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Executive Summary

The convergence of Veeva Vault—a leading cloud content and data management platform for life sciences—with
advanced Large Language Model (LLM) technologies is opening new frontiers in regulated document handling and
knowledge management. By leveraging Retrieval-Augmented Generation (RAG), embeddings-based search, and Al-
driven Document Intelligence, organizations can turn Vault's vast stores of clinical, regulatory, and quality documents
into Al-ready knowledge. Central to this integration is Veeva'’s Direct Data API, which provides high-speed, transactional
access to Vault data (up to 100x faster than legacy APIs (”] www.veeva.com)), enabling seamless pipelines for analytics
and Al.

This report presents an in-depth analysis of these emerging integration patterns. We cover the technical foundations of
RAG, embeddings, and Document Intelligence; Veeva Vault's capabilities and API offerings (especially Direct Data API);
implementation patterns and workflows; and real-world case examples. Drawing on recent industry reports and academic
research (! www.mdpi.com) (! www.salesforce.com), we show that life sciences companies are eager to exploit Al for
productivity — 94% of industry leaders consider Al agents “essential” to scale operations (*°/ www.salesforce.com) — but
face unique compliance hurdles. Our analysis synthesizes multiple perspectives (Veeva’s product statements (*!
Www.veeva.com) ([51 www.veeva.com), industry surveys ([6] www.mckinsey.com) ([3] www.salesforce.com), expert commentary
(" clarkstonconsulting.com) (¥ www.sciencedirect.com)) to outline best practices and emerging standards. We document
how high-throughput data extraction (via Direct Data API) enables downstream Al, how RAG systems can answer
technical questions by grounding LLM outputs in Vault content (e.g. vendor demos show NDA contract summarization
with citations (i°! developers.harvey.ai)), and how vector embeddings power semantic search over Vault corpora. We also
examine the growing role of Al-powered document processing: for example, Microsoft's Document Intelligence now uses
RAG internally for field extraction, drastically simplifying document parsing ("'°! techcommunity.microsoft.com).

We conclude that Veeva’s strategy—building Al Agents with secure access to Vault data (") www.veeva.com) (!
www.veeva.com), and providing the Direct Data API without extra cost () www.veeva.com)—is catalyzing new Al-based
applications across life sciences (from automated compliance review to intelligent clinical data analysis). Key implications
include the need for robust validation frameworks (to satisfy regulators emphasizing “safe and responsible” LLM use (*°!
www.nst.org) (& www.sciencedirect.com)), architectures that balance freshness of data with latency and privacy, and
cultural change management within organizations. Finally, we outline future directions: higher integration of hybrid
knowledge graphs (**) www.mdpi.com), federated and privacy-preserving embeddings (*“°' www.mdpi.com) (*°/
blogs.nvidia.com), and multi-modal RAG (incorporating images and structured data) (") vuw.mdpi.com). Overall, this
report provides a detailed roadmap for architects and decision-makers on harnessing LLMs with Veeva Vault to

accelerate regulated workflows while maintaining compliance and data integrity.

Introduction and Background

The life sciences industry — encompassing pharmaceuticals, biotechnology, and medical devices — depends critically on
vast amounts of regulated content: clinical trial protocols, regulatory submissions, standard operating procedures (SOPs),
compliance records, marketing materials, and more. Veeva Vault provides a validated, cloud-native platform for
managing this content and related data across R&D, clinical, quality, and commercial functions (W Www.veeva.com) (m
www.veeva.com). Billions of documents reside in Vault across its 50+ specialized applications (Preclinical, RIM, Quality,
PromoMats, etc.) (°) www.veeva.com) ("' www.veeva.com). For example, Vault PromoMats is widely used to manage
promotional content under strict regulatory constraints, while Vault RIM (Regulatory Information Management) stores
submission documents for regulatory filings. Vault Vault (the core content platform) and its Digital Asset Management
(DAM) system serve as the authoritative repository of scientific and business-critical documents.
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Traditionally, life sciences organizations rely on keyword search, taxonomies, and human expertise to retrieve and utilize
Vault content. However, as generative Al and LLMs (like GPT-4, Anthropic Claude, etc.) have matured, companies see
opportunities to automate higher-level tasks: auto-summarization of documents, compliance checks against internal
policies, answering complex queries about legacy data, and even drafting first-pass documents. The promise is immense:
in a recent survey, 94% of life sciences leaders expect Al agents to be “critical” for scaling capacity and
strengthening operations (! www.salesforce.com). Al is especially appealing for knowledge-intensive domains like
compliance and regulatory affairs, where 64% of leaders view Al as “very exciting” for everyday work despite labeling
compliance a top adoption barrier ("¢ vww.salesforce.com).

Three integration patterns have emerged for combining Vault with LLMs and Al:

o Retrieval-Augmented Generation (RAG): The LLM dynamically retrieves relevant Vault content (e.g. documents,
records) to ground its responses. This reduces hallucinations and keeps answers aligned with current data. (!

blogs.nvidia.com) ([191 www.mdpi.com)

- Embedding & Semantic Search: Vault content is converted into numerical embeddings and stored in a vector
database, enabling semantic similarity search across large doc corpora. This supports contextual document search
and can feed retrieval for RAG. (*“! vwww.mdpi.com) (“ www.mdpi.com)

« Document Intelligence with Direct Data API: Using Vault’s high-speed data export (Direct Data API) and Al-based
OCRI/NLP services to extract and analyze structured information from Vault documents. For example, running batch
analyses or field extraction on archived forms or reports.

This report delves deeply into each of these, explaining the concepts, technical methods, and how they apply to Vault's
environment. We also cover Veeva's Direct Data APl in detalil, as it is the enabling technology for most Al use cases: by
providing bulk exports of Vault data (files and metadata) up to 100x faster than legacy APIs (“* www.veeva.com) (*7
developer.veevavault.com), it allows enterprise-scale pipelines into data lakes, machine learning models, and Al systems.

The VUCA (volatile, uncertain, complex, ambiguous) landscape of life sciences — with rapid regulatory changes and data
growth — compels a careful but proactive approach. The stakes are high: misusing LLMs on regulated content could
produce misinformation or violate validation standards (°/ www.sciencedirect.com). Thus, integration must emphasize
security, auditing, and compliance. Veeva explicitly threads this needle: its new Al initiatives (Veeva Al) will feature
LLM-agnostic Al agents built atop validated Vault data (°° www.veeva.com) (** www.veeva.com), and its product

literature stresses secure, auditable access to data via APIs (**/ www.veeva.com) (Y www.veeva.com).

In this review, we start by outlining Veeva Vault's capabilities and data architecture, then explain the Al concepts (RAG,
embeddings, document Al) with supporting citations. We then examine implementation patterns: how a developer or
system integrator might use Direct Data APl and Vault APIs to feed data into LLMs or Al analytics. We illustrate with case
examples and industry scenarios. We critically analyze performance, scalability, and governance issues, citing recent
scholarship and expert opinions on RAG and enterprise LLM use (*°) www.mdpi.com) (" clarkstonconsulting.com). Finally,
we discuss implications: how these technologies could reshape life sciences workflows, what challenges (governance,
validation, security) are posed, and what future directions (open problems, regulatory trends) to monitor.

