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Openness of data— a quality standard — vital part of PREMIER
Needed for transparency, reproducibility and re-use

Data sharing — many hindrances

Non-existing standards within many fields of biomedical research

OPEN DATA
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The Future of Research Communications an d e-Scholarship O \@- q ‘

nteroperable eusable

Set of guiding principles
Each point has 3-4 quality levels
First established 2015

Data FAIRness embraced by governments and adopted funding
bodies (EC, NIH, G20)
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Definition of goals
Do not define how to achieve FAIRNess of research data

FAIR is not equal to open (accessible under well-defined
conditions)

Wide (mis)interpretation of data FAIRness
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Too many identifiers for the same concept

Free text descriptions of methodologies

No standard symboles or variables for measurements
No one size —fits all approach
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How to achieve data FAIRNess in biomedical
research ?
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Framework for the development and execution
of the FAIR Metrics

Communities, select metrics relevant to their
domain and the type of digital object(s) to

be assessed
create new
relevant metrics
Individuals or groups use the
framework to create metrics
. report of the

\_ assessment

Framework
for Metric Forms
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http://fairmetrics.org/
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SCIENCE &

EUROPE

Science Europe
D Guidance Document

Presenting a Framework for Discipline-specific
Research Data Management
Janvary 2018

WWWw.scienceeurope.org/
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« Common Data Elements (CDEs)
— Are standardized key terms or concepts
— Developed by the NIH for clinical research and patient registries

— To improve data quality & comparison from multiple studies and
electronic health records across sites and time

Name of Definition Query / Provenance | Value Set Resource
CDE Instructions Link

Societal Sex  Text Self- Thisvalue  Ambiguous; Female; Male;
designations identified set is from Not applicable; Other;
that identify  gender. Health Level Unknown; Male-to-female
gender. Seven transsexual; Female-to-male
International transsexual
Table 0001

o further subdivided: Core, Supplemental - Highly Recommended,
Supplemental, or Exploratory
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https://www.nlm.nih.gov/cde/summaries.html

« Permits harmonization across diverse areas; linking to other
existing standards and terminologies (cancer, rare diseases,low
back pain..)

 Subfields developed disease-specific CDEs

NINDS Common Data Elements

Harmonizing Information. Streamlining Research.

NEW Myalgic Encephalomyelitis/Chronic Fatigue Syndrome and
Biomechanical Devices in TBI Recommendations

NIH CDE
Repository

Are you using the NINDS CDEs?

Citing CDE Usage

Let us know through our Feedback Form
Learn to Use the CDEs:

Study Start-Up Tutorial

[ sotevound

Streamline Your Neuroscience Clinical

CDEs Now CDEs Under < in
‘Available Revie Development
Brovse by el Research using content standards that enable clinical :
Stroke volume measurement method type . . . D e )
investigators to systematically collect, analyze, and share data ) "
AHRQ Stroke volume variation measurement method type NEL Amyotrophic Lateral Sclerosis

Stroke Adjudication Worksheet - stroke TIA symptoms type
Agency for He

Quality Stroke Adjudication Worksheet - stroke TIA sub type

Stroke Adjudication Worksheet - stroke TIA other symptoms type

Stroke Adjudication Worksheet - neuroimaging multiple CT stroke finding indicator 5 glements

NIDA Questionnaire for Verifying Stroke Free Status (QVSFS) - stroke status

Questionnaire for Verifying Stroke Free Status (QVSFS) - stroke result
National Instit sing

Stroke Adjudication Worksheet - stroke TIA cardioembolic source symptoms type

National Eye Institute

316 elements

NLM

National Library of Medicine

across the research community.

The NINDS strongly encourages researchers who receive funding from the
Institute to ensure their data collection is compatible with these common data
elements (CDEs). Learn more about the CDE Project.

) . ! #] incorporate CDEs
- Into Systems the CDE Project

»* Case report form " search for current ¥ Project overview and

Cerebral Palsy new:
Chiari I Malformation new:
Epilepsy

Friedreich’s Ataxia

Headache (Version 2.0) newr

; i 's Disease

modules CDEs

» Standardized data » Download CDE » Meetings and
element definitions metadata Presentations

» Instrument # Download Case ¥ Collaboration with

recommendations Report Forms developers around

the world

Mitochondrial Disease

Multiole Sclerosis
<

https://cde.nIm.nih.gov https://commondataelements.ninds.nih.qov
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Useful for standardization of how experimental details and
procedures are reported

Wide adoption within a community and across others
Accepted as key variables in field-specific databases
Level of translatability (correlation with human CDEs)




But standardize the necessary descriptions

C
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PRECLINICAL COMMON DATA ELEMENTS Home » Data » Preclinical CDEs

Preclinical Traumatic Brain Injury Common Data Elements

Public Review Period Round 2: 12/01/17-02/28/18 (December 2017-February 2018)

|Prec|inica| TBI CDE Round 2 PUBLIC REVIEW ZIP FILE &3 |

TBI-Preclinical Working Group

40-50 researchers organized into 3 sub-working groups

— General Health /Affective Disturbance (Depression/Anxiety/Social
Interaction)

— Cognition and Motor (Learning/Memory/Sensory/Motor)
— Large Animal Models (Behavior)

