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Executive Summary

The migration of clinical Trial Master File (TMF) content to modern electronic TMF (eTMF) platforms like Veeva
Vault is an increasingly common initiative driven by regulatory mandates and the need for efficient, inspection-
ready documentation. Fixed-fee project models are often used for such migrations to provide budget certainty,
but they impose strict requirements on project scoping, planning, and execution. This report examines the end-
to-end process of Veeva eTMF migration under a fixed-fee model, detailing the necessary readiness activities,
execution strategies, quality controls, and stakeholder considerations. Drawing on industry case studies,
surveys, and best-practice guidelines, we outline how sponsors and service providers can collaboratively ensure
compliance and success.

Key findings include:

e Regulatory Imperatives and eTMF Adoption: The ICH E6(R2) Good Clinical Practice addendum and other global
regulations increasingly emphasize an electronic, continuously inspection-ready TMF. In 2020, roughly 78% of clinical

organizations reported using a dedicated eTMF system (W www.veeva.com), reflecting the industry shift away from paper
or home-grown repositories toward purpose-built applications. Veeva Vault eTMF is a leading cloud-based platform enabling
real-time TMF management and compliance (e.g., audit trails, ALCOA data integrity).

e Drivers of Migration: Migrating to Veeva eTMF often arises from implementations of new eTMF systems, outsourcing
transitions (CRO-to-sponsor or between CROs), corporate mergers, or consolidation of documentation sources ([2]

www.phlexglobal.com) ([3] www.veeva.com). The goals include improving oversight, accelerating trial close-out, and
ensuring a complete, high-quality TMF.

e Challenges in Migration: eTMF migration projects face technical hurdles (large volumes of documents, diverse file formats,
and legacy metadata) and process issues (ensuring no loss of classification or audit trail, avoiding duplicates, dealing with
“container” files like multi-attachment emails) (/4! www.phlexglobal.com). Upfront planning is critical: surveys of industry
professionals highlight data corruption or omission, lack of clear process, and shifting scope as top risks in TMF transfers

(1o www.phlexglobal.com). Any oversight can lead to rework or compliance gaps.

e Fixed-Fee Project Dynamics: A fixed-fee contract (also called fixed-price) requires precisely defining scope, deliverables,
and timelines upfront ([G] www.iteratorshg.com). This model gives the sponsor budget certainty but places the risk of

overruns on the vendor. Detailed specifications and change-control procedures are essential ([71 www.iteratorshg.com). By
contrast, a time-and-materials (T&M) model is more flexible but introduces cost variability and less predictability. A well-
crafted fixed-fee agreement aligns incentives for efficiency but mandates robust readiness assessment and risk mitigation.

e Readiness and Planning: To support a fixed-fee approach, both sponsor and vendor must jointly carry out thorough
readiness activities before the migration. These include inventorying all existing TMF content, mapping it against the TMF
Reference Model (TRM) or organizational taxonomy, assessing document quality, and clarifying any special formats (e.g.,

digital signatures, compiled PDFs) ([81 www.phlexglobal.com). SOPs and workflows should be updated for the new eTMF,
and training or communication plans established for all stakeholders (clinical teams, QA, CROs). Often an independent
“migration assessment” is conducted to validate the migration scope, identify gaps, and confirm assumptions.

e Execution Strategy: Fixed-fee eTMF migrations typically follow a structured, phased approach. Steps include extracting
source documents, transforming and cleansing metadata, configuring the Veeva Vault environment (lifecycles, document
categories, user permissions), bulk-loading data (using Vault's migration tools or APIs), and performing rigorous
QA/validation. Iterative “pilot” transfers may be done to validate mappings before full-scale data migration. Throughout, a
risk-management plan tracks identified issues, and frequent stakeholder communication maintains alignment. Successful
examples demonstrate that automation can significantly accelerate these steps. For instance, Praxis Precision Medicines
used Veeva's Vault TMF Transfer feature to automate CRO-to-sponsor transfers, cutting migration prep time by 84% and

study close-out duration by ~3 months (\°) www.veeva.com).
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e Quality and Compliance: Compliance demands (ICH GCP) require that every essential document be present, legible, and be

accompanied by an audit trail ([101 www.theavocagroup.com). Thus, post-migration reconciliation is mandatory. Teams
compare the count of documents uploaded against the inventory, identify any mismatches or data issues, and rectify them.
Best practices (e.g., Veeva's Expected Document Lists and Milestones) help maintain TMF completeness during and after

migration (Hﬂ www.veeva.com). Reporting dashboards can highlight completeness metrics, enabling focused remediation.
As a result, organizations can demonstrate inspection readiness in the migrated environment.

e Case Study Insights: Benchmarked migrations illustrate the impact of a well-executed approach. In one example, Praxis (a
biotech sponsor) moved its TMF from a CRO-managed system into Veeva eTMF in-house, with a three-person team. This
migration achieved an 84% reduction in preparation effort (25 to 4 days) and reduced staff requirements from three to one,

dramatically accelerating trial close-out (‘9‘ www.veeva.com). A large immunology sponsor (argenx) partnered with a tech
vendor (NNIT) to build an "eTMF Migration Factory”. After an initial manual verification, subsequent CRO transfers of similar

[12]

format saw 95% reduction in validation effort and 100% reduction in QA review ( www.nnit.com), making transfers

nearly effortless. Similarly, Phlex Global reports performing a full migration of a legacy FirstDoc TMF (millions of documents)

to Veeva in 9 months under a fixed timeline and budget (m] www.phlexglobal.com).

Table 1 below summarizes outcomes from representative migrations under fixed-fee engagements:

Company [ Context

Praxis Precision Medicines
([9] www.veeva.com)
(biotech)

argenx (“2] www.nnit.com)
(pharma)

Large Pharma (via

PhlexGlobal) (/'
www.phlexglobal.com)

Migration Details

Transferred all TMF
deliverables from a CRO's
eTMF into their in-house
Veeva Vault eTMF (2021).

