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A tale of transparency and 

traceability



Main steps in RAG

Pre-production In production
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Application 

in HEOR

RAG is recommended to provide LLMs with relevant domain-

specific information, e.g., information on HEOR-relevant 

R libraries

Examples of when this may be especially relevant is when 

data are:

• Proprietary

• Very recent

• Part of a niche domain

Applied examples:

• Writing a dossier based on curated in-house data

• Conducting analyses while adhering to international 

guidelines

• Summarization of external landscape
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Perspectives on RAG

Retrieval-augmented generation (RAG) should be used

to enhance transparency and traceability of GenAI outputs

by grounding responses in verifiable external sources 

Principle 6: Ensure GenAI-assisted analyses are 

reproducible and auditable where possible

Additionally, RAG and improving the instructions used

in prompts provided to models (prompt engineering)

can reduce hallucinations and bias

Principle 12: Assess and mitigate bias to ensure 

fairness and representativeness

Source: NICE (October 2025). Appendix B: Generative Artificial Intelligence (GenAI) best practice principles 4
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Pre-production: Database creation

External 

documents

Text

Table

Image

Meta-data

Flat text, 

JSON, etc.
Vectors Database

Loading Chunking Homogenization Embedding

6JSON: JavaScript Object Notation



Example of a document after loading, chunking,
homogenization, and embedding
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Loading Chunking

Homogenization Embedding

Source of example: Fleurence et al. (2025). ELEVATE-GenAI: Reporting Guidelines for the Use of Large Language Models in Health Economics and Outcomes Research: An ISPOR Working Group Report. DOI: 10.1016/j.jval.2025.06.018 



In production:
Retrieval, augmentation and generation 

User prompt

Augmented prompt

LLM

Output

Retriever Database
Search

Contextual data

Retrieval

Augmentation

Generation

8LLM: large language model



Traceability

Simple referencing Detailed referencing
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RAG: Full system

Database

Retriever

External documents

Homogenous chunks

Vectors

ChunksMeta-data

Output

User prompt

LLM

Augmented prompt

10LLM: large language model



RAG: Traceability

Database

Retriever

External documents

Homogenous chunks

Vectors

ChunksMeta-data

Lorem ipsum [ref 1]. Dolor sit amet [ref 3].

Info ABC [ref 1]

Info DEF [ref 2]

Info XYZ [ref 3]

Chunk 1 → doc 1, page 3

Chunk 2 → doc 1, page 42

Chunk 3 → doc 2, page 1

Chunk 1 → ABC

Chunk 2 → DEF

Chunk 3 → XYZ

Output

User prompt

LLM

Augmented prompt

11LLM: large language model



Data curation

GenAI solution Characteristics Limitations

Vanilla LLM Only includes information from its 

original training dataset

• Information may be incorrect or outdated

• Limited to no traceability

• Risk of hallucinations

Prompt + context Insert relevant contextual 

information in the prompt

• Contextual information limited by token window

• LLM performance with extremely long prompts may be 

suboptimal

Web-connected 

chatbot / Deep 

Research

LLM combined with internet 

connectivity and/or tools

• Limited to no control over which sources are consulted

• Only works with publicly available sources

RAG LLM combined with vector 

database

• Requires careful design and validation

• Information may be outdated if vector database is not 

maintained

12LLM: large language model



Validating a RAG: What questions should we ask?

Relevant metrics include

Retrieval metrics, such as precision and mean 

reciprocal rank
01

Response metrics, such as faithfulness and 

sufficiency
02

System metrics, such as latency and efficiency03
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A RAG is not 

a RAG is not 

a RAG

Careful evaluation of all 

RAG steps is essential

Image source: Ababou TH (2025), MIT License, https://github.com/bragai/brag-langchain 14

https://github.com/bragai/brag-langchain
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A RAG is not 

a RAG is not 

a RAG

Careful evaluation of all 

RAG steps is essential

The methods employed in 

each step of the RAG can 

have a large impact on 

performance1

Anthropic (2024). Introducing Contextual Retrieval. Accessed on March 20th, 2025, at: https://www.anthropic.com/news/contextual-retrieval 
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