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You will see some CDISC slides. They were all
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Big Picture: From document-based to data-driven
processes

hitps://www.transceleratebiopharmainc.com/assets/digital-data-flow-solutions/

TransCelerate Digital Data Flow (DDF) Ambition

Write Once, Read Many

TODAY: Document-based paradigm for protocol creation, TOMORROW: Digital paradigm for protocol creation, with fully
interpretation, and transcription into consuming systems automated data flow and interoperability between systems
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Unified Study Definitions Model (USDM)

Phase One

Phase Two

CDISC DDF / USDM, Phases One to Four

Phase Three

Phase Four

25 Classes

» Solid foundation

* The protocol document was
an external entity into which
the structured content could
be exported

cdise

d:k

35 Classes

Focused on the structured
elements of the protocaol, e.g.
the Schedule of Activities
(SoA) & Biomedical Concepts
(BCs)

The protocol document still an
external entity

58 Classes

Now contains structured and
unstructured elements

The entire protocol document
can be held within the USDM

Allows for the protocol
document to be generated
from the model

PHUSE EU Connect 2025, Hamburg

89 Classes

Aligned with ICH M11

Support for complex studies,
interventional & observational
studies, and medical devices

Maximise content re-use and
support for multiple document
templates

Extension mechanism to
provide flexibility




cdisc Unified Study Definitions Model, v4.0.0

28th July 2025. The infographic is for information only K’y
ia - Study & Study Design

High Level Study Design

Documents
Narrative Content

Organizations

dateiknowledge https://github.com/datadknowledge/usdm_m11 resources

Infogrophic © datadknowledge ApS. This

infographic can be freely used as fong as

the dék logo is retained and not obscured
in any way.
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https://github.com/data4knowledge/usdm_m11_resources

How do Schedule of Activities (SoA) tables typically look like?

Schedule of Events

Visit Screening| Treatment Periot Final
7 aligible | 2 eligible | 37 eligible | Visit/ET®
HAE attack® | HAE attack® | HAE attack®
X X
X
TeleVisit" X x X
Infarmed Consent/Assent’ X
Eligbility Assessment X X
HAE Diagnostic Lab Tests X
Medical History” X
12-lead ECG X X
Demographics! X
. Physici X x
CDISC_Study_Pilot vioi g x x
- - ‘Safety Laboratory™ X X
Pregnancy Test” x X
Randomize patient in RTS\
var, 1 L2 13 | 4 LS 1.8 ot B 2 Visit T I roatment Period [ Final
ACTIVITY week | -2 -3 0 2 4 6 8 Patient diary training 1 eligible | 2™ eligible | 3 eligible | VisitET*
Informed consent X Patient diary retraining HAE attack” | HAE attack” | HAE attack®
assigned X | Conventional on-demand Ir | Adverse Event Review*
Hachinski <4 X Dose* Abbroviabons: C1ANH=C1-catorase inhibtor, ECGslectrocandiogram; oDiary=elecionic Giary, ET-Early Terminabion, GANRS= General Anxoly - Numers Ratng Scalo, | . . I
‘ngioedoma. product oo saverty
e S e e Alexion_NCT04573309_Wilsons
= PGIS' H the Scroering Vist an n-cinic vis
Physical X poLC b For each of the 3 eligible HAE attacks, by the after e +1weak). A bafore.
Medical History X trosting
= VAS' © Once 3 HAE atiacks have boen trated with P, or upon paient ET, the patient shouid retum 1 the ciic for the sl vis a3 soon s possibie wilhin 1 week of comglating o Ny ,
Habits X Frew pationt dary assessments. possbl tis staring any reatment. Sereening? | C1" uns¢|E0S or ET*
Chest x-ray X [GANRS' 4 ifanincinc visit cannot bo nthe pan o pravents the pationt from attending in-cnic visits), home health visits wil bo used o lstudy Procedures . _ _ _
v ConcomMEModcalon Ra  peromn Bese vem, i cinic et Sercening | C1 Inpatient Period | or Tnpaticat Period 2
Apo E genotyping X . Fazw [+ througn] EOS|
|Days ) 21| -8 | 1 1 [2-3{4-7| 8|9 |10-22| 23 | 24 (25(26-28| 29 | 30-35 | 36 | 37-38 39 | 40 Day 54H-2
Patient randomized X 1: o ay
g po
Vital signs/Temperature X X X wisiT| 9 10 11 2E 15 Ll § RE N Medical hstory includes any relevant previous and concurent diseases, HAE Gisease history inciuding the stiack hisiory and corssponding treatment for the past 3 months; ol X
Ambulatory ECG placed X ACTIVITY WEEK 12 16 20 24 26 therapies. weeks: and n in the past 4 weeks. [Admit to unit X X
! P ischan unit”
Ambulatory ECG removed x Informed consent i Year of it raco ¥ and sox e e S ol BET .
ECG X P assigned Kk Complste orty, af others wil be Inthe case of a hame healh visit. the home healthcare nurse wil conduct an abbreviated g = = =
Placebo TTS test X Hachinski £4 | p asioRc blood prossure afle patient has boon resting atleast § minutos. [Disowes/dacymest X X X X
CT Scan (if not within x MMSE 1023 o~ et iy EEpeen [Follcle-stimulating hormane
ast year and patient passes Physical examinati x ¥ i e e (post-menopasal femates X
all other screens) Medical History p Egible atiacks should be treated with IMP a3 soon as possible aer recognition of the siart of the aitack. A minimum 48-hour washout period is required between each eigble Jonly®) s
a atiack and last dose of IMP or conventional on-demand treatment. After the first dose of IMP and prior to the second dase of conventional on-demand treatment, patients will be X B Screening? | C-I' g ET
Concomitant Medication: X X Habits required to call a designated Study Cail Center to ba reminded of the repeat dosing criteria. The Call Canter staff wil remind pasients of the rules for re-dosing and the eDiary X i e _
Laboratory (C x Chest x-ra assessmord roquioments X d Screvaing | -1 icnt Periad 1 or Tnpaticnt Period 1
;  Aangoments will bo made to dispense the assigned IMP. The IMP wil be shigped to the patienva & courler service o wil be dispensed f the il clnic as recuired by ocal 24 Te— T 08
Laboratory (Urinalysis) X Apo E genotyping reguiations or per the site's local practics, as described in the Pharmacy Manual. Confirmation of dasing compliance wil be performed at aach of e HAE attack televists. Al X [Days o | W T o |V[R|47| B (9 (1002123 | 4 152628 29 | M35 | 36 | 3738 30 | 40 Day 8442
Plasma Specimen X Fatiant ranourized unused IMP and packaging wil be ratumed at he in-cinic Final VISUET Visit. If fe Final ViSUET Vistis performed by Home Health, aangements wil ba made 1 retum any [WD history’ X 1P P o s FOF o
% unusod IMP and packaging via courer. [ior WD teosiment’ X lLBC,
¢ Vital sign X X X X X X X r Patients HAE attack of P, be performed as outined in Tabls 51 [Physical cramination® X H
< 3 s Fina VISHET. Serious o 7
Ac x: Ambulatory ECG placed and inchaling the Final VSAET. s X i M
Study drug record X Ambulatory ECG removed ey Ch hematolo;
i |Ln [Chtrshey, Brmiolony. X X x X X¢ x X X X
Medications dispensed oa % " % x X % b e |Coagulation
4 T Discotima sine thrspy X Lot = X XX X X x
" H H |Administration of Study
L s T Scun (o within KalVista_NCT05259917_Angioedema ervemion” == x
ADAS-Cog. E X last year and patient passes - - JALXN1840 15 mg/day - - X X X X X L
CIBIC+ P X v P: P [ALXN 1540 30 ma/dsy’ 12-1cad ECG (riplicate) X X X X X X X
all other screens) s sirtice S [Adverse cvents X X x| x X X[ X[ X [X[xX][ X [x[X[X| x [ x| x |[x]| X |[x[x X
DAD P X B
e : s c x | x [ x L x| x| x| x YT — r S E B W FaEaEd e S S
. Laboratory (Cl X X X X X x e e, Ligh X[ x X [ (x[x[ % [x[x[x[x [x[x [x[x [x
Adverse events X X X Laboratory (Urinalysis) X X % howl My and PLIEMy [Urination and bowel movement
Y Lyst Imonitoring, menstrustion x x| x|x|x x| x [ x| x |x| x |x
Plasma Specimen % X X lheck
0 i |24-hour urine for Cuand Mo™ X XIXIX X X| X IX] X IX] X IX
ces for O and Mo® x Il xx x> [xTxIx
in Ay [Dthe
|Concomitant medication and
Smd?mElecnrd x x x X x x lnae-pharmacologic x X |x| x xx|x|x|x|x| x |x|x[x] x| x| x [x|x |x|x x
Medications dispensed Y
i reumed * Within 42 days of ALXNIR40 administzation. Details of procedures that may be performed by sites designated as “screening sites” (only in the US) are
= o= = x detailed in Section 8.
* Participants will be admitted to the clinical research unit (CRU) at least 10 hours prior to enrollment and initiation of copper- and molybdenum-controlled diet.
ADAS-Cog x x x x * Atthe CRU's discretion, participants may remain in the CRU or itted on Day 22 with all procy tarting on Day 23,
CIBIC X x x x 4 Unscheduled study visits may oceur at any time during the study and may include any study procedure as deemed necessary by the Investipator.
« Participants are required to retum to the CRU Day $4+/-2; participants will be discontinued from ALXN1840 medication by their physician st the latest by the
DAD x x x x| 30f19 protocols from s 55 oy
NFPI-X xb xb xb X x x X ! Discharge from the unit may occur after completion of all procedures on Day § and on Day 40 and after the Investigator has reviewed all safety assessment
. H H (including safety laboratory tests) and confirmed that the participant is appropriate for discharge.
Advue s Il xTxTxTxTxx] https://github.com/datadknowledge/usdm_data/tree/main/source_data/protocols - s Sy L RS 4t 154 ploscimey e e s