Consolidated TMF content
from multiple CRO eTMFs to
Veeva Vault using an
automated “Migration Factory”
approach.

Migrated entire TMF (including
millions of documents and
complex “container” files)
from legacy FirstDoc to Vault

Key Outcomes

TMF transfer prep time cut from 25 to 4 days (84%
reduction); close-out team reduced from 3 to 1; average

study closeout accelerated by ~3 months ([9]

www.veeva.com).

For the second and further transfers from any given CRO,
validation effort dropped by 95%, and QA review
eliminated (100% reduction) (“2] www.nnit.com). Also

achieved consistent scheduling of transfers, reducing
resource uncertainty.

Completed all migrations in 9 months within agreed scope,
under budget, and met stringent quality standards (“3]

www.phlexglobal.com). All legacy audit trails and
document types were preserved at acceptable quality

eTMF. levels.
These examples highlight that, with disciplined planning and the right tools, fixed-fee migrations can be done on
schedule and budget, yielding substantial efficiency gains and readiness improvements.

Introduction

A fully compliant Trial Master File (TMF) is essential for any clinical trial, enabling verification of trial conduct
and data integrity. Historically, TMFs were paper-based or managed in disparate electronic repositories, often
leading to siloed information and compliance challenges during inspections. In recent years, the life sciences
industry has embraced electronic TMFs (eTMFs) to address these issues. eTMFs centralize trial documents
(protocols, consent forms, monitoring reports, etc.) in an auditable electronic system, structured according to
standardized taxonomies such as the TMF Reference Model (TMF RM). For example, the TMF RM provides a
common folder hierarchy and metadata sets used by many industry platforms, including Veeva Vault eTMF (/%)

www.phlexglobal.com).

Migrating TMF content into an eTMF is often triggered by regulatory expectations and business needs. ICH
E6(R2) (effective in the US in 2017) explicitly acknowledges the importance of computerized systems and
electronic records, requiring that clinical data be attributable, legible, contemporaneous, original (or true copy),
and accurate — the ALCOA principle (I'°) www.theavocagroup.com). Regulatory inspectors now routinely expect to
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access the TMF electronically. As the Avoca Group notes, inspectors check that TMFs are complete, readily
accessible, and contain necessary audit trails (I'°) www.theavocagroup.com). Furthermore, EMA and FDA
guidelines emphasize that sponsors remain ultimately responsible for the entirety of the TMF, even if parts

[16]

reside with CROs or other partners (''°! www.theavocagroup.com)

Industry trends reflect these pressures. A 2020 industry survey of over 500 global clinical professionals found
that 78% of organizations used a stand-alone eTMF application (I°! www.veeva.com) (up from just 17% in 2014
(171 www.veeva.com)). Use of general-purpose document methods (file shares, paper shipments) has
plummeted. In practice, this means that sponsors and CROs are moving to unified systems like Veeva Vault,
Bioclinica eTMF, or others, that support real-time oversight, expected document lists (EDLs), and integrated
CTMS-trackers. The transition to eTMF is expected to improve TMF completeness (62% of respondents
reported better visibility using eTMFs), quality, and inspection readiness (”81 www.veeva.com).

However, migration to a new eTMF is non-trivial. It involves moving potentially millions of documents while
preserving metadata, version histories, and regulatory compliance. A structured, validated approach is required.
This report focuses on the fixed-fee project model for Veeva Vault eTMF migrations, discussing how
organizations can ensure readiness and effectively execute the migration under a fixed-price agreement.

eTMF and Regulatory Context

Before examining migration strategies, it is useful to review the regulatory and operational context of the TMF.
The ICH E6(R2) addendum (2016) and other guidelines (EMA's GCP inspectors’ guide, FDA Data Integrity
guidance) reinforce that the TMF must contain all essential documents for a trial (') www.theavocagroup.com)

(1'% www.theavocagroup.com). Regulators expect that:

o Completeness: The TMF has all essential documents to verify trial conduct and data quality (/"¢

www.theavocagroup.com).

o Data Integrity: Records must adhere to ALCOA (Attributable, Legible, Contemporaneous, Original,
Accurate) principles (I"°! www.theavocagroup.com). Audit trails are crucial metadata, recording who, when,
and why data were changed.

o Accessibility: Inspectors should find the TMF easy to navigate, with minimal orientation time (/%
www.theavocagroup.com). ldeally, document locators and indexes allow direct access to files. Modern eTMFs
facilitate this via dashboards and search.

Historically, sponsors would manually gather documents from sites, CROs, and internal groups at study close-
out, which often introduced delays and errors. eTMF systems automate and centralize many of these tasks.
Modern eTMFs (such as Veeva Vault eTMF) often integrate with Clinical Trial Management Systems (CTMS) and
other modules to streamline workflows. For instance, a direct integration to Veeva RIM or QualityDocs can allow
cross-linking approved documents (protocols, plans) into the eTMF ("*") www.veeva.com). These capabilities
support what Veeva calls a “constant state of inspection readiness” (1% www.veeva.com).

Surveys indicate that unified eTMF use correlates with better outcomes: organizations using purpose-built
systems report higher compliance and oversight (!'®/ www.veeva.com). This has spurred an industry trend toward
migrating TMFs into systems like Vault eTMF. In planning such projects, it is crucial to keep regulatory
expectations front-of-mind - the migration must preserve completeness, auditability, and controlled
vocabularies. Every migrated document must still link to a protocol/study, be date/time stamped, and be with
correct sign-offs as originally recorded.

