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Why SDTM workflows need Smarter tools & Strategies

Increasing trial

= Modern programming
complexities —

languages

o [E{I Uniform code
O
AN
(ol 9 Data validation
U

Regulatory _ =
compliance Tight timelines Sﬁs

Large data

Data consistency
and integrity




Past Programming Challenges

(0]
=
£
£
©
—
(o))
o
et
o

4 =

</>

Long conversion
run-times:

Impact on milestones &
timelines

Spaghetti-Code:
Difficulty to maintain
code over time

Difficult handover:
Challenging for other
programmers to
maintain or take over
an ongoing trial

/

O
c
c
—
©
o
-

&

Long learning-curve:
Different tools & coding
language
= Annotations
= Mapping

* In-house tool

= Conversion
« PL/SQL




Desirable solutions

: Shorten conversion times

Feel at ease with taking over trials

More general-purpose language:
Easier to find new programmers

Lowering learning curve

Lowering setup time SDTM database




A_genda

© SGS Société Générale de Surveillance
SA — 2025 — All rights reserved - SGS is a
registered trademark of SGS Société
Générale de Surveillance SA

8

@ Introduction

@ Embracing Python in SDTM Conversion
e

T

:ﬁ \ @ Future Directions and Conclusions
~\ “1:1.

What We Gained & What We Lost

- -
T



3 Python

v High-level, object oriented
v Versatile (Al, web, data, automation, cloud)
v Simple & readable syntax

v’ Extensive support libraries
» Pandas/Polars
* Numpy
« Parquet

v Open source

v" Cloud Friendly: Massive global community




Visual Studio Code + Git

Code editor )
= Jupyter Notebooks
= | anguage support
= PEPS8 linting
\" Git—version control

\

More uniform code
across different
programmers

¥ - J




S_GS PyConv implementation

Pre-processing

EDC data phase
+ convert .
to .parquet

Enrichment phase
Formatting
Datetime conversion

* Unpivot fields
Find best matching trial

11

Date of visit

Derivations
« GRPID
* Death flag
« ARM/ARMCD

Domain
transformations
SDTM mapping

Post-processes

RELREC
EPOCH

SE completion

Datasets are
uploaded to Oracle

_SGS.



S_DTM Mapping Process

FA (Findings About Events or Interventions)

QS (Questionnaires)

Project Name: |FACAT CDUGH MONITORING E
Form: VAS Monitoring of Cough -FAOBJ =COUGH + T

.QSCAT COUGH MONITORING

Tick if the same as visit date or complete [NOT SUBMITTED]
Date of assessment (complete if different from visit date) FADTC QSDTC |

Did a cough episode occur within 10 mins after the inhalation? Yes

FAEVLINT =PT10M FAORRES when FATESTCD = OCCUR NoO

VAS quantification within 10 mins after the inhalation Fixed Unt mmQSORRESU
QSEVLINT = PT10M QSORRES when QSTESTCD = VAS
Was the cough episode clinically significant? FACLSIG in SUPPFA Yes O
No O
Did a cough episode occur within 24h after the inhalation? Yes
FAEVLINT = PT24H FAORRES when FATESTCD = OCCUR No(™)
VAS quantification within 24h after the inhalation Fixed Unit: mm QSORRESU
QSEVLINT = PT24H QSORRES when QSTESTCD =VAS
Was the cough episode clinically significant? FACLSIG in SUPPFA Yes D

Noo

In case of any clinically significant cough episode(s), not due to a pre-existing condition, it should be
recorded as an Adverse Event.

13



W O WALC DDED EA m=n — md MNisdaCeoma

=]

