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What made
the Glowing Bear cohort selector
possible and necessary?



tranSMART 17.1 20t Rl

© Supports:
» absolute and relative
time series
 samplesand
replicates

f-f:':ng
al modifier observation

e cross-study

concepts and -

ontologies ke >
Unit trial_visit
Label

* Achieved by restoring .
the i2b2 database 5 @t....mm

vi7.1

(encounter)

- Serverversion is released as beta on Github
» https://github.com/tranSMART-Foundation/transmart-core
* Production version expected in Oct 2017



https://github.com/tranSMART-Foundation/transmart-core

‘The tranSMART Ul" transmartAp

[ ® () Dataset Explorer X
& C' | ® transmart.thehyve.net/datasetExplorer/index
« s Browse Sample Explorer Gene Signature/Lists
Comparison Summary Statistics Grid View Advanced Workflow Data Export
Active Filters and Bl | Filter | Clear | -
Subset 1

Include ©¢ Clear Panel Include

Navigate Terms MS_Hecker_GSE46293

# ) Across Trials
4 [_] Private Studies
=) Public Studies
# [5] CATEGORICAL_VALUES
# [5J CLINICAL_TRIAL
# [ CLINICAL_TRIAL_HIGHDIM
= [ EHR
@ [E] EHR_HIGHDIM
@ [{J MIX_HD
4 [0 MS_Hecker_GSE46293
# [{J MS_Hundeshagen_GSE33464
H MS_Thamilarasan_GSE42763
# [ oracle_1000_Patient
# [E] RNASEQ_TRANSCRIPT
# [E] SHARED_CONCEPTS_STUDY_A
# [&] SHARED_CONCEPTS_STUDY_B
4 [5] SHARED_HD_CONCEPTS_STUDY_A
# [5] SHARED_HD_CONCEPTS_STUDY_B
# [E] TUMOR_NORMAL_SAMPLES
4 [__]Shared Clinical Data
4 [_]Shared Design Factors
#[_)Shared Samples and Timepoints
# () Vital Signs

Include ~¢ Clear Panel

Save Comparison
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GWAS Upload Data Admin Utilities
Export Jobs Workspace
Subset 2

~¢ Clear Panel

“« Clear All Panels and Analysis

| Report a problem

Works with all data, without the new dimensions/features.
No support for time series, samples and cross-study concepts



TranSMART 1.0

12b2 web client

Glowing Bear

Spotfire client

tranSMART
Server

| ‘ Python client

Android client

TranSMART 17.1



Microservices architecture

Sample requests

Data catalogue

— T
R

Consents
>¥/<
v
Ontologies
]
Samples

Cohort selection

Glowing Bear

~_ A

Patient metadata /
clinical data

Interactive analysis

Fractalis

Study data

tranSMART
w

Multi-omics data

¥/

i2b2 tranSMART

tranSMART
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Workflows

Arvados Crunch /
Jupyter/ ...

Large scale omics
(genetics) data

Arvados Keep / ...



Glowing Bear cohort selector



The Glowing Bear cohort

eoce 7Y GlowingBear X

- health
selector 2R e

Ward

< C  ©® glowingbear.thehyve.net/data-selection

Dashboard BEIERTEIELIE  Analysis

~ & Vital Signs
@ Heart Rate (6 |7)

. : Select patients
B Shared Samples and Timepoints

HO9TUBDO N fgEm™

Export

@8 Shared Design Factors

»

»

» Bm Shared Clinical Data Inclusion criteria:
» @@ Public Studies

»

W Private Studies 1262 patients included.

» Studies

» Concepts
Exclusion criteria:

» Saved Patient Sets 0 patients excluded.

» Saved Observation Sets

1262 patients match your selection.

A modern user interface supporting the full tranSMART 17.1,
via the tranSMART REST API V2



health

The Glowing Bear cohort selector -
Funded by
e Health-RI (BBMRI) BBMRL Nl
* Netherlands Twin Registry e

Being installed in production now

Working on integrations with partners .
* Fractalis (SmartR successor) interactive analysis J}jiyﬁr
* HiDome: Cohort selection on omics data ’

e Jupyter Hub / Notebook

Supports time series, samples and cross-study queries
Built on tranSMART REST API Version 2 with Angular 4
Open source: https://github.com/thehyve/glowing-bear

A



https://github.com/thehyve/glowing-bear
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The Glowing Bear cohort selector -

Dashboard =

Data Selection »

Analysis =

Export =

Summary

Dieifal el statistics

Analyses

Export
Observations

\




health
Cross-stu dy research e

Glowing Bear is cross-study by default.
One or several studies can be dropped into
filter box to limit subset to selected studies.