Veeva Vault eTMF Platform
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Veeva Vault eTMF is a leading cloud-based eTMF offering. It is part of the Veeva Vault platform (which also
includes modules like CTMS, RIM, QualityDocs). Key features relevant to migration include:

e TMF Reference Model Support: Vault eTMF is built around the TMF Reference Model (versions 3.x and
later). It provides standardized folder structures and metadata picklists, facilitating consistent classification
of documents.

e Document Loading and Transfer Tools: Vault provides the Veeva Loader (for bulk import of documents
and metadata) and Vault TMF Transfer to move documents between Vault instances (e.g., CRO's Vault to
Sponsor’s Vault) ( ).

e Audit Trails: Every object in Vault has a complete audit trail, capturing metadata changes, uploads, and
user actions, aligning with regulatory requirements for data integrity.

o Expected Document Lists (EDL) / Milestones: As described in Veeva's blog ( ) (
), Vault supports EDLs and milestones to track TMF completeness in real time, a capability
that was leveraged even during migration to verify completeness.

e Reporting & Dashboards: Comprehensive reports (e.g., TMF completeness by milestone, document listing)

and graphical dashboards in Vault allow stakeholders to quickly assess TMF health.

Veeva's solutions have become entrenched in many biotech and pharma firms. The vendor claims hundreds of
customers for Vault eTMF, and dozens of user stories have been published (e.g., Praxis, OM Pharma, Alvotech).
This report assumes familiarity with general eTMF concepts and focuses on migrating content into Vault eTMF.

Drivers for eTMF Migration

Organizations undertake TMF migrations to Veeva Vault eTMF for several reasons:
¢ Implementing a New eTMF System: Replacing legacy TMF systems (proprietary, on-premises, or paper)
with a modern solution for better functionality and compliance.

e Sponsor—-CRO Transition: When a sponsor brings TMF management in-house (as Praxis did (
)), or switches CROs, the TMF content must be ported.

¢ CRO-to-CRO Transfer: Some trials may see a change in CRO mid-study, necessitating transferring the TMF
to the new CRQO's system.

e Mergers & Acquisitions: Corporate M&A often leads to consolidating TMFs from different systems or
entities into one standardized eTMF.

e Consolidation of Data: Integrating documents from non-TMF repositories (e.g. safety or EDC outputs) into
the main TMF.

e Regulatory or Sponsor Initiatives: Strategic pushes for digital transformation or unified clinical operations
(as many respondents in the Veeva survey indicated goals to “speed trial start-up” and “improve study
oversight” ( ).

These migrations vary in scope: some move just final approved documents, others migrate ongoing studies mid-
stream (a riskier scenario). The common theme is that legacy content must be reorganized and imported into
Veeva Vault with minimal duplication or loss.

Challenges in eTMF Migration

Migrating TMF content is challenging due to data complexity and compliance requirements. Key issues
include:
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¢ Volume and Diversity of Documents: A single TMF can contain tens or hundreds of thousands of files
(protocol versions, source docs, consent forms, monitoring logs, etc.). PhlexGlobal reports migrations in the

[13]

tens of millions of documents, with hundreds of thousands needing expert review ( www.phlexglobal.com).

Each requires classification metadata upon import.

¢ Legacy System Differences: Each source (a CRO's internal system, a previous eTMF version, paper
archives, file shares) may have different classification schemes, folder structures, and audit practices.
Documents might be indexed differently or not at all. Merging them into a unified taxonomy (like the Vault
TMF RM) requires mapping and possibly manual re-indexing.

e Container Files: “Container” or compound files (e.g. PDF binders, ZIP folders, Outlook .msg emails) pose
special challenges. These may house multiple distinct documents and sometimes duplicate content when
unpacked. Parsing and de-duplicating container content is notoriously difficult () www.phlexglobal.com).

¢ Inconsistent Metadata: Legacy data often has missing or free-text fields that may not match target
picklists. As one migration expert noted, simple data like “screen failed” might have dozens of spelling
variants across systems (\*/! flexdatabases.com). This demands rigorous data cleansing or normalization.

o Digital Signatures and Approvals: Electronic approvals must be preserved or re-established in the new
system. Different systems handle PDFs and sign-offs differently (some embed encryption, others have
separate signed documents). Confirming that an uploaded doc in Vault has the correct signature history is
non-trivial.

e Regulatory Compliance: Ensuring a migration is validated (especially if the previous or target systems are
in-scope computerized systems under GxP or GCP) is mandatory. Each migrated object may need
reconciliation to demonstrate the “same” content arrived intact.

e Live (Ongoing Study) Transfers: Migrating studies that are not yet closed can cause data to drift. One
Phlexexpert noted that without freezing content during migration, teams have had to redo work because
“data changed after the migration expert” (\*°

transition windows is critical.

www.phlexglobal.com). Coordinating system downtime or

e Duplicate Documents: A major pitfall is duplicates. For example, if the same document was held by both
sponsor and CRO (or appears in multiple binders), it could be uploaded twice. The new eTMF may contain
duplicate entries if not caught, which regulators frown upon. Migration plans usually include process to
detect and reconcile duplicates.

e Scope Creep: New documents are often discovered mid-migration (e.g., devices — an ECG or imaging
results — that weren't originally in scope, but a later auditor deems essential). In fixed-fee projects, such
additions must be carefully managed under change controls.

e Resource Coordination: Aligning sponsor, CRO, vendor teams is logistically heavy. Only fundamental
preparation (kickoffs, training) can mitigate communication lags that might otherwise cause delays.

The Phlexglobal “Ask An Expert” webinar (2023) poll of 119 industry professionals corroborates these issues:
the most common migration challenges were corrupt or missing data, and lack of detailed planning ('°’
www.phlexglobal.com). Phlex advises that “upfront planning” of scope is the linchpin of success (/*°
www.phlexglobal.com). A high-level scoping diagram (Figure 2 in their blog) emphasizes analyzing each study’s
completion status, source system versioning, and special cases. Unanticipated items — such as container files
causing duplicates (!*/ www.phlexglobal.com) — underscore the need for a comprehensive checklist (the Phlex
blog end lists 9 example scoping questions ("*°) www.phlexglobal.com)).

