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THE DANISH BLOOD CENTERS

Five regional blood centers

Hospital-based in the departments of clinical immunology

Close contact with clinical colleagues

Organ and stem cell allocation and immunology, immune deficiency diagnostics, HIV-hepatitis 
diagnostics, autoimmune analyses, therapeutic apheresis service, etc.

New areas: 
Faecal transplantation; 
Center for Gene and Cell Therapy
- gene-editing of stem cells

SoHO centers

Boring facts, Danish blood centers:

Blood usage per citizen close to EU average

Low infectious pressure

Finally changing our MSM criteria 

Less boring features:

Plasma donations to be scaled up to self-

sufficiency

Lots of R&D



BLOOD CENTER FEATURES THAT FACILITATE
RESEARCH AND DEVELOPMENT

Infrastructure supporting research in the blood bank:

Blood, plasma, stem cell, faecal donors report for donations

Linkage between donor and recipient built into our lab information system

A personal identification number (Central Person Register, CPR, introduced in 1968):

Universal identifier, traceable across data sources

Legal framework:

Facilitates in-depth analysis and merging of data from a wealth of sources

National health registers:

High quality data



Building on the infrastructure:

THE DANISH BLOOD DONOR STUDY

>170,000 blood donors have been included

>117,000 donors typed for 650,000 SNPs

One thing that signifies blood donor studies:
Multiple visits

Sequential Samples: Analyzing changes in 
biomarkers over time to understand health 
trends.

>3 million plasma archive samples from every 
donation available for research

Re-questioning: Assessing lifestyle and health 
trait trajectories to identify correlations and 
impacts.

>450,000 questionnaires collected



Bertram Kjerulff
Postdoc, PhD



Infections in smokers

• Hospital contacts

• Follow-up for >110,000 participants

• Mean follow-up was 5 years

• Changing smoking status

• Split into three birth cohorts (BC)

• Increased risk for most infection 
types.

Kjerulff B et al. Smoking is associated with infection 
risk in healthy blood donors. Clin Microbiol Infect. 
2023 Apr;29(4):506-514

Kaspersen K et al. Obesity and Risk of Infection: 
Results from the Danish Blood Donor Study. 
Epidemiology 26(4):p 580-589, July 2015.



Hospital contacts – skin infections



Prescriptions in smokers

• Follow-up for >120,000 
participants

• Mean follow-up 2.8 years

• Increased risk for most 
antimicrobials.



Prescriptions in smokers

• Follow-up for >120,000 
participants

• Mean follow-up 2.8 years

• Increased risk for most 
antimicrobials.

• Notably increased broad-
spectrum and 
dicloxacillin/flucloxacillin 
risk



Biomarkers

• Mesoscale measurements in ~10,000 
donor samples

• What we find in registries reflects what 
we measure

• Same story for BMI

Kjerulff, B., Dowsett, J., Jacobsen, R.L. et al. Lifestyle and 
demographic associations with 47 inflammatory and 
vascular stress biomarkers in 9876 blood donors. Commun 
Med 4, 50 (2024). 



Air pollution and CRP

• Increased CRP for the most 
commonly examined pollutants

• CO, SO2, mineral dust, organic 
carbon, primary particle matter, 
SO4

2-, NH4
+, and secondary 

inorganic aerosols reflected NOx

and PM

Kjerulff B, et al. Medium term moderate to low-level 
air pollution exposure is associated with higher C-
reactive protein among healthy Danish blood donors. 
Environ Res. 2023 Sep 15;233:116426.



What is known

• Several known influences from 
BMI on biomarkers

• Wide range of inflammation and 
vascular stress markers increased 
in smokers

• Several inflammatory markers 
increased with air pollution 
exposure

• Effects on infections risk

• Microbiome



Khoa Manh Dinh 
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CCR5 ∆32-DELETION AND STAPHYLOCOCCUS AUREUS
- A STUDY WITHIN THE STUDY

Question: 

Study the impact of CCR5∆32 on S. aureus carriage and infection HIV
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CCR5 ∆32-DELETION AND STAPHYLOCOCCUS AUREUS
- A STUDY WITHIN THE STUDY

Question: Study the impact of CCR5∆32 on S. aureus carriage and infection

95,000 participants from the DBDS genotyped with Illumina Global 

Screen Array (~650,000 SNPs) 

