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Why is FAIR-Health principals in e-health?
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What is the problem??
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Data loss is real and significant, while data growth is 
staggering
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Data loss is real and significant, while data growth is 
staggering

Nature news, 19 December 2013
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Data loss is real and significant, while data growth is 
staggering

>1 PB data / patient
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Data loss is real and significant, while data growth is 
staggering

The amount of data we produce every 
day is truly mind-boggling. There are 2.5 
quintillion (1018 ) bytes of data created 
each day at our current pace, but that 
pace is accelerating with the growth of 
Internet of Things (IoT).

21 May 2018, Bernard Marr
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One size does not fit all
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Data loss is real and significant, while data growth is 
staggering - IoT

An illustration of how this revolution in medicine will look in a typical IoT in hospital 
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o Answer general quesionnaires about life habits, quality of life etc

o Go to gym and work-out. 

o Answer questionnaire prior to work out session

o Turn on Accelerometer in mobile during excercise

o Answer quesionnaire post work-out

MedReD Example

www.vizzdat.com

o Using MedReD mobile application for studying how Schizophrenia patients enrolled at 
care centers nationwide benefit from physical excercise, collecting eQuestionnare and 
Accelerometer data

Connecting health and medical research with modern data technology



o 100% customizable;

o Easy and secure mobile application also available as 
desktop program. Compatible with all mobile devices
(iOS, Android, Windows); 

o Enables storing information about biological samples
and freezer positions, as well as a basic Electronic 
Medical Record (EMR) with sample donor and 
analysis data; 

o Seamless connectivity with various types of internal
or external systems; 

o Facilitates instant delivery of e-reports to
stakeholders;

o Can be developed in multiple languages.

BAM by VizzDAT – “A LIMS IN POCKET”

www.vizzdat.com

o BAM by VizzDAT is a mobile LIMS application, providing a cost-effective solution with 
superior ease of use, utilizing the most advanced modern data technology.

o Ideal for sample management in clinical studies.

Connecting health and medical research with modern data technology



VizzDAT Platform Overview

www.vizzdat.com Connecting health and medical research with modern data technology
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Data loss is real and significant, while data growth is 
staggering
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Data loss is real and significant, while data growth is 
staggering
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Limited Reproducibility of Scientific Medical Data
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Reproducibility Crisis
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Reproducibility Crisis
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Moving up the academic ladder
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One study found that only half of all reagents mentioned in over 200 recent articles from a range of journals 
and fields could be adequately identified, indicating a failure of researchers to comprehensively report the 
reagents they use and of editors and reviewers to require such reporting. 

Nicole A. Vasilevsky , Matthew H. Brush, Holly Paddock, Laura Ponting, Shreejoy J. Tripathy, Gregory M. LaRocca,

and Melissa A. Haendel (2013) _ On the reproducibility of science: unique identification of research resources in the biomedical literature,_ PeerJ, 1, e:148.

Reproducibility Crisis
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https://peerj.com/articles/148/


Reproducibility Crisis
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The problem we don´t talk about!!
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Data Integration Challenge

Ownership of data

Mine!

The politics of data ownership and the lack of confidence in the complex synchronization that this 

requires has often stalled projects before they have even started.
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The solution, FAIR for e-Health?
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FAIR Data
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Is FAIR enough to address e-Health  research challenges?
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FAIR Principles

Generic rules to make data:

Findable

Accessible

Interoperable

Reusable
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F  
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The majority of the challenges are social rather than technical

Not just the size of data, but in particular complex data and analytics across domains.

Shortage of data experts globally and in the European Union

Archaic system of rewards and funding of science and innovation

‘Valley of death’ between (e-)infrastructure providers and domain specialists.

Short funding cycles of core research infrastructures are not fit for purpose

Fragmentation between domains causes repetitive and isolated solutions

Distributed data sets increasingly do not move (size & privacy reasons)

Centralised HPC is insufficient to support distributed meta-analysis and learning.

However, the major components for a first generation EOSC are largely ‘there’

But ‘lost in fragmentation’ and spread over 28 Member States.

EOSC: Challenges and Observations
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partly FAIR, partly Cloudy
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FAIR Principles

Findable

(F1) (meta)data are assigned a globally unique and eternally  
persistent identifier,

(F2) data are described with rich metadata,

(F3) (meta)data are registered or indexed in a searchable  resource,

(F4) metadata specify the data identifier;
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Annotation

80% of the rare diseases have 

genetic causes!
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Annotation

 27 % of all mutation in databases are wrongly annotated for Marfan Syndrom
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What was missing?

 The FAIR-Health principles for e-Health

 Quality

 Incentive

 Provenance
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Recent studies in the field of biomedicine show that findings 
from an alarming percentage of scientific papers in even the 
top journals cannot be reliably reproduced by other 
researchers. 



Some Medical Research Challenges Are  

Obvious – Prevalence Of Irreproducibility

Fig 1. Studies reporting the prevalence of irreproducibility. Source:Begley andEllis [6],Prinz etal. [7],Vasilevsky [8],HartshorneandSchachner [5],  and Glasziou et al.[9].
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One of the fundamental principles of science is 
reproducibility – the idea that a discovery is valid only 
if any scientist in any lab can conduct the same 
experiment under the same conditions and obtain the 
same results. Without reproducibility, we could not 
distinguish scientific fact from error or chance, and 
scientific “laws” would vary 
around this planet.



