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How would we decide on a good
plasmapheresis frequency?

Results and recommendations from the SUPPLY project

Prof. Dr. Hans Van Remoortel
Centre for Evidence-Based Practice — Belgian Red Cross
Leuven Institute of Healthcare Policy — KU Leuven
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PLASMA REQUIREMENTS BY REGION 2018 & 2026

(liters x 000)
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TO MEET THE GLOBAL IgG DEMAND:
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SUPPLY project ‘
Strengthening voluntary non-remunerated .

plasma collection capacity in Europe

Plasma value chain
Donors SHEEE ETIC [PERTE Plasma processing Fractionation PDMP supply Patients
donation
WP2: Donor WP3: Plasma collection and
recruitment and processing best practices
retention best
practices WP4: National and EU infrastructures,
policy, legal framework for plasma
WP5: Plasma donor collection and PDMPs supply
protection best
practices

(5 SUPPLY eba):




Country Allowed donation frequency
per donor

Belgium Every 2 weeks
Max 24x per year

France Every 2 weeks
Max 24x per year

Netherlands Every 2 weeks
Max 26x per year

Germany 2 days between donations
Max 60x per year

Austria 1 per 72 hours
Max 50x per year

Hungary 1 per 72 hours
Max 45x per year

USA Twice per week
Max 104x per year




Aim

* To identify the best available scientific evidence that investigated the impact
of plasmapheresis frequency on the safety or health of donors

 To formulate recommendations towards a safe plasmapheresis frequency

SR Co-funded by
) the European Union

¢y SUPPLY |



Systematic review methodology

AV 4
Studies 4

Systematic
review process

A
AVA

Systematic Review
L2 T DY AR

AVAVAVA

1. Draft research question

2. Develop search strategy

3. Select articles &8

4. Data extraction & synthesis &3

5. Quality assessment 283

6. Formulate conclusions




Step 1: Research question + eligibility criteria .‘.

Healthy adults who donated plasma via plasmapheresis
Interventlon Higher frequency of plasmapheresis
Lower frequency of plasmapheresis, placebo,

Comparator

What is the no plasmapheresis
impact of Primary: Adverse events (ISBT grading tool)

| " , Secondary: Cardiovascular health, protein levels
plasmapneresis : . . .

Design Controlled experimental/observational studies
frequency on the EECT i

h
Safety or health 4th of December 2023
of donors?




Step 2: Comprehensive search of the literature
Step 3: selection of articles

PublQed  Embase” & ) Sochrane

What is the impact of plasma CINAHL LT e,
donation frequency on safety

or health of donors? ClinicalTriaisgoy A
International prospective register of systematic revie WS ld\

¥

1,351 references screened
based on title and abstract

. 4

37 full texts screenings

. 4

4 cohort studies (obs)
1T non-RCT (exp)
2 RCTs (exp)




Step 4: Data-extraction & synthesis
Step 5: Quality assessment

Large magnitude of an effect

Dose-response gradient

Effect of plausible residual
confounding

g Initial A Factors that
quality determine the
of quality of
evidence evidence
\_ _/

Obs studies: LOW
Exp studies: HIGH Risk of bias Imprecision @®@®P® High
Inconsistency Publication bias @® ® ® O Moderate

Final
quality
of
evidence

Indirectness ®®00 L
'GRADE] OO0 verslow




Quality assessment of 4 observational studies .‘.

Initial certainty of evidence: LOW

Downgrading with 1 level due to
« methodological limitations
» imprecision of results (due to limited sample sizes)

Inappropriate eligibility criteria

=

Groicevic 1980

Groiceyic 1983

=

Fosa-Bray 2013

® | ® | ® | ® | nappropriate rmethods for exposure and outcome variables

. . . . Mot contralled for confounding

Final certainty of evidence:

VERY LOW

~ | @ | @ | @ | ncomplete orinadeguate follow-up

® ©® O @O oteimniatons

Sakladgio 1971 | 7




‘
Certainty of PR
Definiton -

We have very little confidence in the effect estimate: the true effect is likely

to be substantially different from the estimate of effect.
VERY LOW

Any estimate of effect is very uncertain




Non-randomized controlled trial .‘.

