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Blood donation and transfusion

Globally, 119 million blood donations take place annually (WHO)

Transfusion is a life saving intervention – a necessity in a well-
functioning health care system

Blood donor surveillance and preparedness for the next pandemic

The Danish Blood Donor Study



Overview

Historic examples - transfusion medicine generate new knowledge about infections

Pros and cons of blood donors for surveillance

Examples of blood donor surveillance during the current pandemic

Preparing for the next pandemic

The Danish Blood Donor Study



Transfusion-transmitted infectious diseases

• Syphilis was described in 1494 in Naples, Italy as a new disease. 

• The disease was soon reported to have spread to several parts 
of Europe. 

• Early in the history of transfusion 
medicine, in 1915, syphilis was 
the first reported transfusion-
transmitted infectious 
disease.



Hepatitis B

From 1883 and on:

Jaundice reported after injections of serum or after transfusion

Incubation time several weeks – thus longer than for food-borne hepatitis

WWII: 50,000 soldiers infected through yellow fever vaccine containing small amounts of 
human serum

The search for the Australia Antigen in transfusion recipients led to the discovery of HBV
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In recent years we have increased our knowledge 

about occult HBV



Blood-borne hepatitis and behaviour

Risk of transfusion-transmitted hepatitis 

was early on recognised to depend on 

the selection of donors.

Transfusion medicine thus helped to 

understand how behaviour was 

associated with risk of blood-borne 

diseases

Post-transfusion Hepatitis After Open-Heart Operations: 

Incidence After the Administration of Blood From Commercial 

and Volunteer Donor Populations. Walsh et al.  JAMA. 1970



Hepatitis C

The existence of another hepatitis causing agent was learned from transfusion medicine. 

“It seems likely that at least a proportion of such antigen-negative transfusion-associated hepatitis is 
caused by other infectious agents, not yet identified.”
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Other infections where transfusion medicine/blood donors help 
with surveillance

West Nile Virus

Zika virus

Hepatitis E

Coxiella burnetti

The Danish Blood Donor Study



The Scandinavian Transfusions 
and Donations database

1.5 mill. patients who received transfusions between 1968 and 2012 

Patients with a diagnosis of dementia of any type, Alzheimer disease or Parkinson disease 
after transfusion were identified in Swedish and Danish registers: 

• Hazard ratios were calculated for donors with later disease and compared with healthy 
donors with regard to recipient risk. 

No evidence for transmission of dementia was found – thus no evidence for a 
transmissible agent.

Control of the method: Transmission of chronic hepatitis before and after implementation 
of hepatitis C virus screening.

Good example how large studies with strong statistical power can give strong answers 
even though the findings are negative.
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2016



The Danish Blood Donor Study - research using blood donors

Pre-existingToxoplasma gondii antibodies increases risk of schizophrenia and traffic accidents

Det Danske Bloddonorstudie

Burgdorf et al

41%

12,000 46%

34%



The number of new diseases is increasing



The number of new diseases is increasing



Blood donors and surveillance 

Blood donors have helped us learn about infectious diseases for the past 100 years

What we propose to do now is to formalize the monitoring of blood donors
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Why use blood donors for surveillance?

What we want for surveillance:

• Screen a population or a subset of a population for an 

infection (antigen, antibody, molecular tests…)

• The population must be well-defined

• The participation rate must be high 

• The infection studied must be relatively frequent and the 

incidence/prevalence must mirror the background population

• The population must be constant over time

___________________

What we have:

• Blood donors comprise a large subset of the population

• Blood donations take place worldwide and are geographically 

well distributed

• The blood bank infrastructure is well-suited for large-scale 

population studies
Det Danske Bloddonorstudie



Blood bank infrastructure supports the implementation of 
large scale surveillance studies

 Access to participants: Thousands of blood donors come to us every 

day

 Collection sites: Blood donation facilities or blood drives are

many and geographically well distributed

 Educated staff: Nurses, technicians, physicians, public relations 

experts

 Transportation: Samples and blood collections from each 

donation are sent to central lab one or more 

times per day

 Laboratories: Sample handling and analysis

 Storage Facilities: Cold stores are often available



Blood donor Blood donation
Blood for 

transfusion
Patient

Are donors willing to participate?
Donors want to participate in research projects: Participation rate >95%
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Blood donor
Blood sample/

(questionnaire?)