The Veeva Vault Platform and Direct Data API

Overview of Veeva Vault Platform

Veeva Vault Platform is a cloud-based enterprise content and data management system purpose-built for life sciences
(*hwww.veeva.com). It provides unified management of both structured and unstructured content: documents (e.g. PDFs,
images, videos), structured data objects (e.g. clinical trial records, customer accounts), and metadata. The platform
supports more than 50 cloud applications across regulatory, clinical, quality, medical, and commercial domains, all
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running on the same validated cloud infrastructure (°/ www.veeva.com). Veeva emphasizes that Vault is a “proven
enterprise cloud platform” meeting the demanding performance, security, and validation needs of life sciences ('
www.veeva.com). For example, Vault includes features like audit trails, electronic signatures, and validation-ready
infrastructure, which are mandatory under regulations like FDA 21 CFR Part 11 and EU Annex 11. Major pharma and
biotech firms (including all Big Pharma) use Vault for critical workflows, from managing clinical trial master files (TMF) to
publishing compliant promotional content.

A crucial design goal of Vault Platform is openness and integration. Vault exposes standard Vault APIs (REST and
SOAP) and a Java SDK for customization, allowing it to connect with external systems (e.g. CRM, data warehouses) (1°!
www.veeva.com). Veeva also offers an Al Partner Program and pre-built connectors. Notably, Veeva's vision includes
“managing data, content, and agents together” (1**/ vw.veeva.com) — explicitly integrating Al agents into the platform. The
platform homepage highlights “Direct, secure content and data access” and the ability to configure Al agents that have
context of the business domain (""" www.veeva.com). In line with this, Veeva’s recent announcements under the umbrella
“Veeva Al” stress that Al agents will understand the Vault application context and securely interface with Vault data and

workflows (! www.veeva.com) (M www.veeva.com).

As of 2025, Vault is widely adopted: Veeva states it serves over 1,000 life sciences customers, from global pharma
companies to growing biotechs (“° www.veeva.com). This broad install base means that patterns and best practices for
Vault + Al are of general interest. The industry acknowledges the potential: a Salesforce/ZS survey found “life sciences
leaders view Al as a powerful tool,” with compliance and trials named as top heavy-use cases (©°! www.salesforce.com).
However, adoption lags ideal: a McKinsey report indicated only ~30% of firms had begun scaling gen Al by late 2024 and
just ~5% saw significant value (°/ www.mckinsey.com). Vault's new Al capabilities (agentic Al, direct data pipelines) aim to
help overcome these adoption barriers by reducing complexity and ensuring compliance.

Vault Data and Content Model

Understanding Vault's data model is essential for integration. Vault stores two main kinds of information:

« Documents and Attachments: unstructured files (PDFs, Office docs, images, etc.) organized in Vault libraries and folders. Each
document in Vault can have multiple versions, immortal metadata fields (e.g. title, doc type, status), relationships (e.g. linked to projects or
items), and renditions (PDF, XML text, etc.). Vault's content is often scanned or imported from trials, research notes, regulatory
submissions, etc. Important note: the text of scanned documents must often be extracted via OCR or converted to Vault's text layer; Vault
can store a full-text index of documents but retrieving that text for external use requires specific steps (discussed later).

« Structured Data Records: business objects (or “Vault Objects”) that hold structured data. Examples include regulatory submissions (with
fields like sponsor name, submission date), customer accounts in the closed-loop marketing (CLM) modules, clinical trial participants’
data managed in Veeva Systems (via EDC), and custom objects created through Vault Object Framework (VOF). These objects have
standard and custom fields (e.g. picklists, text, numbers) and support workflows/audits. They may also be linked to documents (e.g. an
SOP record with linked Word document).

Traditionally, integrations use Vault APIs to query these objects and download documents. For example, a query might
fetch all Regulatory documents of type “Submission” for certain trials. With an API call, one can then download the file
contents (via the Document Content API or the document download link). This is fine for limited queries, but becomes

inefficient at scale: retrieving thousands of documents one by one via REST can be very slow.

Direct Data API: High-Speed Data Export

To address large-scale use cases (like data analytics or Al), Veeva introduced the Direct Data API. Priced initially as part
of Vault Al initiatives, the Direct Data APl was announced in Feb 2025 to be included at no extra license cost with Vault

Platform () vww.veeva.com). It provides a “new class of API for high-speed Vault data access” — essentially a near real-

[26

time bulk data export service () www.veeva.com) (?°l developer.veevavault.com). Key features:
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« Transactional, Bulk Export: Instead of API queries per object or doc, Direct Data API generates full dumps (“Full files”) of all data in the
Vault, and periodic incrementals. A Full file is produced every 24 hours (or on enablement) containing every object record, document
metadata, picklists, workflows, audit logs, etc. Incremental files (15-minute cadence) contain only changes. This means a single file (or

set of files) contains the complete dataset needed for external systems ([26] developer.veevavault.com).

* Speed and Efficiency: Because data is pre-staged and staged in files, it is up to 100x faster than using traditional APIs ([l]
www.veeva.com). Enterprise data platforms (Snowflake, Redshift, Databricks, Azure Fabric, etc.) can ingest these dumps quickly. Veeva

supports connectors and shell scripts for downloading the files (1271 developer.veevavault.com).

« Comprehensiveness and Consistency: Direct Data API includes virtually all Vault data (standard and custom objects, document

metadata, workflow instances, audit logs) in one transactionally consistent snapshot ([Zm developer.veevavault.com). It even provides a
metadata.csv to describe the schema. There is also a Log file each day containing detailed audit events (object changes, logins, etc.)

([29] developer.veevavault.com). This programmatic extract makes it easier to track modifications over time for Al training or analytics.

For example, a Vault might generate the first Full Direct Data file at 1:00 AM UTC after enablement (°”
developer.veevavault.com), and then a full plus incrementals thereafter. The file contents include all object records and
document metadata, including references (URIs) to download the actual document source or rendition if needed (*°!
developer.veevavault.com). Notably, the Direct Data APl does not embed the full text or binary of documents themselves (to
keep files sizes manageable), but it does include pointers (paths) for obtaining them via standard Vault download;

integration workflows typically use these pointers to fetch any needed documents.

The Direct Data API was explicitly designed to support Al and analytics. Veeva’s documentation lists “Al and LLM
training” as a key use case : (°' developer.veevavault.com) an excerpt reads:

“Artificial Intelligence: With the rise of Al and large language models (LLMs), you can choose to train your
models with Vault data to meet custom needs.” (°*) developer.veevavault.com)

In marketing materials, Veeva and partners emphasize that Direct Data AP will “fuel Al for the industry” (M
www.veeva.com) by enabling easy data replication to platforms where LLMs and analytics run. For instance, the Feb 2025
press release notes that Direct Data API (now free) allows customers to extract Vault data “to power Al applications,
analytics, and system-to-system integrations.” (°*' www.veeva.com). It even promises forthcoming built-in connectors to
common platforms (Snowflake, Databricks, etc.) (° www.veeva.com).

To summarize, Direct Data API turns Vault into a data source for Al: instead of pulling records piecemeal, one can
schedule a pipeline that pulls the whole corpus, then uses that in an external system. This decoupling is crucial for RAG
and embeddings: it provides the underlying data quickly. In practice, companies might load the Vault extract into a data
lake, run a job to download or OCR documents as needed, compute embeddings, and build search indices — all more
easily than if limited to the older APIs.

Direct Data API File Types

The Direct Data API produces three file categories (see Table 1):
1. Full Files: Daily (24h) complete Vault snapshot from creation to current date (°° developer.veevavault.com). Used for
initial load or full refresh.

2. Incremental Files: Generated every 15 minutes with only changes since last interval (°°/ developer.veevavault.com).
Enables near-real-time pipelines.

3. Log Files: Daily audit logs (system, document, object, login) for granular change tracking (-*°!

developer.veevavault.com).

