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Blood Donors in Biomedical Research

• Well-characterized population: reflect population diversity

Blood donors

Blood for transfusion 
purpose

Clinical data
Biological samples

• Perspective follow-up: study of biomarkers in 
consecutive samples taken years before disease 
development

• Community Contribution: health data and time for the 
betterment of the community



Blood Donors in Biomedical Research

Likelihood to participate in Biomedical Research

epidemiological, preventive, and genetic studies 
for global health improvement

…………

GU 2015



The Milano Donor Cohort
Transfusion Medicine Unit 

Fondazione IRCCS Ca’ Granda – Ospedale Maggiore Policlinico 

• Approximately 30,000 active donors

• Clinical, biochemical and virological data collected in 

dedicated database 

• Samples of each donor (buffy-coat and plasma) 

collected in the Biological Resources Center, which is

part of transfusion medicine  department
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The Milano Donor Cohort - research fields

• Epidemiological studies: incidence and natural history of

viral infections (HCV, HBV, HIV, SARS-CoV-2)

• Clinical studies: diagnostic tools for liver disease;

evaluation of hematological data

• Genetic studies: control group for genetic diseases

• Precision medicine in liver diseases: identification of at-

risk individuals

• Rare blood donors characterization



Epidemiological studies



Epidemiological studies



Epidemiological studies

Seroconversion was more frequent 
in carriers of non-O blood groups



Epidemiological studies

Seroconversion was more frequent 
in carriers of non-O blood groups



Clinical studies



Clinical studies



Clinical studies
Folate levels in a cohort of blood donors with low 

hemoglobin levels

Overall cohort
n=1344

Age, years 42±14
Hb, g/dl 12.1 [11.7-12.4]
MCV, fl 85 [81-88]
Leukocytes, 10^3 U/ul 5.5 [4.7-6.5]
Platelet, 10^3 U/ul 256 [222-302]
Ferritin, ng/ml 24 [12-52]
Ferritin <15 ng/ml, n (%) 445 (33)
Folate, ng/ml 4.5 [3.2-6.8]
Folate <4.6 ng/ml, n (%) 680 (51)
Vitamin B12, pg/ml 407 [317-514]
Vitamin B12 <191 pg/ml, n (%) 23 (2)
Blood donations, n 7 [3-18]
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hemoglobin levels

Overall cohort
n=1344

Age, years 42±14
Hb, g/dl 12.1 [11.7-12.4]
MCV, fl 85 [81-88]
Leukocytes, 10^3 U/ul 5.5 [4.7-6.5]
Platelet, 10^3 U/ul 256 [222-302]
Ferritin, ng/ml 24 [12-52]
Ferritin <15 ng/ml, n (%) 445 (33)
Folate, ng/ml 4.5 [3.2-6.8]
Folate <4.6 ng/ml, n (%) 680 (51)
Vitamin B12, pg/ml 407 [317-514]
Vitamin B12 <191 pg/ml, n (%) 23 (2)
Blood donations, n 7 [3-18]

Overall cohort Male Female p value

n=680 n=204 (53%) n=476 (49%)

Age, years 40±14 48±13 36±13 < 0.0001

Hb, g/dl 12.1 [11.6-12.5] 13 [12.7-13.2] 11.9 [11.5-12.2]

MCV, fl 85 [81-88] 85 [81-89] 84 [81-88] 0.1

Leukocytes, 10^3 U/ul 5.7 [4.9-6.8] 5.5 [4.8-6.5] 5.7 [5-6.9] 0.03

Platelet, 10^3 U/ul 257 [225-305] 233 [201-270] 270 [233-316] < 0.0001

Ferritin, ng/ml 22 [11-48] 42 [19-88] 17 [10-37] < 0.0001

Ferritin <15 ng/ml, n (%) 250 (37) 35 (17) 215 (45) < 0.0001

Folate, ng/ml 3.2 [2.5-3.9] 3.3 [2.4-3.9] 3.2 [2.5-3.9] 0.6

Vitamin B12, pg/ml 392 [307-486] 390 [321-482] 393 [298-486] 0.4

Vitamin B12 <191 pg/mL, n (%) 10 (1.6) 2 (0.9) 8 (1.7) 0.7

Blood donations, n 6 [2-18] 21 [7-43] 4 [2-9] < 0.0001

Preliminary study to get insight into folate 
metabolism in blood donors

ABS101



Genetic studies



Genetic studies

To define inherited determinants of 
Severe COVID-19

infection
severity

3p gene cluster

infection susceptibility

We provided ~500 patients and ~3000 
healthy controls 
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Genetic studies

