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Rare Is Not Rare

1 in 50,000

incidence of nemaline myopathy

the disease motivating this work

7,000+
rare diseases worldwide

each individually rare

300M
people affected globally

≈ 4% of the world population

No single institution has enough patients. Progress depends on pooling data across borders.



Pooling This Data Requires Considerations:

Jurisdictions

Different countries, 

different laws (HIPAA, 

GDPR, …)

Privacy

Patient consent and re-

identification risk

Harmonization

Each site stores data in 

its own schema and 

vocabulary

Scalability

Queries must run 

across many sites 

without central copies

Ease of Use

Researchers and 

admins need tools they 

can actually deploy

OXFORDIA is built to address all five.



General Architecture



Three Roles in the System

0 1

Researchers

• Query data across many sites

• Get aggregate answers without 

raw records

0 2

Sites

• Stay compliant with local rules

• Share data without losing control

0 3

Admins

• Easy to deploy and operate

• Easy to upload data



R E Q U I R E M E N T  1

R Solid Auth Library

A reusable library so every Pod implementation
speaks the same authorization language.

install.packages("solidauthr")

github.com/SetMeld/solidauthr



R E Q U I R E M E N T  2

Easy Deploy

Universities should be able to spin up a compliant Pod with 
only a few one commands.



R E Q U I R E M E N T  3

Easy Query

Perform QuerySet up Query Targets



R E Q U I R E M E N T  4

Easy Data Sharing



T H E  N O V E L  P R O B L E M

Aggregate without Access

How do we let researchers ask aggregate questions of the 

data, without granting full access?

E X A M P L E

“Give me the mean baseline age, but not the individual values.”



A L T E R N A T I V E S  C O N S I D E R E D

Why WAC and ACP fall short

✗  But they cannot control the kind of aggregations.

✓  They can control what kind of data researchers have access to

Baseline Age

Genetic Group

Ambulation

Dominant Hand

Visit Times

MFM Score



O U R  A P P R O A C H

Statistic Access Rule



A R C H I T E C T U R E

Updated Architecture



A R C H I T E C T U R E   ·   S T E P  2

Updated Architecture



A R C H I T E C T U R E   ·   S T E P  3

Updated Architecture



A R C H I T E C T U R E   ·   S T E P  4

Updated Architecture



A R C H I T E C T U R E   ·   S T E P  5

Updated Architecture



A R C H I T E C T U R E   ·   S T E P  6

Updated Architecture



A R C H I T E C T U R E   ·   S T E P  7

Updated Architecture



A R C H I T E C T U R E   ·   S T E P  8

Putting It Together

(20.2075 * 60 + 23.1138 * 40 + 21.9572 * 80) / (60 + 40 + 80) =

21.6309888889



M O D U L A R  Q U E R Y  S Y S T E M

Tradeoffs

✓  Pro

Fine-grained control over where/when computation runs, 

to adapt to privacy needs:

• On individual servers (before query)

• On individual servers (after query)

• On the client

✗  Con

New plugins must be installed for each new 

type of query.



T H E  N O V E L  P R O B L E M

Integrating with Legacy Datasets



P R A C T I C A L  U S E  C A S E

Kaplan–Meier Analysis



Thank You
Questions welcome.
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