day than the blood draw within the Day 14 through Day 18 period.
* If needed 1o confirm menopause.
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Why SoA tables matters?

* Primary bridge between * Encode multiple information
scientific objectives and layers through spatial
operational reality relationships, hierarchical

structures, and footnote-
modified semantics that
determine how trials actually
execute

* Primary specification source
for Electronic Data Capture
(EDC) configuration

SOA pages are approx. 3 - 20+ of 100-200 pages of a Clinical Study Protocol (CSP)
Together with the “schema visualisation”, these are the visual components of a CSP
Detailed Study Design

d I( PHUSE EU Connect 2025, Hamburg
]



Why is it so hard to extract data from SoA tables?

* Representing e “Junction area”¥)

multidimensional operational

 Multilevel headers

requirements in two-
* Merged cells

dimensional tabular formats

» Operational knowledge gets » Continuation markers
encoded in human-optimized * Rows divided over pages
document formats .

*) Recommended reading by Mark Kramer, MITRE
- Barriers to Automatic Conversion of Clinical Trial Schedules of Activities to Structured Data [White Paper]
- | Tested 12 "Best-in-Class" PDF Table Extraction Tools, and the Results Were Appalling [Medium blog post]
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ract structured conten
very we

Text capablities is enough

5.1 Inclusion Criteria
Age
1. Participants aged >18 at the time of signing the ICF.
Type of Participants and Disease Characteristics
2. Diagnosis of WD by Leipzig Criteria > 4 documented by testing as outlined in the 2012
European Association for the Study of Liver WD Clinical Practice Guidelines
(Ferenci, 2003; EASL, 2012) or by historical test results for WD including some or all of the
following:
Presence of Kayser Fleischer rings,
Neurological symptoms,
Serum ceruloplasmin below reference range,
Coombs-negative hemolytic anemia,
Elevated liver or urinary copper,
Presence of mutations in the ATP7B gene, or
Other, as considered appropriate, may be used instead to confirm the diagnosis of WD.

w

Participants who in the opinion of the referring Investigator may benefit from decoppering
therapy.

Participants must be able to comply with all study-related procedures.

Participants must be able to reside in the CRU for intensive metabolic monitoring of copper
and molybdenum.

Participants willing to discontinue chelator therapy for approximately 4 days prior to
initiation of ALXN1840 to allow a baseline assessment of copper balance.

Participants with adequate venous access to allow collection of required blood samples.

Participants must be able to swallow intact ALXN1840 tablets.

Participants willing to avoid use of minerals containing copper, zinc, or molybdenum
throughout the study duration.

10.  Participants willing to adhere to copper/molybdenum-controlled diet during inpatient

periods and willing to comply with a low copper dietary requirement during the

*

10,00~y

SOA pages are approx. 3 - 20+ of 100-200 pages of a Clinical Study Protocol (CSP)

Maybe 95% of a CSP is pure text, or basic listings/tables

* Male participants, if heterosexually active and with a female spouse or partner of
childbearing potential or a pregnant or breastfeeding spouse or partner, must agree to
use barrier contraception (male condom) for the duration of the study and for at least
3 months after the end of systemic exposure of the study intervention. Male

Page 31 of 74
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t from CSP text using LLM works

cdisc  Unified Stgﬁyﬁ?ﬁfllﬂ}iggmsm LVIf;del, v4.0.0

Key
Study & Study Design

High Level Study Design

Detailed Study Design

= Objectives & Endpoints
Inclusion & Exclusion

Population & Cohorts

Interventions

Amendments.

Documents
Narrative Content

Organizations
Identifiers
Titles

S Syntax Templates

Controlled Terminology

= E - = Complex Datatypes

10



Multimodal LLM, vision capabilities Timeline for Claude

Text capablities is enough Vision capabilities needed

5.1. Inclusion Criteria

Age Sereening® | €10 UNS* [0S or ET*
[Study Procedures —— —— —
1. Participants aged >18 at the time of signing the ICF. i Sereening | C-1 Inpatient Period | or Tnprdsst Frcioa 2 _
R — o o [Days 100 a1 | g |6 thrmueh < through g b glas g |9 {1022 |23 |24 25| 2628 29 (3035 | 36 [ 3738 | 39 |0 P
ype of Participants and Disease Characteristics — Z
[Etigibiliry
2. Diagnosis of WD by Leipzig Criteria > 4 documented by testing as outlined in the 2012 fnformed conseat X < =
European Association for the Study of Liver WD Clinical Practice Guidelines ischarge from wnit’ X X
(Ferenci, 2003; EASL, 2012) or by historical test results for WD including some or all of the (Outoaticnt visit or phone sall < < = XE
following: . . o X X . .
* Presence of Kayser Fleischer rings, 5
3 [Follcle-stimulating hormons
* Neurological symptoms, |ipost-menopausal females
*  Serum ceruloplasmin below reference range, ;‘}";};J o b
*  Coombs-negative hemolytic anemia, - X ) Smlig|oF e RossET
e Elevated liver or urinary copper, X [t Puscsdiomes Scressing | G i 1 or Tpaticnt Period 3
 Presence of mutations in the ATP7B gene, or X [Days [0 21 | s ([ pesh| S thoeshl Lyl n| 9 |1022] 23 | 24 [as| 26.28] 29 | 3035 36 | 378 39 | a0 AT
« Other, as considered appropriate, may be used instead to confirm the diagnosis of WD. rr\trh::;?;mmw }; t:u}“mw"l and PUE-Cu,
3. Panli;ipma:;s who in the opinion of the referring Investigator may benefit from decoppering e e X Peickpininashis
. [Enroliment boratory Analvses
4. Participants must be able to comply with all study-related procedures. V S [En - :‘::;““"‘";""““ﬂ- x X X x x| x X x x x
5. Participants must be able to reside in the CRU for intensive metabolic monitoring of copper Eiﬂ:x: P Y [Crinalyss X X X[ [ X X 3 3
and molybdenum. inistration of Study X X X 2
6. Participants willing to discontinue chelator therapy for approximately 4 days prior to r&m:;"” gy Vi = X X X X X X X
initiati celine assain 12-1cad ECC (tmplica X X X X X X X
I.m‘llﬂlll‘!.n o_I' ALXN1840 to a]l.ow a baseline assessment ofcoppe‘r balance. ) ;::le.::z;::“ i:yn — m_‘mmw\i L) 3 I T T e = e < % N
7. Participants with adequate venous access to allow collection of required blood samples. IS o
8. Participants must be able to swallow intact ALXN1840 tablets. [Blosd sempling for P Plasma — lled meals” B e o e
9. Participants willing to avoid use of minerals containing copper, zinc, or molybdenum ke M il PLIE Mo riaation and bewe! mavemeat -
throughout the study duration. [roshoring, moasrustion X [xX|xX|x|x X[ x| x| X |X] X X
10.  Participants willing to adhere to copper/molybdenum-controlled diet during inpatient okehonraroe or G Wi X [X[X[X[x XX X x x| x Ix
periods and willing to comply with a low copper dietary requirement during the g‘;ﬂﬂl‘“ﬂd Mo® X XIX1X X X1 X [ X} X IX1X X
4 ; .
Outpatient Period. |Concomitant medication and
Jpon-phamnscologic x x x| x x o xfxfxcfxfx| x| xx x| x| x| x fx| x [x]x x
Sex lizsrapy/orocedurs
. i . X * Within 42 days of ALXN1840 administration. Details of procedurcs that may be performed by sites designated as “screening sites” (only in the US) are
11.  Contraceptive use by men or women should be consistent with local regulations detailed in Section 8.
ding the methods of ion for those participating in clinical studies. * Participants will be admitted to the clinical b unit (CRU) st least liment and isitiation of copper- controlled dict
3 * Atthe CRU's discretion, participants may remain in the CRU or be readmitied on Day 22 with all procedures starting on Day 23.
a. Male participants: 4 Unscheduled study visits may occur at any time during the study and may include any study procedure as deemed necessary by the Investigator
* Pasticipants are required (o retum o the CRU Day S4+/-2; participants will be discontinued from ALXN1840 medication by their physician at the latest by the
i i " act i " Day 54 follow-
* Male participants; it heterosexually active anid with a femsle spouse ot patner.of * Discharge from the unit may occur afeecompletion of sl procedures on Day 9 and on Day 40 and afer theInvescgatorbas reviewed allsafery assessment
childbearing potential or a pregnant or breastfeeding spouse or partner, must agree to {including safety laboraory fesis) and confirmed tha the participant is appropriale for discharge.
use barrier contraception (male condom) for the duration of the study and for at least # A single outpatient visit or phone call and safety laboratory assessment should occur between Day 14 and Day 18, A phone call may take place on a different
3 months after the end of systemic exposure of the study intervention. Male doy. (o tha binod drww wii o Dy 1 thoomgh Doy 12 perind.
AN ye pos! sy, . * If needed to confirm menopuuse.
Page 31 of 74
Claude 3.5 Sonnet (June 2024) Claude 3.7 Sonnet (February 2025) Claude 4 family (May 2025) Claude 4.5 Sonnet (September 2025)
visual processing became advanced refined structural recognition for nested introduced a sophisticated multimodal pipeline integrated contextual linking—allowing the model to
enough to parse mixed table layouts and and relational tables handling multi-page datasets with high grid-fidelity connect insights across tables, charts, and surrounding
scanned documents textfor highly precise structured-data extraction
Prompt caching Batch API Claude Code Excel file creation feature announced Skills

