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What is FACT?

Fast Access to Clinical Trial insights: °oC —

 Is a cloud-based search engine

fact
 Allows easy access and navigation of analysis Q

outputs and study documents
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Enter search...

Use AND between words if you only want results that contain all words
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FACT: Technologies used

Agility Elasticity

Access to broad range of Grow and shrink capacity as

technologies needed
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FACT: Technologies used

2 D X Amazon Web Services:

= o All FACT components are runing on AWS servers

Y B [ece — o AWS service enabling the use of Natural Language Processing
o | T e ®Q> = o FACT insights are stored in OpenSearch database
A
& % Python programming language
= I o High-level programming language

o Big selection of packages and support libraries

@ o Used to process files and extract metadata

I o Connects front-end search page to AWS server
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FACT Frontend page
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z=v FAST API Object storage
— Auto-scaling EC2 AmazonS3
P— "i -

ElasticLoad Balancer Frontend
Auto-scaling EC2

Il

Database
ElasticSearch Service

Frontend

What is it?
Where is it?
What is it made of?
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FACT S3 Storage
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S3 is a cloud file storage

Amazon Simple Storage
Service (Amazon S3)

What is it?
How are we using it?
Why do we need it?
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Auto-scaling EC2 88

- A distributed search and analytics engine

» Inverted-index data structure

» Scores documents based on ranking function
 Key-value pairs can be boosted to optimize the search
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FACT OpenSearch

PhuseStudy2 example plot

MEAN PLOT - PARAMETER 1

T T T T T T

+ PHUSE_TRT1 _,_ PHUSE_TRT3
~— " PHUSE_TRT2 ---e--- PHUSE_TRT4

ElasticLoad Balancer Frontend
Auto-scaling EC2

--6--. PHUSE_TRT4",
"p_drive/PhuseProjectl/PhuseStudy2/some_instance/output/pls2_mpltl.png"

"output_file" :
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FAST API Object storage
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Database
ElasticSearch Service

" source" : {
"modified_date" : "2022-10-12T7©8:55:08Z",
"outputtype" : "figure",
"id" : "some_id",
"project” : “"phuseprojectl”,
"trial" : "phusestudy2",
"instance" : "some_instance",
2 (3178 S Oy e
zEitlelinessi =t
"fontsize" : "9",
"paper" : "port”,
"gwidth" : "defaultcm”,
"gheight" : “defaultcm",
"filename" : "pls2_mpltl.png”,
"figuredataset" : "some_dataset.sas7bdat"”,
"programname” : "pls2 mpltl.sas”,
"title" : "mean plot parameter_1>",
"meta_file" : "p_drive/PhuseProjectl/PhuseStudy2/some_instance/output/pls2 mplti.xml",
"output” : "PhuseStudy2 example plot MEAN PLOT - PARAMETER_1 4 PHUSE_TRTI —— PHUSE_TRT3 —=— pHUSE TRI?

*In production, metadata is enriched with info from different systems, to ensure that study and project information can be used for search



PHUSE Baseline demographics

PHUSE_TRT1 PHUSE_TRT2 PHUSE_TRT3 Total

Number of patients XX XX XX XX
Age (years)

N X X X X

Mean (SD) IOCEIE (XY IOCE RN 0K (EXEXY - DOCK EINEX)

Median XX.X XX.X XX.X XX.X

Min ; Max D, 0, B 0 ¢ 005 106 X065 0K 0,9 T 0 ¢
Country, N (%)

N X (XXX.X) X (XXX.X) X (XXX.X) X (XXX.X)

Australia X0 200:X) X ( XX.X) X (:200:X) X ( XX.X)

Brazil X0 06X X ( XX.X) X ( XX.X) X (I00X)

X0 0GX) X0 20CX) X (06XY X: (200:X)

Ethnicity, N (%)

N X006 X (XXX.X) X (XXX.X) X (XXX.X)

Hispanic or Latino X ( XX.X) X ( XX.X) X ( XX.X) X ( XX.X)

Not Hispanic or Latino X ( XX.X) X ( XX.X) X ( XX.X) X ( XX.X)

NA %0 00X X ( XX.X) X ( XX.X) X (:200:X)
Race, N (%)

N X (XXX.X) X (XXX.X) X (XXX.X) X (XXX.X)

American Indian or Alaska Native X ( XX.X) X ( XX.X) X ( XX.X) X ( XX.X)

Asian X0 M) X ( XX.X) X ( XX.X) X2 (200X

Black or African American X ( XX.X) X ( XX.X) X ( XX.X) X ( XX.X)

Native Hawaiian or Other Pacific X ( XX.X) X ( XX.X) X ( XX.X) X ( XX.X)