These file exports make Vault data consumption straightforward and timely, which is essential for building useful LLM-
based applications that rely on the latest information. For example, a question-answering agent on Vault would require
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up-to-date documents; incremental updates ensure the agent’s knowledge stays current.
Table 1. Vault Direct Data API File Types and Contents (°°! developer.veevavault.com) (?° developer.veevavault.com)

File Type Contents Cadence /| Usage

Entire Vault dataset of that Vault from inception to now. Includes all Vault Objects (records, links, fields), Document metadata
[26] Generated once every 24 hours (nightly). Use for initial
Eull File (types, fields, relationships, pointers to files), Picklists, Workflows, and Audit Logs. ( dataset load or periodic full reloads. Captures the

([281 complete state of the Vault at a point in time.

developer.veevavault.com) developer.veevavault.com)

Only the data changed or added in the last 15-minute interval. Includes updated/new object records, document metadata .
28] Generated every 15 minutes. Use to update external
8

33
Incremental ~ changes, etc. Excludes unchanged data. ([dd] de\/e\oper.veevavault.com) ( data stores frequently, so Al/analytics models see near-

develo pe r.veevavault. comy real-time Vault changes without full reload.

One file per day categorizing all audit events: System log, Document log, Object log, Login log, etc. Detailed trace of who Generated daily. Use for detailed auditing and change
Log File [29] tracking. Enables traceability for compliance and

changed what and when. (‘“~ developer.veevavault.com) incremental data so Al models know what changed.

Having outlined Vault and its Direct Data API, the next sections examine how LLMs and Al models can integrate with this
data: using retrieval (RAG), vector embeddings, and document intelligence on Vault content.

Integration Pattern: Retrieval-Augmented
Generation (RAG) with Vault

What is RAG?

Retrieval-Augmented Generation (RAG) is an architecture that combines a large language model (LLM) with an
external retrieval system to improve answer accuracy and grounding (! blogs.nvidia.com) (**) www.mdpi.com). In plain
terms, a query prompt is first used to retrieve relevant documents or knowledge (from e.g. Vault, Wikipedia, internal
databases), and then the LLM generates text conditioned on that retrieved context. This addresses a core limitation of
LLMs: their “world knowledge” is fixed by their training data and can become outdated or incomplete. RAG allows the
model to pull in fresh, domain-specific information as needed.

An NVIDIA blog analogizes RAG to a courtroom scenario (°*! blogs.nvidia.com): Judges (LLMs) can answer many
questions by default, but for specialized cases they send their clerks to fetch specific precedents from the law library. In
Al terms, the clerk process is RAG. The blog explains:

“Document processing with Generative Al typically involves the RAG (Retrieval-Augmented Generation) pattern for
tasks like field extraction.” (1% techcommunity.microsoft.com)

“Retrieval-augmented generation is a technique for enhancing the accuracy and reliability of generative Al models
with information fetched from specific and relevant data sources.” (I*%! plogs.nvidia.com)

In enterprise contexts, RAG has been the subject of recent systematic reviews. Karakurt and Akbulut (2025) surveyed 63
studies on RAG+LLM in corporate knowledge management. They find that despite the hype, most applications are still in
“experimental” phase: ~63% of RAG systems use GPT-based models and ~80% use familiar retrieval frameworks (e.g.
FAISS vector search, Elasticsearch) (““! www.mdpi.com). Crucially, RAG is especially common in “text-heavy, knowledge-
intensive” enterprise domains like contract analysis and regulatory compliance (*°/ vww.mdpi.com) (%) www.mdpi.com).
For example, their reviewed studies show the largest application buckets were regulatory compliance (26% of cases) and

36]

contract automation (23%) ([ www.mdpi.com), both directly relevant to Vault's use cases.

Applying RAG to Veeva Vault content means using Vault documents or records as the knowledge base that the LLM will
retrieve from. The process typically involves:
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1. Indexing Vault Content: Extract text and metadata from Vault documents (or their OCR text layers) and store in a searchable index. This
could be a vector database (dense embeddings) or a text search index (Elasticsearch), or a hybrid of both ([14] www.mdpi.com) ([20]
www.mdpi.com). Metadata (like document type, date, tags) can also be indexed for filtering.

2. Query Processing: When a user makes a query (e.g. “What are the actions taken for recent deviations in Batch #1234?"), the system
first retrieves the most relevant Vault content. This might use semantic similarity (cosine on embeddings) or BM25-style keyword search,

depending on the implementation ([MJ www.mdpi.com) (LZOJ www.mdpi.com).

3. Context Concatenation: The retrieved documents or text snippets are combined into a context prompt. The LLM is then asked to
generate an answer using both the original question and the retrieved context. Proper engineering of the prompt is crucial.

4. Generation and Attribution: The LLM outputs an answer. In best practices, it also provides citations or references to the source
documents (some RAG frameworks embed special markers for this). For Vault content, the answer might reference document IDs or “as
per the FDA guideline doc X" to ensure traceability.

This RAG pipeline ensures that the LLM’s answers are not hallucinated from generic facts but are grounded in the up-to-
date, domain-specific Vault data. In compliance-sensitive settings, this grounding is critical.

RAG Implementation with Veeva Vault

To implement RAG on Vault, architects use Vault's APIs to supply data to the retrieval layer. A common approach is:

« Data Extraction: Use Direct Data API to dump Vault object records and document metadata ([281 developer.veevavault.com).
Specifically, get the list of all relevant documents (PDFs, Word, etc.) and their text. If documents are scanned or require parsing, run OCR
(Vault can provide a text rendition via API) or integrate with a Document Intelligence preprocess (via Azure/Google Document Al as
described later).

o Text Chunking and Embedding: Split large documents into manageable chunks (e.g. by paragraph or fixed token size) and compute

text embeddings using an LLM or embedding model (e.g. OpenAl’s text-embedding-ada-002, Meta’s Llama-2 embeddings, etc.). Each
chunk is stored in a vector database (like Pinecone, Weaviate, AWS Kendra, or even Elasticsearch with vector support) ([ZO]

www.mdpi.com) ([151 www.mdpi.com). Metadata (which Vault doc and page the chunk came from) is stored alongside.

* Querying: When a user questions the system, encode the query into an embedding and find nearest neighbor chunks in the vector store.
Retrieve those text snippets (or requested fields from Vault), possibly filter by metadata (e.g., same document type or timeframe).

« LLM Prompting: Feed the retrieved text as context into an LLM. For instance, OpenAl's GPT-4 can take up to ~8000 tokens; we include
the top relevant chunks plus the query prompt, clearly labeled. The system might use few-shot prompts or instruct the model to answer in
a certain style (e.g. “Answer precisely citing Vault documents”).

« Output Handling: The LLM outputs an answer. Enterprise implementations often require the answer to cite sources. Tools like the
Harvey API shown below demonstrate citing relevant docs:

Example (Harvey API) — A developer documentation for the Harvey Vault-RAG API shows how a query “Summarize
these documents.” on NDA contracts yields:

“Contract Analysis Summary: The Non-Disclosure Agreement (NDA) between TechCorp Inc. and DataSolutions LLC
establishes a comprehensive framework for protecting confidential information... Key provisions include a 24-month
confidentiality period, restrictions on disclosure... [3] [1] [2] [4]”

The response comes with numbered citations pointing to actual text excerpts from the NDA PDF. (1

developers.harvey.ai).

In [22], Harvey's API demonstrates a completion call ( /api/v2/completion ) using a “vault” knowledge source (project
folder ID and file IDs). The response JSON includes both the summary and a “response_with_citations” field that shows
the answer with bracketed citation numbers. Each citation is tied to specific text segments from the Vault document
(NDA) that support the answer (°°! developers.harvey.ai). This is a concrete example of RAG applied to Vault: the system
retrieved the NDA text, summarized it, and cited the source.
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Portfolio of RAG tools: Many platforms offer RAG-as-a-service (LangChain, SeaQL, Weaviate, Llamalndex, etc.), but key
are hooking up Vault. Typically, the Direct Data API can give the list of documents and their text. Alternatively, one can
use Vault's regular DMS API to download documents on demand, but that's less efficient for initial indexing.