Transfusion Medicine, 1993, 3, 59-65

Protein levels and plasmapheresis intensity

T. S. Ciszewski, S. Ralston, D. Acteson, S. Wasi and S. J. Strong 7he Canadian Red Cross Society,
Blood Transfusion Service, Sudbury Centre and National Reference Lahoratory, Ontario, Canada




Duration: 6 months
Volume: max. 600 mL

Donor 91 currently
recruitment  active donors

High frequency: weekly (n=31)
Regular frequency: bi-weekly (n=30)

Control: regular whole blood donors

(n=30)
>
Enrollment
Baseline Monthly during
6 months
Total protein, 19G,
Outcomes " ' 1A, | g M 9

Ciszewski 1993



Key results .‘
®

« Concentrations of TSP and 1gG were significantly reduced in the weekly
plasmapheresis group but remained within the normal ranges

 No statistically significant difference from the initial concentrations was
observed in IgG, IgA and IgM levels among any of the groups studied

« Mean total protein levels dropped during the first 3 months in the weekly

plasmapheresis group, and returned to baseline levels 6 months after the end
of the study.
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ORIGINAL ARTICLE Vox Sanguinis q%é. o Bl Hanstucon

Effects of plasmapheresis frequency on health status and
exercise performance in men: A randomized controlled trial

Alexandre Mortier! | Jina Khoudary? | Sophie van Dooslaer de Ten Ryen?! |
Camille Lannoy! | Nicolas Benoit! | Nancy Antoine! | Sylvie Copine® |
Hans Van Remoortel®>*® | Philippe Vandekerckhove?* | Veerle Compernolle®® |

Louise Deldicque ¢
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Donor
recruitment

+

Belgian
Red Cross

&

Y-

Randomization

of 63 repeat
male donors

Duration: 3 months
Volume: max. 650 mL

Very high frequency: 2x/w (n=16)
High frequency: 3x/month (n=16)
Low frequency: 1x/month (n=16)

Placebo: sensation of donation (n=15)

*S

Enrollment

UCL

Université
catholique
de Louvain

Mortier 2024

QOutcomes

0 & & &
@

Q-—————————_

0 d42 ds4

adverse events adverse events

Immunoglobulins,
albumin, hemoglobin,...

Physiological + exercise-
related parameters
(cardiovascular health)




Adverse events
Few (minor) adverse events were reported in (very) high frequency plasmapheresis.
No other (major) events were reported.

Cardiovascular health
(Very) high frequency plasmapheresis may result in little to no difference in cardiovascular health markers

Protein levels
1gG levels decreased 38% with 2 donations/week
IgG levels decreased 16% with 3 donations/month

Placebo group Low frequency group High frequency group Very high frequency group
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Haugenetal Trials  (2024) 25:175
https://doi.org/10.1186/513063-024-08035-7

The effect of donation frequency 5
on donor health in blood donors donating
plasma by plasmapheresis: study protocol

for a randomized controlled trial

Morten Haugen'? ®, Karin Magnussen', Tonje Eiane Aarsland®®, Lise Sofie Haug Nissen-Meyer” and
Tor A. Strand®
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Donor Randomization
recruitment ©f 120 repeated

Duration: 4 months
Volume; 650 mL

High frequency: 3x/2w (n=40)

male donors Regular frequency: bi-weekly (n=40)
V() , Control: whole blood donation
o Innlandet Hospital Trust (500mL) every 3 months (n=40)

>
Enrollment
Baseline Bi-weekly Bi-weekly
during 4 during 1 follow-
Outcomes months up month
Immunoglobulins,
“ U U U total protein, plasma

proteins

o o oV Lipid profile
Haugen 2024 @ //% //% ///% (cardiovascular health)




Key intermediate results (50% sampled) .‘.

» Concentrations of TSP, IgG, Hb and ferritin were significantly reduced in
both high-frequency (3x every 2 weeks) and regular-frequency (1x every 2
weeks) plasma donors after 16 weeks

» The degree of reduction increased with higher donation frequency

* The recovery of most of these plasma proteins to baseline levels took more
than 4 weeks after donations




Quality assessment of experimental studies

Initial certainty of evidence: HIGH

Downgrading with 2 levels due to
« methodological limitations
» imprecision of results (due to limited sample sizes)

Blinding of paricipants and persannel (performance hias)

Fandom seguence generation (selection hias)
Blinding of outcome assessment (detection bias)

Y]
A ]

Ciszewski 1993

"=

=~ | @ | Alocation concealment (selection bias)

® | @ | Selective reporting (reporting bias)

® @ | ctherbias

@ | @ | ncomplete outcome data (attrition bias)

Morier 2023

=

Final certainty of evidence:
LOW



Certainty of A
Definiton -

Our confidence in the effect is limited: the true effect may be substantially different from the estimate
of the effect.

LOW
Further research is very likely to have an important impact on our confidence in the estimate of effect
and is likely to change the estimate.



SUPPLY WP5.2 recommendations .‘.