The Danish Blood Donor Staphylococcus aureus Carriage Study

• 9,000 DBDS donors included, 14,000 nasal swabs collected

Exposure: ∆32-deletion in CCR5 (MAF: 0.12)

Outcome:

• S. aureus nasal carriage 

• S. aureus infections and all-cause infections

   (prescription and diagnosis codes in health registers)
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CCR5 ∆32-DELETION AND STAPHYLOCOCCUS AUREUS
- A STUDY WITHIN THE STUDY

Question: Study the impact of CCR5∆32 on S. aureus carriage and infection

95,000 participants from the DBDS genotyped with Illumina Global 

Screen Array (~650,000 SNPs) 

The Danish Blood Donor Staphylococcus aureus Carriage Study

• 9,000 DBDS donors included, 14,000 nasal swabs collected

Exposure: ∆32-deletion in CCR5 (MAF: 0.12)

Outcome:

• S. aureus nasal carriage 

• S. aureus infections and all-cause infections

   (prescription and diagnosis codes in health registers)

Conclusion:
CCR5∆32 does not affect the risk of nasal carriage, S. aureus infection 

or all-cause infection to any clinically relevant degree in Danes
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Question

Does S. aureus carriership affect the risk of infection among 9,000 healthy individuals? 

S.  AUREUS CARRIERSHIP AND RISK OF INFECTION



Question

Does S. aureus carriership affect the risk of infection among 9,000 healthy individuals? 

S.  AUREUS CARRIERSHIP AND RISK OF INFECTION

Non-carriers (60%)

Carriers (40%)

Pharmacy Hospital

Filled prescription of 

• Dicloxacillin

• Fusidic acid

ICD-10 diagnosis codes

• S. aureus infections



S.  AUREUS CARRIERSHIP AND RISK OF INFECTION

Conclusion:
S. aureus nasal carriage is associated with higher risk of filled dicloxacillin and fusidic acid agents. 



S.  AUREUS CARRIERSHIP AND RISK OF INFECTION

Conclusion:
S. aureus nasal carriage is associated with higher risk of filled dicloxacillin and fusidic acid agents. 

Participants who initially redeemed a prescription for dicloxacillin or fusidic acid were at higher risk of needing a new 
prescription for dicloxacillin during subsequent two years –– incidence rates increased six-fold, carriers higher risk!



COVID-19 LOCKDOWN AND COMMON RESPIRATORY VIRUS 
PREVALENCE

Question

How nationwide lockdowns impact on common respiratory virus 

transmission among donors in bleeding facility setting. 

Exposure:  Two national lockdown periods

• 11 Mar 2020 – 15 Apr 2020 

• 08 Dec 2020 – 05 Feb 2021

Outcome:

• PCR analysis of 24 virus sequences from 11 viruses



COVID-19 LOCKDOWN AND COMMON RESPIRATORY VIRUS 
PREVALENCE



COVID-19 LOCKDOWN AND COMMON RESPIRATORY VIRUS 
PREVALENCE

Conclusion
We observed a drop in virus prevalence in the subsequent month after lockdown implementation, 
and reverse effect after lifting lockdown.

Only two cases of SARS-CoV-2 was detected during two COVID-19 waves/lockdowns among blood donors.





R&D – other SoHOs
FAECAL MICROBIOTA TRANSPLANTATION

Donor recruitment

Processing

Screening, inclusion, 

donation   

Processing, release, 

storage, delivery

Transplantation, 

monitoring of effects and 

adverse events including

work up

Blood Service:

Blood Service:

Clinical application

Dept. of Gastroenterology:
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Gastroenterology,  April 2019

2020

We are assessing donor factors affecting FMT treatment success.



USING BLOOD DONORS TO ASSESS TRAIT NORMALITY

Exploring Normal Bowel Health: 

Normal Frequency and Consistency of Defecation: What are the expected patterns?

Normality of Bowel Symptoms: Are certain symptoms common and not indicative of health issues?

Range of Normal Symptoms: What variations in symptoms can be considered normal?

Questionnaire Version 4 (2021-2023) Results:

Data from 53,047 participants with complete responses.

