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Il sottoscritto, in qualita di Relatore
dichiara che

nell’esercizio della Sua funzione e per I'evento in oggetto, NON E in alcun modo
portatore di interessi commerciali propri o di terzi; e che gli eventuali rapporti avuti
negli ultimi due anni con soggetti portatori di interessi commerciali non sono tali da
permettere a tali soggetti di influenzare le sue funzioni al fine di trarne vantaggio.
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What is the need of large scale studies?

> Provide compelling evidence for blood services both nationally and
Internationally on major issues related to blood donation.

» Provide a more personalised service.

> Build major bioresources involving donors as enduring research
platforms.
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NHSBT: the English blood service

Scale 0.9M distinct individuals donate annually (1.7M donations)

: . _ : e o o
Serial sampling The typical donor attends about twice per year lw II\ Iw
Cost-effectiveness m m m

>70 existing fixed and mobile centres - -

>23,000 donation sessions m m m

>1500 existing phlebotomists -l -
@0

W
NHS

Blood and Transplant

Altruism Donors are unpaid volunteers
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Partnership between NHSBT and academia

Academic
collaborators

NHS

Blood and Transplant
Data management
Project

anagement

Trial coordination 1 _ Donor/donation
Administration management

Research design Operational design

Statistical analysis Fieldwork

Sample processing  Clinical expertise

Sample logistics

Building bioresources to help address questions relevant to
blood donors and the wider population
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Large scale studies in blood donors

INTERVAL
* 50,000-person randomised controlled trial
* Optimum donation frequency for blood supplies and donor health

COMPARE
* 30,000-person observational study
* Optimum methods for haemoglobin screening

STRIDES
* 1.4M-person cluster randomised trial
» Optimum strategy to prevent vasovagal reactions in blood donors
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Large scale studies in blood donors

INTERVAL
* 50,000-person randomised controlled trial E
* Optimum donation frequency for blood supplies and donor health
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INTERVAL trial

What is the optimum time period between blood donations for

safety and efficiency?

50,000 donors at 25

=

centres
Men Women
~25,000 ~25,000
l A l i \ 4 ¢
8-w 10-w 12-w 12-w 14-w 16-w

Pragmatic, randomised controlled trial embedded within

NHSBT framework

Convegno Nazionale di Studi di Medicina Trasfusionale

Moore C et al, Trials 2014
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INTERVAL: primary outcome, efficiency of
blood donation
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Blood donation, haemoglobin and ferritin
during the INTERVAL trial

Intervention group (men, weeks) Intervention group (women, weeks)
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Large scale studies in blood donors

COMPARE
* 30,000-person observational study
* Optimum methods for haemoglobin screening
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COMPARE study

What is the optimum test to screen haemoglobin
levels in blood donors?

Haematology

.
analyser @ )

i CONMPARE

Non-invasive o~ ~ Current copper-
strategy sulphate test

Comparison of
5 methods Key outcomes

« test accuracy
» feasibility and

- /
/ \ acceptability

» cost-effectiveness

Capillary “Post-donation”
Haemacue strategy

Bell S et al, Transf Medicine 2021
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Testing

45°

strategy vs reference test: Bland-
Altman plot

Difference between test and venous haemoglobin (g/L)
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Testing strategy vs reference test

Post-donation strategy Capillary HemoCue OrSense Haemospect
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Large scale studies in blood donors

STRIDES
* 1.4M-person cluster randomised trial
» Optimum strategy to prevent vasovagal reactions in blood donors
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Clinical Significance of Vasovagal
Reactions (VVRS)

» Worldwide:14-70 moderate VVRS per 1000 donations, and 1.2-2.7
for severe reactions.

> NHBST: ~25,000 VVRs between 2017/ 2018, of which ~3000
severe reactions.

» These reactions cause the greatest degree of donor injury.

» Reduced likelihood of repeat donation by up to 50%
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A cluster-randomised trial embedded in the
English blood service

The STRIDES trial is a cluster-randomised trial of four interventions to
prevent VVRs during routine blood donation:

> Isotonic nydration before donation (ISO), comparing 500m|
isotonic drink vs current 500ml plain water;

» Time on donation chair after donation (CHA), comparing 3-
minutes rest on donation chair before standing vs current 2-
minutes;

> Modified applied muscle tension (AMT), comparing new AMT vs
current practice of AMT,;

> Psychosocial intervention (PSY), comparing provision of
preparatory materials vs current practice of nothing.

Rimini, 29-31 maggio 2024
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STRategies to Improve Donor ExperienceS
(STRIDES)

» 73 teams conducting routine blood collections (the entirety of NHSBT)

» November 2019 to November 2022

» Stepped-wedge, cross-over and factorial design

Weekly recruitment (n1,381,520)
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Week number McMahon, Trials 2023
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STRIDES: primary and secondary
outcomes

Primary outcome

Outcome \ P-value  P-value
Intervention OR (95% ClI) separate joint
On session VVR 2+
Applied muscle tension - 1.12 (1.00, 1.26) 0.049 0.213
Psychosocial handout o 1.03 (0.93, 1.14) 0.630
Isotonic drink —— 0.98 (0.92, 1.04) 0.497
Chair time b 0.99 (0.92, 1.06) 0.755

T T T T

0.5 0.8 1 1.25 2

Odds ratio (95% Cl)