1. Adherence to the Blood Guide (21st edition 2023) until further evidence is acquired

*However: a maximum of two plasma donations per month, pending sufficient evidence confirming the safety of higher
donation frequencies. This recommendation is based on expert opinion and reflects the view of a majority of WP5
members*

*Alternative recommendation, supported by two WP5 members: a maximum of two plasma donations per month, unless a
donor health and IgG management system is established by the respective blood establishment

2. 1gG levels should be monitored. Evidence of optimal IgG algorithms and test intervals are lacking

3. Urgent initiation of prospective studies to examine the health consequences of plasma donation at varying
frequencies

Recommendations are based on the use of the precautionary principle, placing donor safety first while
awaiting further evidence.

Co-funded by
the European Union
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Whole blood donor iron management across Europe:
experiences and challenges in four blood establishments

Katja van den Hurk, Mikko Arvas, David Roberts, Johanna Castrén, Christian Erikstrup
Epidemiologist, Head of Donor Studies, Principal Investigator on Donor Health,
Sanqguin Research, Amsterdam UMC Public & Occupational Health
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Whole blood donor iron management across Europe

Ferritin and Hb before routine ferritin measurements

OR for Hb deferral it

11— 1 females premenopausal

- Ferlnales postmenopausal 200_: ferritiﬂ <15 ﬂg/mli
B males
e 10.1forpre-m. F
10- o] * 11.7 for post-m. F

e 21.8forM

Hb (mmol/L)
(o]

L I ']
F———
F————

F——

E
(@)) -
c -
1 \I l £ 100+
LL
8- 4
50-_
1 0-
1 2-10 11-20 21-30 31-40 41-50 >50 1 2-10 11-20 21-30 31-40 41-50 >50
number of whole blood donations number of whole blood donations

Prinsze F. et al, Transfusion 2021



Whole blood donor iron management across Europe %

EDQM Guide to the preparation, use and quality
assurance of BLOOD COMPONENTS, 21st Edition, 2023

STANDARD

2.2.41. Blood establishments should have measures in place to minimise
iron depletion in frequent blood donors.

Measures to prevent iron depletion and to protect donor health may

include:

« Provision of materials for donor education, particularly in
regard to the impact of blood donation on iron stores;

+ Individual tailoring of donation frequency or the interval
between donations and/or of the type of blood component
donation based on sex, age, Hb values and iron status
(Evidence level C, E):

« Use of tests to assess iron status, such as ferritin, soluble
transferrin receptor and red blood cell (RBC) indices;

« Iron supplementation taking into account the risk of delaying
the diagnosis of unapparent underlying diseases and adverse
effects of the iron preparations;




Whole blood donor iron management across Europe

ron management
nolicies in:

* England -
* Finland Supplements

e Denmark

Van den Hurk K. et al., Transfusion Medicine Reviews, 2024

32

Predonation Hb| (Pass
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Donation

Ferritin+supplements

Donor health Donor health Donor health
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First time
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Iron supplementation

fass Pass
Donation Donation Donation
Risk group 1st or 5th Analysis of
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Iron Postdonation Postdonation -
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Whole blood donor iron management across Europe %

Copper-sulphate + venous
HemoCue Hb @ NHSBT - England

* 1.2 million donations by 750,000 donors
annually
e Minimum donation intervals 12 (M) and

16 (F) weeks

 Copper sulphate test with capillary
blood
 Venous HemoCue if it fails

Copper sulphate vs HemoCue




Whole blood donor iron management across Europe %

Risk group based iron suplementation
@FRCBS - Finland

Women 18 - 25 Women 26 - 50 All donors

years years donating every 4
month (or more
frequently)

Iron a 50 mg a 50 mg a 50 mg i
Ferrous(bi)- Ferrous(bi)- Ferrous(bi)- ’ Only aﬁer d donatlon
glycinate glycinate glycinate (not by a deferraD

Ascorbic acid a 50 mg a 50 mg a 50 mg ° Dleta ry Supplement

(not a pharmaceutical)
Number of tablets 40 20 20

Total iron (mQ) 2000 1000 1000



Whole blood donor iron management across Europe %

Risk group based donation intervals
@FRCBS - Finland

» 188,000 donations by ~ 118,000 donors

annually
Women 18-25 years Women 26-70 years Men
Suggested, instructed Max. 1 / year Max 2-3 / year Max 3-4 / year
(supported by the staff and +
in all
marketing/communication Finnish Red Cross
material) Blood Senace

Allowed minimal interval 91 days 91 days 61 days




Whole blood donor iron management across Europe %
Hb & ferritin-quided intervals
@Sanqguin - the Netherlands

400,000 donations by ~280,000 donors annually
« Haemoglobin (Hb) must be > 13.5 (M) or 12.6 (F) g/dl
* Ferritin-guided donation intervals (since 2017):