(Skills running behind the scenes)
PHUSE EU Connect 2025, Hamburg



Need multimodal LLM to extracte
data prepared for conversion to USDM

Screening® | C-I" UNS¢ [EOS or ET*

Study Procedures Screening | C-1 Inpatient Period 1 oF Iupatient Period 2

P 7|6 through) 4 throughly 53147\ 8 |9 |10-22 | 23 | 24 |25]2628| 29 3035 | 36 |37-38| 39 | 40

EOS
Days Rl B Day 54+/-2
PD: Plasma total and PUF-Cu,
LBC, ceruloplasmin,
ceruloplasmin-bound Cu
Safety Assessments /
L v Analyses

Chemistry?, hematology,
c :

Urinalysi

Uri ancy test*
Retained serum sample (safe(y)’
Vitals sign

12-lead ECG (triplicate)
Adverse events

|Balance

Cu/Mo-controlled meals”

Light exercise regimen
Urination and bowel movement
monitoring, menstruation
cheek®

24-hour urine for Cu and Mo*
Feces for Cu and Mo*

Other

Concomitant medication and
non-pharmacologic X X |X X X XXX |X|X| X |X|X[X| X |X]| X |X]| X XX X

< [
=
s

EdE S A
Edtadbadtsd
Lt

=

E

Eadtadtad

Ed

e

B

EIE B I P

[
Ead bl e o b I E o B
[

|
el el I e

tadtd I e o ]
] Rt
tdtd B P
tadbad BRI ]t I
el bl I e £
t ] Bt L
tdt] B
] B I
b Bt
It I ] ] ]
] B P

* Within 42 days of ALXN1840 administration. Details of proced that may be perf d by sites desi, 1 as “ ing sites” (only in the US) are
detailed in Section 8.

® Participants will be admitted to the clinical research unit (CRU) at least 10 hours prior to enrollment and initiation of copper- and molybdenum-controlled diet.

¢ At the CRU’s discretion, participants may remain in the CRU or be readmitted on Day 22 with all procedures starting on Day 23,

¢ Unscheduled study visits may occur at any time during the study and may include any study procedure as deemed necessary by the Investigator.

¢ Participants are required to return to the CRU Day 54+/-2; participants will be discontinued from ALXN1840 medication by their physician at the latest by the
Day 54 follow-up.

! Discharge from the unit may occur after completion of all proccdurcs on Day 9 and on Day 40 and after the Investigator has reviewed all safety assessment
(including safety laboratory tests) and confirmed that the parti is for

& A single outpatient visit or phone call and safety labnnmry :lssessmenl should occur between Day 14 and Day 18. A phone call may take place on a different
day than the blood draw within the Day 14 through Day 18 period.

" If needed to confirm menopause.

cdisc  Unified Sttﬂﬂ}!ﬁ)ﬁﬁlﬁiggﬂgdel, v4.0.0

Key

Study & Stydj Design

Highével Study Design
Detailed Study Design
Objectives & Endpoints
Inclusion & Exclusion
‘Population & Cohorts

Interventions

Narrative Content

Organizations

Syntax Templates
Controlled Terminology

Complex Datatypes

Thereis o sigiicance inthe choie of
olour foralogicalorea of th USOM

data’knowledge

nogroonic ©darotkromedge 4. This

itogapic cnva reeuseses s

e i oo’ eainedond ot obscred
oy e,

Claude 3.7 Sonnet (February 2025) Claude 4 family (May 2025)
%* *
refined structural recognition for nested introduced a sophisticated multimodal pipeline
and relational tables handling multi-page datasets with high grid-fidelity

PHUSE EU Connect 2025, Hamburg
]

12




Need multimodal LLM to extract
data prepared for conversion to USDM

. cdisc  Unified Study Definitions Model, v4.0.0 K
Each table as a Grid of SR -
Sereening® | C-1> UNS! | EOS or ET - Study & Styd) Design
tudy Procedures Sereening | C1 Tapaient Petiod 1 or npafint Perad 1 Column and Row positions iy
Days 20| 3y | g || 6 throush|-d through| \ [, ), 7 (g | 9 |10-22| 23 | 24 |25|26-28| 29 [ 30-35| 36 3738 30 | a0 Nyl Guraind Sy oo
PD: Plasma total a.‘nd PUF-Cu, E Objectives & Endpoints.
LBC, ceruloplasmin,
in-hound Cu Inclusion & Exclusion
Safety Assessments /
Laboratory Analyses
Ehemlslrly“, hematology, x x X X Xs | X b X X X -
‘oagulation
rinalysis X X X Xt | X X X X Interventions
Jri mancy test® X X X X
ctained serum sample (safety)’ X -
Vitals sign 0 X X X X X @ T
12-lead ECG X X X X X X X ., s
gdlvuse events X X x| x X x| x[x X [x[x[x] x [x| x [x] x [x][x X g e
alance assessments
| o-controlled meals” X X X x| x| x |x X x| x [ x| x [x] x [x = Organeatons
It exercise regimen X X X X[XIXIXIX] X |[XIXIX] X |X| X |[X|] X IX
Utination and bowel movement
X O[X[X[X XTI X XX X
Icheck'
24-hour urine for Cu and Mo™ X x| x| xIx x| x x| x [x]| x[[x
Feces for Cu and Mo* X XXX [X X X [ X[ X [X] X [IX
Other . Syntax Templates
Concomitant medication and — L
non-pharmacologic X X |X X X XXX |X|X|] X [X|[X|X| X |X| X |[X] X ||X|X X - E
= J Complex Datatypes
[ Within 42 days of ALXN1840 administratior,. Details of d that may|be perfc d by sites desi, d as i tes™ (only in the US) are el = Terierosipiarceinthchicef
detailed in Section 8. Spm——
® Participants will be admitted o the clinical research unit (CRU) at least 10 hours prior to enrollment and initiation of copper- and molybdenum-controlled diet. =
¢ Atthe CRU's discretion, participants may remain in the CRU or be readmitted on Day 22 with all procedures starting on Day 23. datal knowlsdgre

¢ Unscheduled study visits may occur at any time during the study and may include any study procedure as deemed necessary by the Investigator, kel conbe ot e ket 50
¢ Participants are required to return to the CRU Day 54+/-2; participants will be discontinued from ALXN1840 medication by their physician at the latest by the inany ey,
Day 54 follow-up.
f Discharge from the unit may occur after completion of all procedures on Day 9 and on Day 40 and after the Investigator has reviewed all safety assessment
(including safety laboratory tests) and confirmed that the participant is appropriate for discharge.
£ A single outpatient visit or phone call and safety laboratory assessment should occur between Day 14 and Day 18. A phone call may take place on a different
day than the blood draw within the Day 14 through Day 18 period.
" If needed to confirm menopause.