In summary, the complexity of eTMF data and regulatory demands means migrations carry significant risk.
A fixed-fee project cannot simply “wing it"; it requires disciplined change management, quality checks, and
contingency planning at every step.
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Fixed-Fee vs Time-and-Materials Model

The choice of a fixed-fee (fixed-price) contract for an eTMF migration has important implications. Under a
fixed-fee model, the sponsor and vendor agree on a total project price for the entire scope. By contrast, a
time-and-materials (T&M) contract bills the sponsor based on actual hours and resources used.

Fixed-Fee Advantages:
e Budget Certainty: The sponsor knows the total cost upfront. This is attractive for budgeting and avoiding
surprise invoices.

¢ Incentive for Efficiency: Since the vendor is paid a lump sum, it is incentivized to complete the work

efficiently. Any excess work eats into its margin, encouraging productivity.
e Accountability for Deliverables: The vendor delivers agreed-upon outputs (e.g. all documents uploaded)
to the required standards. Success is clearly defined by acceptance criteria.
Fixed-Fee Challenges:
e Scope Rigor Required: Every aspect of the work must be defined in detail at contract stage (
) ( ). Ambiguities can lead to disputes.

e Vendor Risk: The vendor bears the risk of underestimation or unexpected issues (e.g., discovering
additional documents or data issues). To safeguard against losses, vendors typically include contingency
buffers or strict change control in the SOW.

e Change Constraints: Changes or extensions often require written change orders and renegotiation.
Flexibility during execution is limited.

e QA Pressure: If the vendor underbids or cuts corners, the fixed budget could incentivize skipping thorough
QA. To counter this, milestones with formal acceptance tests (see below) are critical.

Time and Materials Advantages:

e Flexible Scope: New items can be added without renegotiating the contract (though budget may increase).

e Lower Vendor Risk: The vendor is paid for all hours worked, so unknown difficulties can be accommodated
by simply working longer (though the sponsor pays more).

e Transparency: Sponsors receive detailed timesheets or progress reports.
Time and Materials Challenges:

e Budget Uncertainty: Total cost is unknown until completion. Overruns are borne by the sponsor.
e Potential Inefficiency: The vendor may have less incentive to minimize hours, since more hours means

more fees.

In selecting a model for an eTMF migration, sponsors often prefer fixed-fee to cap cost. However, successful
fixed-fee engagements (especially for intricate TMF migrations) demand meticulous alignment on scope. Key
SOW elements include:

e Detailed document inventory by study/country/site (counts of documents to migrate)

e Specification of metadata fields to be populated (e.g. dossier type, subject, date, etc.)

e Acceptance criteria (e.g. completeness targets, data validation rules)

e Project timeline and milestones tied to deliverables (e.g. "upload to UAT vault by X date”) (

)
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e Clearly categorized "out-of-scope” items (e.g. redaction services, scanning new documents)

A benchmark from software consulting suggests that choosing the right pricing model can affect project

success rates by ~30% (" www.iteratorshg.com). The classic project triangle applies: fixed-fee locks cost (and

often time), leaving scope/quality as the flexible factor (1°?! www.iteratorsha.com). Thus, for fixed-fee eTMF
migrations, we emphasize freezing scope and focusing on quality within that framework. When done

correctly, the result is predictable. In Table 2 below, a general comparison is provided:

Table 2. Fixed-Fee vs Time-and-Materials for eTMF Migration Projects

Aspect

Cost
Predictability

Scope
Definition

Risk
Distribution

Change
Management

Incentives

Timeline
Control

Quality Focus

Sources: Generic project management references (' www.iteratorshg.com) (7} www.iteratorshg.com) and industry

best practices.

Fixed-Fee Model

Total cost agreed upfront; sponsor can budget with
certainty.

Requires precise scope specification and output definition

(8 www.iteratorshqg.com).

Vendor assumes risk of overruns; incentivizes on-time

delivery.

Rigid: any change outside initial scope typically requires a
contract amendment.

Vendor motivated to work efficiently; delivering under
time increases margin. Inadequate planning can
incentivize corner-cutting otherwise.

Timeline tied to contract; delays may breach agreement.
Requires clear milestone schedule.

Ideally high — vendor must meet acceptance criteria or
risk non-payment for that milestone. But vendor underbid
can compromise QA.

Time & Materials (T&M) Model

Final cost depends on hours; budget is an
estimate subject to increase.

Scope can remain loosely defined; changes
are billed as extra effort.

Sponsor bears risk of overruns; vendor paid
for actual effort.

Flexible: changes accepted and billed as part
of ongoing work (though they may delay
delivery).

Vendor has less pressure to rush; may
prioritize thoroughness. Could risk
inefficiency if hours expand without
oversight.

Timeline adjustable; sponsor may request
pause or extension more readily.

Generally high — vendor billed for fixes and
quality tasks. Risk of scope creep.

Ensuring Readiness for Migration

For a fixed-fee eTMF migration, thorough readiness assessments and preparation are non-negotiable. This

typically involves a structured readiness workshop or series of analyses, often conducted by the vendor in
collaboration with the sponsor. Important readiness dimensions include:

e Data Inventory and Audit: Compile a definitive list of all TMF documents to migrate. This may involve counting physical
archive boxes, spreadsheets of source records, or database exports from legacy TMF systems. The inventory should break

out documents by study, country, site, and type. The goal is to quantify scope. Tools like the Vault TMF Transfer can

facilitate reconciliation between source and target. Any discrepancies (missing docs, format issues) are flagged early. As

one consultant notes, “the term audit trail can be daunting... regulatory requirement is that every action be recorded”, so

readiness must include ensuring audit metadata is captured ([

33]

www.phlexglobal.com).

e Metadata and Taxonomy Mapping: Legacy systems often have custom classification fields. Align these with the target

Vault attributes (which follow TMF RM). For example, map legacy index fields to Vault's “Document Type,” “Document

Category,” etc. Validate that value sets (picklists) align; if not, plan for data transformation (e.g. standardizing synonyms,
converting date formats). Special categories (e.g. “study plan” vs “protocol” in different systems) need consensus.
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Data Quality Checks: Identify and clean up bad data before load. This includes removing duplicates, consolidating
compound files (e.g. splitting a multi-page PDF binder if needed), fixing encoding issues, correcting mislabeled files. The
earlier (in Pre-Migration) you catch these, the cheaper and easier to fix. Many migrations use sampling or automated scripts

[34]

to find common problems (see Flex Databases example of triaging inconsistent text variants ( flexdatabases.com)).