FAIR-Health to Help Medical Research
and e-Health

We propose an extension of the FAIR Principles to include 

additional components: 

• Quality aspects related to reproducibility and meaningful 

reuse of the data. 

• Provenance information describing all steps.

• Incentives to stimulate effective enrichment of data sets and 

biological material collections and its reuse on all levels.

• Privacy respecting approaches for working with the 

biological material and data. 
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Data loss is real and significant, while data growth is 
staggering
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Quality and Reproducibility

 Developing new CEN standards in Europe for 
biological material (SPIDIA4P)

 Developing ISO standards for biological
material (ISO TC 276 - WG2)

 Developing provenance information 
standards in TC276 (WG5)
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• Venous whole blood — isolated circulating tumour cells, (CTCs) and circulating organ 

cells, (COCs),  isolated DNA, RNA, proteins 

• Venous whole blood – Isolated exosomes isolated nucleic acids 

• Urine and other body fluids – isolated cfDNA

• Saliva – isolated human DNA

• Saliva and stool – isolated microbiome DNA

• Frozen Tissue – isolated DNA

• Fine Needle Aspirates (FNAs) – isolated DNA, RNA, proteins 

• Metabolomics of body fluids: International ISO Standard: ISO/TC 212

• FFPE Tissue – in situ stainings including immunohistochemistry (IHC): ISO/TC 212

More to Come (SPIDIA4P) ……
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Provenance information
The Provenance of a piece of data refers to knowledge about is origin.

A major challenge in data-driven biomedical research lies in the collection and 
representation of data provenance information to ensure that findings are 
reproducibile. 
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Provenance information

 Provenance is information about entities, activities, and people involved in 
producing a piece of data or thing, which can be used to form assessments 
about its quality, reliability or trustworthiness.

 This concept is used in archival science, archeology and paleontology, 
computer science, bioinformatics, business processes, and other domains. 
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Provenance information

 Provenance is information about entities, activities, and people involved in 
producing a piece of data or thing, which can be used to form assessments 
about its quality, reliability or trustworthiness.

 This concept is used in archival science, archeology and paleontology, 
computer science, bioinformatics, business processes, and other domains.

 Complete provenance information of any biological material and data is 
important in order to interpret the data or to enrich an existing biological 
material and data set consistently. 

 This provenance information must include a link to the source biological 
material and—if possible—a link to the information on the very research 
participant who donated the material. 
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A coverage of provenance information for biological material and associated data. 

Provenance information is abbreviated as PI in the figure.
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Biological 
sample in a 

repository

Sample
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Physical entities
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sample in a 

repository

Sample

Sample Format

Amount Type

1

origin

Amount

Storage Type

0..*

System

1

0..*
1 10..*

1

0..*

0..*

quantity
1

0..*

parent

sub-

sample

• When did we take the sample ?

• Who did take the sample ?

• Time to storage

• ………
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Desiderata for Terminologies 

 Make sure the semantics are universally understood, separate from linguistics

 Make sure that, as our understanding changes, original meaning is not forgotten

 Provide a bridge between what we record and how we reason

Prof. Jan-Eric Litton59



Incentives

 In contrast to many other scientific fields, medical data can only be made 
available to researchers because of voluntary contribution of citizen, in 
particular research participants (donors and patients). 

 A positive incentive scheme must be developed and adopted in wide 
research communities, which will maximize biological material and data 
sharing and achieve actual reuse. 

 incentive principles should also be applied to software tools and their 
sustainability, which is fundamental for any data-driven medical research.
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Data Integration Challenge

Ownership of data

Mine!

The politics of data ownership and the lack of confidence in the complex synchronization that this 

requires has often stalled projects before they have even started.
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FAIR- Health include Incentives
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Privacy Protection

For human data used in biomedical research, there are three naturally competing 
interests:

 protection of privacy of individuals contributing their personal potentially 
privacy sensitive data

 reuse of data to maximize return on investment into research and society 

 complex ownership situation and economic interests 

These needs have been recognized by various medical communities, as 
witnessed by the efforts toward clinical trials data sharing 
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General Data Protection Regulation - 25 May 2018



Nature editorial
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Concern: Health research 
is not specifically addressed

©
B
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• Interpretation and implementation of the EU data 
protection framework could differ considerably

(a) Conditions for consent 

(b) Secondary use of data 

(c) Personal data versus anonymised data 

(d) Defining and dealing with genetic data

(e) Data/sample transfer to 3rd countries

and international organisations

(f) EOSC



Blockchain aims to fumdamentally changing the way
sensitive data are shared.
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Blockchain aims to fumdamentally changing the way
sensitive data are shared.
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Consent management. In the current 
healthcare environment where every 
state has different privacy and consent 
regulations, blockchain could be used to 
record patient consent for purposes of 
data sharing. Any party seeking to 
exchange medical data about a patient 
could check the blockchain for permission 
to do so.



Is FAIR enough to address medical  research challenges?
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Is FAIR enough to address medical  research challenges?

NO !!
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For medical research, all of these components called 
FAIR-Health are fundamental prerequisites for effective 
reuse of the biological material and data.
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Biopreserv Biobank. 2018 Apr;16(2):97-105. doi: 10.1089/bio.2017.0110. Epub

2018 Jan 23.
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