Claude 3.7 Sonnet (February 2025) Claude 4 family (May 2025)
¥ ¥*
refined structural recognition for nested introduced a sophisticated multimodal pipeline
and relational tables handling multi-page datasets with high grid-fidelity
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]



From SoA tables to extracted data, here we did run into
problems

Pa—— P R — Each table as a Grid of o .
Study Procsdures Sy [ T = T Column and Row positions Activity rows and Annotations (footnotes) worked
Days 4240| 31 | g |- |6 through|dthrough) |y 514 715 | 9| 10-22|23 | 24 [25|26-28| 20 3035 | 36 |37-38| 39 [ 40 EOS H
e 9 B Day Sds12 quite very well
D: Plasma total and PUF-Cu,
LBC, ceruloplasmin, ih
eiopiasmn bou Cu Capability to represent all
fety Assessments /
U—— components of SoA tables
camuatry’, Rematolony. X X x X x| x X X x X
T Tx X[ % [ X X X in a structured format
Jri gnancy test® X X X X
ctained serum sample (safety) X
fl sign messuremens’ | % X % X X that prepares them for
2-lead T h") X X b.§ X b.§ X X . .
dverse events X X |X X X X| X |X X |X|X|X| X [X] X X| X X | X X
Bl one the conversion into USDM
CuMo-controlled meals” X X X XXX |X XXX X |[X] X |X] X |X
ight exercise regimen X X X XIX[X|IXIX] X [X[X|X] X |X[ X [X|] X |X
rination and bowel
inonitoring, menstruation X X/ x| x[x X x | x| x [x]| x |[x
heeks
4-hour urine for Cu and Mo™ X X[ x| x|x x| x |x| x [x][x |x
[Feces for Cu and Mo* X X[ X[ X [X X x [x[ x x| x [x
ther
“oncomitant medication and
on-pharmacologic X X |X X X XXX |X|X| X [X|X|X] X |X]| X [X] X |X|X X
erapy/procedure
ALANTSU DCIENs 0T procoadies tnatmay oc DY SITCS as SICS T (only m e usjarc
detailed in Section 8.
® Participants will be admitted to the clinical research unit (CRU) at least 10 hours prior to enrollment and initiation of copper- and molybdenum-controlled diet.
© At the CRU'’s discretion, participants may remain in the CRU or be readmitted on Day 22 with all procedures starting on Day 23.
¢ Unscheduled study visits may occur at any time during the study and may include any study procedure as deemed necessary by the Investigator.
© Participants are required to return to the CRU Day 54+/-2; participants will be discontinued from ALXN1840 medication by their physician at the latest by the
Day 54 follow-up. Annotations
[ Discharge from the unit may occur after completion of all procedures on Day 9 and on Day 40 and after the Investigator has reviewed all safety assessment
(including safety laboratory tests) and confirmed that the participant is appropriate for discharge.
£ A single outpatient visit or phone call and safety laboratory assessment should occur between Day 14 and Day 18. A phone call may take place on a different
day than the blood draw within the Day 14 through Day 18 period.
" If needed to confirm ¢
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From SoA tables to extracted data, here we did run into

problems

schedule | sehedue — Each table as a Grid of o '
iy Pietates | T 2 T Column and Row positions Activity rows and Annotations (footnotes) worked
ays I 41"’ 21| 8 |2|® ‘hf;“gh - "{'l“““h 1(2:3)4-7|8 |9 "19_! r};‘ ? 252628 29 |30-35| 36 |37-38 | 39 | 40 mE;)‘SH_z q uit eve ry Wel I
|PD: Plasma total and PUFCu, sl
LBC, loplasmin, ih
eiopiasmn bou Cu Capability to represent all
fety Assessments /
y Analyses
e e T - - - . . components of SoA tables
Jrinalysis G - = °
s WX TTX e LI X z in a structured format Then we did run into problems: Schedule Columns and
cuin:_d serum sample (safety’ X . . . e e "y .M
Ty x x I Ischefigled 5 x that prepares them for their Properties, Scheduled Activities (The ”X:s”)
|2-1ead I igh
dverse events ! X X [x] x X X[ x|x i x| x [x| x [x| x [x[x X i i u“ : ”
IMW HAckivyities the conversion Into USDM ° Junc‘“on area
CuMo-controlled meals” X X X x[x|x x| "Thd X §:’ x| x |x|[x |[x]| x |[x
ight ise regi X X X X[xX[xX[x[x] X X X x |[x[ X [x][ X [x H
i nd el e * Multilevel headers
inonitoring, menstruation X X/ x| x|x X x | x| x [x]| x |[x
heek® ]
4-hour urine for Cu and Mo™ X X[ x| x|x x| x |x| x [x][x |x M e rge d ce I IS
[Feces for Cu and Mo* X X[ X[ X [X X x [x[ x x| x [x . Contln Uatlon markers
“oncomitant medication and
won-pharmacologic X X |X X X X|X[X|X|X| x [X|[x|x] x |X]| X [x] x |[x|Xx X ° ROWS d|V|ded over pages
; days o T DCTalls Of PrOCCOUres Tt Miay D perfOrcd by STes QesTETATed a5 ~SCTeening SHes- (only M e Osy are |
detailed in Section 8. .
® Participants will be admitted to the clinical research unit (CRU) at least 10 hours prior to enrollment and initiation of copper- and molybdenum-controlled diet.
© At the CRU'’s discretion, participants may remain in the CRU or be readmitted on Day 22 with all procedures starting on Day 23.
¢ Unscheduled study visits may occur at any time during the study and may include any study procedure as deemed necessary by the Investigator.
© Participants are required to return to the CRU Day 54+/-2; participants will be discontinued from ALXN1840 medication by their physician at the latest by the
Day 54 follow-up. Annotations
f Discharge from the unit may occur after completion of all procedures on Day 9 and on Day 40 and after the Investigator has reviewed all safety assessment
(including safety laboratory tests) and confirmed that the participant is appropriate for discharge.
£ A single outpatient visit or phone call and safety laboratory assessment should occur between Day 14 and Day 18. A phone call may take place on a different
day than the blood draw within the Day 14 through Day 18 period.
" If needed to confirm
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Worked on a multi-pass API solution

v I usdm_data_protocols
v [ Alexion_NCT04573309_Wilsons
> I minimal_extraction
> [ outputs_visualisations