« Measured every 5th donation

« Tested from sampling pouch after donation

» Deferral:
« <15 ng/ml: 12 months

* 15-30 ng/ml: 6 months
« >30 ng/ml: -




Whole blood donor iron management across Europe ¥ 37

Donors presenting with low ferritin and hemoglobin

22%

Premenopausal females Postmenopausal females Males
24%

26840
40 -
5.4%
10%
5%
20- 5%
I 3% | | |
0- I I I I

Control 6-11 12-17 18-23 2429 30:35 36+  Control 6-11 1217 18-23 24-29 30-35 36+  Control 6-11 12-17 18'23 24-29 30-35 36+
Time since implementation (months)

g

Ferritin

. Deficient (<15 ng/mL)
I Low (<30 ng/mL)

1
u
o

Deferral
. Hb < 12.5/13.5 g/dL (F/M)

Donors with low ferritin (%)
N
U1

(%) gH UOo paseq paliasep siouoq

8%
o

0

Meulenbeld et al., The Lancet, 2024



Whole blood donor iron management across Europe

Hb + ferritin and iron suppleméntation

@Central Denmark Region - Denmark
200,000 donations by ~120,000 donors annually

National guidelines:
*Minimum donation intervals: 12 weeks for all donors.
*Hb measurement:
* Measured pre-donation (HemoCue) or post-donation (Sysmex).
« Mandatory pre-donation Hb measurement if previously low.

Ferritin and iron supplementation:
No national requirement for ferritin testing; regional discretion applies.

Central Denmark Region (and similar in other regions apart from South Denmark):
Ferritin measured in first-time female donors and donors with low Hb (will change to every 10 donations)

Hb below deferral limits: 4 months deferral (will change to 6 months)

Hb <110 g/L (females) or <125 g/L (males): 6 months deferral

Ferritin <22 ng/mL: 20 doses of 100 mq ferrous sulfate (will change to <30 ng/mL)
Ferritin <15 ng/mL: 60 doses of 100 mg ferrous sulfate



56 days of 60mg iron suppleméntation effective — FORTE RCT

830 donors with ferritin
<30 ng/mL randomized
to 6 trial arms.

« Significant reductions in
low Hb and iron
deficiency.

 No gastrointestinal
discomfort.

Donors with low ferritin (%)

THE PREPRINT SERVER FOR HEALTH SCIENCES

Karregat et al., MedRXiv, 2025
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Whole blood donor iron management across Europe

Hb levels/deferrals

Country 1 ENG % FI ¢ NL 4 DK
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Van den Hurk K. et al., Transfusion Medicine Reviews, 2024



Whole blood donor iron management across Europe % 11

nternational :

F Minimum donation interval 212 weeks ~ - om 0.53 [0.33, 0.84)
O O | iCy Hb cutoffs (high/low) -—-—- 1.26 [0.55, 2.88]
Iron monitoring (Y/M) oo 0.59[0.31, 1.10)
. Iron supplements, prescribed/provided t‘r’sﬂ:l** -—-—- 0.47 [0.23, 0.94)
comparison chood servios i A (YA e srpm.e
Post-donation Hb measurement (Y/N) —-—- 0.61 [0.23, 1.80)

RR for Ho deferral — |

0.23 1.00 30.00
Rate ratio of deferral

M Minimum donation interval 212 weeks —-—- 0.53 [0.31, 0.90]
Hb cutoffs (highlow) —-—-—- 1.65 [0.86, 3.15]
*E. Di Angelantonio et al., lron monitoring (Y/N) —-— 0.62 [0.34, 1.15]
The Lancet, 2017 iron supplements, prescribediprovided (YN)+ ——a—i— 0.65 [0.28, 1.55]
*A. Meulenbeld et al., The Lancet 2024 R —— 6.76 [2.45, 18.68]

**J Kiss et al., JAMA, 2015 :
**) Karregat et al., MedRXiv, 2025 Post-donation Hb measurement (Y/N) ——— 0.40 [0.15, 1.07]

’ BES T 0.15 1.00 20.00

Rate ratio of deferral

YCollaborative Zalpuri, et al,, Transfusion, 2020
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3

Overall conclusions

«  Significant diversity in policies across countries
«  Low-Hb deferrals and Hb levels quite comparable across countries

«  Exception: England, where no ferritin is measured and no
supplements were provided

> Effective iron management strategies appear to be essential for
maintaining adequate iron and Hb levels in whole blood donors

> Supported by evidence from RCTs
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Minimising iron loss in plateletpheresis is an important
component of Lifeblood’s donor iron health strategy

Dr Jo Pink
Additional authors: Dr Jo Speedy, Michael Halley-Frame, Dr Veronica Hoad