Islander

white XA 30X X ( XX.X) X (06Xy X3 (005)

Other X0 0K X0 20CX) X ( XX.X) X: (I00:X)

NA %X 0GX) X ( XX.X) X (:06XY X (200:X)
Blood type, N (%)

N X (XXX.X) X (XXX.X) X (XXX.X) X (XXX.X)

A 30 KXY X ( XX.X) X (5206:X) X: (200 X)

B X0 06:X) X ( XX.X) X ( XX.X) X (200 Xy

AB X ( XX.X) X ( XX.X) X ( XX.X) X (200:X)

0 %0 20CEX) X ( XX.X) X ( XX.X) X (200:X)

NA B, X ( XX.X) X ( XX.X) X (200:Xy

N: number of participants.

NA: Not applicable or not assesed.

SD: Standard deviation.

PhuseProject2/PhuseStudyl
some_date - p2sl_demo.sas/p2sl_demo.txt

Novo Nordisk®

_source" : {
"modified_date" :
"outputtype" :

id e

"project” :

Etedataas

"instance" :

Sleveals aniane

"titlelines" :

"fontsize" :

"paper" :

"gwidth" :

"gheight" :

"filename" :

"figuredataset" :

"programname” :

sEitlesa:

"meta_file" :

"output_file" :

"output” :

"2022-10-12T708:57:24Z7",
"table",

"some_id",

“"phuseproject2”,
"phusestudy3”,

"some_instance",

ne,
ngn

"port”,

"defaultcm”,

“"defaultcm”,

"p2s3_demo.txt",

"some_dataset.sas7bdat",

"p2s3_demo.sas",

"phuse baseline demographics>",
"p_drive/PhuseProject2/PhuseStudy3/some_instance/output/p2s3_demo.xml",
"p_drive/PhuseProject2/PhuseStudy3/some_instance/output/p2s3_demo.txt",
"PHUSE Baseline demographics

PHUSE_TRT1 PHUSE_TRT2 PHUSE_TRT3 Total

Number of patients XX XX XX XX Age (years) N X X X X Mean (SD) XX.X ( X.X) XX.X ( X.X) XX.X ( X.X) XX
X ( X.X) Median XX.X XX.X XX.X XX.X Min ; Max XX ; XX XX ; XX XX ; XX ; XX Country, N (%) N X
(XXX.X) X (0X.X) X (XXX.X) X (XXX.X) Australia X ( XX.X) X ( XX.X) X0 X)X (EXCEX) Brazal X (E XX
X)X 00 X (O X GO0 e X (00X X 00 X (00EX) X (0 X) Ethnd ity Ni (%) N )¢ (300K
X)X (XXX.X) X (XXX.X) X (XXX.X) Hispanic or Latino X ( XX.X) X X ( XX.X) X ( XX.X) Not
Hispanic or Latino X ( XX.X) X ( XX.X) X ( XX.X) X ( XX.X) NA X ( XX.X) X ( XX.X) X ( XX.X) X ( XX.X)
Race, N (%) N X (XXX.X) X (XXX.X) X (XXX.X) X (XXX.X) American Indian or Alaska Native X ( XX.X) X (
XX.X) X ( XX.X) X ( XX.X) Asian X ( XX.X) X ( XX.X) X ( XX.X) X ( XX.X) Black or African American X (
XX.X) X ( XX.X) X ( XX.X) X ( XX.X) Native Hawaiian or Other Pacific X ( XX.X) X ( XX.X) X ( XX.X) X
( XX.X) Islander White X ( XX.X) X ( XX.X) X ( XX.X) X ( XX.X) Other X ( XX.X) X ( XX.X) X ( XX.X) X

( XX.X) NA X ( XX.X) X ( XX.X) X ( XX.X) X ( XX.X) Blood type, N (%) N X (XXX.X) X (XXX.X) X (XXX.X)
XD (OO ARXE (OG0 000 (O e (D0 X) B X (D00X) ! X (CD00X) DE (XX Ol o0 X ABIXE (
OC) G (XY e (OGO DO X HOEXS (20CX) X (HXEX) DG (oG X) e S0EX) INATXE (000100 €206 X)

X £ O00XY XN

N:
number of participants. NA: Not applicable or not assesed. SD: Standard deviation. PhuseProject2
/PhuseStudyl some_date - p2sl_demo.sas/p2sl_demo.txt"