Surveillance/

research

Society/

future patients

Help current patients

Help the society and future patients



Blood donors as a sentinel population

Sentinel Surveillance

Monitoring of rate of occurrence of specific conditions to assess the stability or change in 
health levels of a population. It is also the study of disease rates in a specific cohort such as in a 
geographic area or population subgroup to estimate trends in a larger population. (From Last, 
Dictionary of Epidemiology, 2d ed)

Using blood donor testing for emerging infectious disease sentinel surveillance

We will use SARS-CoV-2 as an example
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Examples of knowledge gained from 
SARS-CoV-2 seroprevalence studies

Early in the epidemic in the Netherlands:

Seroprevalence in blood donors

Using archive samples to ascertain seroconversion

– Unique feature of blood donor biobanks: 
sequential blood samples

The Danish Blood Donor Study



Are donors representative? 
The Healthy Donor Effect (HDE)

In SCANDAT: 

All cause mortality among blood donors is 30% lower than in the background population

The mortality is even lower among frequently donating donors - Explanation:

Blood donors are healthy - therefore they donate

HDE is a selection bias analogous to the 
Healthy Worker Effect



Donors are healthy – are they protected from infections?
The healthy donor effect – incidence of infections among blood donors



Seroprevalence surveys in the background population:

In Denmark: Official seroprevalence survey with random invitations of citizens

Participation rate

May 2020: 47%

September: 33%

December: 25%

Only a limited number of sites existed. Random selection limited by distance to test-site.
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LA County residents

1,952 randomly picked individuals 
invited; 865 (50.9%) were tested



Risk of change of population over time.

Hard to foresee the direction of the selection bias in the background population:

If you know you have been infected – are you more likely to report for antibody test? 

Blood donors:

Intense hype may be an incentive to donate (April 2020)

The blood donor population – constant over time? 
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Infection fatality rate

Using register-based COVID-19 mortality 
for 17-69-year old Danes and calculating 
the infection fatality rate based on 
seroprevalence in current donors (17-69 
years):

89/100,000 infections 

Infection fatality rate based on 
seroprevalence in retired donors (>69 
years):

500/100,000 infections 
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High seroprevalence in Kenyan 
donors

By July 2020, only 20,636 cases and 341 deaths were 
reported in Kenya.

The adjusted national seroprevalence was 4.3% (95% 
confidence interval: 2.9 to 5.8%) 

“Kenya has an estimated population of 53 million in 2020, 
and 57% of the population is aged 15 to 64 years. If the 
transfusion donor seroprevalence of 4.3% was applied to 
all 15- to 64-year-olds, it would suggest approximately 1.3 
million infections.”

Very low infection fatality rate

Underreporting from hospitals is probable but the 
healthcare system was not overwhelmed.

Possible explanation:

3.9% of the population is aged 65 years or older 
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Varying seroprevalence
in Canada
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How fast is the model?
Lag period from 
infection incidence-peak 
to seroprevalence 
increase

The Danish Blood Donor Study

Weekly (week 41, 2020 to 8, 2021) numbers of SARS-CoV-2 PCR-pos samples in Denmark (approx. 5,800,000 

citizens) and weekly seroprevalence estimates in Danish donors (based on approx. 125,000 tests).

Manuscript under preparation.



Conclusion - Blood donors as a sentinel population

Blood donors and transfusion recipients have helped produce knowledge about infections for 
100 years

Blood donation facilities operate year round, all over the world and has the infrastructure to 
test and host biobanks 

During the current pandemic, blood donor testing for SARS-CoV-2 antibodies was 
implemented extremely quickly in a range of countries

What if we had planned ahead?
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Test for pathogen during 

pandemic 

Donation 2 Donation 3 Donation X

Data Handling
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Questionnaires 
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Questionnaires 

Stored samples and routine 

measurements
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Questionnaires 

Registries

Stored samples and routine 

measurements

Donation 2 Donation 3 Donation X

Data Handling

Contact with 

health care system
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We propose to use blood donors as a sentinel population

This implies work from our side during and after the current pandemic:
Preparedness plans have been incomplete and as societies we were not ready for the current pandemic

We need populations to be tested early and fast – blood services can do this

Not all infections are of course relevant

Archive samples may be an important asset in this regard – to track introduction and for research

We have possibility now to introduce blood donors in the future preparedness plans for new 
epidemics

The Danish Blood Donor Study

Conclusion - Blood donors as a sentinel population



Thanks to our blood donors!