Australian Red Cross Lifeblood, Melbourne Australia

+

Australian Red Cross

Lifeblood®
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Australian Red Cross
Lifeblood

» 102 donor centres, mobiles and pop-up
centres

« 592,000 active and registered donors

* In 2023/24 we supplied about 1.1 million
blood components for direct transfusion
and 869 tonne plasma for PDMPs




Overview

Donor iron health strategy

Plateletpheresis
= Panel demographics
» [ron deficiency
= Lymphopenia

Trial of plasma rinseback

Longer-term strategies
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Lifeblood iron strategy

Whole blood

* Minimum donation age of 18 years
« 12-week donation intervals

 Iron supp recommendation females 18-45 years |

 Ferritin testing
v’ First and then every 10 WB

v' >20g/L drop in Hb
v Hb in buffer zone: Females 115 -119g/L, Males 125 -129g/L

+

Australian Red Cross

Lifeblood



Ferritin result management

All donors with an abnormal result will continue to be referred to their doctor for
Investigation.

FERRITIN [ug/L]

WHOLE BLOOD APHERESIS
T Males ELIGIBILITY ELIGIBILITY
Low <15 <30 X 6 months ]
High?* 401-999 501-999 ] U
\H/ieg%# =1,000 21,000 x Until cleared x Until cleared

* Still required to meet the minimum acceptable Hb limit for apheresis
# May be eligible for our Therapeutic Program if high ferritin secondary to haemochromatosis

+

Australian Red Cross

Lifeblood®

49



Lifeblood iron strategy

+

©ur iron recommendation + tﬁ:"bllzgﬁ"

Replacing iron after
your blood donation

Australan Red Cross
Lifeblood"

Donor questionnatre

Thank you for your generosity

Important information for a safe, comfortable donation.

Blood donation is very safe. Occasionally reactions can happen
and our team is well trained to manage them.

Important information for female donors aged 18-45
Thank you for being a donar. Your health and wellbeing is important to us,

s0 we recomnmend you take a short course of iron supplements after every This questionnaire helps keep you and patients safe — all of these questions are important

blood donation (but not plasma).

Why is it impeortant to replace iron?
When you give bleod, you alss give your iron within
yaur red o

Pragnancy and menstruation mean you have 3 higher
requiremmant for iron b keep you healthy:

Replacing iran after you denate i impartant for your wellbsing

Can't | just replace iron with my diet?

oucan, but it may nce be encugh. Our studies have shawn
SNt COUrse of INoN SUPRKIMANS comaining at least 45mg of
clemental iran i mare effective at replacing ien and restaring
your hasmaglobin levei

How does low iron affect me?
Having low iron means you may:

have less enargy

hawe trouble focusing, and

find you can't exercise to your full capacity

Iran is needed to make hasmoglobin which carries axygen
arcund the body: Low iren can lead to low haemoglabin,
falss caied anaemia). This may cause you to foel breathless
and dizzy. because your body has to wark harder to get the
coygen around your body.

Do | have to take iron to keep donating?

Mo, but we da recommend it Vour health and welbeing &
really impartant. If donating blood sn't for you, think about
whether you'd rather give plasma instead During a plasma
danation, your red calls fand tharefare your iron] are given
tack to you

Ask ane of the team in the donar centre for mone info, o
read o i

What else do | need to consider?

Don't take iron ifyou:
ara aliergic to iron or any of the ingredients listed in
the supplements, ar
have haemochmmatasis or an iren-overkoad cordition.

See your doctor before taking iron if you have:
a history of any condition affecting the bowel ar stamach,
a history of bawel cancer ar polyps., or
a family history of hasmochromatass.

Wou must tell your pharmacist or docter if you:

ara taking any medication, ather suppsemants or
multhatarmin (including pre-pragnancy supplemaents), or
hawe any health probiems

Wot sure if iron supplements are right for you?
Have a chat to your doctor first.

M 131495 () lifeblood.com.au

and you need to answer each one honestly. Providing false or misleading information may
lead to fines and imprisonment. Some people MUST NOT give bloed as it may not be safe
far themn, or for the patient wha recelves their donation. You can change your mind about
donating at any time — just let us krow.

Fainting Reactions requiring outside medical care

Less than 2 in 100 danors experience some Faintress |dizzy, About 1in 1500 donors will experience a side offect that recuires
light-teeaded, hat, sweaty or urwell] during or after donating outside e related to skin

mast only feel mild faintness or dizziness, which generally disj on and needle plcement (eg ic rEaction, local

passes quickly. In about | in 1,000 denatians, a danor may faint
flose consciousness) after donating, induding after leaving the
donor centre Generally, reactions are mone comman i you an,
younger, female or new to donation.

rmation, infection, piercing an artery, clotegperve njuryl

Iron levels
Eiood donation can cause iow iron (iron deficiency),
particularky irt

frequent whale biood donars

woman of child-bearing age.