Benefits and Challenges of RAG in Life Sciences

Benefits:

« Accuracy & Currency: By grounding answers in Vault's own documents, RAG significantly reduces hallucinations.
The MDPI review notes that a primary benefit of RAG in regulated industries is improving accuracy by integrating up-
to-date domain data ("*°) www.mdpi.com). For example, when answering questions about SOPs or trial results, the
system uses the actual Vault content as evidence.

« Contextual Understanding: RAG lets LLMs operate on the rich context of specialized content (protocols, contracts,
regulations) that generic LLM might not fully capture. As NVIDIA says, it provides “authoritative, source-grounded

16]

answers” when needed (*°/ blogs.nvidia.com) (57! blogs.nvidia.com).

« Scalability: Once an index is built, many questions can be answered by quick search rather than heavy database
queries. RAG scales better than iterative API calls for each question. Also, because Vault's Direct Data AP delivers

entire datasets, index updates can be automated with incremental files (°* developer.veevavault.com).

« Auditability: In regulated workflows, it's important to trace how an answer was derived. RAG enables showing the
pieces of evidence (document excerpts) used by the LLM. The Harvey example’s citation mechanism is one
approach; hybrid systems can log which chunks were retrieved and fed into the model. This supports compliance
with audit requirements.

Challenges:

- Data Privacy & Security: Feeding sensitive Vault content to LLMs raises concerns about exposing proprietary
information. We refer to Vault content as “secure, validated data”. Vault's design (and Veeva Al vision) calls for
agents that have secure access to Vault data, implying on-premise/private LLMs or secured cloud enclaves. The
Clarkston blog highlights that Veeva agents “understand the system” including SOPs/CAPAs, and have “direct,
secure access to relevant data, documents, and workflows” (1°?! clarkstonconsulting.com). In practice, organizations
must ensure the retrieval system is behind enterprise security controls and that any cloud LLM usage meets life
sciences data guidelines (e.g. HIPAA, GDPR); some opt for private LLM instances or tokenization.

« Latency and Throughput: A RAG lookup involves multiple steps: vector search, prompt construction, LLM
inference. Even though each is fast, the combined latency can be substantial (hundreds of milliseconds to seconds).
For high-volume user loads, careful optimization is needed. The MDPI review notes fewer than 15% of studies
tackled real-time integration challenges (“°/ www.mdpi.com), implying this is an area of active work.

« Maintenance: Document collections evolve (new SOPs, new research). The RAG index must keep up — e.g.,
ingesting incremental DDA files and re-indexing changed documents. Veeva’s Direct Data incremental updates
(every 15 min) can help streamline this, but building an auto-update pipeline is nontrivial.

« Fine-tuning vs Prompting: Deciding whether to fine-tune a language model on Vault-specific text or rely purely on
retrieval prompting is also a strategic choice. The MDPI study hints that most approaches remain in prompting mode,
but “few studies address LLM fine-tuning for enterprise data” (°°' vwww.mdpi.com). In regulated contexts, extensive
fine-tuning can complicate validation (you must re-validate the model behavior).

In summary, RAG is a powerful pattern for bringing the vault's internal knowledge to bear in answers. It aligns well with
life sciences needs for accurate, evidentiary intelligence. However, system architects must design for compliance: e.qg.
ensure the LLM does not leak, build traceable logs, and implement guardrails. In regulated domains, one approach is to
treat the retrieved context and answer themselves as official artifacts (much like a literature review answer), rather than

allowing open-ended speculation.
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Integration Pattern: Embeddings and Semantic
Search in Vault

Another key pattern is using vector embeddings of Vault content for semantic search and relatedness queries. Instead
of generating answers, this pattern focuses on searching across Vault for similar or relevant documents given a query
vector. Embedding-based search underpins RAG's retrieval step, but here we address its standalone uses.

What Are Embeddings?

Embeddings are numerical vector representations of text (or other data) learned so that semantically similar items map to
nearby vectors. Modern LLMs and transformer models can produce high-quality embeddings for sentences, paragraphs,
or entire documents. A similarity search then finds documents whose embeddings have a high cosine similarity to a query
embedding.

Examples of enabling technology: OpenAl's text-embedding-ada-002 , Meta’'s Llama2 embeddings, Google’s Universal
Sentence Encoder, etc. Enterprise systems like Pinecone, Weaviate, and vector-enabling search engines provide storage
and fast nearest-neighbor search over these vectors.

Building a Vault Embedding Index

To apply this to Vault, one typically:

1. Acquire Text: For each Vault document (or record), extract a textual representation. If the doc is a PDF or image, use OCR (Vault text
rendition API or external OCR). If it's a text file, pull it directly. (Vault's Direct Data API provides pointers to docs, but one must download
them via regular Vault API to get the content.)

2. Chunking: Because documents may be long, they are often split into chunks (e.g. paragraphs or pages). Each chunk is converted to text
(lowercased, cleaned).

3. Embed: Pass each chunk through an embedding model to get a high-dimensional (e.g. 1536-dim) vector. Store vectors in a vector store
(many companies use Pinecone or open-source alternatives like Weaviate, Milvus, or even relational DBs with approximate search
libraries). Metadata (original document ID, chunk index, any Vault fields) is stored alongside each vector.

4. Querying: When a user asks about a topic (e.g. “Adverse events recorded for drug X”), their query is also embedded. The system returns
the nearest document chunks in vector space (K nearest neighbors). These results can be shown as a ranked list of Vault documents or
fed to an LLM (as in RAG). One can mix this with keyword filters based on document type, date, or SOP names.

Thus an “embedding search” system lets users do conceptual search. Instead of exact keyword match, it can find
documents with similar meaning. For instance, a search for “safety incident” might retrieve records labeled “adverse
event” if context overlap is high. Embeddings capture synonyms and context.

Use Cases and Examples

+ Semantic Document Search: Teams can query Vault for relevant documents by concept. For example, medical affairs staff could search
for clinical trial results related to “blood glucose levels” and find relevant clinical study reports even if they mention related terms
(“hyperglycemia markers”). Embedding search can retrieve such semantically aligned docs even if keywords differ.

+ Document Similarity / Clustering: Using embeddings, Vault content can be automatically clustered or recommendations made. For
example, when reviewing a new regulatory guideline, a regulatory affairs user could see “Other documents similar to this one in Vault”.
This might unearth older guidelines or internal procedures that are relevant precedents.
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« Deduplication and Consolidation: Large Vaults may have overlapping content. Embeddings help detect near-duplicate documents
(e.g., two versions of an SOP) by high vector similarity. Automated review workflows could merge or tag duplicates.

« Topic Modeling / Dashboards: By embedding all Vault documents, one can perform analytics on vector clusters to identify “what topics
live in Vault”. For example, an R&D dashboard could show emerging topics in research by clustering recent study documents.

Case Study: Embedding Search in Regulatory Context (Hypothetical)

Atop 20 pharma company creates an Al-driven “Vault Search” tool. They extract all documents under their Clinical Vault
folder and index them by embeddings. Now, a user typing “FDA guidance on patient inclusion criteria” sees not only the
formal guidance PDF but also related protocol documents and submission sections that mention evolving criteria. The
tool can highlight actual sections (document excerpts) where similar concepts appear. This saves analysts from manually
reading dozens of files. While we lack a public reference for this exact use, it aligns with industry trends: many
enterprises adopt semantic search for compliance (MDPI review notes RAG and traditional retrieval in compliance use

cases (°° vwww.mdpi.com), implying embeddings too).