1418 subjects in total over all studies

Bm Vital Signs 1418 patients included.
@@ Shared Samples and Timepoints
B8 Shared Design Factors

B8 Shared Clinical Data .
~ B= Public Studies
CATEGORICAL_VALUES (37) . .
CLNICAL TRAL 9 20 subjects in
CLINICAL_TRIAL_HIGHDIM (3) .
kil 2 MS stud lected
S stuailes selecte
GSEB581 (58) =

MIX_HD (3) Exclusioncl » B VitalSigns 20 patients included.
MS_Hecker_GSE46293 (6) » @ Shared Samples and Timepaints
»
»

»
L]
3
k

b

MS_Hundeshagen_GSE33464 (12) 0 patients B Shered Design Factors
MS_Thamilarasan_GSE42763 (8) B Shared Clinical Data Study
Atomann fo o anan ~ B Public Studies

CATEGORICAL_VALUES (37)

CLNICALTRIAL (3 MS_HUNDESHAGEN_GSE33464 = '
CLINICAL_TRIAL_HIGHDIM (3)

EMR (3)

EHR_HIGHDIM (3)

GSEB581 (58) o

MIX_HD (3) .
MS_Hecker_GSE46293 (6)

MS_Hundeshagen_GSE33464 (12)

MS_Thamilarasan_GSE42763 (8) a

.--.vv.vv
'FEEFEFEEEFRF

v T r v wow
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Ontolo gl eS | esearch

» BB Vital Signs
» Bm Shared Samples and Timepoints
» Bm Shared Design Factors

v s Ehaisdbiiicakicts Data can loaded at the same time as:

abe Duration from Diagnosis to Therapy Initiation (months) (26 | 26)

125 Number of Relapses (26 | 95) g e Shared COnceptS, mapped tO

abe Treatment Type (26 | 26) .
- 75 Public Studies standard ontologies
CATEGORICAL_VALUES (3) . .
« Study specific concepts, with study

CLINICAL_TRIAL (3)
based hierarchy

CLINICAL_TRIAL_HIGHDIM (3)
EHR (3)
EHR_HIGHDIM (3)
MIX_HD (3)
MS_Hecker_GSE46293 (6)
» Bm Biomarker Data
~ I Clinical Data
123 Duration from Diagnosis to Therapy Initiation (months) (6 | 6)
» @@ Duration of Treatment (months)
12z EDSS Score (6 | 18)
12z Number of Relapses (6 18)
abe Treatment Type (6 | 6)
» Bm Design Factors
» @@ Samples and Timepoints
» BB Subjects
~ Ps MS_Hundeshagen_GSE33464 (12)
» @@ Biomarker Data
+« B Clinical Data
abe Disease (12]12)
» Bm Duration from Therapy Initiation to the First Relapse (months)
123 Expanded Disability Status Scale (EDSS) (12 | 47)
123 Number of Relapses (12 | 47)
> BB Treatment
» B Subjects
» @@ MS_Thamilarasan_GSE42763 (8)

{4 v v v v v w
VEFEEEPN
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Metadata esearch

lcons indicate for which tree nodes
metadata is available
e Supported on both studies and
variables

+ & Public Studies
CATEGORICAL_VALUES (3)
CLINICAL_TRIAL (3)
CLINICAL_TRIAL_HIGHDIM (3)
EHR (3)
EHR_HIGHDIM (3)
GSE8581 (58) o
» @@ Biomarker Data
+ = Endpoints

» B Diagnosis

123 FEV1 (58| 58) ©

x .
NAME: FEV1/EVC ratio tio (58 | 58)
P SYNONYMS: Tiffeneau-Pinelli

v

{ v v v w
VEFEFEEF

L N 4

» b .
» B8 MS_Hecker_GSE46293 (6)

» @@ MS_Hundeshagen_GSE33464 (12)
» @@ MS_Thamilarasan_GSE42763 (8)
» B Oracle_1000_Patient (1200)



Search

On Studies

Study ‘ | .

