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Context
» Many studies are now integrating data collected in different locations

» Individual Patient Data (IPD) - permits “real” comparison

» Data transfer is complicated
> Legal issues
> Ethical issues
> Time-consuming
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Context
» Many studies are now integrating data collected in different locations

» Individual Patient Data (IPD) - permits “real” comparison

» Data transfer is complicated
> Legal issues
> Ethical issues
» Time-consuming

DataSHIELD is a potential solution to these problems

®)ataSHIELD

Secure Bioscience Collaboration

https://www.datashield.org
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What is DataSHIELD? il Inserm

Simply put, DataSHIELD is:
> A privacy-preserving, federated analysis software

» It can analyse sensitive data, at an individual level, remotely
(without direct access)
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How does DataSHIELD work? i Inserm

DataSHIELD R U

Session Running

Analyst's
computer .

g:ttp:r:e 4  Function
NI B request Sent
Result; rror Message )
= . Disclosive:
Disclosive:

» Functions are sent to data servers (nodes)
» Server(s) run functions

» Functions contain built-in disclosure
checks - if:

» non-disclosive: returns results
» disclosive: returns error message

» Analyst computer collates results
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Study process i Inserm

» Identify research question

» Agreement from cohorts for participation
» Identify variables required for analysis

» Variable harmonisation

» Provide access to nodes

» Carry out statistical analyses

> Get results

» Publish!
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Impact of sex on survival to discharge il Inserm

Study question:
Does perinatal mortality among extremely preterm births differ by (fetal) sex?
(Extreme preterm birth: birth before 27 weeks of gestation)

Hypothesis: The sex ratio at birth of extreme preterms is biased towards males (i.e. more
live born babies are male).

Hypothesis: Survival to hospital discharge of live born babies is higher in females.
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Study question:
Does perinatal mortality among extremely preterm births differ by (fetal) sex?
(Extreme preterm birth: birth before 27 weeks of gestation)

Hypothesis: The sex ratio at birth of extreme preterms is biased towards males (i.e. more
live born babies are male).

Hypothesis: Survival to hospital discharge of live born babies is higher in females.

» Agreement from cohorts
» Identified variables from cohort dictionaries / a priori reasoning

» Variable harmonisation — by data managers on nodes
(see: https://platform.recap-preterm.eu)

> Access to nodes granted to analysts by data managers
» Statistical analysis ...
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Links and outputs 'l inserm

Links:
» https://www.datashield.org - DataSHIELD 'R’ software
» https://www.obiba.org - Obiba stack (data curation and harmonisation)
» https://platform.recap-preterm.eu - RECAP Preterm data analysis platform

Papers:

» Marcon et al, Orchestrating privacy-protected big data analyses of data from
different resources with R and DataSHIELD, PLOS Computational Biology (2021) doi:
10.1371/journal.pcbi.1008880

» Wilson et al, DataSHIELD - New Directions and Dimensions, Data Science Journal (2017),
doi: 10.5334/dsj-2017-021

» Doiron et al, Software Application Profile: Opal and Mica: open-source software
solutions for epidemiological data management, harmonization and dissemination,
International Journal of Epidemiology (2017), doi: 10.1093/ije/dyx180

> Pearce et al, Associations of Total Legume, Pulse, and Soy Consumption with Incident
Type 2 Diabetes: Federated Meta-Analysis of 27 Studies from Diverse World Regions,
Journal of Nutrition (2021), doi: 10.1093/jn/nxaa447
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