia

Decrease
d appetite

Polydipsia

Hyperkalae
mia

29

200
4

0

8

2
4

Blood and 
lymphatic 
system

Thromboc
ytopenia

Anemia

Eosinophilia

Leukopenia

Lymphopeni
a

Neutropenia

Pancytopenia
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Infections & 
Infestations

1

1

Psychiatri
c 

disorders

Insomnia
11

11

Respiratory, 
Thoracic and 
Mediastinal

Cough

53

2025

VomitingGastro

Diarrhea

Any
TEAEs

61

Hypothyr
oidism

1
2

0

1 Endocrine

Hypopituit
arism

Hyperthyr
oidism

9
7

5

2

12

Metabolism 
and 

nutrition

Hyperkala
emia

Decrease
d appetite

Polydipsia

Hyperkalae
mia

62

3227
57

30

0

0
0Blood and 

lymphatic 
system

Thromboc
ytopenia

Anemia

Eosinophilia

Leukopenia

Lymphopeni
a

Neutropenia

Pancytopenia
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Infections & 
Infestations

TEAE 
Causing 
Death

Severe 
TEAEs

Treatment
-Related 

TEAE

Discontinu
ed due to 

TEAEs

Any 
TEAEs

Serious 
Adverse 
Events

Treatment
-Related 
Serious 
Adverse 
Events

Treatment-Related 
Serious Adverse 

Events

Serious 
Adverse 
Events

Discontinued due 
to TEAEs

Any 
TEAEs

Treatment-
Related 
TEAE

Severe 
TEAEs

TEAE 
Causing 
Death
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Output A Output B

AI-Enabled TLF Validation

Cross-Table Validation of AE Sequence



1. Upload ADaM datasets
2. Classify columns’ types in the ADaM data 
3. For each TLF:
○ Digitize TLF
○ Detect and extract TLF entities (metadata) 
○ Pair the ADaM columns to the TLF entities
○ Detect the relevant rows in the ADaM 

dataset(s) based on the pairing 
○ Perform the required statistical analysis 

on the relevant ADaM data
○ Compare statistical analysis result to data 

in the TLF
○ Highlight suspected discrepancies

AI-Enabled TLF Validation

Validate N-Consistency 
in Tables against ADaM 

TLF

ADaM
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AI-Enabled TLF Validation

Validate N Consistency in Tables against ADaM 

TableADaM Dataset N=5N=6
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● Link variables in ADaMs to metadata 
captured from the TLFs and mock shell 
specifications 

● Perform repetitive checks on large TLF 
sets, including:
○ Titles and footnotes
○ Hierarchical checks for decreasing n’s
○ Counting
○ Cross-checks across displays

AI-Enabled Validation:
Playing to the Strengths of Human and Machine

● Design specifications
● Create displays
● Review, understand, and 

interpret results
● Provide feedback
● Update TLFs based on 

feedback from reviewers

AI: ML and NLPHumans

AI
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● Validation is generalized
○ Not limited to a specific set of initial tables or specs
○ Can be applied to understand any table introduced at any stage of 

development, allowing updates applied at the format review stage to be 
captured for future deliverables

● Machine learning models improve over time as more data are incorporated 
○ TLF and ADaM data reflected in the AI model become part of the ‘knowledge 

base’ of study information, and can be reused to compare multiple outputs, 
and across multiple study outputs 

○ An AI model is easily adapted to new data, such as new formats and new 
logical groupings

AI-Enabled Validation:
Wider Applicability and Benefits
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