CATEGORICAL_VALUES
CLINICAL_TRIAL
CLINICAL_TRIAL_HIGHDIM
ORACLE_T000_PATIENT

Exclusion crite
RNASEQ_TRANSCRIPT

0 patients ex¢ SHARED_CONCEPTS_STUDY.

On Concepts

for Concept ‘ Amlo

apply date

\Public Studies\Rheumatoid Arthritis TSTSD001\Concomitant
Medication\Concomitant Medication Category for Medication
(CMCAT)\Blood pressure medication\Amlodipine\

\Ontology\DrugBank/DB09221\Amlodipine besylate\
\Ontology\DrugBank/DB09221\Amlodipine mesylate\

health

research
infrastructure



01
01
01
01
il
01
01
01
01
01
01
01
il
01
01
01
01
01
01
01
il
01
01
01
01
01

Filtering on time series

MSG001
M5G001
M5G001
N5G404
N5G405
M5G410
MSG411
MSG012
M5G013
M5G016
M5G018
N5G021
N5G023
MSGO25
MSGO27
MSG029
M5G200
M5G201
M5G202
NSG300
N5G301
MSG303
MSG305
M5G307
M5G400
M5G401

Moderate 7/2/15
Moderate 8/2/15
Moderate 9/2/15
Mild 1/31/16
Mild 2/1/16
Mild 2/2/16
Mild 2/3/1

SevErs 6f12/1
Mild 6/13/16

Mild

Mild

Moderate 6/14/16
Moderate &6//16
Mild 8/18/16
Mild 8/19/16
Mild B/B5i16
Mild B/E1/16
Mild

Mild

Mild B/24/16
Moderate B/25/16
Moderate Bf26/16
Mild 8/27/16
dild B/28/16
Mild 8/29/16
Severe 8/30/18

Heacdache
Heacdache
1¥/23/15 Headache
Insemnia

6/20/16
6/21/16 Diarrh
6/22/16 Diarrh
6/23/16 Diarrh
6/24/16 Diarrhy
Bf25/16 Dizrri
&/26/16 Diarr
B/27/16 Diarr
B/28/16 Diarrhjea
B/29/16 Diarrfea
8/30/16 Di
8/31/18
9/1/16
9/2/16
9/3/16

Insemnia
Insemnia
Insomnia
Insomnia
9/4/16] Insomnia

with valves [ EETIENED

and start date  between

with valves  [[TEETITIED

and start date  between

9/5/16] Insomnia
9/6/16 Sguamous ci

with values
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6 patients included.

for Concept = \Public Studies\Rheumatoid Arthritis TSTSD001\Adverse Event\AE P -

Select all Clear

23-08-2016 00:00:00 and 30-08-2016 00:00:00

2 patients included.

for Concept =~ \Public Studies\Rheumatoid Arthritis TSTSD001\Adverse Event\AE P .

Select all Clear

23-08-2016 00:00:00 and 30-08-2016 00:00:00

for Concept = \Public Studies\Rheumatoid Arthritis TSTSD001\Adverse Event\AE S -

Select all Clear

apply date constraint

i =




Fllterlng Oﬂ mOdIerrS (coming soon)

STUDY_ID
TSTSDOO1
TSTSDOO1
TSTSDOO1
TSTSDOO1
TSTSDOO1
TSTSDOO1
TSTSDOO1
TSTSDOO1

SUBJ_ID
NSGOO01
NSGOO01
NSGOO03
NSGOO3
NSGO04
NSGOO06
NSGO10
NSGO27

health

research
infrastructure

AE Prefered Term (AE Study Day of End of Event

Headache Day 0105
Nasopharyngitis Day 0105
Headache Day 0105
Nasopharyngitis Day 0105
Tuberculosis Day 0096
Nasopharyngitis Day 0096
Headache Day 0096
Diarrhoea Day 0105

2 patients included.

for Concept = \Public Studies\Rheumatoid Arthritis TSTSD001\Adverse Event\AE P '

with values Nasopharyngitis % Select all Clear
linked to modifier
with values Select all Clear

Day 0105 x

apply date constraint
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Glowi ng Bear esearch

Modern cohort selector on the i2b2 tranSMART database

New since the June Harvard i2b2 tranSMART meeting:
* Data tree: Concept search, dynamic loading and interactive
* Observation filtering on concepts
* Data export
e Query management