Configuration Readiness: Ensure the target Vault eTMF is configured for the migration. This includes:
Creating needed Lifecycle states (Draft, Approved, etc.) matching the source.
Setting up Document Categories and Subtypes as needed.

Defining User Groups and Roles (e.g. giving CRO users restricted “uplink-only” access, while sponsor TMF leads get full
rights).

Establishing any required references (e.g. countries, sites, subjects must exist in Vault or be created).
Validating that Vault's picklists and workflows match the sponsor’s SOPs.

Governance and SOPs: Update Standard Operating Procedures (SOPs) to reflect the migration process. Identify key roles:
who signs off on migrated content, who cleans up errors, etc. As an example from Praxis’s experience, having a “robust plan
({381

for configuration before going live” saved retraining later www.veeva.com). Similarly, Phlex recommends capturing the

project’s "big picture” (completed vs ongoing studies, containership, source system logic) to avoid surprises ([30]

www.phlexglobal.com).

Stakeholder Engagement: Involve all parties early. ClinOps, Quality, IT, and any implicated CROs should attend kick-off
meetings outlining responsibilities. For sponsors now using a CRO's Vault, they must ensure CRO staff have correct access
or train them on the sponsor’s new processes. Praxis's director emphasized including migration expectations in RFPs and

kick-off calls to ensure CROs know exactly what to do ([36] www.veeva.com). Clear communication reduces scope
ambiguity. Detailed questionnaires or checklists can be used to probe for edge cases (as Phlex's blog provides).

Technical Connectivity: Arrange technical setup ahead of time. Vault migrations often use secure FTP or APl connections.
Confirm that the legacy system (on-prem or in the cloud) can push data, or that the migration team can extract archives. If
the legacy TMF is being decommissioned, plan data dumps. Also ensure Vault production (and possibly a staging Vault) are
ready with sufficient storage quotas.

Validation Planning: If either system is regulated (21 CFR Part 11 / EU Annex 11), include validation in readiness. Write up a
Validation Plan for the migration, detailing how each phase (extraction, transformation, import) will be tested and
documented. The plan should cover IQ/OQ/PQ of any tools used (e.g. if Vault loader scripts or third-party tools are used,
their reliability must be proven).

Risk Register: Identify known risks (scope creep, data problems, cutover delays) and mitigation strategies. Assign owners.

A readiness checklist might include tasks like:

Task

Scope Definition

Data Audit

Mapping Review

Configuration
Setup

Process SOPs

Description

Finalize document counts by study/site; agree
on deliverables.

Spot-check sample documents and metadata
from source.

Validate field mappings with clinical and QA
leads.

Build Vault site with all required
picklists/lifecycles.

Update SOPs, training materials for new eTMF
processes.

Readiness Criteria
Signed Scope Document with study/document counts.
No critical data issues found in samples; issue log

created for fixes.

All critical metadata fields mapped or defined; sponsor
signoff on mapping table.

Vault UAT environment ready with correct config;
sponsor Q&A and acceptance.

Job aids/instructions finalized; training sessions
scheduled.
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Task Description Readiness Criteria

. Ensure CROs know new processes (if working . i
CRO Alignment i RFP/contracts updated; kick-off with CROs completed.
in sponsor Vault).

Completing these readiness steps before migration kickoff reduces the chance of costly change orders during a
fixed-fee engagement. It is often prudent to perform a small pilot or proof-of-concept as part of readiness:
migrating a subset of documents (e.g. one open study’s docs during a test day) to reveal hidden issues.

Execution Strategy for Fixed-Fee Migration

With readiness in place, the migration proceeds into execution. Given the fixed-fee setting, the execution must
match the predefined plan. A typical strategy comprises these phases:

1. Kick-off and Final Scoping: Reconvene stakeholders to review finalized scope and plan. Confirm schedule and
communication channels (e.g. a weekly status call). Lock any changes to scope unless formally approved.

2. Legacy Data Extraction: Retrieve the TMF content from source(s). For a CRO transition, this may involve using Vault TMF
Transfer to pull data from the CRO's Vault (if they use Vault). Otherwise, document exports might come from other systems
(FirstDoc, SharePoint, file shares). Data is collected study-by-study. Often, an initial ‘data dump’ occurs in a staging
environment for preliminary review.

3. Data Preparation and Transformation: Clean and organize the extracted data. This can include:

e Unpacking Containers: Splitting emails or compiled PDFs into single documents with proper naming.

¢ Metadata Cleansing: Running scripts to fix known issues (e.g. standardizing date formats, trimming
whitespace from field entries).

e Link Resolution: If the source system used linked documents (e.g. attachments linked in a CTMS), ensure
that those documents are included.

e Document QC: Performing automated and manual checks (file integrity, legibility).
e Priority Sorting: Data might be prioritized by study completion date or risk, focusing first on closed studies

to free data.

FlexDatabases notes that identifying and fixing data issues early "mitigates risks and avoids unexpected issues”
( ). In fixed-fee projects, any unplanned issues here could threaten budget, so this phase is
done meticulously.

4. Migration Strategy Finalization: Using insight from preparation, finalize whether to do a big-bang transfer
or incremental approach. Options include:

e One-time Transfer: Schedule a defined window where the source is “frozen” and a full data load to Vault is
done before go-live. This is common for end-of-study migrations.
e |terative Transfer: If source remains active, plan staged transfers (e.g. weekly batches) followed by

incremental updates. This requires reconciliation logic.

