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INTERVAL past, present & future =

» Background
» INTERVAL Outline

» INTERVAL Study

» How participants were recruited
» Who they were and similarity to other donors

» What data and samples were provided by study
participants

» Answers but not results
» The next steps
» Future prospects
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What is the question? |

How can we collect blood safely and effectively ?
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» Demographic change

» Elderly get >50% blood transfused (Tinegate et al, 2013)

» Decreasing, small pool of eligible donors (currently only 4% of
eligible pop?)

» Concerns about the effect of low iron on donors

» duty of care to donors

» Expectation for targeted, stratified or even personalised
approach to health
» donor expectation

» optimise supply of specific types




Optimising donations... =l
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Goals: to provide evidence =

What are the optimum intervals between donations to:

Minim_ise risk Maintain Maintain well-
of Iron future blood being?
deficiency supply? |

Is it appropriate to tailor blood donation intervals
according to donors’ susceptibility to iron deficiency?
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Study design

Donors invited
to take part at 25
fixed centres

|
! !

Men Wwomen
~25,000 ~25,000

I I
v v v v
8-w 10-w 12-w  14-w
'

Collect data and samples over a period of 2 years

Pragmatic trial in routine setting

Moore C et al. (2014) Trials 15:363



Study Outcomes =

Measuring broad range of outcomes to enable policy-
makers to make an informed decision on optimum
donation intervals i.e. impact on:

Cognitive function 10-minute online
tests of fluid intelligence, memory,
attention

Physical activity objective measures

Blood donations through accelerometers

(primary)
Blood markers iron status e.g. serum

ferritin

Cost effectiveness service / donor /
s societal and quality of life impact

Well-being

(key secondary)



Embedding research

INn routine practice

INTERVAL

- @ ‘((.:Give

Fieldwork at NHSBT Similar sample Routine
existing centres databases used collection transport
by existing to register protocols as systems for
donation staff donors / make samples for sample transfer
follow-up visits routine testing

Additional resources

-1 NHSBT study administration team (appointments / reminders)
-l Study helpline

) UK BioCentre - services and facilities for collection of samples and
processing, analysis and storage using automated processes/
protocols similar to those previously used in UK Biobank,


http://www.blood.co.uk/Press/PressPage.aspx
http://www.blood.co.uk/Press/PressPage.aspx

INTERVAL Cohort

by recruitment source

No invitation,

7387, 15% Invitation sent

540,459

Mobile (30-
mile), 2411, 5%

Mobile (10-
mile), 5238,
1%

Mobile
(Platelet), 1744,
4%

Centre, 31,945,
65%

Moore C et al. (2016) Trials 17:458
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INTERVAL vs. general donors =g

Differences (95%06 ClIs): INTERVAL cohort vs. general donor population

Donation history Distance to nearest donor
- centre

Length
(years)

Number
donations

' ' | '
w N O N

Difference, (95%CI)
[\ ]

-10
-12

Difference, miles (95%CI)

» Subtle differences between recruited sample vs general
donor population

Moore C et al. (2016) Trials 17:458
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Data collection =

» Daily transfer of NHSBT PULSE data on INTERVAL donors for
e.g. age, ethnicity and donation history and for tracking
participation in study

» Online questionnaires

Month: 0 6 12 18 24

Well-being Well-being Well-being Well-being Well-being (36-
(36-item) (12-item) (12-item) (12-item) item)
Lifestyle Adverse AE & AE & AE & Symptoms ,

Events & Symptoms Symptoms Beliefs

Symptoms CogFunction
Activity

» Physical activity monitoring devices

Moore C et al. (2014) Trials 15:363



Protocol: QoL =

» Does giving blood frequently and/or iron
deficiency impair physical or mental function?
» symptoms of anaemia
» chest pain, headache, dizziness, palpitations
» breathlessness (MRC guestionnaire)
» restless legs syndrome (Cambridge guestionnaire)

» Physical activity

» Tests of neurocognitive function — attention,
concentration, reasoning, executive function
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Protocol success: adherence

(All donations)
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INTERVAL

"

Good adherence
with shorter intervals

Median time to

donation

12-week 12.3
10-week 10.1
8-week 8.3
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Outcomes: blood donation =

More blood is being
collected at shorter
donation intervals

Significant increases
In blood collected by
better adherence
uring the trial

Before trial

N\

m After trial




LowwHb defemal propartion
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During the trial - deferrals =

Male Female Male Female
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INncreased deferrals and reduced mean
haemoglobin and ferritin levels with shorter
Intervals
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During the trial - deferrals i
Deferral
® non Hb
deferral Not to scale
mLow Hb
deferral
m Donate

» A very large proportion of people can donate at
shortest intervals

» Some donors fail screen on longest intervals

» How do we identify donors likely to fail Hb screen
In each group?



During the trial — major effects

Heart problems Falls Transport accidents
25 20 1.2 4
:.l:l-h ; 254 104
15 20 D.E:-ﬁ
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05 1.0 4 E 0.4

6§ 12 12 =4 6§ 12 12 =4 6§ 12 13 4

Questionnaire period

¢ Male ® Female

Any questionnaire completed (38884 participants)

» Trial completed without intervention of
Data and Safety Monitoring

INTERVAL
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Outcomes: physical and mental =

function

60 / No changes in
physical activity or

50 - high cognitive
function

40 -
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During the trial — minor effects

Prescribed iron
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Outcomes: well-being =

»What Is cause of these symptoms?

