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Protocols Connect Every Trial
Function—but Each Team Needs Different Information

0% Clinical operations Data managers Statisticians
C )  Execution plans, @ CRFs, edit checks, and DDU Endpoints, trial design,
feasibility, and logistics CDASH/SDTM structures and analysis plans
6 Investigators & CRCs Ethics committees Regulatory bodies
@ Eligibility, conduct, @ Participant protection = I Study design adequacy
recruitment, and safety and risk—benefit review and submission review

—

One protocol. Six critical perspectives.



Manual Protocol Work Carries
Material Cost, Amendment, and
Delay Burdens

g ~1/3 3 76% (© 260 days

Trial costs tied to monitoring / Protocols with 21 Mean time from
Source Data Verification amendment (up from 57%) amendment need to approval
Cost / impact Phase Il Phase lli
Direct amendment cost $141,000 $535,000
Manual data effort 33.3% 33.3%
Approval cycle 260 days 260 days
3 Protocols with 21 amendment: ﬂﬂﬂ Mean amendments per protocol:
= 57% — 76% 21— 3.3

Amendment data: Tufts CSDD, 950 protocols / 2,188 armendments (2024); Tufts CSDD Phase II/lll benchmark (2016).



Two Decades of Collaboration Built

the Foundations for Computable Protocols

2002 - Early models
Computable trial-design
relationships and
simulation

2015 - TransCelerate
Common Protocol Template
Reusable core content and
structure for industry-wide
protocol authoring

2010 - CDISC Protocol
Representation Model
Developed with NIH/NCI,
FDA, and HL7 participation

2025 — ICH M11 reaches

Step 4:

Guideline, Template,
and Technical
Specification

2018 - ICH M11 Concept
Paper endorsed

2026 — FDA issues final
M1l guidance,

template, and

technical specification



From Narrative to Computable: Four Real Steps

Each stage of the ladder is a real, named thing — not just a label.

-

NARRATIVE
READ

Prose-based PDF protocol

Study design buried in
paragraphs; relationships
interpreted by hand.

~N

-

STANDARDIZED
ORGANIZE

TransCelerate CPT

Common structure, easier
to read and navigate —

still fundamentally a document.

STRUCTURED
REPRESENT

ICH MTI

Required content and explicit
section-level structure,
internationally harmonized.

COMPUTABLE
USE

MI1 Tech Spec (via USDM)

Compare design alternatives,
validate relationships,
run scenarios.

No controlled terminology exists yet at Narrative or Standardized — nothing structured to attach it to.

“The goal is not simply a better-formatted protocol.

SEMANTIC METADATA — from Structured onward (not a rung of its own)

The goal is a reusable study-design asset.”




Two Use Cases Built on the M11 Framework

Two different starting points for making protocol information computable and reusable

Use Case 1 — USDM->SDE Pipeline (prospective) Use Case 2 — Protocol Intelligence (retrospective)

A continuous flow from authoring through validation, governed Al-assisted extraction of structured, M11-organized content from

review, tested exchange, to source data extraction — for protocols legacy, non-M11 protocols already in use.
authored as M11-conformant from the start.

T_B‘ 'j_tﬁ OOO rﬁ @ . L
22T n & 2 Ep N 7 - -]

Authoring Validation Govgrned Tested Source c.iata T Structured, M11-organized
review exchange extraction cotant

©]

Different starting points, same standard

Both anchor to MIl's categories — prospectively, every required field;
retrospectively, the salient fields the source protocol actually contains.