v M passi1_grid_foundation

Alexion_NCT04573309_Wilsons_grid_columns.csv

Alexion_NCT04573309_Wilsons_grid_metadata.csv

Sereening!| C.1> = P Each table as a Grid of Alexion_NCT04573309_Wilsons_tables.csv
) ey v M pass2_schedule_properties
ptudy| X 1 Inpatient Period 2 e =
pags'_z :;":“""“ Lt " thm“g;":'l';:';'u:;"“ 1 ' S|l L o5 COI umn a nd ROW po sitions Alexion_NCT04573309_Wilsons_schedule_grid_values.csv
¥ O e el -5 -1 1[2-3]4-7|8 | 9]10-22| 23 | 24 |25|26-28| 20 |30-35| 36 |37-38| 39 | 40 Day 54+/-2 Alexion_NCT04573309_Wilsons_schedule_properties_metadata.csv
PD: Plasma otal and PUF-Cu, % 5
LBC, ceruloplasmin, HH = —
:ie.r;:l:;pia;mnrhnu:dfu Ca pa bl Ilty to re pres e nt a ” Alexion_NCT04573309_Wilsons_activity_rows.csv
essments
vy Analyses com po ne nts Of SoA tab Ies v B pass4_scheduled_activities
hemistry?, hematology, X X xr X X [ x X X X X ) Alexion_NCT04573309_Wilsons_scheduled_activities_distributed.csv
Jrinalysis - § § X X¢ i X X i N a Str u Ctu re d for ma t Alexion_NCT04573309_Wilsons_scheduled_activities_raw.csv
Jri test’ .
etained sm%ms;;::l, (::my X th t th f v I pass5_annotations
i‘?':'ig'('_ﬁ 2 " § ; x § ¥ < X § a p re pa res em ror Alexion_NCT04573309_Wilsons_annotations.csv
-l Ot
H H > [ protocol_pdf
ST W R N S R AR Y T Y e A E N A X the conversion into USDM Lot
Cu/Mo-controlled meals* x| x X X[ x[x[x x|x|x| x |[x| x [x[x |x TR
ight exercise regimen X X X xIx[xIx[x] x [x[xIx] x | x| x [x| x |x = Alexion_NCT04573309_Wilsons_soa_original.pdf
rination and bowel movement . . "
houitoring, menstrustion X x| x| x |x x| x |x| x Ix| x |x AP | S OI Ut ion = Alexion_NCT04573309_Wilsons_soa.pdf
heek® Alexion_NCT04573309_Wilsons_schedule_properties_metadata
4-hour urine for Cu and Mo™ X X[ x|x[x X| x | x| x |x| x |x
iFecc:uf;;‘ gTan‘:jr MI::D © X X[ X[ X |[X X X [ x| X [ x| x |[x (e 1 property i ket G e position
table-001 | property 001 Study Period Headers Major study phases spanning columns: Screening C-1 Inpatient Period 1 OP Inpatient Period 2 UNS and EOS or ET 1
‘ ::;‘Lm;‘l’;:::a“‘m and % % % % N ol [selsel e leliseclsel s Il i | sl 3 sl & " table-001 | property_002 Study Period Subheaders  Detailed period labels: Screening G-I for check-in peiriods and inpatient/outpatient designations 2
- table-001 | property 003 Days Day numbers relative to dosing: 42 to -8 for screening through Day 40 and EOS Day 54+/-2 3
V % S4U adimIniStration. LCTails 01 procedures that ma table-001 | property 004 Admit to unit X marks indicating timepoints requiring admission to clinical research unit 5
detailed in Section 8. ble-001 | 005 D from un X marks for from clinical research unit aft jon of proced 6
» Participants will be admitted to the clinical research unit (CRU) at least 10 hours prior to enrollment and initiation of copper- and molybdenum-controlled dict. ) . = i il Ml e Ny e
¢ Atthe CRU's discretion, participants may remain in the CRU or be readmitted on Day 22 with all procedures starting on Day 23. paEE'l gnd fnu nd ation py table-001 | property_006 Outpatient visit or phone call X marks Indicating timepoints allowing outpatient visit or phane call option 7
¢ Unscheduled study visits may occur at any time during the study and may include any study procedure as deemed necessary by the Investigator. i S ¥ table-002 | property 001 Time point hours Hour timepoints relative to dosing forj intensive PK/PD sampling: -0.501234 56 812 24 hours |D

¢ Participants are required to return to the CRU Day 54+/-2; participants will be discontinged from ALXN1840 medication by their physician at the latest by the
Day 54 follow-up.

f Discharge from the unit may occur after completion of all procedures on Day 9 and BT Day 40 and after the Investigator has reviewed all safety assessment
(including safety laboratory tests) and confirmed that the participant is appropriate for discharge.

£ A single outpatient visit or phone call and safety laboratory assessment should eccur between Day 14 and Day 18. A phone call may take place on a different
day than the blood draw within the Day 14 through Day 18 period.

" If needed to confirm

pass?_schedule_properties.py

pass3_activities_identification.py

passd_scheduled_activities. py

T % % % %

passh_annotations.py
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-> 5 (->7) passes and small csv:s

pass1_grid_foundation.py
pass?_schedule_properties.py
pass3_activities_identification.py
passd_scheduled_activities.py

pass5_annotations.py
pass0_table_boundaries.py

pass1_column_structure.py
pass2_grid_rows.py
pass3_cell_values.py
pass4_annotations.py
pass5_element_classification.py
pass6a_hierarchies.py
pass6b_property_reconstruction.py
pass6c_annotation_relationships.py

pass6d_property_classification.py

I R R I T R R T R

pass/_consolidation.py

E pass1_grid_foundation.md X

1
2
3
4
5
6
7
8
9

18
11
12

19 -

21
2
23

25

27
28

ass2_schedule_propertiet X

pass3_activities_identifical X I passd_scheduled_activitiesX [ pass5_annotations.md X%+

# Pass 2: Schedule Properties Distribution

=sVersionsr: 3.0

025-08-29

v6.8-Structure

*xChanges«x: Enhanced to handle interleaved schedule properties that appear throughout the table, not just at the top

#8 Systea message

=system:

You are an expert clinical trial data extracter specializing in Schedule of Activities (SoA) table analysis. You understand the critical
distinction between HOW encounters happen (schedule properties like timing, logistics, and requirements) and WHAT happens during encounters
tclinical activities and procedures). You have deep expertise in identifying schedule-related information and distributing it to precise grid
coordinates for complete traceability. You apply Schema v6.@-Structure requirements for complete 20 coordinate tracking and understand that this
separation of HOW vs WHAT is fundamental for preserving clinical meaning throughout the transformation to computational standards.

CRITICAL INSIGHT: Schedule properties (HOW information) can appear ANYWHERE in the SoA table, mot just at the top. They are often interleaved
with clinical activities, appearing in the middle of activity sections. You must scan the ENTIRE table to find ALL schedule properties.

You work with granular column structures from Pass 1, where columns are extracted at the data marking level. This means you may have 38+ columns
5 g individual days under spanning headers. Your task is to distribute schedule property values across ALL these granular
colunns while maintaining complete coordinate precision.

ABSOLUTELY CRITICAL: You must scan the ENTIRE table from top to bottom, extracting ALL schedule properties regardless of where they appear - at
the top, in the middle, or near the bottom of the table.

instead of a nested json

v [ usdm_data_protocols
v [ Alexion_NCT04573309_Wilsons
> [ minimal_extraction
> [ outputs_visualisations

v @ pass1_grid_foundation
Alexion_NCT04573309_Wilsons_grid_columns.csv
Alexion_NCT04573309_Wilsons_grid_metadata.csv
Alexion_NCT04573309_Wilsons_tables.csv

v B pass2_schedule_properties

Alexion_NCT04573309_Wilsons_schedule_grid_values.csv
Alexion_NCT04573309_Wilsons_schedule_properties_metadata.csv

v B pass3_activities_identification
Alexion_NCT04573309_Wilsons_activity_rows.csv

v B pass4_scheduled_activities
Alexion_NCT04573309_Wilsons_scheduled_activities_distributed.csv
Alexion_NCT04573309_Wilsons_scheduled_activities_raw.csv

v I pass5_annotations
Alexion_NCT04573309_Wilsons_annotations.csv
> [ protocol_pdf
T soa_pdf
= Alexion_NCT04573309_Wilsons_soa_original.pdf

Eystem = Alexion_NCT04573309_Wilsons_soa.pdf
## User Prompt Alexion_NCT04573309_Wilsons_sched roperties_metadata
Extract and distribute ALL schedule properties (HOW information) from the ENTIRE SoA table to grid coordinates, scanning from top to | table_id property id label ‘comment row_position
capturing schedule properties wherever they appear - even when interleaved with clinical activities. This is Pass 2 of a sequential e n " .
process where we build upan the granular grid foundation from Pass 1. table-001 | property 001 Study Period Headers Major study phases spanning columins: Screening C-| Inpatient Period 1 OP Inpatient Period 2 UNS and EOS or ET 1
table-001 ' property 002 Study Period Subheaders Detailed period labels: Screening G-I for check-in periods and inpatient/outpatient designations 2
CRITICAL: Schedule properties can appear ANYWHERE in the table, not just at the top! L e = “ o Lo o
table-001 | property_003 Days Day numbers relative o dosing: -42 ta -8 for screening through Day 40 and EOS Day 54+/-2 3
##8 Objective | " " T - 5 y " &
Igentify ALL schedule roperty rows throughout the ENTIRE table that describe HOW encounters happen and distribute their values to thi table-001 | property 004 Admit to unit X marks indlcating fimepcints requiring admission o oinical rassarch unit 5
grid coordinate system established in Pass 1. Every value must have precise (table_id, row_position, col_position) coordinates for ful 001 - - y " ' ”
tracesbility and audit trail purposes. Work with the granular column structure where individual tinepoints/days are sepsrate coluans. [ property 005 Discharge from unit X marks indicating timepoints for discharge from clinical research unit after completion of procedures 8
complete 20 reference system enables independent validation and multiple semantic interpretations per the Implesentation Guide. table-001 | property_006 Outpatient vist or phone call X marks indicating timepeints allowing outpatient visit or phone call option 7
ESSENTIAL: Scan the complete table - schedule properties may be interleaved with clinical activities! table-002 | property 001 Time point hours Hour timep: i % for i D sampling: -0.501234 56 8 12 24 hours 1
#22 Input
You will receive:

