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Background RESEARCH
CTMS Clinical Trial Management System

Clinical data capture @ Data management @ Analysis techniques
Drugs, therapies
Molecular ) BS/ , PIes,
i . diagnostic support,
information i
Patient Management
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Background
CTMS Clinical Trial Management System

-
e Dynamic and heterogeneous
Clinical data e Variability .of clinical data
features: e From multiple sources
) e Different structures and data
formats
N—
/'

e Lack of adaptability
e They are not easily customizable
e Difficult management

CTMS design _
limitations:
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Background
CTMS Clinical Trial Management System

Software applications have traditionally relied on the use of relational database management systems,
such as MySQL, Oracle, or Microsoft SQL Server.
*It introduces certain limitations when dealing with clinical data

SQL Limitations g

Previous database schema design

Difficulty in adapting changes in the
database schema

Highly detailed systems

Not to much flexibility

AN

MySal.

ORACLE
DATABASE
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Microsoft®
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Phoenix

Clinical Research

Background
CTMS Clinical Trial Management System

s

These web-based tools are one of the few ones that allow
building CRFs in any spreadsheet program and uploading
them via the user interface.

- AN
;;;eSOL MySQL.
& OpenClinica

Open Source for Clinical Research



Background
CTMS Clinical Trial Management System

Features that would be of interest in clinical research tools:

Dynamically storing the clinical data from multiple clinical trials

Allowing to expand their functionalities

Clinical Research
Tools

Using a database schema that grants sufficient adaptability to face the continuous
changes in the practice of clinical trials.
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FIMED GENERAL WORKFLOW
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Data Standarization

Return a properly data
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Data collection

We have designed an initial MongoDB database schema, which is

dynamically adapting user needs along with the database

scheme.

. mongoDB

| name: mongo, type: DB |

Document-oriented database

Schema-less aproach

High Flexibility

* To ensure data protection, patient information has been encrypted in

MongoDB

Code Snippet 1: JSON Database Schema

"_id": <0bjectId()>,
"Name": <String>,
"Surname": <String>,
"Password": <String>,
"EncryptKey": <Secret key String>,
"Patients": [
{
"_id": <ObjectId()>,
"_patientInformation": <0Object>,
"_files": [
{
"filename": <String>,
"metadata": <Dbject>,
"gridFS": <0Object>
1,
"_clinicalSamples": [
1{
"sample_name": <String>,
"metadata": <Object>,
"gridFS": <Object>
H
H,
"Form": <Object>,
"Analysis_results": [
{
"name_analysis": <String>,
"results": <5tring>

H




Gene expression File

Extract lane attributes:

kneader> Load and Mapping Data

Fileversion,1.7 * Codeclass

softwareversion,4.0.0.3 i ¥
< Headers D‘Eta MEPPmE Gene name

. Accession
<Sample_Attributes: . G . I
ID, 06 ene expresion value
O ,
Comments,
Date, 20161004 .
GeneRLF ,NS_CancerImmune {2929 Gene expression matrix Pre-processin Gene Regulatory Links
SystemaPF ,n6_vDV1 p g
</Sample_attributes>

Index sample 1 | Sample2 | Sample_3 TF [ target | impanan:e|

and Data analysis
<Lane_Attributes: HLA-DRB4 -8, 57748 1.1547 -0,537722 FO3 PTGDR2 6.03997
10,4 |

FovCount, 555 Y | HLA-DOAL 0.6708662  |-1.83355 0.962682 ILe EN1 5.78477

FovCounted, 543 HLA-DOB1 0.583205 -1.15468 0.571475

scannerlID,1312C8135 Pre-Processi ng Dataana |¥Si5 FCERLA CCL2 3.61741
stagePosition,1 FH1 1.14583 -0, 666656 -0, 483175

BindingDensity,8.73 PTGDR2 D163 5.33959

CartridgelD, CARTUCHOL-reescaneado Mormalization e ek R Gene Regulatory Network

cartridgeBarcode, IL1R1 CAMP 5.23562
<fLane_Attributes>» . Q‘C ﬂags e 115296 8.521564 i |nferer|ne