L T = T = = T S I = Y T S P o

—

SUBJID RESULT UNPIVOTED VASDAT ISO8601 VASDTSAME_RAW DOV VAS10_CLSIG STD VAS24_CLSIG_STD
012002 N COUGH10MIN_STD 2024-11-10 1 2024-11-10 NaN Nal
012002 Y COUGH10MIN_STD 2024-11-11 1 2024-11-11 NaN NaM Project Name: .FAéKT' "E:'o'UéFfﬁéN'Fr'éh’;N'cf:.'
012002 ¥ COUGH10MIN_STD 2024-11-12 1 2024-11-12 N NaN Form: VAS Moniforingof Cough.  ( FAOBI=COUGH®S
012002 N COUGH10MIN_STD 2024-11-13 1 2024-11-13 NaN NaN S ROLUAT T LDV MUNTTORING
012002 N COUGH10MIN_STD 2024-11-14 0 2024-11-14 NaN Nal g
012002 Y COUGH10MIN_STD 2024-11-01 1 2024-11-01 ¥ N ment (complete if different from visit date)
012002 N COUGHTOMIN_STD 2024-11-02 1 2024-11-02 Mal MaM a cough episode occur within 10 muns after the mhalation?
012002 v COUGHIOMIN STD 2004-11-03 1 2024-11-02 N v FAEVLINT = PT10M FAORRES when FATESTCD = OCCUR No
012002 Y COUGH1OMIN STD 2024-11-04 1 2024-11-04 N MaM VAS quannfication withmn 10 nuns after the inhalation Fixed Unit: mm¢
012002 N COUGHIOMIN_STD 2024-11-05 1 2024-11-05 NaN N QSEVLINT = PT10M QSORRES when QSTESTCD=VAS
Was the cough episode clinically sigmficant? Yes
012002 N COUGH1OMIN_STD 2024-11-06 1 2024-11-06 NaN Nal ) |
FALCAT - LUUJGH MUNLTUKLNG , FACLSIG N SUEFTA \-08
"FASTRESC": None,
"EASTRESN™: None Did a cough episode occur within 24h after the inhalation? YesO

AEVLINT = PT24H FAORRES when FATESTCD = OCCUR No

"FASTRESU": None,
"FASTAT": Mone,
"FAREASND" : None,
"FALOC": None,
"FALAT": None,

PEAL ADWEL I o Rl

"FADTC": np.where(dfdict["X_VAS PREP_FA"]["VASDTSAME_RAW"]=="1",
dfdict["X_VAS_PREP_FA"]["DOV"],
dfdict["X_VAS PREP FA"]["VASDAT IS08681"]),

"FADY" : Mone,

"FATPT": np.where(dfdict["X WAS PREP_FA"]["UNPIVOTED" ]=="COUGH18MIN STD","WITHIN 18 MIN POSTDOSE", "WITHIN 24 H POSTDOSE™ ),
"FATPTNUM": np.where(dfdict["X VAS PREP FA"]["UNPIVOTED"]=="COUGH1@MIN STD","g", "1436" ),

"FATPTREF": "STUDY DRUG INTAKE " + dfdict["X VAS PREP_FA"]['VISIT'].str.strip(),

"FAEVLINT": np.where((dfdict["X_VAS PREP_FA"]["UNPIVOTED"] == "COUGH18MIN STD") & (dfdict["X_VAS_PREP_FA"]["RESULT"].notna()),"PT18M",
np.where{ {dfdict["X_VAS PREP_FA"]["UNPIVOTED"] == "COUGH24H STD") & (dfdict["X_WAS PREP_FA"]["RESULT"].notna()),"PT24H",
Mone)),
"SQ FACLSIG": np.where(dfdict["X_VAS PREP_FA"]["UNPIVOTED"] == "COUGH1@MIN STD", "FASEQ|" + dfdict["X_VAS PREP FA"]["VAS1@ CLSIG STD"].str.upper(),
np.where(dfdict["X VAS PREP_FA"]["UNPIVOTED"] == "COUGH24H_STD","FASEQ|" + dfdict["X VAS PREP _FA"]["VAS24 CLSIG STD"].str.upper(),
None) )
"SQ _FACLSIG": np.where(dfdict["X VAS_PREP_FA"]["UNPIVOTED"] == "COUGH1BMIM_STD", "FASEQ|" + dfdict["¥_VAS_PREP_FA"]["VAS18_CLSIG_STD"].str.upper(),
| np.um;:-.:iv:;gdict[“x_"l.-'ﬁS_F'REF‘_F.ﬂ."][“UNPI'I."{ITED"] == "COUGH24H_STD","FASEQ|" + dfdict["X_VAS_PREP_FA"]["VAS24 CLSIG STD"].str.upper(), m



Early Data Preview in CDISC tables

0 Immediate feedback
0 Efficient mapping process

0 No conversion needed
0 Faster debug times

view(cdisc_domains["CDISC_FA"1)

DOMAIM | = | FATESTCD |~ | FAOB) | = | FACAT

-

FAORRES | [ VISITMUM | = | VISIT |+ | VISITDY |~ | EPOCH |~ [FADTC || FATPT

Project Name:
Form: VAS Monitoring of Cough

Tick if the same as visit date or complete [NOT SUBMITTED]
Date of assessment (complete if different from visit date) FADTC QSDTC _
Did a cough episode occur within 10 nmuns after the inhalation? Yes