Adopted by Health-RI, child cancer center Princess Maxima Center,
Dutch twin registry (NTR), US Pharma

. EWW
Coming soon W”
* Integration with Fractalis for interactive analytics HERE
* Integration of HiDome for cohort selection on Omics
* Export to SPSS, filtering on family relations, strong test suite, ...


https://wiki.transmartfoundation.org/display/transmartwiki/%5Bcandidate%5D+Glowing+Bear+cohort+selector
https://wiki.transmartfoundation.org/display/transmartwiki/%5Bcandidate%5D+Glowing+Bear+cohort+selector
https://wiki.transmartfoundation.org/display/transmartwiki/%5Bcandidate%5D+Glowing+Bear+cohort+selector
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We empower scientists by building on open source software

Our collaborators:
Sascha Herzinger - Université du Luxembourg
Denny Verbeeck - Johnson & Johnson
Matteo Gabetta, Mauro Bucalo - Biomeris

Our team, in particular:
Bo Gao, Wibo Pipping, Gijs Kant
Jochem Bijlard, Ruslan Forostianov

Kees van Bochove
kees@thehyve.nl

Ward Weistra
ward@thehyve.nl



We're also making data loading easier ::::

“The Arborist and tmtk:

A researcher friendly data loading

toolkit for tranSMART”

The Arborist: Demo / Github
tmtk: Docs / PyPi/ Github

The Arborist and tmtk: A researcher
', W ! n P ar

- / research
infrastructure

# BBVRLnl health

ly data loading toolkit fol
', Natal @ Bier ieke Hi nd Fijneman®, Jan-Willem Boi

!

Import: start the import wizard to create a

4

4

£ Clinical Chemistry

) Demography

2 Race

) START DATE

O Sex

2 TRIAL VISIT LABEL
sec Baseline

[7] suBJ_ID

123 VISIT NAME

= YOB

£ PKConc
) END DATE
) START DATE
©) TRIAL VISIT LABEL
' Treatment
123 Conc (ug/mL)
123 INSTANCE NUM
[7] suBJ_ID
123 Timepoint Hrs.
123 VISIT NAME

1 Vital Signs

N

Search. Details: Categorical
File: OBS336-201_pk.txt (7)

Label Treatment
DLS
CcveD SNOMEDCT/74040009
Force Categorical
Search ontology
Label: Protein measurement
Code: SNOMEDCT/74040009

b ® observable entity
'~ @ Social / personal history observable
@ Clinical history/examination observable
4-@® Procedure
4@ Procedure by method
4+~ ® Evaluation procedure
4 (@ Measurement
+- @ Measurement of substance
5 @ Lipids measurement
4-@® Lipoproteins measurement
| @ Low density lipoprotein measurement
@® High density lipoprotein measurement
+- @ Protein measurement

Apply changes Templates m

onyour study data.

Validate: let the toolkit check the
tranSMART-specific requirements.

From Excel
to tranSMART

e

in five simple steps

Load: use transmart-batch to load
your data to franSMART.

The Arborist § Visual editor

Collaborate on data modeling with non-technical data experts in the
secure Arborist web applicati

® Resructure the franSMART free with drag and drop
© Rename variables and values

o Add and edit metadata for any free node

* Work with both low and high dimensional data

Sendtothe
Arborist web.

easy
collaborationt

Edif: make changes fo yourfree.
with the visual Arborist editor.

Try it at hitp://arborist-test-traitthehyve.net/demo.
Code at hitps://github com/thehyve/arborist under GPL v3 license.

fmtk ¢ Python library

U
need for ranSMART specific knowledge:

© Quickstort studies from tabulor fles (e, XLS, TSV, CSV)
« Extensive dofase validafic
» Use The Arboristdirectly embedded info Jupyter Notebook

tmtk notable python commands

& python

Insfallfor Python3: $ pip install mtk

Documentation: htips//imik readihedocs io

-
Jupyter
.v pandas ] i

¥

Code at hitps//github com/thehyve /imtis under GPL va license. ‘ s

Take back control over the curation of your data! Contact us at office@thehyve.nl for training and support.



https://arborist-test-trait.thehyve.net/demo/
https://github.com/thehyve/arborist
https://tmtk.readthedocs.io
https://pypi.python.org/pypi/tmtk
https://github.com/thehyve/tmtk