The Flex blog points out benefits of both modes: one-time can reduce downtime risk, whereas continuous allows
trial continuity. For fixed-fee, sponsors often choose whichever strategy keeps within timeline constraints.

5. Test and User Acceptance: Before the final load, transfer data into a non-production Vault (UAT or sandbox) and review.
Stakeholders verify that documents appear correctly, with metadata in place. Issue lists are addressed. This mirrors a user

acceptance test for the migration process.
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6. Live Data Transfer: Execute the full migration to the production Vault. Ensure all stakeholders are informed in advance so
business can plan (e.g., “"CRAs should not upload new docs during midnight migration”). Documents are uploaded using
Vault Loading Tools (preferably automated scripts via the API for repeatability).

7. Post-Migration Data Audit: Conduct the crucial post-migration reconciliation. According to FlexDatabases, this involves
generating a “final reconciliation report” comparing:

e Number of objects expected vs imported

[38]

e Discrepancies found (documents not loaded, duplicates, format errors) and how they were resolved (

flexdatabases.com).

Testing (both automated scripts and manual spot-checks) continues after go-live. The sponsor’s quality team
should verify key files, audit trails, and run completeness reports (e.g. Vault's Milestone/EDL reports). All
defects found must be logged and corrected. Only once all acceptance criteria (pre-defined buckets like "0%
critical errors, <1% minor errors”) are met is the migration considered complete.

8. Go-Live Cutover: After data is verified, the Vault eTMF goes live for users. Often, a brief parallel run or freeze is
implemented to ensure no new documents are lost. The vendor may continue to monitor usage and fix any residual issues
during a warranty period.

9. Project Closure: Deliverables such as final datasets, reconciliation reports, and a post-migration validation summary are
handed over. The project team conducts a retrospective: lessons learned, final sign-off, and transition of responsibility to
operations (TMF team or CRO).

Throughout these steps, project governance is key. Milestones should be tied to specific deliverables in the
fixed-fee contract (e.g., "Milestone 1: Document inventory delivered; Milestone 2: UAT migration complete;
Milestone 3: Production migration and reconciliation done"”). Once each milestone’s criteria are approved by the
sponsor, payment is released. This structure ensures continuous progress checks and aligns the vendor's
payout with performance.

Using specialized tools and automation can greatly streamline these phases. For instance, Veeva's "Vault
Loader"” can programmatically load large batches; third-party tools (or internal scripts) can validate metadata
consistency. The argenx case study's "Migration Factory” exemplifies automation: by reusing logic from the first

migration, subsequent transfers required minimal manual intervention (9! www.nnit.com) ("2} www.nnit.com).

In fixed-fee execution, risk management remains vital. The sponsor should expect a risk register update at each
status meeting. Issues like "an extra 5,000 unplanned consent forms found” must be quickly addressed via
contract change processes, with contingency plans in place.

Data Quality and Compliance Metrics

Ensuring data quality and meeting compliance criteria are at the core of migration success. Regulators will
evaluate the post-migration eTMF on the same dimensions as any TMF: completeness, accuracy, and
auditability.

Completeness: All essential documents must be present. Vault's EDL/Milestone features provide a real-time
gauge of completeness by mapping documents to key trial events (14°! www.veeva.com). Best practice is to
generate acceptance criteria such as "750 of 760 expected documents transferred”. Any gaps must be
explicable (e.g., duplicates intentionally removed, versioning issues resolved). The Praxis team's goal was to
have every needed file “automatically in the system in minutes” (') www.veeva.com), demonstrating
completeness.

A quantitative measure used in projects is TMF completeness %, often calculated as (number of actual docs /
number of expected docs)x100%. One natural experiment showed that when a sponsor had CRAs upload
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documents directly into an EDL (rather than through a central team), TMF completeness jumped from 49% to
92% (2?1 www.veeva.com). While this was an ongoing operations scenario, it underscores that near 100% is
achievable only with active processes. For migration, 100% loaded is the target; any missing docs more likely
reflect extraction error than process variability.

Quality and Accuracy: Migrated documents must be intact, searchable, and legible. OCR accuracy (if
scanned), retention of bookmarks/annotations, and image quality are checked. Samples of each document type
are reviewed. Typically, a fixed-fee SOW might specify a QC threshold (e.g. “no more than 1% of files can have
OCR errors; none can be missing encryption or redaction”). Automated scripts can flag missing mandatory
metadata, and manual review can catch things like incomplete multi-page scans.

Audit Trail Integrity: An eTMF must preserve provenance. For example, a document approved by a Pl on a
certain date must show that metadata after migration. While the original e-signature audit from the source
system may not import, Vault's audit trail should now reflect who uploaded it and when. The migration process
should record in Vault's logs the upload activities, thereby creating a new audit chain. Sponsors often capture
screenshots or exports of audit trails from both systems to compare. This is part of the validation records.

Regulatory Documentation: A thorough migration should generate documentation for inspectors. This includes
the "migration report” that itemizes all studies migrated, any missing docs, and a statement of reconciliation. By
maintaining this evidence, the sponsor can reassure agencies that it has full control over its data. Indeed, one
key benefit noted in an Argenx result was that a predictable migration schedule “enables effective planning and
management of validation and QA resources” ([4121 www.nnit.com), implying smoother regulatory readiness.

Post-migration, eTMF health metrics should be built. Sponsors may define KPIs such as “percentage
completeness by milestone”, “open findings on missing docs”, “average time to close TMF issue list”, etc. These
can be tracked in Vault dashboards. Groupon’s use of dashboards, for instance, allowed them to escalate over-

(\43\

30-day overdue milestones and work with CROs to resolve gaps www.veeva.com).