15 Novo Nordisk®

FACT OpenSearch -

Y —

FAST API Object storage
Ll Auto-scaling EC2 Amazon$3
4
s — = l

ElasticLoad Balancer Frontend =)
Auto-scaling EC2 CEN -
- o
e
==

Database
ElasticSearch Service

Document
Term Count Frequency |Document ID

p_drive/phuseproject1/phusestudy1/some_instance/output/p1s1_dispo.txt#p_drive/phuseproject1/phusestudy1/some_instance/output/p1s1_dispo.xml

adverse 2 3 p_drive/phuseproject2/phusestudy3/some_instance/output/p2s3_dispo.txt#p_drive/phuseproject2/phusestudy3/some_instance/output/p2s3_dispo.xml
ae 1 1 p_drive/phuseproject1/phusestudy1/some_instance/output/p1s1_dispo.txt#p_drive/phuseproject1/phusestudy1/some_instance/output/p1s1_dispo.xml
african 1 1 p_drive/phuseproject2/phusestudy3/some_instance/output/p2s3_demo.txt#p_drive/phuseproject2/phusestudy3/some_instance/output/p2s3_demo.xml
age 1 1 p_drive/phuseproject2/phusestudy3/some_instance/output/p2s3_demo.txt#p_drive/phuseproject2/phusestudy3/some_instance/output/p2s3_demo.xml
alaska 1 1 p_drive/phuseproject2/phusestudy3/some_instance/output/p2s3_demo.txt#p_drive/phuseproject2/phusestudy3/some_instance/output/p2s3_demo.xml
american 1 2 p_drive/phuseproject2/phusestudy3/some_instance/output/p2s3_demo.txt#p_drive/phuseproject2/phusestudy3/some_instance/output/p2s3_demo.xml
p_drive/phuseproject1/phusestudy1/some_instance/document/ADRG.pdf
p_drive/phuseproject1/phusestudy1/some_instance/document/protocol.pdf
p_drive/phuseproject1/phusestudy1/some_instance/output/p1s1_dispo.txt#p_drive/phuseproject1/phusestudy1/some_instance/output/p1s1_dispo.xml
p_drive/phuseproject1/phusestudy2/some_instance/document/ADRG.pdf
p_drive/phuseproject1/phusestudy2/some_instance/document/protocol.pdf
p_drive/phuseproject2/phusestudy3/some_instance/document/ADRG.pdf
p_drive/phuseproject2/phusestudy3/some_instance/document/protocol.pdf
analysis 8 16 p_drive/phuseproject2/phusestudy3/some_instance/output/p2s3_dispo.txt#p_drive/phuseproject2/phusestudy3/some_instance/output/p2s3_dispo.xml
p_drive/phuseproject2/phusestudy3/some_instance/output/p2s3_demo.txt#p_drive/phuseproject2/phusestudy3/some_instance/output/p2s3_demo.xml
applicable 2 2 p_drive/phuseproject2/phusestudy3/some_instance/output/p2s3_dispo.txt#p_drive/phuseproject2/phusestudy3/some_instance/output/p2s3_dispo.xml
asian 1 1 p_drive/phuseproject2/phusestudy3/some_instance/output/p2s3_demo.txt#p_drive/phuseproject2/phusestudy3/some_instance/output/p2s3_demo.xml

p_drive/phuseproject2/phusestudy3/some_instance/output/p2s3_demo.txt#p_drive/phuseproject2/phusestudy3/some_instance/output/p2s3_demo.xml
assesed 2 2 p_drive/phuseproject2/phusestudy3/some_instance/output/p2s3_dispo.txt#p_drive/phuseproject2/phusestudy3/some_instance/output/p2s3_dispo.xml
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» Default similarity function, BM25 is used =
- Itis scoring document (D) based on the input query (Q)

/ﬂqi, D) - ey + 1)

score(D,Q) = Y., IDF(q;) -

. il ~__fieldLen
f(qiD)+ky-(1-b+Db angieldLen)

inverse document keywords how many times how long document
frequency 91, .. Gp does the q; occur in is relative to average
given query Q document D document length
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FACT OpenSearch
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Auto-scaling EC2

Document scores, when searching for "demographics”

Database
ElasticSearch Service

R |
{
"_index" : "jygn-test-index",
"_type" : "_doc”,
"_id" : "p_drive/phuseproject2/phusestudy3/some_instance/statprog/p2s3_demo.sas",

| e e e */ /* PHUSE example program */ /¥ ---------ccommmmmmmmaee A A e */ /* PhuseProject2/PhuseStudy3 */ /* Demegraphics output program */
e e e e */ data _null_; put "Hello PHUSE! Let's assume this is a demegraphics output program.”; run;"""

_index" : "jygn-test-index",
Stypetic = doeT,
eI Cone: "i drive/ihuseprojectz/phusestudy3/some_instance/output/sz3_demo.txt#p_drive/phuseproject2/phusestudy3/some_instance/output/szB_demo.xml",