»Are symptoms related to donation?

»Were they related to haemoglobin or ferritin?

»Are they transient?
»Who iIs susceptible to minor symptoms?

»Do we discuss enough about side effects?
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Outcomes =

> If donation Iintervals are shorter we could collect
more blood for some donors

» Significant effects of baseline Hb, baseline ferritin,
weight and previous donations

» What is significance of reported side-effects In
randomised groups of donors?

» Costs of iIncreased donation
» Increase deferral due to failure to meet Hb threshold
» Economic costs if deferral rates are higher



Blood Traits and Genomics

INTERVAL

|

GWAS discoveries

w, . 6o

173,480 participants
36 blood cellindices
2,706 variants discovered

Epigenome integration

Integration with chromatin
states and molecular traits

Allelic spectrum and
heritability

bdls

130 rare variants
210 low-frequency

Causal contribution to
complex disease
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Cardiovascular, autoimmune,

neuropsychiatricdisease

Nicole Soranzo

Will Astle et al The allelic
landscape of blood cell traits
Cell 2016

Further GWAS for
»iron metabolism
»fainting
»restless legs
syndrome
»deferral

Studies may reveal
»mechanisms
»genetic risk scores
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Blood Traits and Genomics =g

« GWAS for restless legs syndrome (Schormair et al.
Lancet Neurology, in press)

» Confirmed six risk loci

» ldentified and replicated 13 new risk loci for restless
legs syndrome

» pathways were related to neurodevelopment and
highlighted genes linked to axon guidance, synapse
formation and neuronal specification

e GWAS for high donation of blood and iron
metabolism

» New loci, pathway(s) unknown
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Blood Types and Genomics =g

, NHSBT, Sanguin, Lund,
1,000,000 DNA variants NYBC, Boston and Affy

Sickle cell & thalassaemia

101 L 5 1 RBC grouping and HLA,
| (O~ e HPA and HNA typing by

Donation & & ethnicity

frequency || 5 5 5 | 2018
 EEEEEEEEEEEN .
| ). JEVEE) O Eisue mlatcthltr}g Based on INTERVAL
N ). B ansplaliation  +hgusands of blood donors
. will be typed with updated
content
Blood groups Effectiveness o _ _
drugs Clinical validation protocol
Side effects IS being designed
drugs

Nick Gleadall unpublished



» INTERVAL study has been completed and
will be published next week

> More blood collected at shorter intervals

» Data and safety monitoring shown no
major side effects

» Data show more deferrals and increased
reported side effects



Summary Il —

» Follow on studies in progress will look at

» Non invasive assessment of Hb and/or iron
status — post donation testing: the COMPARE
study

» Ability to give blood at different intervals over
2-4 years

» Trajectory of Hb and ferritin in donors

» Genetic associations for iron metabolism,
fainting(VVR) and restless legs syndrome



Future prospects —

Interval between donations (weeks)
16

14

12

10

8_

8_

10 —

12

14 —

Females

18

Individual donors




Future prospects —

» Moving towards individual or
stratified approach to donor care

» Interventions to avoid deferral using:
assessment of Hb and/or iron status and
change intervals vs iron supplements

» Large scale genotyping at low cost

» Recall of donors for specific product
requirement

> Further trials and collaboration



Future prospects — |

Blood
collected _
Genotyping
Risk factors for donors
Quality
Trials to reduce side
effects High specification of
components

Effects on Physiology
donor <:> and biology

Measuring haemoglobin

Predicting Hb and ferritin

Stratified donation
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The next generation....

INTERVAL

8-weeks
10-weeks
12-weeks

Male donors

Risk score quintile for deferral

1 2 3
4% 8% 12%
3% 6% 8%
2% 4% 6%

4
16%
12%
8%

5 (highest risk)
20%
15%
10%

Blood and Transplant

BB UNIVERSITY OF
1» CAMBRIDGE

“®! OXFORD



The next steps... = |

Donor Health2.0 Male donors

Risk score quintile for deferral

1 2 3 4 5 (highest risk)
8-weeks 4%
10-weeks 3% 6%
12-weeks 2% 4% 6%

Aim If we modulate donation interval by risk of deferral will we be
able to collect similar amount of blood with better QoL

m nﬂn UNIVERSITY OF |‘“| UNIVERSITY OF
Blood and Transplant 1» CAMBRIDGE ‘&Y OXFORD




Participation
g

Across all sources of recruitment
Excluded 445,274
Did not attend centre

Excluded 53,499

Not interested or ineligible as
aged <18y and/or no
internet/email

Invitation sent
540,459

Attended Donation
05,185

Expressed interest
41,686

Expressed interest
10,834

Excluded 3,795

Ineligible for donation

Consent & eligible Eligible, did not consent
Ineligible, aged <18y

INTERVAL Cohort

48,725 Excluded 3,462

Non-completion of questionnaire
] Participant withdrawal
Randomised No email address

INTERVAL Trial:
45,263

Moore C et al. (2016) Trials 17:458



INTERVAL

Blood Traits and Genomics

2,706 loci (p < 8.31x107?). 210 are low frequency (1-5% MAF) and 130 are rare (<1% MAF)
O Previously reported [ ) Novel independent loci

O @ Non independent loci

L 1]
L]
L]

~log1o (p —value)
100 200 300 400 500 600 700 800 900 1000
|

0
|

Chromosome

Astle W et al, Cell, 2016
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