By the end of a fixed-fee migration, the expectation is that the Vault eTMF is as inspection-ready as a manually
built TMF, but achieved faster with better oversight. Any minor residual gaps are typically scheduled for
resolution in a subsequent “sustainment” support phase, ideally covered under fixed deliverables if foreseen or
an extended maintenance contract.

Tools, Automation, and Best Practices

Adopting the right tools can make eTMF migration more efficient and less error-prone. Some common elements:

e Vault Tools: Veeva's own Vault Loader and Vault API are primary mechanisms for bulk uploads of documents and
metadata. They support automated, repeatable transactions. Vault Loader requires format-specific mappings (XML or CSV
definitions linking file metadata to Vault fields). Vault TMF Transfer specifically moves country/site list, docs, versions, and

audit trail entries between Vaults - ideal for sponsor-CRO data sharing ([23] www.veeva.com).

e Third-Party Solutions: Specialized migration utilities (e.g. TRUseries by TransPerfect’'s LSS) can compare source and

([M]

target, driving out the “Migration Factory” concept www.nnit.com). Other tools may parse emails (.msg to PDFs with

attachments) or normalize data. There is also momentum behind OASIS's eTMF Specification, an open XML/OWL-based

standard for TMF content exchange ([45] docs.oasis-open.org) (though adoption is still growing). Some vendors build
transformations to/from this schema.

e Automation: Where possible, scripts should automate repetitive QC tasks—duplicate detection, format validation, and
report generation. Each upload batch can be verified by checksum or count. Phlexglobal cites “advanced automation and

digital technologies” as part of their migration methodology (“4] www.phlexglobal.com).
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e Validation Software: If migrating from older eTMF, consider whether any evolving compliance features need replication. For
example, if source eTMF had electronic signing capability, the new system should clearly show the signature history.
Decision rules (e.g., "if sourcedoc has .p7m signature, then attach signature via Workflow in Vault”) must be programmed.

e Collaboration Platforms: Maintaining a single source of truth for project documents (issues list, status, logs) is key. Many
teams use Veeva Vault NoteBook or Confluence/JIRA to track migration issues. The Praxis team’s concept of "TMF
Tuesdays” — a recurring meeting to profile TMF topics — highlights that even cultural/tools initiatives (like jokes or

dashboards) can improve engagement ([46] www.veeva.com).

e Continuous Integration: If migrating incrementally, scripts can be integrated into a pipeline (extract = transform - load =
test). After each transfer, automated reconciliation scripts update a dashboard of migration completeness. This aligns with

the Argenx approach of continuous automated verification (L47J www.nnit.com).
Best practices gleaned from client stories and blogs include:

e Pilot Early: Begin with a subset (one country or one therapeutic area) to refine procedures.

o Buffer Time: In fixed-fee scope, build contingency (e.g. extra weeks) for unforeseen hiccups; better to be
under schedule than over.

e Training: Provide hands-on Vault training to the TMF team before migration, so they know how to validate

imports.
e Governance: Hold mid-migration reviews to validate direction. Don't wait until end to find systemic errors.

¢ Documentation: Maintain a clear "audit trail for migration” — e.g. a maintained overview of each step, which
is reassuring to QA and inspectors.

By leveraging these tools and practices, teams can mitigate the heavy manual workload that early TMF
migrations required. As Praxis’' example shows, automation (here Veeva's TMF Transfer) can cut preparation
time by 84% ('°! www.veeva.com). The learning from Argenx is that once you automate the process, repeated
CRO transfers become trivial (I"?! www.nnit.com).

Case Studies and Real-World Examples

Praxis Precision Medicines (Biotech sponsor): Prior to migration, Praxis outsourced TMF management to a
large CRO. They decided to “bring TMF in-house” and implement Veeva eTMF around September 2021 (/2°!
www.veeva.com). A three-person team managed the new Vault eTMF, and they negotiated for CROs to upload
documents directly into the sponsor’s system ("*°! www.veeva.com) (! www.veeva.com). Using Veeva's
automated Vault TMF Transfer, Praxis avoided laboriously exporting and importing docs. This yielded dramatic
efficiency gains: TMF migration prep dropped from 25 days to 4 days (an 84% reduction) ('°) www.veeva.com).
Only one person (instead of three) could handle study closeout tasks. The end-to-end study closeout timeline
shortened on average by three months ("°) www.veeva.com). The initiative included creative team marketing

[46]

("TMF Tuesdays") to build engagement ( www.veeva.com). Key lesson: thorough configuration planning

(milestones, classifications) pre-go-live avoids retraining later (:°°) www.veeva.com).

argenx (Global Immunology Pharma): With many active studies, argenx was receiving TMF transfers from
multiple CROs regularly. Each CRO had its own eTMF structure, making each handover a mini-project. Working
with NNIT, argenx developed an "eTMF Migration Factory” by automating the verification process. Initially,
migration from a CRO required standard QA and validation work. However, once the first transfer from a CRO
was mapped and automated, subsequent transfers from that CRO saw massively reduced effort: formal
validation effort reduced by 95%, and QA effort became zero (I'?! www.nnit.com). This reuse of logic (built on
TransPerfect’'s TRUseries platform) meant each CRO's second submission was almost turnkey. Even two
submissions from one CRO cut testing time by 55%. The solution also imposed a predictable schedule for
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transfers, enabling better resource planning. Argenx’s experience highlights that while upfront analysis is
intensive, automation pays off quickly with iterative transfers (\'?/ www.nnit.com).

Large Pharmaceutical Company (via PhlexGlobal): A major pharma client migrated its entire TMF from
Oracle/Symphony FirstDoc (a legacy eTMF system) into Veeva Vault eTMF. Over the course of the project,
millions of documents were moved; about 275,000 of these were “complex” cases requiring expert decision on
filing locations (e.g. unclear metadata or container files) ({131 www.phlexglobal.com). PhlexGlobal managed the
migration under a fixed-fee arrangement; all documents were loaded with acceptable quality within the allotted
9-month timeframe and under budget (!'*! www.phlexglobal.com). They deployed real-time QC during
processing and ensured a turnaround time of around 2 days per document in some operations (!*°
www.phlexglobal.com) ([50] www.phlexglobal.com). This case demonstrates that even very large-scale migrations
(high tens of millions of docs) can be contracted on fixed-fee if quality processes are rigorous.

