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BIG DATA DEFINITION

Data arriving in larger Volumes, at greater Velocity, with increased Variation

= the three Vs

Big Data requires a multidisciplinary approach with the use of new methods to 
analyse the complex and large datasets

In health care research, Big Data is a part of the process in the optimization of 
patient treatment. Big Data is here but personalized medicine is still in its infancy

Globally, 119 million blood donations take place annually (WHO).
With the donation of data as well as blood, blood donors can help produce new 
knowledge

The Danish Blood Donor Study
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MORE DATA: BLOOD DONOR COHORTS ARE SUITABLE FOR LARGE-
SCALE POPULATION OR BIOMARKER STUDIES

We can use blood donor studies...

• to study the health impact of blood and plasma donation

• to identify donors who pose a risk to our patients

• to answer generic research questions not related to transfusion medicine

Studies are facilitated by the blood bank 

infrastructure

Det Danske Bloddonorstudie

 Access to participants

 Collection sites

 Educated staff

 Transport

 Laboratories

 Storage Facilities
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STUDIES CAN BE ENRICHED BY DATA FROM HEALTH 
REGISTERS WHERE POSSIBLE

Example – Danish health registers:

National Patient Register:
Hospital contacts (admission or outpatient visit) registered with ICD-10 diagnosis code, date in, 
date out

Prescription Register:
Redeemed drugs registered with ATC-codes, dose, packing size, date

Socioeconomic registers:
Education level, income level, area of home address, the car you own...

Recipient registers:
All the above apply also to recipients
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RECIPIENT EPIDEMIOLOGY AND DONOR EVALUATION 
STUDY (REDS) PROGRAM – INITIATED IN 1989

The Danish Blood Donor Study

RBCs may have targets for common drugs. 
“As a proof of principle, here we show that the 
antacid ranitidine — though rarely detected in 
the blood donor population — has a strong effect 
on RBC markers of storage quality in vitro.”

2021
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Example of Big Data Study

The Danish Blood Donor Study

>160,000 blood donors have been included

>2.5 million plasma archive samples from every 
donation available for research

>400,000 questionnaires collected

Collaboration between The Blood Donor Study 
and deCODE Genetics, Iceland

>110,000 donors typed for 650,000 SNPs

Linkage to registers

V for Volume:

=> nearly 1 petabyte of data

Awaiting first data from 50,000 samples 
submitted to whole genome sequencing

Samples shipped for proteome analyses
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Outcome: 

hospitalization for respiratory tract infections. 

Exposure: 

average concentration of 18 air pollutants modelled 

at the individual’s residential address during a three-month exposure 

window before an event. Adjustments for socioeconomic variables 

Population: 

3,653,490 citizens, 18–64 years old.

Conclusion:

Pollutants from combustion processes are associated with higher risk 

of infection.

FROM REGISTER-BASED STUDY TO DONOR BIOBANK

AIR POLLUTION AND RISK OF AIRWAY INFECTION
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Analysis on 120,246 blood donors using the patient and 
prescription registers

SMOKING AND RISK OF ALL-
CAUSE INFECTION
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The DBDS biomarker cohort

47 inflammation and vascular 

biomarker measurements among 

10,000 blood donors using the 

Meso Scale platform

Basic demographic analyses:

Increased inflammation with age, BMI, 

and smoking

Patterns instead of single inflammation 

markers

AI
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FROM REGISTER-BASED STUDY TO DONOR BIOBANK
EXAMPLE: AIR POLLUTION, INFECTION, AND BIOMARKERS
V FOR VARIATION – NEW COMBINATIONS OF DATASETS

Research question: 
How does air pollution influence the inflammation 
biomarker profile?

Research questions: 
How does air pollution influence bacterial carriage in 
12,000 nasal swabs from 10,000 blood donors?

How does air pollution affect risk of asthma/allergy?