1. The same SoA POF analyzed in Pass 1
2. Results from Pass 1 showing:
- Table boundaries with table_id, timepoint_range, and notes about structure
- Granular column coardinates with col_id, col_position, header_text, and span_group
Grid metadata with dimensions and structural features
- NOTE: Pass 1 extracts colusns at the data marking level, so expect 20-20+ columns for complex tables
- INPORTANT: header_text may contain multi-line headers separated by | characters

The Pass 1 results will be provided in CSV format showing the complete granular grid foundation.
##2 Critical Rules

1. START FROM ROW 1: Begin extraction at the very first row of the table (usually study period headers)
2. SCAN ENTIRE TABLE: Continue scanning through the ENTIRE table, not just the top section

PHUSE EU Connect 2025, Hamburg
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Learnings: Tried to simplify, take small steps ... ended up

in Complexity

Deterministic vs. Non-Deterministic
(Linkedln post 3)

* Vibe coding (visualization) = deterministic = instant success
* Architecture evolution (extraction) = non-deterministic - e

. days of refinement

pass?_schedule_properties.py
pass3_activities_identification.py
passd_scheduled_activities.py

pass5_annotations.py
@ pass0_table_boundaries.py

@ passl1_column_structure.py

@ pass2_grid_rows.py

17

18 ABSOLUTELY CRITICAL: You must scan the ENTIRE table from top to bottom, extracting ALL schedule properties regardless of where they appear - at
the top, in the middle, or near the bottom of the table.

19

2

21 ## User Prompt

The "Prompt Trap" - Version Control Over Iteration
(Linkedin post 3)

:hedule Properties Distribution °

fation.md X | [ pass2_schedule_propertia: X

3.0
125-08-29
v6.8-Structure
Enhanced to handle interleaved schedul

not hours
Lesson: Treat prompts like production code, not chat
conversations

\wtanivas activities and procedures). You have deep expertise in identifying schedule-related information and distributing it to precise grid
coordinates for complete traceability. You apply Schema v6.@-Structure requirements for complete 20 coordinate tracking and understand that this
separation of HOW vs WHAT is fundamentsl for preserving clinical meaning throughout the transformation to computstional standards.

1ssage

Prompt versions v62, v64, v66... - revert in seconds,

lilsons

)9_Wilsons_grid_columns.csv

miean_ive 1 uso s oo09_Wilsons_grid_metadata.csv
Alexion_NCT04573309_Wilsons_tables.csv

v @ pass2_schedule_properties

CRITICAL INSIGHT: Schedule properties (HOW information) can appear ANYWHERE in the SoA table, mot just at the top. They are often interleaved
with clinical activities, appearing in the middle of activity sections. You must scan the ENTIRE table to find ALL schedule properties.

You work with granular column structures from Pass 1, where columns are extracted at the data marking level. This means you may have 38+ columns
p g individual days s under spanning headers. Your task is to distribute schedule property values across ALL these granular
colunns while maintaining complete coordinate precision.

Alexion_NCT04573309_Wilsons_schedule_grid_values.csv
Alexion_NCT04573309_Wilsons_schedule_properties_metadata.csv
v B pass3_activities_identification
Alexion_NCT04573309_Wilsons_activity_rows.csv
v M pass4_scheduled_activities

</system= Alexion_NCT04573309_Wilsons_: d. ivities_distril csv

Extract and distribute ALL schedule properties (HOW information) from the ENTIRE SoA table to grid coordinates, scanning from top to bottom and
capturing schedule properties wherever they appear - even when interleaved with clinical activities. This is Pass 2 of a sequential extraction
process where we build upon the granular grid foundation from Pass 1. > [ protocol_pdf

CRITICAL: Schedule properties can appear ANYWHERE in the table, not just at the top! v [ soa_pdf
#4# Objective
Identify AL schedule property rows throughout the ENTIRE table that describe HOW encounters happen and distribute their values to the conplete
grid coordinate systen established in Pass 1. Every value must have precise (table_id, row_position, col_position) coordinates for full
traceability and audit trail purposes. Work with the granular column structure where individual timepoints/days ar

- o validation and miltiple semantic interpretations per the Implemer

Alexion_NCT04573309

Alexion_NCT04573309_Wilsons_scheduled_activities_raw.csv
user: v @ pass5_annotations
Alexion_NCT04573309_Wilsons_annotations.csv

= Alexion_NCT04573309_Wilsons_soa_original.pdf
= Alexion_NCT04573309_Wilsons_soa.pdf

sons_schedule_properties_metadata

The "Expensive Model" Paradox (LinkedIn post 2) e o R Snddi | TR T T T B
* Cheap models failed on spatial reasoning (multi-row e e e s s ol

headers, grid structure) ““wm I - (S sl S S :
* Real cost: weeks debugging cheaper models through ~ ~=—-="=>'>== = | Ms as Collaborative Partners, Not Deterministic Tools |

10+ restarts

first row of the table (usually study period headers)
4U £. SAY LNIARG TABLE. AWILLIUE swamiany smuegn che ENTIRE table, net just the top section

# pass6c_annotation_relationships.py
@ pass6d_property_classification.py

@ pass7_consolidation.py

PHUSE EU Connect 2025, Hamburg

(Linkedin post 1)

* Stopped "fixing" property labels - now let LLM guide
naming of components

* Working WITH natural preferences vs. forcing
predetermined structure

18


https://www.linkedin.com/posts/kerfors_protocol-pdf-to-sdtm-in-15-minutes-a-5-minutes-activity-7359232774702088194-WpjE/
https://www.linkedin.com/posts/kerfors_protocol-pdf-to-sdtm-in-15-minutes-a-5-minutes-activity-7364201747990417411-TB0h/
https://www.linkedin.com/posts/kerfors_theres-a-critical-distinction-ive-learned-activity-7368343563803181056-7oUZ/
https://www.linkedin.com/posts/kerfors_theres-a-critical-distinction-ive-learned-activity-7368343563803181056-7oUZ/

Open Question: How to evaluate non-deterministic

outputs?

Non-deterministic outputs needs visual evaluation,
not unit tests.

The question isn't "does it always produce identical

output?" but "can a domain expert quickly judge if
this output is correct?"

d I( PHUSE EU Connect 2025, Hamburg
]
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Open Question: How to evaluate non-deterministic

outputs? Side-by-side!

Non-deterministic outputs needs visual evaluation,
not unit tests.

