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High attrition rates, high costs, and long development times
call for more agile processing of data,
to quantify the risks and facilitate timely decisions

Leading to more agile drug development



The availability of data
and the ability to derive action from data
will determine the success of drug development programs



Why can't we release a drug immediately after the last pivotal trial?



Drug submission data workflow

Data Collection
Data Management (queries, data quality)
Data Reporting (SDTM, ADaM, TFL)

Medical Writing (CSR)

Data Collection FSFV LSLV
Data Management  EDClaunch Shaps DBL
Data | I
_______________________________________________________________________________________________________________ o Complex! [
ISsues
Stat Programming Dry Run Dry Run Pl Final/
/ Statisticians A 2 el CSiR
Medical Writing Ongoing queries to stats teams
Protocol eCRF Warehouse SDTM ADaM TFL eCTD/define.xml
SPA EDC 2-4 months to clean data + from snapshot to DBL 2-4 months from DBL to Final CSRS
Specification Lab Data +6 months from snapshot to Version 1 TLFS



- Study ~

Analysis code

The challenge is to understand data t | |

and code, and how they interact

Data Data Data TLFs




Building Trust:
Validity, Traceability, Reproducibility



Once data are collected: what is a clinical trial?

|

Analysis code

}

Data

Data

Data

Standards

TLF

ADaM

SDTM

Submission

SDRG

ADRG

define-xml




Derivations

Most derivations in a study are standardized

Common derivations
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Derivations

Most derivations in a study are standardized

Common derivations

Study specific
& innovation
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Most derivations in a study are standardized

Derivations

“Automated”’

Common derivations

Study specific
& innovation
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Derivations

Most derivations in a study are standardized

Study specific

Common derivations . )
& innovation

Not covered by standards, no traceability
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Derivations

Workload

Most derivations in a study are standardized

Common
derivations

Common derivations

Study specific
& innovation

Study specific & innovation
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What is a clinical trial?

Content

Analysis code

Structure

Data

Standards

TLF

ADaM

SDTM

Submission

SDRG

ADRG

define-xml
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he source of truth of content of a trial analysis is its code

Content Structure

\

Standards Submission

Analysis code

TLF SDRG

ADaM ADRG

SDTM define-xml
Data
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What matters is the content of the study, not the structure

Non-standard, study-specific, scientific innovation
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Code traceability

Tracing the content interactions between data, code and results

Indepenaent of standards and languages
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Q  Search variables...

ADaM
adsl.arm
adsl.trtO1p
adsl.trt01pn

adef.trtpn

SDTM

dm.arm

SOURCE +

demographic.trt

ra
[

k]
4

Data

Variable

ADaM.adef > trtpn

100]
75+

50

254

0_

%make_empty_dataset

& EMPTY_DM

0 observations

B source.demographic
60 observations

10 nodes

trtpn Variable  Full Derivation
(-] (Macro-Resolved) 7
v I\'JUI 1Co—avawvw
63 S
64 run;
65
66 x adef.sas;
67 data adef;
68 retain studyid usubjid siteid country randdt age agegrln a
69 set EMPTY_ADEF adef;
: 70 run;

Missing 71
72 x tlf-responder-rate.sas;
73 proc freq data=adef;
74 005
75 tables trtpn *x critlfl / chisq;
Tc

B dm
60 observations
B ADSL
arm 60 observations
F adef

arm =
trt0lp

trtO1pn

%make_empty_dataset

& EMPTY_ADSL

0 observations

arm

trtolp

trt0lpn

177 observations

- EEE—

%make_empty_dataset

B EMPTY_ADEF

0 observations

B adef 160 FREQ
177 observations
169 GLM
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Traceability-enabled Al

Creating an inclusive and deterministic environment

& Study Chatbot

[ ] Maria Shaw, Statistical Analyst 2 May 2024

How is the treatment emergent time frame defined?

@ BB ads.keyds

@ EMPTY_DM & dm
0observations 60 observations = /s @ Verisian Al 2 May 2024
\. o - e fobfewaﬁons & st In this code, trtemfi variable is used to determine the treatment emergence
adtte
- wop 7 o 60 observations / 80 LIFETEST status of an event.
< trt0lpn \ trtpn
) SisERGEATeT e If the start date (astdt) is greater than or equal to the treatment start date
(trtsdt), the event is considered treatment emergent and trtemfi is set to 'Y".
@ b sos
0 observations
o i e If the start date is missing (astdt< =.z) and the end date is either missing or
worp & EMPTY_ADTTE on or after the treatment start date (not(.z<aendt«<trtsdt)), the event is

assumed to be treatment emergent and trtemfi is set to Y" as well.

trtolpn
s trtpn

An event is treated as treatment emergent if it started on or after the
treatment start date.

% &)

@ Ask a question...