Technology Backing

The MDPI survey of enterprise RAG noted that 80.5% of systems use standard retrieval frameworks like FAISS or
Elasticsearch (°° www.mdpi.com). These often underpin embedding search. Hybrid approaches are common: dense
(embedding) search combined with sparse (keyword) or knowledge-graph filters (:“°! vyww.mdpi.com) to ensure precision.
For example, one might first filter Vault docs by a picklist (say all “Quality Documents”), then do vector search within that
subset. This leverages Vault's metadata.

Leading cloud vendors now offer embedding search features: AWS Kendra, Azure Cognitive Search with vector support,
and Google Cloud’s Vertex Search. Some organizations use open-index approaches for full control. Importantly, Vault's
Direct Data API outputs all metadata (including custom object fields) which can be used to tag vectors for filtering (%!

developer.veevavault.com).

Embedding Search vs RAG

It's useful to contrast RAG (question-answer focus) vs pure embedding search:

« RAG uses embeddings internally for retrieval, then generates answers.
- Embedding search may be used in simple search interfaces (no generation) or as part of more complex flows.
« RAG is better for open-ended questions and Q&A. Embedding search is great for bright-line retrieval tasks and

discovery.

They overlap technically; an implementation often does embeddings for both. The choice is about user experience. For
compliance queries, RAG might be used for generating synthesized advice (with citations). Embeddings alone could
power a “Did you mean?” search interface.

Considerations for Vault Data

« Sensitive Data: Vault often contains PII or IP. Embeddings should be stored securely (e.g., in an encrypted index or
on private VPC). Veeva’'s messaging emphasizes security — any external model should follow Vault’s data security
policies (**/ www.veeva.com).

- Data Volume: Large Vaults may have millions of pages. Selecting what to index is pragmatic (e.g. only regulatory
docs, or only the latest versions). However, Direct Data API helps by letting you identify relevant subsets from
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metadata without heavy manual queries.

« Update Strategy: Use the Incremental files from Direct Data API or webhook/event triggers to update only changed
docs’ embeddings. This keeps the index fresh without full rebuilds.

« Validation: Unlike RAG answers where LLM output must be validated, embedding search is deterministic (just
nearest neighbors). However, one should still validate that the embedding model is appropriate for domain text
(some players fine-tune embeddings on pharma corpora).

Integration Pattern: Document Intelligence and
Al Processing

Document Intelligence refers to using Al (especially computer vision and NLP) to extract structured insights from
unstructured documents. This includes OCR to digitize text from images, form recognition to parse fields on forms,
classification models to categorize document type, and even generative summarization. In the Vault context, Document
Intelligence often means processing Vault documents (especially scanned or richly formatted ones) to extract data or
tags.

Examples of Document Intelligence on Vault Content

+ OCR of Scanned Documents: Many legacy or operational documents (lab reports, equipment logs, engineering drawings) may only
exist as scanned PDFs in Vault. Al-based OCR (like those in Azure Form Recognizer or Google Document Al) can convert these to text
and structured output. Once converted, the text can be fed into RAG or embedding pipelines.

« Forml/Field Extraction: Vault often stores structured forms (e.g. batch records, patient case report forms). With Document Al, one can
automatically extract fields (e.g. “Batch #”, “Calibration Date”, “Result” fields) from hundreds of forms at scale. The recent Azure Al
Document Intelligence feature uses RAG-style generative extraction to learn custom schemas ([10] techcommunity.microsoft.com),
which could handle Vault's varied document templates.

+ Document Classification: Using machine learning to auto-label or classify Vault documents. For instance, an Al model could read a
marketing claim document and flag “requires medical/legal review.” These labels then become part of the Vault metadata for easier
search/workflow.

« Anomaly Detection: Al can scan batches of numerical data in reports to detect outliers (e.g. a lab value beyond normal range), aiding
quality checks.

Integration via Direct Data API

How does Direct Data API enable Document Intelligence? Primarily by providing bulk access to Vault content for feeding
into Al models:

1. Data Provisioning: A pipeline can use Direct Data API to identify which documents need intelligence services. For example, an
incremental extract might reveal 100 new quality reports added today. A downstream process then downloads those documents (via
standard Vault API using the IDs from the export) and sends them to a Document Al system.

2. Metadata Coupling: Direct Data API includes references to Vault document IDs in the file (see metadata fields) (1281
developer.veevavault.com). This means any extracted data (via OCR or form-extraction) can be linked back to the original Vault doc.
For instance, after running a Google Document Al process on “Equipment_Calibration_2025.pdf”, the extracted fields can be mapped into
a Vault object (or added as metadata) using the document ID.

3. Continuous Learning: One could feed the results of Document Al back into Vault. E.g., OCR’d text could be stored in a Vault text field
(enabling Vault Fulltext search), or extracted key fields could populate object records. This effectively makes Vault smarter about its own
content.

© 2026 IntuitionLabs.ai - North America's Leading Al Software Development Firm for Pharmaceutical & Biotech. All rights Page 11 of
reserved. 20


https://techcommunity.microsoft.com/blog/azure-ai-foundry-blog/azure-ai-document-intelligence-now-previewing-field-extraction-with-generative-a/4219481#:~:text=Document%20processing%20with%20Generative%20AI,for%20the%20field%20extraction%20task
https://developer.veevavault.com/directdata#:~:text=Direct%20Data%20API%20extracts%20the,following%20data%20from%20your%20Vault
https://developer.veevavault.com/directdata#:~:text=Direct%20Data%20API%20extracts%20the,following%20data%20from%20your%20Vault
https://intuitionlabs.ai/?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=veeva-vault-llm-integration-rag-direct-data-api-patterns.pdf
https://intuitionlabs.ai/articles/veeva-vault-llm-rag-direct-data-api?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=veeva-vault-llm-integration-rag-direct-data-api-patterns.pdf
https://intuitionlabs.ai/?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=veeva-vault-llm-integration-rag-direct-data-api-patterns.pdf

E IntuitionLabs  |ntuitionLabs - Al Software for Pharma & Biotech

Veeva Vault LLM Integration: RAG & Direct Data API Patterns

Example Integration: Using Azure Al Document Intelligence with Vault. Some integrators (e.g. OneTeg iPaaS) already
market connectors that let you call Azure Document Intelligence directly on Vault DAM apps (! oneteg.com). In practice,
one might set up a workflow: “When a document is filed in Vault and tagged ‘Forms’, send it to Azure Document
Intelligence. Parse key fields, then update the Vault record with the extracted data.” A detailed example could be: daily lab
reports are PDFs in Vault; Document Intelligence extracts patient IDs, test results; the system then populates a Vault
clinical data object for analytics.

Generative Al and Field Extraction

Recent advances blur lines between RAG and Document Intelligence. Microsoft’s Document Intelligence product now
uses a RAG-like generative model to do field extraction (*°! techcommunity.microsoft.com). Their blog states:

“Document processing with Generative Al typically involves the RAG pattern for tasks like field extraction... Managing
the complexities of RAG (chunking, vectorizing, indexing) are now no longer needed for the field extraction task.” (I**!

techcommunity.microsoft.com)

In other words, Azure’s new custom field extraction lets you define a schema and a generative model does the extraction
with built-in RAG under the hood, outputting “grounded results” with confidence scores (I*°! techcommunity.microsoft.com).
This signifies how mainstream Document Al is embracing the RAG approach internally. For Vault, this means future
systems may automatically combine retrieval and generation to understand forms. Imagine simply specifying “extract all
claims with their justification from X document”; the Al would retrieve relevant snippets and fill fields with context, without
manual indexing.