The Danish Blood Donor Study

Next questions - transfusion medicine:

Since last year: frequently updated data from recipients as well

Research questions:

Donor traits:

S. aureus (other bacteria) carriage

antimicrobial use shortly before/after donation

inflammation biomarkers

smoking

allergy with or without IgE

proteomics

Recipient outcome
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LARGE-SCALE GENETIC STUDIES

The Danish Blood Donor Study
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CHALLENGES WITH BIG DATA STUDIES: 
INCIDENTAL FINDINGS

Incidental findings: previously undiagnosed conditions discovered unintentionally

First example from The Danish Blood Donor Study: 
We have identified rare variants tightly associated with familial hypercholesterolemia

Treatment: statin, lifestyle changes

Five carriers of a gene variant have been informed

The next 50 carriers of another gene variant are to 
be informed now

The Danish Blood Donor Study
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INFECTION SURVEILLANCE

2023
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V FOR VELOCITY

Data is produced faster than earlier – and sometimes data must be processed faster than 
earlier as well 

Last year, Omicron seroprevalence:

Sensitivity of anti-Nucleocapside assays was unknown among individuals with Omicron 
vaccine breakthrough infection.

Determine assay sensitivity: 
Individual antibody measurements were 
transferred from blood centers and linked to 
the SARS-CoV-2 PCR register. 

The Danish Blood Donor Study

Positive

PCR test
Donation

Antibody test

Positive?
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FUTURE POSSIBILITIES?
THE EUROPEAN HEALTH DATA SPACE

Aim 

The EHDS seeks to provide rules, common standards and practices, infrastructures and a 
governance framework for both primary use (using personal electronic health data to provide 
health services to an individual) and secondary use (using electronic health data for broader 
needs such as health research or public policy) of public health data. To that end, it (1) 
strengthens patient control over their data; (2) establishes rules for electronic health records 
(EHR) systems in order to promote reliability, security and interoperability; (3) establishes rules 
for secondary use of health data; and (4) establishes mandatory cross-border infrastructures, 
one for primary use and the other for secondary use. 

The Danish Blood Donor Study

Marcus et al. The European Health Data Space. SSRN Journal. 2022; 

Available from: https://www.ssrn.com/abstract=4300393

Maybe this can open for large-scale donor and recipient studies in the EU

https://www.ssrn.com/abstract=4300393
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IMPACT OF BIG DATA AND AI IN TRANSFUSION MEDICINE

• Personalized transfusion therapy: AI and big data analysis can be used to determine the 
optimal transfusion protocols for each patient

• Precise donor selection: AI and big data analysis to identify the most suitable donors based on 
blood type, antibody screening, and infectious disease testing

• Improved blood inventory management: Big data analysis to predict demand, reduce 
shortages, and optimize inventory

• Reduced transfusion errors: AI algorithms to provide decision support to clinicians and flag 
potential errors

• Monitoring blood safety: Big data analysis to monitor adverse reactions and infectious disease 
testing results

• These advancements can ultimately lead to better patient outcomes in transfusion medicine.

The Danish Blood Donor Study
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CONCLUSION

Blood banks have the infrastructure needed to establish large scale public health studies

Linkage to health registers increases our possibilities

European Health Dataspace may provide new possibilities

Linkage to recipient registers provides the opportunity to perform vein-to-vein studies

The bottleneck is not the volume of data (Big Data is here) but our skills to use it

New methods: AI?

Not much on TTIDs – but a start in the building of a framework for blood safety studies

The Danish Blood Donor Study
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BIG DATA

Main Presentations:

SCANDAT Analysis of Amyloid Plaque Transmission by Transfusion - Gustaf Edgren

Big Data Donor Research - Emanuele Di Angelantonio

Panel discussion

How can we use Big Data for blood safety studies?

The Danish Blood Donor Study
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The prevalence og IgE sensitization increased with 

increasing number of allergic morbidities. 

AR: allergic rhinitis;  AC: allergic conjunctivitis
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