The question isn't "does it always produce identical
output?" but "can a domain expert quickly judge if

this output is correct?"

d:k

Information Architect and Lifelong Learner
2w « Edited + ®

g Kerstin Forsberg @ - vou

One more interesting opportunity for SoA in pdf -> Excel as a first step to
get to SoA -> USDM: "LandingAl's new DPT (Document Pre-trained
Transformer) accurately extracts even from complex docs", see A ..more

€% carl Johan Nordmark and 15 others

A Like ® Comment 2) Repost <7 Send

gl 1,016 impressions View analytics

PHUSE EU Connect 2025, Hamburg

Information Architect and Lifelong Learner
3w . Edited - ®
Given the announcement of Claude Sonnet 4.5 tonight, | wanted to follow
up my post from earlier today about creating Excel from tables in pdfs -
more specifically, "muilti-dimensional semantic grids" like ..more

g Kerstin Forsberg @ - vou

1.3. Schedule of Activities (SoA)

Tablel:  Schedule of Activities
[Es—

Screening® -1
[eudy Pracodurss Servelug | C-1 | Tapaticen Peried | Jor T | Tnpaticnt Perod 2
Days s »11"'f:‘”"'_‘|""| 33(47| 8|9 1032 38|24 252638 | 29 3035 36 3738|3940 M":’fm
! 121 ! ! |
l I 1
1 x |
0 N ' T =7
s i
I A I
e Y = — e
- =TT } focad o SN R |~-—'-r«—-1-- o [ e e
€O Kerstin Palé, MBA, PMP, MSP and 16 others 1 comment
A Like & Comment 2 Repost <« Send

gl 1,372 impressions View analytics

Claude 4.5 Sonnet (September 2025)
%
integrated contextual linking—allowing the model to

connect insights across tables, charts, and surrounding
textfor highly precise structured-data extraction

Excel file creation feature announced Skills

(Skills running behind the scenes)
20



Side-by-side source and extracted data (rendered Excel)

Alexion_NCT04573309_Wilsons - Step 1: Extraction and Validation

PDF to Excel Visual Extraction Verification

Source PDF Excel File

Step 2: Conversation to SOAZUSDM +

Decumentatio

 Excel exists | Verify: Rowjcolumn positions match | Content aceurate | Merged cells correct | All fostnotes captured

Source Protocol SoA Table

Alexion_NCTO4573309_Wilsons_soa.pdf

ECTIETITETT] i NCTO1573300 Wilsons_EXTRACTION_SUMMARYimd | lsion_NCTO4573300 Wilsons _Exracian_Rupertmd  Aleion_extracton_somplte_surmaryimd

Step 1 Excel Extraction

Table 01 Table_01_Annotations

Screening

Study Procedures Screening®a
Days -42t0-9
Eligibility

Informed consent x

Admit to unit

Discharge from unit*f

Outpatient visit or phone call

Discuss/decument contraception
Follicle-stimulating hormone (post-menopausal females only*h}

Alcohol test

X X %X % %

Urine drug screen

HIV, hepatitis B and C screen

[

c-l
-2

Sy Adenisain Mock-up of

Medical history/demagraphics"i

WD history"j X
RN Prior WD treatment”j X
Ak Contentil
Physical examination”k X
Height", weight, and BMI X
Envoliment
Enrollmentfinclusion
Protoeol Amcndiment . (US) ALXNIS0-WD204
18 Mar 2022 Discontinue chelation therapy
Sereesinge |G- v zine therapy
Screening | C-1 1 or Saputiont Puvied 3 of Study Intervention”m
= v
o Sl | o[]S Sy 4] o [ 2 [isJaea] 2o [owas] s [prn [ [0 | oo
[PD- Plasema total and PUF-Cus. ALXN1840 16 mg/day
o o o ALXN1840 30 mg/day
i
Study intervention compliance
e oy, | x| | x x IEE x| | = x . .
nmalviis X X XX X X X PK[PD Analyses®o
A . 5 Blood sampling for PK: Plasma total Mo and PUF-Mo; PD: Plasma total and PUF-Cu, LBC, ceruloplasmin, ceruloplasmin-bound Cu
T X Fa— 3 %
r 0 (iphcaic) Safety Assessments | Laboratory Analyses.
B st = It
[Ca Mo-comroliog me X X IX[X|X[X XX x| X [X| X [x| X [% Chemistry"a, hematology, Coagulation X
e S {1 4 {0 AL 0 =
[Crmation v Urinalysis x
i x|x|x|x|x x| ox x| x x| x |x .
heck Urinejs pregnancy X
Fr AT EEY Y B S
s 9 % TXX[X[X X x [alx [ xTx Retained serum sample (safety) "t

PHUSE EU Connect 2025, Hamburg

Inpatient

7 -6 throug

a Workbench user interface
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Conversational Extraction

@ Also let me double check the columns Screening spans Days "-42 to -9” and "-21", @ yes, | will validate the Excel you create
and Inpatient Period 1 starta at -7
Perfect! Now I'll proceed to STAGE 3: Data Population and create the Excel file.

You're right to check! Let me re-examine the column structure more carefully. I i
create:

Looking at the Days row in the PDF:
1. Table_01 sheet with the full table structure

@ « Screening/aspans: "-42t0-9" AND "-21" (2 columns)

Extract the table(s) from this document to Excel. 2. Table_01_Annotations sheet with all footnotes and metadata

C-IAb has: "-8" (1 column]
s:"-8" (1¢ ) Let me extract all the cell markers and create the file now.

WORK IN STAGES - verify before proceeding:

Then: "-7" (1 column)
G Create Excel file with Table_01and annctations

Inpatient Period 1 starts at "-7" and includes: -7, -6 through -5, -4 through -1, 1, 2-3,4-7, 8,
9 bash

STAGE 1: Column Structure
1. First, ask me: "How many columns do you count in the table?"
2. After I respond, examine the header rows and verify OPAc:"10-22" (1 column)

3. Tell me: "I see X columns matching your count" or "I count Y columns - import openpyxl
Inpatient Period 2: 23, 24, 25, 26-28, 29, 30-35, 36, 37-38, 39, 40 from openpyxL.styles import Font, Alignment

From openpyxL.utils import get_column_Letter

cd /home/claude 6& python3 << ‘EOF

please verify"
4. Wait for my confirmation before proceeding

UNSAd: (blank in Days row)

« EOSorET/e:"EOS Day 54+/-2" # Create workbook

STAGE 2: Row Labels wb = openpyxL.Workbook()

1. Extract ALL row labels in order (procedures, assessments, section So the 24 timepoint columns are:
headers) .39
2. Detect hierarchy from visua
- Bold text, background col
- Section headers that grou| + (blank under UNS;
3. Show hierarchy with TE)(? N : : 3zfitndecen
+ EOSDay 54+/-2 [ Add Table 2 to the workbook

- Parents: NO spaces 4.-7 (start of Inpatient Period 1)
- Children: 2 spaces per le| My count:25columnstotal

wb.remove(wb.active)

1.-42t0-9 (under Screening)
. 40 ‘The Excel file has been created! However, I realize I need to add Table 2 as well (the PK/PD

2.-21 (under Screenin,
! e schedule from page 17). Let me add that now:

5.-6 through -5 Perfect! I've created the Excel file with both tables extracted from the Alexion protocol.
4. Preserve footnote markers (1 + 2label columns (Study Procedures, Days)

5. Wait for my confirmation be 6.-4 through -1 Summary
« 23timepoint columns

. : Vi
STAGE 3: Data Population How many columns do you count in the table? 7.1 File created: View your file
1. Add all cell content to cor 8.2-3 Contents:
2, RO spanning arkors (arron 9.47 1. Table_01 - Main Schedule of Activities (26 columns: 2 label + 24 timepot
3. Preserve footnote markers i @ 24 timepoint columns
4. Empty cells stay empty 10.8 2. Table_01_Annotations - All footnotes (a-x), abbreviations, and table metadata
Thank you for the correction! 11.9 3.Table_02 - PK/PD Assessment Schedule (12 columns)
Create TWO sheets per table: I 2
e IS count 12.10-22 (OP) 4. Table_02_Annotations - Footnotes, note, abbrevlations, and table metadata
. Sothe total structure is:
1. TABLE SHEET (Table_61, Tabl s
: e 13.23 (start of Inpatient Period 2) What I preserved:
- Exact row/column position{ . 2labelcolumns (StudyF Days)
- Wonoediceils s shown 1424 - A1124 timepoint columns with correct day values

e * 24 timepoint columns
- ALL row labels with prope P

15.25 + Parent-child hierarchy using 2-space indentation in row labels
- ALL cell content in corred * 26columns total
. Rers (At AR T hoaltions
- ALL footnote markers presq  Letme verify the 24 timepolnt columns: 16.26-28 All footnote markers (Aa through Ax) in correct positions
- Allcell markers (X, XAp, XAn, X1, X/\g, arrows )
ce 17.29 L Xhp, XA, XA, XNg,
2. ANNOTATIONS SHEET (Table_pz| -Screening
Sl irastoote raxt expetiy) 2 18.30-35 - Complete table metadata for both tables
- ALL abbreviations 19.36 ‘What you'll need to verify/fix:
- Document any hierarchy uncertainties ) - & . —— — )
= Header merge ranges (Screening spanning 2 columns, Inpatient Period spans, etc.
- FOR EACH TABLE, capture metadata: 20.37-38
* Table title (as shown in PDF, e.g., "Table 1: Main Study 3095 = Arrow symbols (=) for continuing therapy - may need formatting
Schedule") o o aTall ar el
+ Any visual alignment of merged cells
* Page numbers where table appears (e.g., "Pages 45-47") 22.40 . g 8
* Table type if indicated (e.g., “"Main", "Continvation", "Screening 23, (ONS2 bizek) Please validate the column positions and data placement!
only") ;
* Timepoint range if shown (e.g., "Screening to End of Study") 24.EOS Day 54+/-2 5 f}‘g:f:”1"::”457?'3°°“b‘“ i O & | [ @ openinMicrosoft Excel
% - % Spreadsheet XLSX
* Any table-specific notes or legends Is this coll ctute cottect now?
o only ONE table otill cantuce this joformati