Data Flow Diagram (Conceptual)

Below is a conceptual table (Table 2) contrasting these integration patterns for Vault (RAG, Embeddings, Document
Intelligence via DDA):

Table 2. Comparison of Al Integration Patterns for Veeva Vault Data

Pattern Data Flow & Methods Use Cases Pros Challenges

- Extract document text via Direct

Data API + Vault di load .
ata ‘ault downloac - Answers grounded in current data

RAG (Retrieval-
Augmented
Generation)

Embeddings
Search

Document
Intelligence (DDA-
driven)

- Index text chunks (vector DB or
search engine)

- At query time, retrieve relevant
chunks

- Prompt LLM with query +
chunks; generate answer (with
citations)

- Extract or copy Vault doc text

- Compute and store embeddings
for each document or chunk

- At query, embed user input and

retrieve nearest docs

- Optionally, show similar doc list

or feed into LLM

- Use Direct Data API to list
new/changed docs

- Batch feed documents (PDFs,
images, scanned forms) to Al
OCRI/NLP service (Azure/Google)
- Receive structured output
(fields, entities, text)

- Load results back into Vault or
analytics DB

Complex Q&A on Vault content (e.g. “Summarize

the CAPAs for device failure™); regulatory
questions; drafting dc

Vault knowledge.

Semantic search (“find docs similar to X”), content

using

recommendation, clustering related documents,

deduplication.

Auto-extract structured data from Vault docs (e.g.

invoice fields, EDC data points, safety report
fields), classify or tag docs, perform automated

QA checks.

(reduces hallucination)

- Wide coverage of Free-Text queries
! " [9]

- Can cite specific docs (

developers.harvey.ai

- Fast retrieval (neighbors search)

- Handles synonyms/semantic matches
better than keyword

- Lower risk (no generation, read-only)

- Automates laborious data entry

- Can reveal insights hidden in scanned
archives

- Often high accuracy with trained
models

- Requires building and maintaining index
- LLM costs & latency

8
- Guardrails needed to avoid info leaks ([ ]

www.sciencedirect.com)

- Index can be large
- Quality depends on embedding model

- May need combining with keyword filters for

precision

- Requires management of data pipelines

- Asset transfer risk (sending docs to Al service)

- Models may need retraining or adaptation

Note: These patterns can be combined. For example, a search result from an embedding lookup could be fed as context
to a RAG query. Document Intelligence outputs (like text content) can feed into both RAG and embeddings as well. The
Direct Data API facilitates all by making the raw Vault data accessible externally (X viw.veeva.com) (28

developer.veevavault.com).
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Data Analysis and Evidence

This section presents data and research findings that illuminate the state of Vault+LLM integrations in life sciences. We
draw on recent industry surveys, technical studies, and expert commentary.

Industry Adoption Trends

« Survey of Life Sciences Leaders (Salesforce, 2025): An industry-wide survey reported on September 25, 2025 finds that life sciences
executives are highly optimistic about Al. 94% expect Al agents (i.e., intelligent assistants) to be critical for scaling organizational capacity
([3] www.salesforce.com). Compliance is singled out: 64% of regulatory/compliance leaders are “very excited” to use Al in their daily
work ([18] www.salesforce.com), even while “compliance risk” is cited as the top factor curbing enthusiasm ([18] www.salesforce.com).

The survey concludes that compliance teams feel immense pressure (64% say workloads “heavily impacted” by regulatory volatility) yet

see Al as the top solution area ([42] www.salesforce.com). In sum, nearly all leaders (96%) believe Al will become “essential” within two

years (BJ www.salesforce.com). This underscores a looming shift: Vault end-users (quality, regulatory) are primed to adopt Al helpers,

assuming the technology matures in a controlled way.

* GenAl Scaling Report (McKinsey, 2025): A McKinsey article (Jan 2025) surveyed ~100 pharma/medtech Al project leaders. Key
findings: 100% have experimented with generative Al, 32% have begun “scaling” pilots, but only 5% declare that genAl is yielding

“significant financial value” for their company (L6J www.mckinsey.com). Meanwhile, 2/3 plan to ramp up Al investment in 2025 (l6J
www.mckinsey.com). This gap between experimentation and realized value highlights implementation challenges — including the very

ones this report addresses (data integration, validation, governance). In particular, generating real business value requires more than
narrow pilots; it needs mature infrastructure (like Direct Data API) and careful monitoring, especially for regulated tasks.

* RAG in Enterprise (Karakurt & Akbulut, 2025): As noted, this systematic literature review (MDPI) analyzed 63 high-quality RAG+LLM
studies in enterprise contexts (1! www.mdpi.com) @4 www. mdpi.com). Their takeaways include: enterprises overwhelmingly use
GPT-based LLMs (63.6%) and standard retrieval tools (FAISS/Elasticsearch, 80.5%) in their RAG implementations ([ZOW www.mdpi.com).
Notably, they find a “lab-to-market gap”: most research still validates models on static data sets, and few studies address real-time
production needs (MSW www.mdpi.com). This suggests that while RAG is well-understood academically, practical deployment in live
workflows (like Vault Al agents) is cutting-edge. The review also found that at least in life science-like domains (compliance, contracts),

retrieval+generate hybrids are the dominant architecture ([361 www.mdpi.com). This supports the relevance of RAG for Vault's use
cases.

+ Regulatory Guidance (EMAJ/HTA, 2024): On the regulation side, the European Medicines Agency (EMA) and Health Technology

Assessment bodies published guiding principles on LLM use in regulatory science (Aug 29, 2024) ([13] www.nsf.org). They acknowledge
LLMs have “enormous transformative potential” but emphasize “safe and responsible” use (embedding structured approaches to maintain

trust) ([13] www.nsf.org) ([46]

www.nsf.org). This underscores that Vault+LLM solutions must incorporate safety and traceability by
design. Similarly, a Lancet Digital Health viewpoint (2024) warns that healthcare LLM applications face substantial regulatory and
safety challenges (hallucinations, misdiagnoses) and calls for enforcement of safety standards ([8] www.sciencedirect.com). In other

words, beyond just tech, governance frameworks will shape these integrations.

Case Examples

« Harvey Vault RAG Demo: As described earlier from [22], Harvey Al (a legal/enterprise Al company) provides a Vault-specific RAG API.
Their example illustrates generating a summary of an NDA contract from Vault docs, complete with numbered citations. ([9]
developers.harvey.ai). This is a direct demonstration (though vendor-driven) of the RAG pattern on Vault content. It shows that current
technology can produce coherent answers anchored to Vault's actual content.
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+ Azure Document Intelligence Field Extraction: While not Veeva-specific, Microsoft's August 2024 blog shows that advanced document
Al services are designed for exactly the document type tasks found in Vault. The blog titled “Azure Al Document Intelligence now
previewing field extraction with Generative Al” explains that its service “provides a simple set of APIs ... to effectively extract content,
structure (tables, paragraphs, sections, figures), and fields...from any document or form” ([47] techcommunity.microsoft.com). It even
reduced pricing to encourage use. Importantly, the new feature “Document field extraction with Generative Al” is explicitly based on RAG

and allows defining custom schemas for any document ([10] techcommunity.microsoft.com). While not a Vault integration per se, it
indicates the capabilities available to integrate with Vault (as in linking Vault to Azure Al).

¢ OneTeg Integration: Niche integration providers like OneTeg advertise connectors between Vault and leading Al services ([4”
oneteg.com) ([48J oneteg.com). For example, they market an “Azure Al Document Intelligence - Veeva Vault Integration,” underscoring

that the ecosystem expects such pipelines. This suggests a trend where mid-market solutions are leveraging Direct Data API (and
standard Vault APIs) to connect Vault DAM with third-party Al tools.

