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Engineering Trust in Clinical Data

TODAY’S REALITY IN CLINICAL TRIALS

More complexity. Less tolerance for uncertainty. Greater expectations.

MORE VENDORS
Multiple partners
across the ecosystem

MORE REGULATORY
SCRUTINY
Higher standards

and expectations

MORE SYSTEMS MORE DATA SOURCES
Multlple platforms From diverse and
and applications increasing sources

l

I

A

GROWING COMPLEXITY & UNCERTAINTY

More moving parts. Greater risk. Less room for error.

v

5@ Speed ‘

EXPECTATIONS CONTINUE TO RISE
G Reuse {9} Automation

CERTARAC



Engineering Trust in Clinical Data

CANNOT BE ASSUMED ANYMORE

@ TRUST IN DATA g “We've always done it this way.”

Q “An expert approved it.” Metadata is Foundational

‘L MDR - Single Source Of Truth
TRUST MUST BE...

_— — Engineering Trust through Transparency

@ 0 o Engineering Trust through Traceability

INTENTIONALLY DESIGNED SYSTEMATICALLY MAINTAINED DEMONSTRABLY DEFENSIBLE X i .
Engineering Trust through Metadata Stewardship
Built into our processes, standards, Continuously monitored, measured Proven with evidence, traceability
systems and controls from the start. and improved across the lifecycle. and clear auditability.
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How Data LLoses Trust?

Example

nconsistent Annotation or Mappin,

HO=Hedl thare Erc .
Medical Encounters

Did the subject require any medical encounters other than those [ Yes
mandated per trial prot; HOTERM = MEDICAL ENCOUNTERS N
Start Date: k; e Lt
Is the medical encounter ongoing at the end of the study? [ Yes [] No
End Date: — A

Reason for medical encounter: [JAdverse Event

'HOINDC in SUPPHO

Prostate Cancer Management (1)
Study Drug Administration @]

(Physician preference or
Logistical reasons)

Other ()

Choose the corresponding AE log line, start date, and term:

AE log line, start date, and term:

AE log line, start date, and term:
AE log line, start date, and term:

linkedtoTelated
AE recordvia
RELRE

AE log line, start date, and term:

AE log line, start date,

If Other, Specify:

'HOINDCO in SUPPHO

Type of medical encougses
‘ HOTERM ‘ )

[J Emergency Room

[] Intensive Care Unit

[[] Home Care

[[] Hospice/Palliative Care Unit
Jother
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[ Emergency Room
[[] Intensive Care Unit
[] Hospice/Palliative Care Unit
[[] Hospital Inpatient Department
[] Hospital Outpatient Department
[[] Medical Practitioner Office

dtheare Ercaunt .
Medical Encounters

Category:

Did the subject require any medical encounters other than those [ Yes

HOTERM = HOSPITALZATION

mandated per trial protocol?

o
Start Date: e AT
Is the medical encounter ongoing at the end of the study? [ Yes [] No
End Date: /e
Reason for medical encounter: [CJAdverse Event

'HOINDC in SUPPHO

Prostate Cancer Management (1)
Study Drug Administration @]

(Physician preference or
Logistical reasons)

Other ()

Choose the corresponding AE log line, start date, and term:

AE log line, start date, and term:

AE log line, start date, and term:
AE log line, start date, and term:

linked torelated
AE recordvia
RELREC

AE log line, start date, and term:

AE log line, start date,

If Other, Specify:

'HOINDCO in SUPPHO

Type of medical encounter; -
HOMEDENCin SUPFHO ‘ >

[J Emergency Room

[] Intensive Care Unit

[[] Home Care

[[] Hospice/Palliative Care Unit
Jother

|| Emergency Room

[[] Intensive Care Unit

[] Hospice/Palliative Care Unit

[[] Hospital Inpatient Department
[] Hospital Outpatient Department
[[] Medical Practitioner Office

Example 2: Controlled Terminology Override (AESEV

What happened
Standard CDISC CT for AESEV is overridden to
allow an additional value “LIFE THREATENING”)

Inspection question
“Why does AESEV include a non-standard value?”

Reality

e Teams know it was “agreed at the time”
¢ Nodocumentation of the agreement

e Looks like uncontrolled deviation

With MDR

e Centralized management of standards annotations and mapping
specifications to ensure consistent mapping across studies.

e CT deviation logged as metadata decision

e Rationale captured and linked to SDTMIG

Outcome:

e (Clear consistent approach

e Deviation is controlled, auditable, and defensible.



Metadata —1s Foundational

Clinical metadata is the structured information that defines, explains, and governs clinical trial data — not the data values themselves, but the meaning, rules, and context
behind those values. When we say “metadata,” many people immediately think of standards libraries or variable lists. But that view isincomplete.