Tips to reduce the risk of fainting
In the 24 hours before you donate, makes should drink 1|
glazmes of fluid and fermales should drink & glsses offiffid
Inthe 3 hours before:

Drink 750 miL of fluids

Have zamething salty to eat

Awoid Strenuous exercise.

Law iran may cause tiredness, difficulty cancentrating
and kow haemogiatin [anaemia).
Wi chack haemoglobin befors sach donation, but not iron.
Haemogiobin can be narmal in eary iron deficiency.
‘W recommendt
A heathy, iranerich diet
‘Warnen 16845 take iron after sach whale bioad danation
‘Warnen trying to become pregnant build heathy iron level:
far the increased requirements of pragnancy.

During your donaticn, squeeze your inner thigh and
abdominal muscies intermittently to rmaintain biood kresure

Afterwards, spend at keast 15 1o 20 minutes in the
refreshment area
For 8 hours after

Drink plenty of fluics

#void alcoholic and hot drinks

i standing for lang periods

i getting overheated

Speak with your docter befre donating # yeu're concemed,
about iron or how often to donate.

Farms the risks of
ar the impartance of maintaining in
=F cur team or vist lifeblosd.com.a

sk e
For atleast 12 hours, aveid strenusus or haramous activities,

including joks where public safety may be affected
Vou should check any employment aor safety rquirements
you have. If unzure, please dicuzs at your interview.

Testing your donation

Ta enzure patient safity, we test all successful donations far
hepatitis B, hepatitis C and HIV (AIDS virus). We st some
Lie.or sit down with your head between your knees donation types for HTLY and syphilis

fepaatedly squeeze and release your inner thighand 1 your results ane significartly abnormal, we'll notiy you using
abdominal muscles the contact details you provided

sk for help

i you're driving, pull over, park, lay your seat back
and cal for assstance. Do not continue driving.

If you feel faint:

Ifyou leam of any reason why your blood
shouldn't be used, please call us on 13 14 85.
Bruising In particular, notify us immediately if you:
Smallbruises are very common and generally resalve Develop acough, cold, diarrhosa or ather infection
ina few days. Larger bruises, which may be uncomfortabie within a week of denating, or
ecuronce in every 300 donations. To reduce the rise Are diagnosed or haspitalised with a serious infection
Keep the bandage on for 2 hours within 2 months of donating
Minirmise lifting ar carrying with your donation arm for
26 hours

Hyou feel unwell,or are concerned aker your donation,
speak to a team memiber, callus on 18 14 95 or see

If you devedopa bruise, an ke pack andior pain relever may your dactar.

heip If you bised, apply pressure and raise your arm

Stk b 15340987
FAM-CO164 | Version: 7 | Data EMective 12 Fate

2003 | Pagalars

=
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Information about iron health is provided on our website, on the donor guestionnaire,

Australian Red Cross

when the haemoglobin test is performed and via appointment confirmation emails. Lifeblood



Donation-related iron loss

Plasmapheresis
Plateletpheresis

Whole blood

*Based on Hct of 0.40

Sample Uizl Etele Estimated
P Residual kit volume blood .
Volume : iron loss
(equivalent) loss

Whole Packed Whole blood

blood cells equivalent*

11mL 3.2mL 8mL 19mL 9.5mg
17mL 30mL 75mL 92mL 46mg
30mL 470mL 500mL 250mg

+

Australian Red Cross

Lifeblood



Iron loss:
Apheresis vs Whole Blood

5 plateletpheresis donations = one whole blood donation

Maximum donations per year

4 WB donations =1,000mg iron

» 26 plateletpheresis donations =1,200mg of iron

Permit cross over with following intervals
- Wait 4 weeks after WB before plateletpheresis
- Wait 2 weeks after plateletpheresis before WB

- Possible to give 18 platelets and 4 WB = 1,828mg iron

Australian Red Cross

Lifeblood



Are our plateletpheresis donors at risk of
iIron deficiency?