« UiPath and Veeva: In December 2025, RPA leader UiPath joined the Veeva Al Partner Program to automate testing and validation for

Veeva Validation Management (HgJ ir.uipath.com). While this is more about quality automation than LLM answering, it exemplifies
“agentic Al” in Vault context: UiPath’s scripts can drive Vault Uls or APIs automatically (creating a kind of software agent). The press

release notes a prebuilt Veeva API connector for secure workflows ([SUJ ir.uipath.com). It highlights that the industry is rapidly building Al
integrations on top of Vault's API layer. Although UiPath’s tools do not process natural language per se, the partnership shows how Al will
weave into Vault processes (e.g. automated end-to-end test scripts for Vault apps).

In all, these examples paint a picture: Vault is being positioned as a data foundation for sophisticated Al, and partners
are rapidly building out tools around it. The direct evidence of RAG on Vault (Harvey) and field extraction (Azure) shows
technical feasibility; the surveys (Salesforce, McKinsey) show the business drivers; and Veeva’s own announcements
verify commitment to Al in the platform.

Implications and Future Directions

Transforming Knowledge Workflows

The integration of Vault with LLMs is expected to significantly impact how life sciences professionals work:

« Automation of Routine Q&A: RAG-based chatbots or assistants can answer questions that normally require sifting through multiple
documents. For example, a regulatory affairs person writing a briefing might ask, “List all approved indications for Drug X in the EU", and
get a synthesized answer with citations from prior submissions or guidances. This can speed up literature review tasks, compliance
checks, and audit preparation. As one industry commentary notes, embedding Al directly in content platforms lets users get insights “in

-
one click” ([3“ www.veeva.com).

« Intelligent Content Creation: Generative Al can assist in drafting text (e.qg. first drafts of protocols, summary reports). Vault's controlled
data ensures that the Al has access to the necessary background. However, outputs must still be human-reviewed; Vault's compliance
frameworks would require marking Al-generated content with version/audit trails.

« Enhanced Document Management: Al can enrich Vault metadata. For instance, document classification models can auto-tag new
uploads (e.g. identifying a PDF as an NDA, Briefing Document, Lab Report). This improves searchability. Similarly, Document Intelligence
can extract key metadata (dates, version info) into Vault's schema.

« Quality & Compliance: As Clarkston Consulting highlights, Al agents will “flag trends” in quality data (e.g. deviations, CAPAs) before
they escalate ([7] clarkstonconsulting.com). A practical example: an Al agent monitors the Vault Quality module and alerts QA managers
if it detects an unusual increase in a particular type of deviation. Another: Al checks marketing materials in Vault for compliance with local
regulatory guidelines (e.g. missing black-box warnings) ([52] www.veeva.com). These proactive workflows can reduce risk and improve
audit readiness.

However, organizations must grapple with new validation and governance issues. Regulatory agencies are already
clarifying expectations for Al use. The EMA's guidelines emphasize fully auditable and cautious integration (\**
www.nsf.org). Veeva itself brands Vault as a “validated environment” and assures that its Al keeps data secure (*°!
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www.veeva.com) (Pl www.veeva.com), but customers will still need to update their validation plans (for example, testing the
performance of an Al agent, ensuring outputs are correct). As Deloitte in the UiPath release notes, validation processes
themselves “must be continuous, intelligent, and inspection-ready” in an Al era (°*! ir.uipath.com).

Technical and Organizational Challenges

« Data Quality and Governance: Al models are only as good as the data fed into them. Vault's records may contain inconsistencies,
legacy language, or irrelevant content. Integrators must establish curation pipelines (e.qg. filter out archived drafts) to reduce noise.
Additionally, when an LLM gives an answer, users need to trust its accuracy; this calls for human-in-the-loop review especially at first.
Over time, confidence metrics could allow more autonomy.

« Scalability and Latency: RAG servers and vector stores must handle potentially huge Vault archives. Enterprises will need cloud or on-
prem infra that can scale. Technologies like approximate nearest neighbor search (used by FAISS, etc.) help with speed. We should note
the MDPI review’s emphasis on “low latency architectures” as a research frontier (L54J www.mdpi.com). Keep indexes warm in memory
or use GPUs for LLM inference to minimize delay.

« Security and Privacy: Vault content often includes proprietary information (drug formulas, patient data). Any LLM integration must
comply with data regulations. Veeva’s materials promise that Vault Al keeps data per-customer isolated ([23‘ www.veeva.com).
Architectures may use private enterprise cloud instances of LLMs (e.g. Azure OpenAl in a private VNet, or Anthropic on AWS Bedrock) to
ensure data never leaves secured boundaries. Differential privacy and encrypted embeddings (as discussed in ML research ([55‘
www.mdpi.com)) may become necessary for cross-system queries.

¢ Interoperability with LLM Platforms: Veeva says Al Agents will be “LLM-agnostic” ([23}

www.veeva.com). In practice, organizations will
integrate Vault with popular LLM APIs (OpenAl, Anthropic, Google) or in-house models. A future direction is standardizing protocols: e.g.,
connecting Vault to models via Vertex Al, Azure’s Al service, or Llamalndex pipelines. Standards and connectors (like the mentioned

UiPath connector or Mulesoft) will evolve. Veeva’'s Al Partner Program likely means certified solutions and libraries will emerge.

« Staff Skills and Change Management: Survey data indicate that lack of Al-ready data and cultural resistance are big barriers (56}
www.zs.com). Teams must be trained to formulate questions for Al, interpret its outputs, and to maintain Al workflows. Change
management is crucial; an enterprise Al strategy should involve IT, compliance, and end-user training in tandem.

Future Directions

Several exciting developments loom on the horizon:

« Multimodal RAG: Future Al agents could ingest not just text but images, tables, and structured data. Vault often contains figures, design
schematics, or tabular reports. RAG frameworks are extending to multimodal (text+image) models. For example, an Al agent might
analyze a scanned lab chart in Vault alongside textual reports. Research envisions combining images and documents into unified retrieval

([57] www.mdpi.com), which Vault could support by exporting attachments.

* Knowledge Graph Integration: RAG systems may incorporate knowledge graphs for reasoning and precise concept lookup ([14]
www.mdpi.com). Vault's structured data (object relationships, ontology terms) could form a private KG. A hybrid search could use graph
queries first to narrow document context before vector search. This adds explainability, which is valuable for regulated answers.

* Adaptive Retrieval: Agents might personalize retrieval over time based on user roles, past queries, or feedback (LSBJ www.mdpi.com).
In Vault, for instance, an agent might learn that a QA auditor often ignores training documents and focuses on SOPs and incident reports.
The system could adaptively prioritize different parts of the Vault corpus for different user groups.

« Benchmarking and Evaluation: The MDPI review stresses the need for real-world evaluation metrics beyond simple accuracy (159J
www.mdpi.com). Future research may create benchmarks specific to life sciences, like how well an LLM answers compliance questions.
Veeva and partners might drive development of such benchmarks.

« Ethics and Oversight: As Al agents become fluent, governance frameworks will tighten. Expect regular audits of Al systems, and
possibly models that can “self-validate” (flag low-confidence answers). The “four principles” infographic by EMA ([461 www.nsf.org)—
transparency, explainability, privacy, and human control — may be incorporated into system design (e.g. forcing LLMs to include source
quotes ensures traceability).
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¢ Platform Evolution: Veeva’s announced timeline is aggressive: public agents for commercial and quality by end of 2025/2026 ([60]

www.veeva.com) ({1 clarkstonconsulting.com), then across clinical/regulatory by late 2026. This means in two years most Vault
environments could have built-in Al shortcuts. Over that horizon, one might see third-party tools embedding Vault RAG. Companies like
Harvey (as noted) specifically target Vault knowledge. In the long term, Vault itself might provide first-class RAG search Ul if Veeva
leverages Direct Data API internally.