Use Case 1:
Prospective Structured Protocol Authoring




One Computable Protocol Can Serve

Distinct Disciplinary Views

Clinical operations

Visit executability,
site workload,
participant burden

Data managers
CDASH/SDTM structures,

edit checks, data review

Investigators & CRCs

Eligibility, conduct,
recruitment, and safety

ONE
COMPUTABLE
PROTOCOL

Statisticians

Objectives, estimands,
populations, covariates,
timing, missing-data
assumptions

Ethics committees

Participant protection
and risk—benefit review

Regulatory bodies

Study design adequacy
and submission review



M11/USDM to Source Data Extraction

M11 Authoring and Source Data Extraction Workflow

i B (G <
M11 Authoring Cloud Platform Cross-Functional Protocol
; i N Review & Approval
Structured M11/USDM Authoring Rendered N
Protocol content is loaded or authored on the platform Outputs E} c®a .
Discipline-specific | Mef’f“' Clinical Data
M i M
C " I‘ d . th . g I i Writing JL B anagement i
ontinuous services during authoring R = g i =
_ ! — y e review and .Q.
- o 2 \ oval before o . l
M11 Validation SoA Mapping to USDM POF / DOCK e Cinical || Biostatistics Safety
. e / release Trial Ops
Structure, required Map protocol visits, rendered - g < =
content, terminology, activities, arms, endpoints, protocol | &1 | m @
and business rules. etc. to USDM trial structure | | b e
. egulatory
| J 1 j 1 ) Monitors ‘ Affairs QA /GCP
L 3 . A\ . Y )
3 o g .
; Approved SOA JSON j
s N i - : % F - N\ i R
SDE Clinical Site | Extraction & Redaction Monitoring Dataset Readiness
Ingests approved EHR OCR/NLP & | o
SOA JSON & generates [P ng Source-linked extraction and Data Verification of SDTM datasets
study / CDASH source document Pll redaction with linked redacted source returned
Y extractionscreens | | uploads X % audit trail. = i )

From M11 Computable Protocol to: eCRF Generation




The Approved Schedule of Activities Becomes the Downstream Handoff

GOVERNED M11/USDM PROTOCOL
@ Protocol content
® Schedule of Activities

e Study-design relationships

\

APPROVED SOA JSON
Controlled structured handoff

y

SOURCE DATA EXTRACTION

® Protocol-driven extraction
® Field identification

® Pll redaction

® Provenance

® Structured output

The SOA JSON handoff is an implementation choice in this use case, not an M11 requirement.
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Source Data Extraction (SDE) Use Case Results
Suggest Efficiency Potential

Source-reported processing-time values 5 3 O/
(minutes per patient) ‘ O

reported workflow
84.2 reduction

Source-estimated potential

avoided effort: $9M-$16M
on a $50M Phase lll trial.

Conventional EDC

Source Data
Extraction (SDE) Use Case

39.3

Fitzmartin, R. “From Protocol to SDTM: Implementing ICH M11 with the USDMI Structure,” CDISC Europe Interchange, May 2026.
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Use Case 2:
Retrospective Protocol Intelligence

A Proof of Concept




Field Extraction Maps Historical PDF
Protocols to M11 Fields

An Al model reads each protocol; the field list itself comes directly from the ICH M11 Technical Specification and Template

Trial Objectives and

Associated Estimands Trial Design Trial Schema

Protocol Summary

Statistical

Schedule of Activities Amendment Details Trial Population . .
Considerations

Source protocol stays unchanged; extract and map only what each M11 field asks.

Each dashboard field maps to a named M11 field with Required, Conditional, or Optional status—and stated conditions where applicable.



Multiple Runs, Reconciled;

Every Value Lifted from Its Source

01 02 03 04
= © B e B e B
Search the whole Run the model Locate exact Verified before
document by content multiple times passage and page display
Do not rely on legacy Same extracted text, An Al model identifies Each cited passage is checked
section numbering or each run a fresh request the source location; a second time before it's
matching headings — reconciled afterward. code lifts the text verbatim. allowed to display.

0 . No model-composed, paraphrased, or summarized field values.




Four Safeguards Keep

Extraction Traceable and Reviewable

Reconciliation,
%) not majority vote

‘ %b Where more than one run exists,

disagreements are surfaced —
never resolved by silent vote.

Compilation-wide
regression testing
Check every fix against

all 13 protocols across 3
therapeutic areas.

Fabrication guard

Require topical source
evidence before accepting
any Al-proposed value.

Visible failure

Flag unresolved fields
explicitly, never a silent
“blank”

(L Original source is truth ¢ Values carry citations ¢ Human review stays in the loop ¢ Failure is visible.



Each M11 Field Gets an

Explicit State
@ Found ® Not available @ Not applicable
: Whole document searched,;
The protocol’s own words, content judged absent. If an Conditional M11 item;
with exact source page — independent check finds related stated condition is
never Al-composed or text elsewhere, disclose that Sotirnet
paraphrased. and do not confirm absence.
@ Not extracted C Required item —
Content may be present not found by extraction
but could not be reliably Shown as a gap to close,
captured not confirmed absence

Not available # Not extracted: an extraction miss is never proof of absence.