: CIAR 0, B25962 -1.11179 0, 285833 .
<Code_Summary: * Backgrnund correction L . GENIE3 FLT3 LTF 4.96656
CodeClass ,Name ,Accession,Count »

endogenous , CABPA, M _008715.3,7 Scaling factor * GRNBOOST2
Endogenous ,C7 ,NM_BB0587.2,4 (Housekeeping genes)
Endogenous , CASPL1E,HNM_B32977.3,85

Endogenous , PBE ,NM_©18492,2,32 * geNorm
Endogenous,CCL25,MM_085624.,2,2
Endogenous, CO1D, HM_BA1766. 3,375
Endogenous, TFRC ,HM_883234,1,165
Endogenous , FPR2 , M 001462 .3,5552
Endogenous,C024, N4_B13230, 2,188
Endogenous, TNFRSF14 ,NM_@03820.2, 746
Endogenous ,DDX43 ,HM_818665.2,19
Endogenous, IL13RAZ, NM_060648, 2, 2
Endogenous, IL7R, N4_@a2185.2,2971
Endogenous, IL1A, NM_Q08575, 3,3

Visualization

'~ Gene expression
Heatmap )
bl

' GeneRegulatory |
g - \ Network )
. . :... .I.“
I ' Gene expression | o =
~ ClusterHeatmap o
E
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Gene expression File

kreaders
Fileversion,l.7
softwareversion,4.0.0.3
< /Headars

<Sample_Attributess

ID, D6

OinEr ,

Comments,

Date, 2el6lond

GeneRLF  NS_CancerImmune_C2929
SystemiPF ,né_vDVi
</sample_Attributes>

<Lane_attributes:

ID,4

FowCount , 555

FowCounted, 543
ScannerID,1312Ce135
stagePosition,1
BindingDensity,8.73
CartridgelD,CARTUCHOL - reescaneado
CartridgeBarcode,
</Lane_attributes>

<Code_Summary>
CodeClass ,Name ,Accession,Count
Endogenous , CABPA,HM_808715.3,7
Endogenous,C7 ,NM_S2A587.2,4
Endogenous,CASP1E,NM_@32977.3,85
Endogenous , PBE ,NM_@18492.2,2
Endogenous , COL25,NM_B@5624.,2,32
Endogenous , CD1D,NM_B01766. 3,375
Endogenous, TFRC ,NM_©03234.1,165
Endogenous, FPR2 ,NM 801462, 3,5552
Endogenous, D24, MM 213230, 2,188
Endogenous , THFRSF14,NM_ 803820 .2, 746
Endogenous ,DDX43 ,HM_818665.2,19
Endogenous, IL13RAZ , NM_B880640,2, 2
Endogenous, ILYR, NM_@a2185.2,2971
Endogenous, IL1A,NM_208575,.3,3

Extract lane attributes:
* Codeclass
Data Mapping .

. Accession

Gene name

Load and Mapping Data

*  Gene expresion value

Gene expression matrix Pre-processing Gene Regulatory Links
e [ Sevpla {17 | semple 2| swegle 3 and Data analysis T | )|
HLA-DRBA  -0.57748  1.1547 -0.57722 FOS PTGDR2 6.83997
v |Wapoar  o.o7mee2  -1.03355  0.962682 ILe - 5 76477
- 0.583205 -1.15868  0.571475

Pre.Pm ]—, fHLA-Dag1 | Data “mis FCERLA ccL2 5.61741

i 1.14983 -0.666656  -0.4B3175 |
1 - PTGDR2 D163 5.33959

. 0.735072  1.13874 -0, 403665
Mormalization | K | 1ores - f— Gene Regulatory Network IL1RL CAME 5.23562
*  QCflags | — ! ' Inference

- Background correction ||C®1 8.825062 1.11179  0.285833 . GENIES FLT3 LTF 4.90656

*  Scaling factor
(Housekeeping genes)
* geNorm

* GRNBOOST2

ensemble gene regularity inference functionality that
enables users examine which algorithms produced similar
reconstructions: GENIE3, GRNBOOST2, PANDA, LIONESS