(D Provide a context... ik

21



Given any natural language prompt...

User Question

How is time to event
determined in this study?
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..and translate into natural language output

p
User Question ——— v LLM 1
\_

™\

J

s

Clinical

concepts
)

|

Fetch
traceability
-
— - mm ;
P
-

.l_

/

L
=7\

\4

g
v LLM 2

User Question
Clinical concepts

Traceability info

.

~

J

\ 4

Output

Natural language

The time to event
determination in this
study 1is based on the
analysis of survival and
event-free survival

outcomes. ..
\_ J

—— Evidence ——

Clinical concepts

Traceability info
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..always provide evidence!

Output N

Natural language

The time to event
determination in this
SERely S fmese om iR Deterministic Evidence Study specific
analysis of survival and
event-free survival
outcomes. ..
N / Translation of Code Always provided to Retrieving directly
Traceability review Al outputs from a study

—— Evidence ————

Clinical concepts

Traceability info
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Traceability-enabled Al

Reproducible, evidence based
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Knowledge transfer in an integrated industry

Many stakeholders

Data Management (queries, data quality)

DataReporting (SDTM, ADaM, TFL)

Across companies

Data Collection

Sponsors to regulators

Data Management

unch

Complex! } s

Stat Programming B p

Pre Final/
Final CSR

/ Statisticians #
Data Collection
Data Management (queries, data quality)
Medical Writing
Data Reporting (SDTM, ADaM, TFL)
Medical Writing (CSR)
Protocol €CRF Warehouse SDTM ADaM
Data Collection
SPA EDC 2-4months to clean data + from snapshot to DBL Data Collection . -
Data Management (queries, data quality - . .
LabData +6months from snepshot to Versic
Data Management oBL
Complex!
o ompiex:
. issues
Data Collection LsLv
Stat Programming DryRun Dry Run Pre
/ Statisticians = - ol
Data Management SR DB
Medical Writing Ongoing quer
oz Complex! cal Wrting
J
Stat Programming DryRun Pre
/ Statisticians - el Protocol €CRF Warehouse SDTM ADaM TR CTD/definexm,
SPA EDC 24 montths to clean data + from snapshot to DBL 2-4montths from DBL to Final CSRs
Medical Writing
< LabData +6months from snapshot to Version 1 TLFs
Protocol €CRF Warehouse SDT™M ADaM TR eCTD/definexm
SPA EDC 24 montths to clean data + from snapshot to DBL 2-4montths from DL to Final CSRs

LabData +6months from snapshot to Version 1 TLFs
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&% Tracer Filters C(x) sdtm.dm.age X) Selection C(x) dosing.firstdose X) E]
] Graph  Resolved Original Log Graph  Overview Graph
@ (-] (Macro-Resolved) & 17 nodes
) 27 format startdt enddt mmddyy1@.; =
28 Kuwuy _ ) dedl
29 run; 60 observations
30 \
31 x DM.sas;
32 data EMPTY_DM;
33 Keuuy
34 attrib AGE label="Age" length=8. ;
35 retain AGE . ; g @ 2
S Y e oy SrePne
38 dob
39 x DM.sas;
40 data dosing; Q
41 Xeun, & dm
| 42 by subject; Q 60 cbservations
43 3000k . 8 EMPTY_DM oo
| 44 retain firstdose lastdose; L 0 observations
45 Xeau, zz age
46 if first.subject then doj;
47 firstdose=.;
48 30005
| 49 firstdose=min(firstdose, startdt,enddt); Variable  Datasets
50 30005 -
51 run;
52 Name Type
53 * DM.sas; firstdose unknown
54 data dm;
55 30005 Inferred Values
56 age=floor ((intck('month',dob,firstdose) - (day(firstdose) < day(dob) <unknown >
57 if age ne . then ageu='YEARS';
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From 700+ lines to 37 lines

* demographic.sas;

data source.demographic;
. label trt="Treatment";

input trt 5;

o
Iun;
* DM.sas;
data dm;
STy
arm=put(trt, arm_demographic_trt.);
o
Tun;

* adsl.sas;
data ADSL;
*..;
trt@lp=ARM;
.20
trt@lpn=input(put(trt@lp, $trtdlpn.), best.);
R
run;

* adef.sas;
data adef;

Ry
rename trt@lpn=trtpn;
o

Tun;

proc freq data=adef;
by critl avisitn;
where ittfl='Y';
tables trtpn * critlfl / chisq;
title

"Fishers Exact Test on Responder Rates Between Treatment Groups by Vi
Tun;
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Using these techniques can
fundamentally transform
clinical statistical programming for submissions

Reproducible, evidence based
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Build, Validate, and Submit Clinical Trial Analyses

Based on Traceability. Empowered by Al.

\ verisian
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