	

Table 3. Bowel symptoms and bowel symptom phenotypes stratified by sex and menopausal status 

  Males 

n=25,450 

Females  

n=27,597 

 
Premenopausal 

n=19,562 

Postmenopausal  

n=8,035 

Bowel symptoms n %  (95% CI) %  (95% CI) % (95% CI) 

Bloating 20,469 27.3  (26.8–27.9) 57.0   (56.3–57.7) 36.5 (35.4–37.5) 

Abdominal rumbling 20,639 35.6  (35.0–36.2) 47.9   (47.2–48.7) 35.0 (34.0–36.1) 

Acid regurgitation 6,963 14.6  (14.2–15.0) 12.6   (12.2–13.1) 11.5 (10.8–12.2) 

Heartburn 6,364 13.2  (12.7–13.6) 10.2 (9.81–10.7) 14.2 (13.4–15.0) 

Lack of appetite 4,052 4.61  (4.35–4.67) 13.9 (13.4–14.4) 3.12 (2.75–3.53) 

Nausea 6,007 5.80  (5.52–6.10) 21.0 (20.5–21.6) 6.54 (6.01–7.11) 

Vomiting 974 1.37  (1.23–1.52) 2.83 (2.60–3.07) 1.09 (0.88–1.34) 

Abdominal pain 8,999 9.46  (9.10–9.82) 29.2 (28.5–29.8) 12.4 (11.6–13.1) 

Pain during food intake 508 0.49  (0.41–0.58) 1.61 (1.44–1.80) 0.90 (0.71–1.12) 

Postprandial pain 3,675 3.22  (3.01–3.44) 12.4 (12.0–12.9) 5.82 (5.32–6.35) 

Defaecation pain 4,073 3.83  (3.60–4.07) 13.9 (13.4–14.4) 5.34 (4.86–5.85) 

Diarrhea 6,305 10.8  (10.5–11.2) 15.3 (14.8–15.8) 8.14 (7.55–8.76) 

Constipation 5,154 3.78  (3.55–4.02) 17.7 (17.1– 18.2) 10.7 (10.0–11.4) 

Bowel symptom phenotypes n % (95% CI) % (95% CI) % (95% CI) 

No symptoms 16,071 41.5 (40.8–42.1) 20.8 (20.2–21.4) 38.9 (37.7–40.0) 

Bloating and/or rumbling 10,188 21.3 (20.8–21.8) 20.4 (19.8–21.0) 23.5 (22.6–24.5) 

Acid regurgitation and/or heartburn 2,134 6.08 (5.78–6.39) 1.85 (1.65–2.05) 5.54 (5.02–6.09) 

1–2 symptoms: others* 6,872 13.7 (13.2–14.1) 16.0 (15.4–16.5) 12.6 (11.8–13.4) 

3–4 symptoms 8,291 13.4 (12.9–13.8) 23.9 (23.3–24.6) 14.0 (13.2–14.8) 

5–6 symptoms 3,091 3.32 (3.09–3.55) 11.6 (11.1–12.0) 4.22 (3.77-4.70) 

≥ 7 symptoms 1,237 0.80 (0.69–0.92) 5.50 (5.17–5.85) 1.28 (1.03–1.55) 

Results are presented as numbers and percentages with corresponding 95% CI. At each symptom, participants with missing data ranges 

from 0.5%–1.6% and participants reporting “I do not know” ranges from 0.2%–2.1%. In total, 5.163 (9.7%) participants could not be 
categorised into a phenotype group due to missing data or reporting “I do not know” in minimum one of the symptoms. Participants can 
only appear in one phenotype. *Note that this group includes all combinations of 1–2 symptoms other than bloating and/or rumbling and 

acid regurgitation and/or heartburn 
Definitions: premenopausal, females aged < 50 years; postmenopausal, females aged ≥ 50 years 
Abbreviations: CI, confidence interval 



GENETICS



ENHANCING 
DISEASE 
PREDICTION

Clinical evaluation, genetic and proteome risk scores: All significantly enhanced disease 
prediction.

Current study limitation: Only one plasma sample collected, median time from sample to event 
was 8.5 years.

Potential of Blood Donor study samples:

Can provide sequential samples, reducing time from sample to event.

Enables assessment of biomarker trajectories, minimizing inter-individual variation impact.

32,000 Blood Donor Study samples have been analysed for 3000 biomarkers

Aug 2023



CONCLUSION - INNOVATING THROUGH RESEARCH

We have obligations:

We documented effects of whole 
blood donations.

We need to document safety and 
health effects of plasma donation.

Unlocking new frontiers in donor research

Sequential samples and responses

Health registers

Cost-efficiency

We have yet to fully realize the extensive capabilities donor studies.
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Thanks to our blood donors!