Gene expression analysis

Gene regulatory network

GENIE3

Patient_Code

Gender

Patienl_Code

Gender

ANALYSIS SAMPLES

Selected samples

Remave those
REMave INoSE YO

SERVICES

Patient:62349e21¢7ec29¢739d5534

Patient:62370¢c92¢7ec29¢739d5531]

B2370419¢7ec20¢739055307
62370512¢7e29¢739d553ea
62370529¢7ec29¢73905530

62370545¢Tec29¢T39055310

) are n

Select one of these GRN Algorithms (By Default

GRNBOOST2):

GRNBOOQST2

1054

Male

1104

Female

62349e21¢7
62349821¢7]
62349e21¢7

623490217

Advance

€29¢7390553da

1 Configuragion

GENIE3

| GRNBOOST2
% of signific S
levels i
LIONESS
# maximum ENSEMBLER
Network




Gene expression Visualization

FIMED LT e
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Gender

o

Fahemt_Code

Gender

Anakysis samples

S#lected samples

SErvitas
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awprassian levsls
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i

1964

haale

i

1059
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Sample 1D
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Dendrogram + Heatmap Analysis
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13

IWBBIO 2022



FIHED G Hme 1N ~aanch analess Aboail um Hen n | ol
Patient:-5ded 536553477 2cE252a6bh | 4 soe sampins
Pament Codo 11464
Gerder Kale
Patien!:5ddd 2613534 T M 2c82823002 |+ azd Sampks
Pafisnl_Code 1059
Gerder Female
Analyziz samples
Aalgeing Sarigias sampls 1D Patient Code
1 S0cdS365534 7T 2082923600 Sdcd 5354534 T T 20B202a6b0
2 EdedEMRIESIATT2e0292a5:0 SdcdE3EEEI4TT 282022500
3 SIpdECRRPE A TTAcRITdamcd BAod &3R5S4 T A Fulashb
4 SAgERAINSI4TTIeARI2a00 SddAPBINSI4TT Ich202ab0e
Hermigdd thise Wil AR [ LSS s
Sarvioss
4 Bane regulatory netwerk Advanced Ceonlguralion
Seleci at leasi one gonwece 10 D gxecuied
% of significartly altered gene - [ 05%
IIFII'IIII-I'DFI Iewals
# mazimum of finks of the Gene - 10
Regulatary Netwark

-l Subryt I

14

pos SMPONCOIRY g
-u.lnl.lu;u ol e i = |
FUTS - ; e S m, ILIAD
wg T ; : S DA
L] e i e
108 ; - T
L] -
CT5G
el o
ana SEMFTRG]
- :‘
KIE Betresrg Subsroun I # - o
= . . e ~ 3 L:I"
By 132
L
#u'm“ s {EacEnE "
- FASTI— L8008 B —
" M
—
Circular layout $
0.1% significantly altered
& maximum links
Lk """:'
L] LHITE CERCASAY FUT
- -
PRGN | ﬁ”fr_r:_a
HiLk D B4 FTF, =
- MU | M E -
HLA-DCOL, B I-.E-l.-'
* CIREL
LT s | LT s
T [ ey e
LRI F [l el -
- ! ‘:“:r""ﬂ- £17
@il " .
- & e o
. LIEA =
4 o
-
LRFA
’ Direct layout
0.05% significantly altered
10 maximum links
WIR_Actsming, S 1
L}

IWBBIU 2U22



FIMED &/

e |10 ] Eanh analyss Aborl s Hen n Lot

Fatmanl_Code 10548
Gerder Famal
Analyziz samples
Lelecied sampies Samphe 1D
1 SdodSoEseS34 TT2c 292
2 EdedBEIOERDATT2e0202:
3 SipdEERErEEATTAcHINZ:
i SAdEaIMEI4TT IR0
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Sarvioss
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FIMED &/

Username inbiO
demo

Password

If you encounter any problem, contact us using this email address: khaos@lcc uma es

Copyright © 2018 University of Malaga. All rights reserved. Powered by Khaos Research.

ASK FOR A DEMO s

Login Page: Freely available in https://khaos.uma.es/fimedV2/ E .
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Thanks you!

ismael@uma.es
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