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Organization: Department of Computer Science, University of Copenhagen
*  Studying Machine Learning and Data Science on his third year
* Have been working with Biostatistics, Novo Nordisk applying ML

* Recently become a student assistant at Novo Nordisk

Henning Pontoppidan F6h
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Background




" Datais gold

.. Data = clinical data + clinical metadata
- Datacollected from patients » Descriptions of studies, created by Novo
e  Demographics, AEs, endpoints staff
Jrapnies, enap  Protocol Metadatadocument (PMD)
_ N containing items such as flowchart,
 Highly regulated by authorities + CDISC study descriptive keywords, etc
* Analysis data/ADaM description
. « Availablefor all studies in standardised (within the CST)

format
i « Generally,notregulated by authorities
ew « All pharmacompanies haveit from their

Available for all studiesrunningin the last

. studies
- decade
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@
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A unique featureof Novo Nordisk !?
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Someone who what to spend the
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Hard labour
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Qletadata gold
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The idea of using ML for ADaM definition




Creating analysis metadata today

» Forevery study, the trial programmer has to create a structured description of
all analysis (ADaM) datasets in an Excel sheet (CST)

Both a functional and a requirement for define.xml

Takes days/weeks of work

Is a tedious and errorprone job

Most of the contents are determined by the design, therapy area, and
clinical project
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Creating analysis metadata using ML
Step 1: Train a machine learning model

All of our existing metadata,
matched up for each study

cdisc

Analysis data

descriptions
(CST file)

=
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Study description

\y

Machine learning
modelunder
construction
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Creating analysis metadata using ML
Step 2: Use the machine learning model

% Study description (PMD)

for a new study

@ ===

Analysis data
description (CST)
forthe new study

Machine learning
model
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Details of the ML algorithm




% Inside the belly of iEIF
- Supervised learning with RKNN-FS

#.« Supervised learning: We know what we are looking for

=+« Random K Nearest Neighbors (RKNN)
- « KNN: Distance by similarity in features
(e - Random choice of features
. b Ensemble mOdel o o o :wnegaes:;?'r;\ple o o o
L O o O o
0% 0% <
© o o0 5 o O oo 5 © (o
o} O
° o O o o)
re : Qe g ofin
... + Feature Selection (FS): .

» Checkwnhat features gives best forecasts

« lteratively discard features that seem redundant

» Better generalization in theory and better results in practice
- .. Betterinsights
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. tables

i Evaluating performance

: i*» « Confidence is key!
..+ + Tested against complete studies
il « Confidence of correct classifications
i« Cross validation: Vaiidaion  Training
«  Train on 80% data, test on 20% Fold Fold
... ‘ 5 Rounds 1st — Ferfﬂrmanm,_'
L * Unbiased estimate =
. ...... . . ¥
...+ Threshold: 80% confidence g 3 [ ] — Perfomance L performance
B = 1
: ° _?__E ath .: — Performance 4 T ;hﬁormnm‘
¥
: 5th .—h- Performance
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" Workload spared

 Classifications with high confidence (above 80%):
-t « ~25ADaM datasets out of 38

« ~3128variables/columns out of 3479
« Much betterthan expected!

ey sl =e

BRI e Errors? /4=

« 98% of datasets with high confidence are correct
« 0.6 datasets per study are incorrect

* 97% of variables with high confidence are correct
« 123variables per study are incorrect

« Handled by project-responsible programmer
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Results and usability




How much

cdisc

did we extract so far?

~80% of analysis data description can be

correctly predicted

\ 4

Much less manual work

on this task

¥
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Going forward — spending the

cdisc

« Build and deploy a user application
 Interactive tool to build the ADaM-definition
« Upload study description (PMD)

\ 4

B

« High confidence predictions automatically defined
ADaM datasets and variables with low confidence are presented

* Programmer decides when the confidence is low
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Going forward — purifying the

: i+ Examine an adaptive recommender system

- Recommend tablesand columns that have not beendefined in ADaM

» Learns iteratively from the choices the programmers make
$orrnsd « Potentially even more automation

Customers Who Bought This Item Also Bought

PREDICTIVE
ANALYTICS
< Predictive Analytics For Predictive Analytics: The Quantifying the User Marketing Analytics Data Driven Marketing For
ly Y g g vt g

Dummies Power to Predict Who Experience: Practical Strategic Models and Dummies
> Anasse Bari Eric Siegel Jeff Sauro » Stephan Sorger > David Semmelroth
el e vz 29 e e e v 229 Vvl e e vy 8 ool vy 20 Paperback
Paperback #1 Best Seller @) Paperback Paperback $20.49 ~Prime
$17.72 «Prime Econometiics $40.63 «Prime $50.52 Prime

Hardcover

$16.88 «Prime



Conclusion




Learnings & conclusions

« We can use ML for predicting new ADaM trials definitions using supervised
learning trained on previous clinical metadata

 RKNN-FS seems to be a good performing algorithm for when we have few data

to train on

* RKNN-FS can predict approximately 80% of ADaM datasets including variables correctly and with
high confidence

* Tedious and repetitive ADaM definitions that can be automated - Trial
programmer can focus on non-standardized items

* In the future we are I_o_oking? into building an app using the ML algorithm to
forecast ADaM definitions for new trials
* Examining the possibility to build an adaptive recommender system

cdisc 22



Thank Youl!

Questions and comments are welcome!

Thomas Rye Olsen, vh7 lumni.ku.

Henning P. Foh, hpf@novonordisk.com
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