PHUSE EU Connect 2025. Hamburg
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Open question: Why not a complete JSON schema?
SoA2USDM

EXTRACTION. METADATA
sirng | extraction_date

structural [ minimal | semantic

The multi-pass pipeline taught us what information
needed preservation during extraction.

verfied_against_paf | CRITCAL
ion_date [

string | verifor

string | source_document

boolean | ready_for_usam

The vision breakthroughs made complete structure
extraction feasible.

describes

TABLES
string | table_ié P eable- Mo

strng | table_thie

But connecting these required a schema that could

r—
has contains
. .
semantic requirement
has
SCHEDULE_PROPERTIES
ACTIVITY_ROWS
X sirng [ able.id Fr
GRID_COLUNNS =t i s string | table_id x
p property. property- I
= GRID_METADATA el Lot e Strng | activity_id P | activey N
string | property_tabel i
sring | table 34 [ ! - sirig | activty_name
sring | property_comment !
adata.type et bockean | s parent Has chidrent parent_of
siing | metad total_colurmas total_rows et sung city_Jd | FK | activity-NNN or NULL
strieg | metadata_valoe | | t [Excetrow
! strog
string | anvotation_ markers 1 4
! : J= bject | activity_name_source | | excel_column, excel_row, indentation level
abject | preperty_label source | | excel_column, excel_row L b =2z = bl
contalns
references
has
has populated I has. scheduled.in has
SCHEDULE_GRID_VALUES
suiog | property_id "
A L & ! ‘GRID_COLUMN_HEADERS
Wt | row_position ANNOTATIONS
! | il string | columa_d x <
Wt | column_positien i strng | marker ab.c et
L string [ Header text from cell ' T
siriog | column_id " | Inctidual cel String | annctation_type | footnetelegendi nate

roperty_id | FK | property-Nhet
rom_row_position

== propertylactivitylcolumn.
wmt | merarchical levet | | 1-top, 2-next, exc

Excel range If from merged cel or empty string

Claude 4.5 Sonnet (September 2025)
¥
integrated contextual linking—allowing the model to

connect insights across tables, charts, and surrounding
textfor highly precise structured-data extraction

Excel file creation feature announced Skills

(Skills running behind the scenes)
d I( PHUSE EU Connect 2025, Hamburg 23
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Alexion_NCT04573309_Wilsons - Step 2: Conversation to SoA2!

Excel to JSON Semantic Interpratation Verification

Evaluate the generated json as look-a-like as the extracted
Excel (pdf)

€ Step 1: Extraction and Validation Verified Excel

Decumentaton: (ETTTIETITEERT]  Aexon_NCTO1573305 Wisons_EXTRACTION_SUMMARY.md

& Awaiting JSON generation - Use THREE_PROMPTS.md for JSON generation prompt

Alexion_NCT04573309_Wilsons_Extraction_Report.md

Alexion_extraction_complete_summary.md

Verified Excel (Step 2) SOA2USDM JSON

Table 01 Table_01_Annotations

Eligibility

Informed consent

Admit to unit

Discharge from unit*f
Outpatient visit or phone call
Inclusion/exclusion
Discuss/document contraception

ing hormone (p females only”h)
Alcohol test

Urine drug screen

HIV, hepatitis B and C screen

Study Administration

Medical history/demographics*i

WD history”j

Prior WD treatment*j

Physical examination*k

Height*, weight, and BMI

Enroliment

Enrollment/inclusion

Discontinue chelation therapy

Discontinue zinc therapy

Administration of Study Intervention“m
ALXN1840 15 mg/day

ALXN1840 30 mg/day

Study intervention compliance

PK/PD Analyses~o

Blood sampling for PK: Plasma total Mo and PUF-Mo; PD: Plasma total and PUF-Cu, LBC, ceruloplasmin, ceruloplasmin-bound Cu
Safety Assessments | Laboratory Analyses
Chemistry”q, hematology, Coagulation
Urinalysis

Urine/serum pregnancy test™s

Retained serum sample (safety) "t

HIERARCHICAL STRUCTURE (3 Levels)

Screening’a  C-1"b o seraring
Screening Cc-
L2 Screening
-42t0-9 -21 -8 -7 -6 through -
a2
13:0ays W
)

c1
O}
et

Inpatient Period 1
5 -
e rous 2 (4
7 twowh | twwsh 1§ F

8

UNS  EOSor
@ ETlel
op
pt Inpatient Period 2
€0s
10- 26 30- 37
Bl |28 (2 |50 @ o

2 . cwwwsrnrmnme |

X » Eligibilty
 Informed consent x
Admit to unit

~Discharge from unit (1]
X - Outpatient visit or phone call

Inchusionjexclusion x

X Discuss/document
contraception

X - timulating hormane
(post-menopausal females only) X
n

% [5¢ 3¢ [ 5] > ['s¢

Acohol test x

- Urine drug screen x
HIV, hepotts B and C screen x

» Study Administration

il hortaeopraohcs o

WO history [j] x

3 | 5[ x 5|3

Prior WO treatment () x
Physical examination (k] x
X - Height, weight, and BA (I x
» Enroliment
Envolimentinclusion
Discontinue chelation therapy
Discontinue zinc therapy

» Administration of Study
Intervention [m]

ALXN1840 15 malday.
ALXN1840 30 moiday
Study intervention compliance
» PK/PD Analyses [o]
- Biood sampling for PK: Plasma
total Mo and PUF-Mo; PD:

Plasma total and PUF-Cu, LBC,
ceruloplasmin, cervloplasmin-
bound Cu

» Safety Assessmants |
Laboratory Analyses

PHUSE EU Connect 2025, Hamburg
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From SoA to data prepared for USDM: SoA2USDM

T et 3 PO P o O 0
2
MMSE 10-23 2 Visit Scroening jod | Final
X 1+ eligible 274 gligible | 37 eligible  Visit/ET*
Medical History X HAE attack®  HAE attack® | HAE attack® .
- E=s TR g i [ Each table as a Grid of
| Chest x-ray X TeleVisit* X X X
Apo E genotyping X X 1+
e x . 3 i Column and Row positions
Vital signs Temperature X x Il x x | x x | x HAE Diagnostic Lab Test! X
el g T Z .
T = : : Schema with the capability to
last year and patient passes Sereening* | C-I" ;"‘:;S'f::;ﬂhm : : t t
: —— : . Il f
BTl | ety it | x x represent all components o
[Laboraory (ChemMemary: | Days 20l 31 [ g [ ]S thromsal41 [ angomize paentin Rrsm x i
=g e Patr e | . SoA tables in a structured
Plasma Specimen ed X Patient diary retraining X X X
(Xanomeline) | Admit to unit X Conventional on-demand treatment washout® - = * f h h f
-moglobi . U g

i T — = : R ormat that prepares them for
Medications dispensed < : = X Gl-s I . .
s | b e F———— the conversion into USDM
ADAS-Cog P pausal females X GANRS' x| x x
cIBic+ lonly* Concomitant Iz =
DAD. [Aloohol test X X .
- e 1 Conversational approac

WD history’ X

|Prior WD) treatment/ X X

|Physical examination® X x X X

|Height', weight, and BMI X X X X

P Mock-up of a Workbench

'@ helaion % . . .

Do i % user interface with side-

It tion™

/ds . . .

At s B I B Iz by-side views for visual

|Study intervention compliance X | X

[PK/PD Analyses™ .

EMM“ x| [ o] x| x [ evaluation

SoA2USDM

PHUSE EU Connect 2025, Hamburg

cdisc  Unified Sttﬂxﬁ?fﬁﬂiggﬂ?del, v4.0.0

Key
Study & Stydy Design
Highivel Study Design
Detaled Study Design
Objectives & Endpoints
Inclusion & Exclusion
Population & Cohorts

Interventions

Narrative Content

Organizations

Syntax Templates

Controlled Terminology

Complex Datatypes
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