Clinical metadata includes:

=

Dataset and Variable —_ SDTM Annotations and /
definitions and Mapping Specifications
controlled terminology

Validation rules and
Aassumptions

Derivation logic and
algorithms

|-\

S
Completion a.nd lnterconnectio.n and Rationa!e. behind What When Who Why
Implementation Dependencies Decisions

Guidance

MAA
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Clinical MDR- Single Source Of Truth

BEIENEREES Data Acquisition Programming

Implementation Controlled Case Report Forms
Guides Terminologies (CRFs)
Mépplqg Data Transfer Trial Designs

Specifications Agreements

CERTARAC

A clinical MDR host all kind of
metadata and make it accessible
to all stakeholders

MDR becomes the Single Source of Truth
Metadata becomes its foundation



Engineering Trust through Transparency

For Better Standards Governance and Accurate Standards Implementation

+ Compare | Q Search

Version « Reason Created By Creation Date Last Modified By
D 3 Draft Current version Rajesh Saha 2026-01-1510:40:03 Rajesh Saha
D 2 Published Published draft Rajesh Saha 2026-01-1510:40:03 Rajesh Saha
D 1 Initial Creation via Extend from SDTMIG 3.4 Rajesh Saha 2026-01-14 09:49:31 Rajesh Saha
| —
—
i CR-38 ® Todo v
Versions  Change Log < > CR-38 > o Approved o
Ao Q Search Details Activity Comments
Details Activity Comments 1
= = Title (Required
Learn about deviations (4 = & Print  (© Copy fie {Requirec)
Add "COMPLETE RESPONSE/REMISSION" Comments
Affected ¢ Change ¢ Record Identifier ¢ Column ¢ Standard Value ¢ Study Value ¢ |
Description
NCOMPLT - Completion/Reason for Non-Completion (1) e
NCOMPLT.COMPLETE NCOMPLT.COM:
Tem hosed RESPONSE/REMISSION Term RESPONSE/REMI
/ / Edit " Delete
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VERSIONING

MDR is a governed,
version-controlled
system of record for all
study and standards
metadata

CHANGE MANAGEMENT

In MDR, study-level
deviations should be
highlighted, with
change requests
enabling easy
documentation and
approval.



Engineering Trust through Traceability

Audit trails in an MDR record who changed what, when, and why.

what who when
Change: Column OldValue New Value ModifiedBy ModificationDate s ., ;..o
Update datatype of AESEQ from float to inte
Updated Type  float integer Rajesh Saha  2026-02-0613:57:16|
 Deseription
Added  Length 8 Rajesh Saha  2026-02-06 13:57:16 | Ui ssavpsctséscaron o
< b
4 D N o
=W Inspection Readiness & g > |:| Regulatory Compliance
Quiality Oversight L4

J Why o
Details AD[IV\[y Comments

Explainability

ER

Decision Logs

Rationale

P @

Transparency

-
|
i
]

2

_gd

As automation and Al expand, explainability is becoming a regulatory expectation. An MDR provides the

foundation to meet it.

CERTARAC




Engineering Trust through Metadata Stewardship

Technology enables trust—but people sustain it.

MDR transforms roles from
data ‘owners’ to metadata stewards Metadata Stewards

\ Stewards curate meaning, resolve ambiguity, and
ensure decisions are intentional.

Data “Owners”

Add context with Eliminate inconsistencies Ensure all decisions are
metadata to provide and ensure data make intentional and traceable
clarity and value sense

CERTARAC

Use Case Example

Without MDR : “Data Owner” Behavior

Owns and updates their EDC forms, focuses on their study,
communicates changes informally, and is typically not
responsible for downstream impacts beyond the EDC
system.

With MDR: “Metadata Steward” Behavior
That same person now:
*Registers EDC metadata in the MDR
*Cannot change metadata without versioning and
governance
*Must review impact analysis before approval
*Knows their changes affect:

o SDTM automation

. ETL pipelines

. Al models

. Regulatory outputs
*Approves changes as part of a controlled workflow
Their accountability now extends to the enterprise
metadata ecosystem.



Embedding MDR Across the Clinical Data Lifecycle

» Standards Management (SM)

@-
Trusted, governed standards, ensuring
consistency & traceability

® » Data Management (DM)

Transparent, reusable, and
standards-driven data collection

Data Management

CERTARAC

MDR

Enabling Trust In Data

[
Standards
Management

é

Biostatistics

> Biostatistics

Traceable transformations enabling
confident submissions



Questions?

chTARAQ
Pinnacle 21
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