Blood group B alleles conferred a 2.9-fold increased risk of MIS-C independently
of sex, ethnicity, the presence of COVID-19, and blood group A



Genetic studies 

NGS technology (Whole Exome / Genome Sequencing) to 
get a genetic diagnosis in rare diseases

Blood donor cohorts as control groups representative of 
the general population to compare variants frequency and 

to get insight into diseases pathogenesis



Genetic studies 



Genetic studies 



Genetic studies 



Genetic studies 

510 patients with advanced MASLD, 261 healthy
controls characterized through WES



Genetic studies 

APOB variants were enriched 
in people with advanced 

MASLD (OR 13.8, 95% CI: 2.7–
70.7, P= 0.002) and associated 

with lower circulating lipids, 
but higher MASLD activity and 

fibrosis

Rare APOB variants predispose individuals 
to advanced MASLD and HCC

Pay attention to donors 
with low cholesterol 

levels



The Milano Donor Cohort
Data from

• Whole Exome Sequencing > 400 healthy subjects

• Whole Genome Sequencing > 3000 healthy subjects

• Genotyping for GWAS 13000 healthy subjects

(in house)

(collaboration with Human Technopole)

Contributing to large-scale 
population study



Genetic studies – Precision Medicine

To define a genetic pan-European reference map for 
translating genomics into personalized risk-based 

prevention



1. Predictive

2. Preventive

3. Personalized

4. Partecipated

Genetic and molecular markers to 
detect biological subtypes of 

diseases and to identify at-risk 
subjects before clinical 

manifestations become overt

Personalized therapy and follow-up

Precision Medicine



The Milan LIVER-BIBLE Cohort

MeTS+

• Blood donors, 40-65 years, metabolic risk factors

• “Metabolic syndrome” (>2 overweight/obesity, 
hypertension, low HDL, high TGLs, hyperglycemia)

Organ damage

• Metabolic evaluation (HbA1c, insulin, hs-CRP, spot 
albuminuria, TSH)

• Biobanking of biological samples (including plasma, DNA)

• Fibroscan; carotid and femoral arteries evaluation in those 
with hyperglycemia

• Lifestyle counselling

Follow-up

• Second level clinics: internal medicine – hepatology, 
cardiology, vascular surgery, endocrinology

• Liver biopsy if needed, clinical trials



The Milan LIVER-BIBLE Cohort

2500 subjects -> clinical, imaging and genetics data 

Partitioned Poligenic Risk Score (PRS) 

Mancina, Valenti, Romeo. Nat Metab. 2025



Genetics and Precision Medicine in 
Transfusion Medicine

Importance of extensive blood typing to reduce the 
risk of alloimmunization

International effort to implement high-throughput 
technologies for blood typing

• Increased probability to identify rare blood donors
• Better matching between donors and patients



Blood Transfusion Genomic Consortium 
(BGC)

Comprehensive SNP array



Blood Transfusion Genomic Consortium 
(BGC)

We are now evaluating the in-house application of this 
extensive array as a first-tier screening test for blood 

donors

217 HEA in 38 blood group systems, HPA, HNA and HLA

Gleadall N et al. Blood. 2025

ABS072



Extensive array for blood typing

1112 SNPs; benchmarking for 14 systems 

Overall accuracy: 99,95%; Concordance rate: 100% for 12 blood 

group systems; 99.7% for ABO; 98.6% for MNS antigen



NGS for blood typing

We are now evaluating the in-house application of 
NGS for blood typing

ABS068, ABS076
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New perspective in Transfusion Medicine

Clinical data and 
biological samples

Genomic data
(Next Generation 

Sequencing – Omics)

Bioinformatics and AI

Blood Donor 
Cohorts

Towards precision medicine
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