FAEVLINT = PT10M FAORRES when FATESTCD = OCCUR Noo

VAS quannfication within 10 muns after the mnhalation Fixed Umit: mm¢

QSEVLINT = PT10M QSORRES when QSTESTCD = VAS

Was the cough episode clinically sigmficant? FACLSIG in SUPPFA YesO
.\?oO

Did a cough episode occur within 24h after the inhalation? Yes

FAEVLINT = PT24H FAORRES when FATESTCD = OCCUR NOO

« | FATPTNUM | ~ | FATPTREF

w [ FAEVLINT |+ [ SO_FACLSIG

FA OCCUR COUGH COUGH MONITORING Y 112 DAY 12 12 12/11/2024 WITHIN 10 MIN POSTDOSE 9 STUDY DRUG INTAKE DAY 12 PT10M FASEQ|N
FA OCCUR COUGH COUGH MONITORING N 113 DAY 13 13 13/11/2024 WITHIN 10 MIN POSTDOSE 9 STUDY DRUG INTAKE DAY 13 PT10M

FA OCCUR COUGH COUGH MONITORING N 114 DAY 14 14 14/11/2024 WITHIN 10 MIN POSTDOSE 9 STUDY DRUG INTAKE DAY 14 PT10M

FA OCCUR COUGH COUGHMONITORING Y 101 DAY 1 1 01/11/2024 WITHIN 10 MIN POSTDOSE 9 5TUDY DRUG INTAKEDAY1 PT10M FASEQ|Y
FA OCCUR COUGH COUGH MONITORING N 102 DAY 2 P 02/11/2024 WITHIN 10 MIN POSTDOSE 9 STUDY DRUG INTAKE DAY2  PT10M

FA OCCUR COUGH COUGH MONITORING Y 103 DAY 3 3 03/11/2024 WITHIN 10 MIN POSTDOSE 9 STUDY DRUG INTAKE DAY3  PT10M FASEQ|N
FA OCCUR COUGH COUGH MOMITORING Y 104 DAY 4 4 04/11/2024 WITHIN 10 MIN POSTDOSE 9 STUDY DRUG INTAKE DAY4  PT10M FASEQ|N
FA OCCUR COUGH COUGH MONITORING N 105 DAY 5 5 05/11/2024 WITHIN 10 MIN POSTDOSE 9 5TUDY DRUG INTAKEDAYS PT10M

FA OCCUR COUGH COUGH MONITORING N 106 DAY 6 B 06/11/2024 WITHIN 10 MIN POSTDOSE 9 STUDY DRUG INTAKE DAYe  PT10M

FA OCCUR COUGH COUGH MONITORING Y 107 DAY 7 7 07/11/2024 WITHIN 10 MIN POSTDOSE 9 STUDY DRUG INTAKE DAY7  PT10M FASEQ|Y
FA OCCUR COUGH COUGH MOMNITORING Y 108 DAY & 8 08/11/2024 WITHIN 10 MIN POSTDOSE 9 STUDY DRUG INTAKE DAYS  PT10M FASEQ|N
FA OCCUR COUGH COUGH MONITORING N 109 DAY 9 9 09/11/2024 WITHIN 10 MIN POSTDOSE 9 STUDY DRUG INTAKE DAYS  PT10M

FA OCCUR COUGH COUGH MONITORING 112 DAY 12 12 WITHIN 10 MIN POSTDOSE 9 STUDY DRUG INTAKE DAY 12

FA OCCUR COUGH COUGH MOMNITORING 113 DAY 13 13 WITHIN 10 MIN POSTDOSE 9 STUDY DRUG INTAKE DAY 13

FA OCCUR COUGH COUGH MONITORING N 114 DAY 14 14 23/01/2025 WITHIN 10 MIN POSTDOSE 9 STUDY DRUG INTAKE DAY 14 PT10M

FA OCCUR COUGH COUGH MONITORING N 110 DAY 10 10 10/11/2024 WITHIN 24 H POSTDOSE 1436 STUDY DRUG INTAKE DAY 10 PT24H

FA OCCUR COUGH COUGHMONITORING N 111 DAY 11 11 11/11/2024 WITHIN 24 H POSTDOSE 1436 STUDY DRUG INTAKE DAY 11 PT24H



Eﬁcient Code Review

16

Allows the code to remain clear and consistent

Efficient conversion: everything in the correct cycle —LIVE

Standardized way of working across teams L OC

Take over trials with confidence

Prevent spaghetti code data Code review

Library of a good quality

_SGS.