"fields" : {
‘ "output” : [
\ "PHUSE Baseline demographics PHUSE_TRT1 PHUSE_TRT2 PHUSE_TRT3 Total
Number of patients XX XX XX XX Age (years) N X X X X Mean (SD) XX.X
Median XX.X XX.X XX.X XX.X Min ; Max XX ; XX XX ; XX XX ; XX XX ; XX Country, N (%) N X (X0€.X) X (XXX.X) X (XXX.X) X (XXX.X) Australia X ( XX.X) X ( XX.X) X ( XX.X) X
X
(

(

) Brazil X (006 X0 (R000X) X
X ( XX.X) Not Hispanic or Latino X ( XX.X) X

) X ( XX.X) X ( XX.X) NA X ( XX.X) X ( XX.X) X ( XX.X) X ( XX.X) Race, N (%) N X (XXX.X) X (XXX.X) X (XXX.X) X (XXX.X) American Indian or Alaska Native X ( XX.X) X ( XX.X) X ( XX.X) X ( XX.X) Asian X ( XX.X

XX.X) X ( XX.X) X ( XX.X) Black or African American X ( XX.X) X ( XX.X) X ( XX.X) X ( XX.X) Native Hawaiian or Other Pacific X ( XX.X) X ( XX.X) X ( XX.X) X ( XX.X) Islander White X ( XX.X) X ( XX.X) X ( XX

(DX HGERer: X (0 OrEX RS (200X 26 ((EXYIDE (OEX)HINAT CI0ERXEE XEXY X (0B (£ 306)6): Blood  Ey el NE () N XE (000X (G006 X) EXEO00GX)IGE QOBEX)TA X XX ENOGEX) N E X0 ING (@XEX)E BUXO( XX

NG EXXE0) DG DO X (e EX) TAB X DO X FROCXYEXH( 20C X)X (H0EX) 0 6HE XXX (ROCXIE (0 (DOCEX) T NATX (O IXE (X)X (DO G (HeEX)

N: number of participants. NA: Not applicable or not assesed. SD: Standard deviation. PhuseProject2/PhuseStudyl

) X ( XX.X) . X ( XX.X) X ( XX.X) X ( XX.X) X ( XX.X) Ethnicity, N (%) N X (XXX.X) X (XXX.X) X (XXX.X) X (XXX.X) Hispanic or Latino X ( XX.X) X ( XX.X) X ( XX.X)
X

(
X
)

some_date - p2sl_demo.sas/p2sl_demo.txt"

XX MOEXR (XD THNEK (X)X
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FACT API
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APPLICATION PROGRAMMING
INTERFACE (API)

What is an API?
Why do we need one?
What is an endpoint?

Novo Nordisk®
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FACT API

Il
I

)

11

API retrieves data from the databases and
passes it to the frontend page

Novo Nordisk®

e
'HI" e I!I
v FAST API Object storage
LL =] AmazonS3
o
| : = s
o L g—
1

ElasticLoad Balancer Frontend

FACT API

o« Implemented in python with FastAPI package
o« Keyendpoints

e Async API

o Docker use

« Amazon Beanstalk
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FACT DEMO
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ow to use it
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Q Enter search...

Use AND between words if you only want results that contain all words

& ADVANCED

[& PREVIOUS SEARCHES

SEARCH N

AVAILABLE DATA

HELP

UPLOAD DOCUMENTS

LOGOUT
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FACT: What's in there?
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Q Enter search...

Use AND between words if you only want results that contain all words

& ADVANCED [& PREVIOUS SEARCHES

SEARCH

AVAILABLE DATA

HELP

UPLOAD DOCUMENTS

LOGOUT
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FACT: Use cases
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FarAkro Qe T

Q Enter search...

Use AND between words if yo

only want results that contain all words

£ ADVANCED [& PREVIOUS SEARCHES

SEARCH
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LOGOUT
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FACT: Use cases

NOVD NoFdisk

Q Enter search...

Q

novo nordisk’

F ot Alccssso Cuniar Tt

Use AND between words if you only want results that contain all words

& ADVANCED [& PREVIOUS SEARCHES

SEARCH

AVAILABLE DATA

HELP

UPLOAD DOCUMENTS

LOGOUT

Novo Nordisk®
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FACT: GDPR considerations

GDPR
] = (3]

« Listings containing IDs of study participants are not included in this tool
m « End-of-text (EOT) documents containing listings are also excluded
+  Inclusion of the IDs could theoretically be used to identify study participants
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FACT: Conclusions

Cloud based solution

Search engine

Easily retrieving relevant files ‘ I
Quickly finding answers to scientific questions =

Novo Nordisk®
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