Subclassification — similar to CDE
Support: NINDS CDE Team




Presentation Terms

Representation
Term

Definition

Data Type recommencdled to use
with arepresentation term

Abbreviation for Variable Name

Anatomic Site
Category

Code

Count

Date

Date/Time

Dose

Duration

Frequency

Grade

the named location of, or within, the body of a living being
the descriptive identification representing a level of intensity, defined

Alphanumeric
Alphanumeric

AnatSite
Cat

meaning, or subjective measurement

the selection from a system of defined categories for representation

of data, often defined using stratification or hierarchical organization;

the quantity of the specified item

the date on which an event was observed or occurred
the date and time when an event was observed or occurred. This is

MNumeric Values
Date or Date & Time
Date or Date & Time

distinct from “Date” as there is a time element captured in the data

element.

the quantity of an agent (such as drug, substance or energy)

administered, taken, or absorbed at one time

the value measuring a quantity or period of time duri

event or observation occurs

the number of occurrences counted for an event with

period

the position on a scale of intensity or amount or quali|

to histology;

Test subject info

Alphanumeric or Numeric Values

Numeric Values

Code

Ct
Date
DateTime

Dose

LightDarkCycleTyp

Light/dark cycle type

Alphanumeric

Test subject info

AcclimatizationTimeDur

Acclimatization to test room time duration

MNumeric Values

Equipment info

TestApparatusManufactNg

Test apparatus manufacturer name

Alphanumeric

Equipment info

TestApparatusModelNams

Test apparatus model name

Alphanumeric

The pCDE sets can be
used as the building
blocks for study data
collection forms.

UNIVERSITATSMEDIZIN BERLIN

Equipment info

CTEquipCompartHeightMe

Cylinder Test - equipment compartment height

Numeric Values

Equipment info

CTEquipCompartDiamtMes

Cylinder Test - equipment compartment diamel

Numeric Values

Equipment info

CTEquipCompartLengthiMe

Cylinder Test - equipment compartment length

MNumeric Values

Eguipment info

Test parameters

CTEquipCompartMirrorind

TrialDurationVal

Trial duration value

Cylinder Test - equipment mirror indicator

Alphanumeric

MNumeric Values

Test parameters

TrialTotalNum

Trials total number

MNumeric Values

Software and scoring

VideoMotionTrackSoftwar

Video motion tracking software name

Alphanumeric

Software and scoring

VideoMotionTrackSoftwar

Video motion tracking software version numbe)

Alphanumeric

Software and scoring

TestScoringMethodTyp

Test scoring method type

Alphanumeric
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Example for community consensus -
Neuroimaging

w’ 0

Problem: no consensus in data organization

Developed and published a standard - Brain
Image Data Structure (BIDS)

naming remains consistent across all datasets
Freely available data format converters
ensured wide and fast adoption of BIDS £

Discipline-specific databases that drive on P
BIDS OpenNEURO

A free and open platform for analyzing
and sharing neuroimaging data

ORI DT

http://bids.neuroimaging.io/
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Roden ord Injury

functional histologica e~ Data archeology
and health outcomes
. @ T Reduce file drawer effect
1

E 4000 animals; 2700
2 variables; 13 labs
Optical Character Hand entry, formatting Quality control and

Recognition and annotation === Jescriptive statistics CO 're I at i on pC D E' C D E
8—:- a — 8 —p 3
Spreadsheet VISION_SCI

parsing and data

Visualized SCI
L
syndrome space madg;t;g;;:sq 4
programmed in
Ruby on Rails
Statistical
Graphical programmming for
programming preprocessing and v
Kikgughs analysis (SPSS, SAS, e
(GPL) Statistical orRsyntax)  Dataset programming e J
— pattern — for *
i detection 6 analysis 5
Nielsen et al. Development of a Database for Translational SCI Research, J Neurotrauma, 2014 Adam Ferguson, UCSF

https://www.nature.com/articles/laban.1405
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pinal Cord Injury Research

« Latest development: Prospective SCI-Data plattform
(scicrunch.org/odc-sci)

Open Data Commons for Spinal Cord Injury

ABOUT ~

A COMMUNTITY-BASED REPOSITORY FOR
SPINAL CORD INJURY RESEARCH

Advancing Spinal Cord Injury research through
sharing of data from basic‘and clinical kesearch.

Leam More

Join the ODC-SCI Community to Accelerate SCI Research JOIN.THE

S8 COMMUNITY
Through the ODC portal you can learn about our diverse field, research methods, and NOW!
stay informed on published research from the SCI community. With the growth of this
community we hope to expand the amount of data sharing to promote transparency
and reproducibility to promote our common goal to find a cure for SCI.

s a 1

Add Data Explore Data

Get Information

&4 Contact help
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How to create your own open data community’

i

WELCOME TO SCICRUNCH

SciCrunch is a researcher content management
system designed for dynamic data

Leam More

Communities allow

FIND WHAT YOU NEED FASTER eorehore o <hare and
l n customize data from

oot -

- Explore L Browse Resources = Search through
Communities Join the largest scientific resource Data

registry and add, share, and search for

Wse ¢ unities tc P eme S Search across more than 200 data

xplore personalized data portals for tories

ou or your group to work with

« Uploaded data are integrated in platforms framework
* Goal: ,,PubMed for data sources* + analytic capabilities
o Still needed: community buy-in

C
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Open Data — shift in culture

Value of preclinical data needs to mirror clincial

Bottom up: databases with communities-established pCDEs
Top down: Enduring support and funding structure

Positive community examples shall lead the way




« Thank you very much!
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