Version control: Git - Azure DevOps

¥ setup v B / code / C03_doman_transformationsipynb
Better Code Traceability €03_domain_transformations.ipynb S
Contents Preview History Compare Blame s

= Track source and type of boBcTete v 9ecSHSea thesd) 3 1 L 09 Sdebysde v
changes

1160 » \"AEACHOTH\": mp.where(afdict\"AE1\")[\"ALOTHCYI_STOA"] == \"V\", \"PROCE(N 1161 . \"AEACNOT N e ler2 a3 o o
1161 . \"AEREL\": np.where(afdict{\"ALI\"J[\"ALREL_STO\"] == \"M\", \"NOT RELATEO\" 1162 . \cAzagL\Y e - e e e o\,
1162 = \"AERELNST\": Nome,\n", 116 - \CAERELIST\": None,\n",
= 116) - \TAEPATT\": Nooe,\n*, 1164 a2 \TAEPATT\": Noae,\n",
u Streaml Ines person al COde e - \"AEQUT\": ¢falct[\"AEI\"J(\"AEOUT\").str.upper(). o5type(\"obdect\") .replage. 1165  * \TAEQUT\": GfGLCt[\"AEI\"J{\"AEOUT\" ] 5tr . wper(). astype(\"oJect\™) replacat
1165 » \"AESCAN\": Nooe,\n", B 1166 . \"AESCAN\": None,\a", |3
1164 . \"AESCONG\": ng.where(afaict[\"AEI\"][\"AESCONG_RAW\").notna(), np.where(adfa 1167 % \"AESCONG\": np.where(afaict[\"AEL\ " \"AESCONG_RAN\").notna(), no.where(afeal
man agement ey - \"AESOISAB\": mp.where(dfaict(\"ALI\"J[\"ALSOISAB_RA\"].noton(), mp.where(d 1168 = \CALSOISAB\": 0. where(@fict(\"AL1\" J{\"ALSOISAS_RAN" ). notna(), no.where(ds
1168 > \"AESOTH\": ro.wdere(afaict [\ AEI\"J[\"ALSOTH_RAA"].notnal(), ro.where(afaic' 1160 o \"AESOTIA " ap.where(Sf@ict [\ AL\ J[\"ALSOTH RN "] .notna(), no.where(afaict
1169 - \"AESHOSP\": mp.where(0faict\"AEI\" ) [\"ASSMOSP_RAN\" ] .motra(), mp.where(dfe 1170 - \"AESHOSPA": np. where(@falct[\"AEI\" J(\"ASSHOSP RN\ ").notna(), no.where(afal
. . 1u» - \"AESLIFE\": np.where(afaict[\"AEI\"][\"AESLIFE_RAN\"].notra(), mp.where(afs 1171 2 \"AESLIFE\": np.where(afaict[\"AEI\"]J[\"ASSLIFE_RAN\").notnal), no.wtere(afdlie
] Aud It tral IS un - \"AESOO\": None,\n", 1un . \"AESO0\"1 None,\n", o
un ~ \"AESMIE\": rp.where(afaict[\"ALI\"J{\"ALSMIE_RAN\"].notna(), so.wherelafalc 1173 y \TAESMIE\": np.where(afaict[\"ARI\" J{\"ALSMIE_RA\"].notna(), npo.where(afaicr~
un = \"AECONTRT\": of@ict[\"AELI\"J[\"ALOTMSWN_STO\"),\n", 1M - \TAECONTRT\": ofaict [\ AEI\"][\"AEOTISYN_STON "), \n", e
1174 » \"AETOXGR\": Nose,\n", 1175 - \"AETONGR\": Nooe,\n", 20
c c o o 1173 » \"TAETORD\": Nooe,\n", 117 = \"TAETORD\": Noae,\n",
u Mal ntaln CO m pllance Wlth 1176 = \"SUBIION": None, # This is a missing column added Dased on the metadeta\n™ 1177 ° \"SUBION": None, # This is & missing column added Dased on the metadata\n® ...
17 ® \"EPOON\": Nome,\n", un - \"EPOON\"1 None,\n", =
1178 s \"AESTOTC\": comv.comdine_fsocete time(af@ict[\“AEL\")[\"AESTOAT_IS08601\"), 1179 > \TAESTOTC\": comv.comdine_lsodete time(ofafct[\"ARI\"J[\"ALSTDAT_ISO8401\"), ™
reg u |at0 ry Stan dard S um - \TAEENDTCA™: comv.combine_dsodete time(dfaict\"AEL\"J(\"AEENDAT_ISOBEOI\"), 1100  ~ \TAEENOTC\™: comv.combine_ivodate_t ime(Gfaict[\"AE1\")[\"AEENDAT_IS08601\"],
1180 - \"AESTOY\": Nome,\n", 1181 - \"AESTOY\"! Noae,\n",
1183 - \"AEENDY\": Nome,\n", 1182 e \TALENOY\": Nome,\n", =
1182 = \"AEDUR\": Nome,\n", 118) - \"ALOUR\": None,\n", o
118) . \"AEENRF\": Noae,\n", 1184 - \REF \C: Nose, \n",
N~ * \AEENRTPT\": Nooe,\n", 1185+ = \"AEEMRTPT\": mp.where((afalct(\"AEI\"][\"ALOUT\"].str upper()==\"NOT RECOVE!
1185 - \"AEENTPT\": Nome,\n", 1186 o \"AEENTPT\": Noee,\n",
1186 . \"CO_COVAL\": Nome,\n", 1187 » \"CO,_COVAL\": Nome,\n", -