Investigate and mitigate the risk of iron deficiency in plateletpheresis, noting benefits for:

« Donor health and well being

* Return rates and eligibility

« Donors identified with non-anaemic iron deficiency during whole blood ferritin testing are

eligible to give apheresis donations

+

Australian Red Cross

Lifeblood



Plateletpheresis

Plateletpheresis — units collected
Collections

Plasma only
= 32% of platelets from apheresis 1%

Single
6%

= 26,000 plateletpheresis donations per year

= 1.6% of total collections

69%

+

Australian Red Cross

Lifeblood



Plateletpheresis — eligibility

Eligibility criteria

« Male

* Previous plasmapheresis collection

« Hb 125g/L -185¢g/L

* Minimum age 18 years

» Upper age limit — 75 for new donors and no upper age if returning
« 2 weekly intervals with maximum 26 collections per year

Routine testing
FBC sample collected with each donation and available post collection

+

Australian Red Cross

Lifeblood



Contribution to the plateletpheresis numbers

Platelet Donation Frequency - 1 July 23 to 30 June 24 |

45% 100%

@)
o © ° ©
40% o © © 90%
@)
@) © 9

2506 ° 80%
© 70%
30% @) ()
© 60%
0

25% ©
@) 50%

20% @)

% Donors
% Cumulative Contribution

40%
15% o
30%
10%
’ 20%
) I . -
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
Donation Frequency

5% of donors give >10 donations annually (23% of total collections) e

49% of donors made at least one WB donation in last 12 months Lifeblood



Plateletpheresis and ferritin testing

» FBC performed with each collection
= Currently no routine ferritin testing

» Ferritin testing is ordered if:
v >20g/L drop in Hb from the last visit
v FBC film/diff finding* such as:
(OLow MCV
(OHigh retic count
(OHigh platelet count
(OLow lymphocyte count

(*Ferritin ordered at the next visit)

57



Targeted ferritin testing in plateletpheresis

Donation history for donors with and without targeted ferritin testing in 2 years (Jul 2022 — Jun 2024)

No ferritin test Ferritin test

n=51,291 n=604 p value
Age (years) 46.43 47.43 0.087
Haemoglobin (g/L) 148.33 142.34 <0.0001
Prior WB collections 8.59 9.51 0.0273
24.80 32.41
Prior total platelet collections <0.0001
Prior 1-year platelet collections 5.35 6.96 <0.0001
Prior 2- year platelet collections 8.86 11.45 <0.0001 e

Australian Red Cross

Lifeblood
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Australian Red Cross

Targeted ferritin testing in plateletpheresis iebloed

Proportion of donors with iron deficiency based on the number of plateletpheresis collections in
their last 12 months

Plateletpheresis collections Ferritin tested Proportion (%) with iron deficiency
in last 12 months (n) n/(%) (Ferritin <30ug/L)

All 604 37.25

New donor 78 (0.89) 20.51

1-4 199 (1.00) 27.14

5-9 150 (1.29) 32.00

10-14 78 (1.29) 46.15

15-19 71(2.17) 70.42

20-26 28 (2.33) 75.00

59



Plasma rinseback

Review feasibility and benefits of plasma rinseback to mitigate iron deficiency

= Plateletpheresis platform returns 30mL plasma (software upgrade will allow collection of

additional 30mL for the rinseback, avoids component plasma loss)

» Has effect of returning 75% of the inline red cells which would otherwise not be returned
= Mitigate iron deficiency in plateletpheresis donors, particularly important for;

= Frequent plateletpheresis donors,
* Those who also donate whole blood, and

* |n the context of our ferritin strategy that permits donors with non-anaemic iron

deficiency to donate plasma and platelets.
+

Australian Red Cross

Lifeblood



Trial of Plasma Rinseback

* Rinseback trial completed in a single centre

« 108 plateletpheresis collections — 236 doses

» Using our current software - 30mL was taken from the 650mL collection volume
* No adverse events occurred during rinseback

« 2-3 minutes additional time for single/double

« Mean bleed duration of 80.44 minutes

+

Australian Red Cross

Lifeblood



Other benefits of plasma rinseback —
reduce lymphopenia

» Plateletpheresis associated lymphopenia is not a new issue

« Renewed interest based on studies that show:

= Donors with a high donation frequency and/or a high number of total collections have

a higher risk of low CD4 counts
= Lymphopenia more common if a leukoreduction system (LRS) chamber is used
» Lymphocytes remains both in the LRS chamber and in-line tubing

= Evidence to suggest plasma rinseback is effective in reducing lymphopenia in
platforms with an LRS

« There is no definitive evidence of clinical impacts e

Australian Red Cross

Lifeblood



Plateletpheresis associated lymphopenia

+

Australian Red Cross

Lifeblood®

Frequency of significant lymphopenia based on number of plateletpheresis collections in

prior 12 months

Platelet Number Donors with lymphocyte count Donors with lymphocyte count
collections of donors <0.7 x 10°/L. <0.5 x10°/L.

in 2022 N % N %
0-9 7,236 64 0.88 3 0.04
10-19 372 32 8.60 2 0.54
220 24 5 20.83 0 0.00
Total 7,632 101 1.32 5 0.07