No vague blanks. No silent assumption that missing extraction means missing content.

| = - ——— =
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Protocol Under Review: M11 Fields, Verbatim Text, and Source Traceability . .

QO Protocol Intelligence

B Protocol Under
Review

(® Historical Protocols

Cross-Protocol
Comparison

@ Trial Design
& Schedule of Activities
J Endpoint Timeline

Historical Protocol
Results

O ®

Safety

=

Insights

L

GLP-1 - Generated 2026-10-03T16:18:45+00:00

PROTOCOL UNDER REVIEW

Eli Lilly I8F-MC-GPHK

182 found - 63 not available - 15 Required item - not found by extraction - 9 not extracted - 7 not
applicable - 5 not applicable according to runs - 4 several occurrences

Not available = searched, found nothing
Not extracted = could not reliably extract
M11 required field = could not find

Title Page

Sponsor Confidentiality Not available
Statement Not found by extraction. The protocol may contain this item
- an independent check found related text on PDF p. 2 - so

its absence here is not confirmed.

Full Title p. 1
Efficacy and Safety of Tirzepatide Once Weekly
in Participants without Type 2 Diabetes Who
Have Obesity or are Overweight with Weight-
Related Comorbidities: A Randomized, Double-
Blind, Placebo-Controlled Trial (SURMOUNT-1)

ated 2026-10-01716:29:32+00:00

t applicable - 5 not applicable

this item - an independent
e here is not confirmed.

» Weekly in Participants
sity or are Overweight with
domized, Double-Blind,

Placebo-Controlled Trial (SURMOUNT-1)

Trial Acronym PDF p. 2 (printed p. 1) 3 of 3 runs

Acronym: SURMOUNT-1

GLP-1 example - protocol under review - a field not found by extraction is not automatically absent.

&

Q

M11 order

Named specification
fields, not legacy
section order

Source passage

Verbatim text with
exact PDF page

Run agreement

Independent reading
status stays visible

19



Cross-Protocol Comparison: M11 Fields as Rows, Protocols as Columns >

(O Protocol Intelligence

O ® LumAa ¥ 0 @

F

Protocol Under Review
Historical Protocols

Cross-Protocol
Comparison

Trial Design
Schedule of Activities
Endpoint Timeline

Historical Protocol
Results

Safety

Insights

Side-by-side comparison is scoped to protocols within the same therapeutic area.

Trial Acronym

Sponsor Protocol
Identifier

CROSS-PROTOCOL COMPARISON - GLP-1
5 protocols
Not available = searched, found nothing

Not extracted = could not reliably extract
M11 required field = could not find

M11 field UNDER REVIEW

Eli Lilly I8F-MC-GPHK

Title Page

Sponsor Confidentiality
Statement

Not available

Not found by extraction, The

protocol may contain this item -

an independent check found
related text on PDF p. 2 - so its
absence here is not confirmed.

Full Title p.1
Efficacy and Safety of
Tirzepatide Once Weekly in
Participants without Type 2
Diabetes Who Have Obesity
or are Overweight with
Weight- Related ...

» All passages

PDF p. 2 {printed p. 1)
Acronym: SURMOUNT-1

POF p. 2 (printed p. 1)
Protocol Number: I8F-MC-
GPHK(b)

COMPARATOR
Eli Lilly ISF-MC-GPH])

Not available

Not found by extraction. The

protocol may contain this item -

an independent check found
related text on PDF p. 2 -so its
absence here is not confirmed

p.1
A Phase 3b, Randomized
Controlled Study to Evaluate
the Efficacy and Safety of
Tirzepatide Compared to
Semaglutide in Adults Who
Have Obesity or ...

2 passages

» All passages

PDF p. 2 (printed p. 1)
Acronym: SURMOUNT-5

PDF p. 2 (printed p. 1)

Protocol Number: IBF-MC-GPH)

COMPARATOR
Novo Nordisk EX9536-4388

Not available
Not found by extraction. The
protocol may contain this item -
an independent check found
related text on PDF p. 3-so its
absence here is not confirmed

p.1
Officialtitlieofstudy:SEL
ECT-Semaglutideeffe
ctsoncardiovascularo
utcomesinpeoplewith
overweig..