AEENTPT AEENRTPT
eebcdf73 @ Katarzyna Bzymek Jan 30 at 1:29 PM
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Overall Improvements

19

@ Clear data conversion

& Divided into steps

& Easy to get started and understand the
conversion processes

Every cycle can be run separately

" Slmpllfled Code management and
understanding

Faster Problem Solving

@00

Faster debugging

« SETUP

v Code

» logs

7 mapping

B C01_enrichment.ipynb

B C02_preprocess.ipynb

B C03_domain_transformations.ipynb
B C04 derivations.ipynb

B CO05_after transformations.ipynb
B CDISC.ipynb




Erther Improvements

XPT Dataset Creation

20

» Python can read and generate XPT
files (the FDA-compliant file format)

* Removes reliance on commercial
third-party software

Shorter conversion run times

Reduced times for problem solving
during QC stage

More standardized approach across
different sponsors

Time (h:mm:ss)

Evolution of Total run time with the number of participating subjects

0:12:00
0:11:00 A
0:10:00 -
0:09:00 A
0:08:00 -
0:07:00 A
0:06:00 A
0:05:00 A
0:04:00 -
0:03:00 A
0:02:00 -

0:01:00 A

0:00:00

500 1000 1500 2000 2500
Number of subjects (x500 for number of records)

3000




VVhat we lost using Python

Requires more people
= Code review - guidelines
» |ssues caught early in the
process

* Cross-team alignment
* |ncreased collaboration

B\ Code review may slow down

‘@J the process
= Need for enough programmers
trained for code review
* Only during urgent updates
« Temporary issues: more
code reviewers in the future

21

E Long standing code is lost
> = Qutdated scripts refactored into

D"

cleaner maintainable Python code

any updates to packages
Decreases as the framework
becomes more stable
Reflects evolving ecosystem with
continuously improved performance,
security and functionality

_SGS.
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Eture directions

Extending SGS Python packages
Creating libraries for different sponsors

More code reviewers

Possible automation

« Use of validated functions to reduce QC on
conversion efforts

« Automate code generation based on machine
readable aCRF

Metadata/define.xml completion




Conclusions

Transitioning to Python for SD TM conversion is more than a technical upgrade it’s
a strategic shift toward agility, scalability, and improved collaboration.

@ Benefits outweigh challenges

E:'@(? Standardized workflows
= Reduced variability
= Improved consistency in data
processing

Improved Code Management

» Refactored legacy code into modern
maintainable Python scripts

» Increasing adaptability to new study

24 designs

Soalable and future-ready

framework

= Faster conversion running times

= Capable of handling large datasets,
wearable data, and evolving sponsor-
specific requirements

‘é’%’ Early Data Preview

= Allows immediate feedback
= Faster debugging & reduced QC effort
» |mproving confidence in outputs

_SGS.



Questions?
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Contact us

Katarzyna Bzymek - Clinical Data Programmer

<] clinicalresearch@sgs.com

@ WWW.Sgs.com/pharma

B sas.com/linkedinpharma

g2s  Visit us at Booth 37 4
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