Finally, economics will matter. Veeva notes that Direct Data AP!I is now free with Vault (") www.veeva.com), lowering
barriers. LLM inference, however, has costs. Corporate budgets will weigh Al license fees vs. headcount costs. Efficiency
gains (e.g. 80% time saved in document review) will be crucial to justify investment. Emerging open-source LLMs
(Llama2, Mistral) might lower model costs if companies self-host with Beam or Ollama.

Conclusion

The integration of Veeva Vault with generative Al technologies holds transformative potential for the life sciences. By
enabling Retrieval-Augmented Generation, semantic embeddings, and automated document intelligence via the Direct
Data API, organizations can unlock actionable insights from regulatory and clinical content at unprecedented scale and
speed. Our analysis shows that these integration patterns align tightly with industry needs: regulatory/legal teams can get
“one-click” answers with citations (1! developers.harvey.ai) (°* www.veeva.com), quality managers can proactively identify
trends from Vault data (/) clarkstonconsulting.com), and knowledge workers can reuse content more effectively by context
rather than volume (1°? www.veeva.com).

However, these benefits come with non-trivial challenges. LLMs introduce risks of hallucination and data leakage (\°!
www.sciencedirect.com); life sciences regulators demand validated and transparent processes (*°/ www.nsf.org). Therefore,
any Vault+LLM solution must incorporate strong controls: secure model deployment, continuous monitoring, human
oversight, and audit trails linking answers back to source documents. Veeva's own strategy—embedding Al agents with
secure Vault access (7! www.veeva.com) (**) www.veeva.com) and emphasizing no-impact, transactionally-sound APIs (*/
www.veeva.com) (9% developer.veevavault.com)—Ilays a foundation. Case studies (e.g. Vault RAG demos ('°!
developers.harvey.ai)) illustrate that the technology works, while surveys (Salesforce, McKinsey) confirm that industry

demand is high (°! www.salesforce.com) (1 www.mckinsey.com).

Moving forward, we expect continued convergence of data and Al in Veeva environments. Immediate next steps include
piloting RAG chatbots on Vault, deploying vector search for internal knowledge bases, and automating routine form
processing with Document Al. Over the next 2—3 years, as Veeva Al Agents go live across their product suite ('
www.veeva.com) (Y clarkstonconsulting.com), these patterns will become part of mainstream workflows. Moreover,
emerging directions—multimodal Al, federated query, privacy-preserving embeddings—will further enhance capabilities
while addressing concerns.

In summary, “Veeva Vault + LLM” is an emerging architecture for regulated Al. Our comprehensive research—grounded
in technical documentation, academic reviews, and industry reports—finds that when done carefully, it can greatly boost
productivity and insight in life sciences. Organizations should start exploring these patterns now, building data pipelines

(via Direct Data API (“®! developer.veevavault.com)), prototyping RAG Q&A and embedding searches, and engaging with

Veeva's partner ecosystem. By doing so, they prepare to meet the dual goals of accelerating innovation and maintaining
strict compliance in the Al era.

External Sources

[1] https://www.veeva.com/resources/veeva-direct-data-api-now-included-with-vault-platform-to-enable-ai-innovation#:~:PLEAS...
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IntuitionLabs - Industry Leadership & Services

North America's #1 Al Software Development Firm for Pharmaceutical & Biotech: IntuitionLabs leads the US market
in custom Al software development and pharma implementations with proven results across public biotech and
pharmaceutical companies.

Elite Client Portfolio: Trusted by NASDAQ-listed pharmaceutical companies.

Regulatory Excellence: Only US Al consultancy with comprehensive FDA, EMA, and 21 CFR Part 11 compliance
expertise for pharmaceutical drug development and commercialization.

Founder Excellence: Led by Adrien Laurent, San Francisco Bay Area-based Al expert with 20+ years in software
development, multiple successful exits, and patent holder. Recognized as one of the top Al experts in the USA.

Custom Al Software Development: Build tailored pharmaceutical Al applications, custom CRMs, chatbots, and ERP
systems with advanced analytics and regulatory compliance capabilities.

Private Al Infrastructure: Secure air-gapped Al deployments, on-premise LLM hosting, and private cloud Al infrastructure
for pharmaceutical companies requiring data isolation and compliance.

Document Processing Systems: Advanced PDF parsing, unstructured to structured data conversion, automated
document analysis, and intelligent data extraction from clinical and regulatory documents.

Custom CRM Development: Build tailored pharmaceutical CRM solutions, Veeva integrations, and custom field force
applications with advanced analytics and reporting capabilities.

Al Chatbot Development: Create intelligent medical information chatbots, GenAl sales assistants, and automated
customer service solutions for pharma companies.

Custom ERP Development: Design and develop pharmaceutical-specific ERP systems, inventory management
solutions, and regulatory compliance platforms.

Big Data & Analytics: Large-scale data processing, predictive modeling, clinical trial analytics, and real-time
pharmaceutical market intelligence systems.

Dashboard & Visualization: Interactive business intelligence dashboards, real-time KPI monitoring, and custom data
visualization solutions for pharmaceutical insights.

Al Consulting & Training: Comprehensive Al strategy development, team training programs, and implementation
guidance for pharmaceutical organizations adopting Al technologies.

Contact founder Adrien Laurent and team at https://intuitionlabs.ai/contact for a consultation.
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DISCLAIMER

The information contained in this document is provided for educational and informational purposes only. We make no representations
or warranties of any kind, express or implied, about the completeness, accuracy, reliability, suitability, or availability of the information
contained herein.

Any reliance you place on such information is strictly at your own risk. In no event will IntuitionLabs.ai or its representatives be liable
for any loss or damage including without limitation, indirect or consequential loss or damage, or any loss or damage whatsoever arising
from the use of information presented in this document.

This document may contain content generated with the assistance of artificial intelligence technologies. Al-generated content may
contain errors, omissions, or inaccuracies. Readers are advised to independently verify any critical information before acting upon it.

All product names, logos, brands, trademarks, and registered trademarks mentioned in this document are the property of their
respective owners. All company, product, and service names used in this document are for identification purposes only. Use of these
names, logos, trademarks, and brands does not imply endorsement by the respective trademark holders.

IntuitionLabs.ai is North America's leading Al software development firm specializing exclusively in pharmaceutical and biotech
companies. As the premier US-based Al software development company for drug development and commercialization, we deliver
cutting-edge custom Al applications, private LLM infrastructure, document processing systems, custom CRM/ERP development, and
regulatory compliance software. Founded in 2023 by Adrien Laurent, a top Al expert and multiple-exit founder with 20 years of software

development experience and patent holder, based in the San Francisco Bay Area.

This document does not constitute professional or legal advice. For specific guidance related to your business needs, please consult
with appropriate qualified professionals.

© 2025 IntuitionLabs.ai. All rights reserved.

© 2026 IntuitionLabs.ai - North America's Leading Al Software Development Firm for Pharmaceutical & Biotech. All rights Page 20 of
reserved. 20


https://intuitionlabs.ai/?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=veeva-vault-llm-integration-rag-direct-data-api-patterns.pdf
https://intuitionlabs.ai/?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=veeva-vault-llm-integration-rag-direct-data-api-patterns.pdf
https://www.linkedin.com/in/adrienlaurent/
https://intuitionlabs.ai/?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=veeva-vault-llm-integration-rag-direct-data-api-patterns.pdf
https://intuitionlabs.ai/?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=veeva-vault-llm-integration-rag-direct-data-api-patterns.pdf
https://intuitionlabs.ai/articles/veeva-vault-llm-rag-direct-data-api?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=veeva-vault-llm-integration-rag-direct-data-api-patterns.pdf
https://intuitionlabs.ai/?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=veeva-vault-llm-integration-rag-direct-data-api-patterns.pdf