Secondary outcomes

Outcome \ P-value  P-value
Intervention OR (95% ClI) separate joint
On session VVR 1+
Applied muscle tension i 1.05 (0.99, 1.10) 0.099 0.273
Psychosocial handout -1 0.97 (0.91, 1.03) 0.285
Isotonic drink i_ 0.98 (0.95, 1.01) 0.138
Chair time 1.02 (0.97, 1.06) 0.448
Delayed VVR 1+
Applied muscle tension =7 =7 0.96 (0.86, 1.07) 0.445 0.018
Psychosocial handout 1 0.99 (0.89, 1.11) 0.893
Isotonic drink T 0.95 (0.88, 1.03) 0.246
Chair time —— 1.12 (1.03, 1.21) 0.007
Delayed VVR 2+
Applied muscle tension b e — 1.10 (0.91, 1.34) 0.330 0.424
Psychosocial handout I e — 1.02 (0.83, 1.26) 0.844
Isotonic drink e 0.88 (0.76, 1.03) 0.113
Chair time o 1.06 (0.92, 1.21) 0.414
I I I I
0.5 0.8 1 1.25 2
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Odds ratio (95% Cl)

McMahon, under review
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Participants characteristics, consent
and e-health records

Characteristics and consent

0 Whole blood donors =218 years old, ~50% women
Q Internet access and email address

0 Wide geographical distribution

O Long-term, anonymised storage of blood samples

O Recall for targeted mechanistic (and other) studies

Linkage to health records

~160,000 blood donors with
accessible data/samples

ot

NHS

Digital
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Deep molecular phenotyping

we Olink o
””””””” || @SomalLogic @ Nightingale WBCs -y 2
350 proteins 7000 proteins _ _ o per donor sysmex
230 lipoproteins & lipids 90 cell parameters
Blood Blood
Proteins Lipoproteins smears cells
DNA ® \ ‘. ® Disease
N RNA Lipids ot : Iron J/
Affy array biomarkers e-health
WES (50X) records
WGS (15X)
?Eﬁ er | |EEUNIVERSITY OF 2 METABOLON 6 iron
> bl <P CAMBRIDGE parameters
>15,000 genes 450 lipid species ~1300 metabolites
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Blood Traits and Genomics

Largest genome-wide association study of blood cell traits to date
>560K participants, >5000 new independent genetic variants, 29 blood cell phenotypes

Discovery 1
UK Biobank (UKBB)
29 phenotypes
N=408,112

Discovery 2
Blood Cell Consortium
(BCX)
meta-analysis for 15 traits
N=563,085

¥

Conditional analysis
Exact step-wise selection

procedure
p-value cut-off = 8.31x10-°

Signals that do not reach
GW-significance in UKBB

¥

A

16,900 independent index-
variant associations

Conditional analysis
GCTA-COJO + Exact step-
wise selection in UK Biobank

p-value cut-off = 5x10°

¥

141 additional associations

¥

Functional and clinical annotation
Downstream analysis
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Genetic determinants of iron homeostasis

46 new loci associating with biomarkers of iron homeostasis
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Genomic determinants of restless legs
syndrome

164 new risk loci in 116,647 cases and 1,546,466 controls
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Blood groups genotyping

Development and validation of a universal blood donor genotyping platform
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Combining multi-omics with genomics and
clinical data at scale

A genomic atlas of the human plasma proteome
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A likely protective role for
matrix metalloproteinase-12 in coronary disease

0.00

i

CHD risk
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Effect on plasma MMP-12 levels
(3D change per allelg)

Sun B, Nature 2018
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Integrative analysis of plasma proteome
and cardiometabolic diseases

Polygenic Scores (PGS)

Five cardiometabolic diseases
GWAS summary statistics

LD-thinned r* > 0.9

(3.2 million variants)

INTERVAL cohort
N=3,087 Healthy Blood Donors

© Genotype data

@© Plasma protein levels
3,438 proteins
Somal.ogic assays

O Hospital records

V-up

v

Genetic predisposition
for each PGS

i i ition to disease
sum(dosage * log odds)
-3, illion variants

across 1.8-3.2 million

Low High

v

What protein levels are influenced
by lifetime effects of PGS?

A 55

Protein

Do levels of these proteins associate
with increased disease risk?

-y

Protein Disease

v
- )

Mediation analysis to determine which proteins are causal for disease

JL IR S E
PG Protein Disease Protein
PGS Disease Protein Dusease
- J

A4

-
Identify drugs that may counteract effects of protein on disease
Protem Disease
D
. b J

Ritchie S, Nature Metabolism 2021
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Atlas of genetic scores to predict multi-
omic traits
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.back to trial improving safety of donation

What is the optimum frequency and volume for the safety and
efficiency of plasma donation?

Plasma donor

Usual
volume

Frequency

45° ‘ Convegno Nazionale di Studi di Medicina Trasfusionale
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Summary

» INTERVAL, COMPARE and STRIDES have provided compelling evidence
for blood services on major issues related to blood donation and donor

health, and have informed NHSBT policy and practice.

» Studies of genetic, other “omics” and biomarkers in donors will contribute to

improving blood donation, blood transfusion products and practices.
» Large-scale studies and bioresources involving donors as enduring research

platforms can provide resources that enable further research relevant both to

blood donor health and the general population.
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www.donorhealth-btru.nihr.ac.uk/

@DonorHealthBTRU

Blood and Transplant Research
Unit in Donor Health and Behaviour
at University of Cambridge

NIHR

INTERVAL

=" NHS

Blood and Transplant

wellcome trust

sanger

institute

UNIVERSITY OF

OXFORD

COMPARE
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