2 passages

» All passages

p.1
Officialtitieofstudy: SEL
ECT-Semaglutideeffe
ctsoncardiovascularo
utcomesinpeoplewith
overweiqg..

2 passages

» All passages

p.1
Sponsortrial D:EX953
6-4388

GLP-1 - Generated 2026-10-03716:18:45+00:00

COMPARATOR
Amylin D5551C00003

Not available

p.6

PROTOCOL TITLE: A
RANDOMIZED, PLACEBO
CONTROLLED CLINICAL TRIAL
TO EVALUATE

CARDIOVASCULAR OUTCOMES

AFTER TREATMENT WITH
EXENATIDE ONCE WEEKLY IN

» All passages

p.6
EXSCEL Protocol Amendment
06

2 passages

» All passages

p.6
Protocol Number:;
D5551C00003, BCB109

COMPARATOR
Innovent CIBI362B301

PDF p. 2 (printed p. 1)
Confidentiality Statement Th
document contains
confidential information of
Innovent Biolegics (Suzhou)
Co.. Ltd. The contents of this
document ...

v

All passages

PDF p. 2 (printed p. 1)

Study Title: A Randomized,
Double-Blind, Placebo-
Controlled Phase 3 Study to
Evaluate Efficacy and Safety
of 1BI362 in Chinese adults
with Overweight ...

» All passages

PDF p. 2 (printed p. 1)
adults with Overweight or
Obesity (GLORY-1)

PDF p. 2 (printed p. 1)
Protocol Number:
CIBI362B301

Scope

GLP-1 therapeutic area -
five protocols

Comparable view

Protocol under review
plus historical comparators

Interpret carefully

A warning such as ‘not found
by extraction’ does not confirm
the protocol lacks the item;
run agreement and citations
remain visible.



Endpoint Timepoints: Preserve Where the Evidence Appears

QO Protocol Intelligence GLP-1 - Generated 2026-10-03T16:18:45+00:00
(3 Protocol Under Review ENDPOINT ASSESSMENT TIMEPOINTS
S 5 protocols
C (® Historical Protocols P
G Cross-Protocol
b Comparison
P How this page selects endpoints - When each shown endpoint is assessed. Capped at 1 primary
C " _ and 2 secondary per Part and NOT ranked - the protocols state no order, and the order shown is
f[@ Trial Design
document order.
chedule of Activities
sl Schedule of Activit
Eli Lilly IBF-MC-GPHK
. o Endpoint Timeline UNDER REVIEW
C Historical Protocol ,
B3] S Primary
esu . . . 3 g
showing 1 of 3 primary endpoint records - all 3 are filed at the primary level and no rank between
( O safety them is recorded; the one shown is first in document order, which is NOT importance
I Endpoint Assessed Protocol's label
[, Insights
primary record 1 at 72 weeks, by Primary
PDF p. 12 (printed p. 11) dose analysis heading above the
mean percent changein body weight from header timepoint, p. 12 €ndpoint, p. 12 -
randomization « percentageof participants with =5% - located, not extracted  located, not

body + percentage of study participants who achieve reference point:

=5% weight reduction body weight reduction from randomization
randomization

T S S e Y | - ————

primary record 3
PDF p. 33 (printed p. 32) 1of 3 runs
mean percent change in body weight from randomization « percentage of participants with 25%
body « percentage of study participants who achieve 25% weight reduction body weight
reduction from randomization

Secondary

GLP-1 dashboard - endpoint assessment timepoints

extracted

at 72 weeks, by dose analysis

header timepoint, p. 33

extracted

reference point: randomization

locoted, not

anked - the protocols state no order, and

rst in document order, which is NOT

Protocol's label

Primary
heading above the endpoint, p. 12 - located,

not extracted

Primary
heading above the endpoint, p. 33 - located

not extracted

Context matters

A timepoint found in a
table header is marked
‘located, not extracted’

No false ranking

Endpoints stay in
document order when
the protocol states

no rank.