These real-world examples reinforce several points:

¢ Automation Enables Speed: Both Praxis and argenx leveraged automated tools and processes (Vault
Transfer, Migration Factory) to compress timelines.

e Lean Teams Suffice: Once systems are set, even small sponsor teams (Praxis: 3 = 1) can manage large
migrations internally with CRO cooperation.

e Predictable Outcomes Under Fixed-Fee: All cited cases underline delivery on schedule and budget.
Phlex’s under-budget migration is particularly telling: with fixed-price, they likely built detailed scope and
buffers into the SOW.

e Focus on Inspection Readiness: Post-migration, sponsors emphasized metrics and visibility (expected
Doc Lists, dashboards). Praxis planned to define new TMF health metrics for continuous improvement (/°!

www.veeva.com).

Implications and Future Directions

The landscape of clinical operations is evolving, and eTMF migrations reflect broader trends:

e Ongoing Digital Transformation: Pharma continues to digitize clinical processes (€TMF, CTMS, eConsent, etc.). Future
migrations may increasingly occur not just at sponsor corporate level but mid-trial as companies optimize processes. Tools
will need to handle "mid-flight” migrations seamlessly.

e Interoperability Standards: The development of the OASIS eTMF specification (2016) and TMF Reference Model exchange

mechanisms aim to standardize how TMFs move between systems ([52] docs.oasis-open.org). Adoption of these standards
will likely grow, simplifying migrations and exchanges (for example, regulators might require eTMFs be exchanged in

standard formats for cross-jurisdiction trials).

e ICH E6(R3) and Data Quality Focus: The upcoming ICH E6(R3) (expected mid-2020s) is anticipated to further emphasize
essential quality attributes for TMFs. The article by Ken Keefer (Clinical Leader, 2024) suggests R3 will refine what is
“critical to TMF quality” ([53] www.clinicalleader.com). Sponsors may need to demonstrate data integrity more expicitly,

and eTMFs will play a central role. Migration projects will therefore pay even more attention to completeness and ALCOA

metrics to satisfy regulators.

e Al and Automation: Advances in Al (machine learning) may be applied to automatic document classification and metadata
extraction. For example, Al could auto-classify generic PDFs to TMF categories, which would reduce manual indexing effort
in migrations. Some vendor roadmaps hint at smarter content intake. However, regulatory skepticism may slow sweeping
adoption; but hybrid models are likely.
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e Cloud and Collaboration: As Saa$S platforms become ubiquitous, hybrid TMFs (paper/electronic) will decline. Cloud eTMFs
like Vault enable global access, facilitating decentralized trials. A consequences: CROs and sites are increasingly asked to
work directly in sponsor systems, as seen with Praxis. Contract negotiations are adapting to these models; fixed-fee
migrations will likely include clauses about who populates content (sponsor or CRO).

e Metrics and “Inspection Readiness as a Service”: Beyond a one-time migration, companies are focusing on sustaining an
"always ready” TMF state. Vendors now offer dashboards and periodic audits. In a fixed-fee world, sponsors might even
contract ongoing support (e.g. annual TMF completeness reviews) to maintain standards. The concept of treating TMF
management as an outsourced, outcome-based service may gain traction.

In summary, while technology and processes improve, the fundamental requirement remains: a TMF must
support the integrity of clinical trials. eTMF migrations, especially under fixed budgets, will demand meticulous
planning and execution, but offer significant payoffs in efficiency and quality.

Conclusion

Migrating to Veeva Vault eTMF under a fixed-fee project model is a major undertaking with high stakes for
clinical compliance and business efficiency. This report has detailed the complex landscape of eTMF migration
— from regulatory drivers and platform capabilities, through the challenges of data reconciliation, to the
strategic nuances of fixed-price contracting. Key recommendations include performing exhaustive readiness
assessments (inventory, mapping, SOP alignment), employing robust change controls, and leveraging
automation wherever possible. Case studies of Praxis, argenx, and others illustrate that, when done correctly,
fixed-fee migrations can hit aggressive timelines (e.g., 9 months) and deliver measurable improvements (like
84% faster data transfer) while maintaining strict QA standards ('°) www.veeva.com) ("*) www.phlexglobal.com).

Sponsors should treat a fixed-fee eTMF migration as a partnership: the sponsor must clearly define needs and
support data preparation, while the vendor assumes execution risk and delivers on commitments. By
coordinating closely, organizations can convert their legacy TMFs into modern, validated Vault repositories that
enable real-time oversight and inspection readiness.

Looking forward, as clinical operations further standardize on electronic processes, such migrations will become
commonplace. Success will hinge on treating the TMF as a strategic asset — not just a document vault, but a
dynamic system aligned with quality metrics and corporate intelligence. By embracing the lessons and best
practices outlined here, companies can ensure their fixed-fee eTMF migrations set the stage for more efficient
and compliant trials in the era ahead.

References: Authoritative sources (regulatory guidance, industry surveys, vendor case studies, and technical
blogs) are cited throughout. Notably, survey data from Veeva (2020) provides industry adoption context (-*
www.veeva.com) (" www.veeva.com); Phlexglobal and FlexDatabases blogs offer practical methodology (!°
www.phlexglobal.com) (I°7) flexdatabases.com); and specific customer stories detail outcomes (! www.veeva.com)

(HZ\ 3]

www.nnit.com) (*7* www.phlexglobal.com). Each citation is linked for verification.
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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 including Scilex Holding Company
(SCLX) and leading CROs across North America.

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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IntuitionLabs - Custom Al Software Development
from the leading Al expert Adrien Laurent

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.
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