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• Logical errors produce plausible but 

incorrect results when SAS code 

misapplies SAP rules, making 

detection challenging

• Traditional QC via double 

programming can’t guarantee 

semantic correctness on early 

stages of development

• Existing QC focuses on output 

differences rather than alignment with 

the intended analysis logic
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Integration of ChatGPT in SAS Environment



ML16 6/19 Methodology & Prompt Engineering

Prompt Engineering Strategy

Role Instruction

User Prompt

Validation Instruction

“You are a senior statistical programmer 

or an FDA auditor reviewing SAS code for 

compliance with the SAP.”

SAP Rule: Event that start before treatment start date should not be classified as TEAEs

SAS Code: if TRTSDT <= ASTDT & ASTDT <= min(TRTEDT + 30, FUACDT); 

“Identify any discrepancies between the 

SAP rule and the SAS code logic. Focus on 

logic only and ignore coding style or syntax.”
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Expecting ChatGPT to spot this 

mismatch and highlighted the risk of 

overstated efficacy 15+ years

SAP rule: CR/PR must be confirmed 
at least 4 weeks later without 
intervening PD; 

unconfirmed responses are excluded

SAS code chooses the best 

response (CR > PR > SD > PD) but 

omits the confirmation check
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Code Input
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SAP Input & RunGPT call
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GPT-5 Output
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SAP Input
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Code Input



Missed mismatches: 

multi-step logic and 

minimum SD duration 

often not recognized

Reliability drops sharply 

for complex, 

macro-driven programs

Limited context window 

leads to contradictory 

suggestions and loss of 

earlier context

There was no clear GPT-5 response

False positives: 

intermediate datasets 

and macros 

misinterpreted as errors
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Protect 
participant 

confidentiality. 
Send only 

de-identified 
specifications 

and code

Validate 
systems per 

Part 11. 
Maintain audit 
trails, record 
retention and 

version control

Follow AI 
ethics: human 

oversight, 
transparency 

and 
accountability. 
Treat AI output 

as advisory

Regulatory 
Considerations

Mask identifiers, 
version prompts 

and models, 
and combine AI 

checks with 
traditional QC
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...These applications [AI/ML] can 

potentially increase data accuracy and 

improve the speed at which

data are prepared for analyses...
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Conclusion & 
Future 
Directions

• ChatGPT is a 

helpful semantic 

reviewer for 

simple, linear SAS 

programs

• Reliability 

declines on 

complex logic, 

macros and long 

context. Outputs 
can miss 

mismatches or 

hallucinate

• Use AI output as 

advisory. Combine 

with human 

expertise, 

decomposition of 
tasks and iterative 

prompting

• Refine prompt strategies, extend context windows, 

and explore improved models
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