Source precision

The displayed assessment
timing and reference point
retain their cited page
context.
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Historical Outcomes and Safety: Registry Data with Traceable Provenance

QO Protocol Intelligence

O ® L M a 3 0

[=

Protocol Under Review

Historical Protocols

Cross-Protocol
Comparison

Trial Design
Schedule of Activities
Endpoint Timeline

Historical Protocol
Results

Safety

Insights

15 mg or MTD - Tirzepatide; 2.4 mg or MTD - Semaglutide

GLP-1 - Generated 2026-10-03T16:18:45+00:00

HISTORICAL PROTOCOL RESULTS

Primary endpoint results - 4 historical protocols

Eli Lilly IBF-MC-GPHK
UNDER REVIEW

No results are shown for this protocol. It is the protocol under review; results on this
page come only from the historical protocols' posted ClinicalTrials.gov results.

Eli Lilly IBF-MC-GPH]) - NCT05822830
COMPARATOR

ClinicalTrials.gov NCT05822830 - record retrieved 2026-09-30 - protocol number in the record: I8F-
MC-GPH]) - matched by: registry number printed in the protocol PDF, page 1

Results first posted: 2025-11-26

Primary endpoint 1 of 1: Percent Change From Baseline in Body Weight

Time frame: Baseline, Week 72 - Unit: Percent change - Parameter: LEAST_SQUARES_MEAN -
Dispersion: Standard Error

LS Mean Difference 65(95% C-8.1--49)

not posted not posted

OUTCOMES

Posted ClinicalTrials.gov outcomes for historical comparators;
the protocol under review intentionally has no results on this page.

Values are sourced to saved registry records and independently verified at the value level.

e Novo Nordisk EX9536-4388 - NCT03574597
COMPARATOR
w
Clincal Triak gov NCT03574597 - record retrieved 2026-09-30 - prot

search_EX9936-438

(semaglutide vs placebo)

wults 2
Serious adverse event term

Acute kidney injury

Acute myocardial infarction

Acute respiratory failure

Angina pectoris

Angina unstable

Atrial fibrillation

COoVvID-19

COVID-19 pneumonia

Cardiac failure

J9-30.js0n)

SAFETY

Semaglutide
N = 8803

0.9% (79/8803)

n@23/A10- N ©237.603

2.4% (209/8803)

n@238872- N ©238888

0.3% (28/8803)
n @239.837- N @239,852

1.3% (116/8803)

n@251502- N @251,518

2.1% (182/8803)
n @251,787 - N @251.803

1.4% (127/8803)

n @266 349 - N ©266,365

1.4% (124/8803)
n®296,010- N 296,026

1.4% (119/8803)
n@296,308 - N ©296,324

1.0% (88/8803)
n©236,308- N ©296,324

smber in the record: EX9336-4388 - matched by registry searched by protocol number [saved saarch

g the AEs s mentioned in the section 9.2 of protocol, AEs were not separately collected for each dose level, Hence, AES are presented in randomized amm

Placebo
N = 8801

1.2% (105/8801)
n @237,680 - N @237 6%

3.3% (293/8801)

n ©238943 - N ©238,859

0.5% (46/8801)

n ©239.906 - N @239.921

1.7% (150/8801)
n@251573-N 251,589

2.4% (209/8801)

n @251,658 - N @251874

1.7% (152/8801)

n @266420 - N @266 436

1.6% (137/8801)

n@296,0681 - N @296,097

1.7% (148/8801)
n @296,379 - N ©296,395

1.3% (113/8801)

n @296379 - N ©256,305

Serious adverse events and adverse events at the protocol’s
reporting threshold; arm counts and citations remain visible.



What Makes the Comparison Trustworthy

=

Anchor to M11

Use the Step 4 Technical
Specification and Template

\

9

Verify before display

Independent source checks and
page-level release gate

Q

Extract, don’t transform

Map each field to exact protocol
words and page

R

62

Compare responsibly

Side-by-side protocols within
therapeutic area; Al observations
clearly segregated

o

[ The source document remains unchanged. Every displayed value can be traced to its source. J

23



Where This Goes Next

One protocol, reused everywhere.

Authoring, review, exchange, submission — read once.

/éb\ No more starting over.

A shared library makes decades of protocols comparable.

m Scaling this takes an institution.
The models can learn new therapeutic areas — that takes training resources beyond what one consultant has.
@ Get a real accuracy number.

Sampled across protocols and field types, checked by more than one expert — enough for a real confidence interval.

Not a better document. A protocol every system downstream can actually read.




Thank You!