RCPA Reference Range for lymphocytes for an adult is 1.5-4 x10°/L
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Plateletpheresis associated lymphopenia

Frequency of significant lymphopenia based on the number of career (total) collections

Number of Number Donors with lymphocyte count Donors with lymphocyte count
career of <0.7 x 10°/L <0.5 x10°/L

collections donors

(to end 2023) N K N K
0-49 7,100 52 0.73 2 0.03
50-99 406 27 6.65 0 0.00
100-149 95 12 12.63 2 2.11
150-199 26 8 30.77 1 3.85
2200 5 2 40.00 0 0.00
Total 7,632 101 1.32 5 0.07

+

Australian Red Cross

Lifeblood
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Australian Red Cross

Lifeblood®

Lifeblood approach — lymphopenia

FBC each donation
Defer and refer donors with lymphocyte count <0.5 X 10°/L
Repeat at next donation if count 0.5-0.7 X 10%/L +/- ferritin

Consent form
Specific plateletpheresis information and consent form
Updated in 2023

Are there risks to being a frequent platelet
donor?

type of white cell (lymphocyte) in some frequent
platelet donors. Further research is underway, but
to date there is no confirmed evidence of long term
consequences for health.

Australian Red Cross Lifeblood | Presentation Name | Date

Some studies have shown a reduction in a specific

Plateletpheresis
Information and Consent Form

+

Australian Red Crass

How does a platelet
donation work?

Viu donate platelets, alang with seme
plasma, through & process called
plateletpheresis Whils you're lying
comfertably, an apheresis machine
wiill draws blood from a needle placed
in your arm and mix it with a citrate

salution, which stops your bloed clotting.

The machine then separates the blood
1o eollect platelats and some plasma,
before returning the remai bilood,
wehich is rmesthy made up of red calis
and plasmia, throwgh the same needle.
The process is repeated until the right
amount of platelets are collected. Each
tirme you make a platelet denation we
collect a blood sample 1o send to the
laboratory te test your platelet count.

A new, sterile needle and kit set iz used

for ¢ach donation and then decarded.

The kits contain Di-[2-ethylhexyl]

phthalste [DEMP) which & a plasticiser

used in many medical devices and
.For mare i i

scan the QR code below.

For more information, scan the code
below or visit lifeblood.com.a
ok

Al

What are the possible side effects
associated with a plateletpheresis donation?

Donating platelets is wsually a very
safe process. Most danors feel fine
during and after their donation but
some donors do experience side effects.
Muost are mild and resobse guickly.

It's important to let our staff know if
you feel unwell or have any discomfort,
20 that our expert team can ensure
your comfort and safety.

Possible side effects include those that
can accur with a regular blood danation.
Informiation on these are provided to
you before you camplete the electronic
Donar Questionnaire. The information
below describes those that are more
likety, or are unique to, platelet donaticn.

Mild to moderate or short-term

side effects and symptomes:

= Sorme needle-related injuries are
miore comimon because the needle

i= in lorger and the return of blood
increases the chance the needle will
miove. Bruising or blesding sceurs up
e 1in every 40 donations and nerve
injury er irritatisn up to 1 par 1,000.
Citrate effects. Mild reactions like
tingling of the lips or tangue, or 4
mietallic taste occur wp to 1 in every 25
donations Symptams such as tingling
of hands or feet, shivering and muscle
witching are kess cormmon and aceur
wp o] in 500

- Arm swelling from blood leaking
from the vein inte surrounding tissues
occurs1in every 150 donations.
Increased chance of feeling faint

if the donation needs to stop early
and we're not able o return all

your red cells. Needing to stop

early happens about 3 times in 100
donations We may also ask you 1o
wait lenger befare your next denation
=0 you have time o replace the iron
given with your red cells.

Long-term or sericus side effects:

Serieus o lang-term side effects

are rare.

» Less than 1in 2,000 donors will
need to seek medical care related
1o & side effect.

» Lessthan 1in 1 million will have a
lang-term health cansequence that
rmay result in, for example, being
unabke to wark

The rizk of a life-threatening event

is made incredibly rare by our strong
safety procedures and machine
safeguards,

= Sewere reactions to citrate can
include muscle contractions or
spasms, seizures, breathing difficulties
or disturbance of heart rhythrm

If there i= damage to the red cells in
the machine and these are returned
o you, it could cause blood in the
urire, fevers and back pain [but
because you're healthy, you won't
hiswe any long-term side effects),

If citrate return is disrupted, it may
cause clotting in the tubing. If the
eletted cells are returned to you, it
could lead toa blocked blood vessel.
Cyrmptoms can include dizsiness,
breathlessness, coughing. chest pain
ar lirmb swelling.

If air enters the line and is returned
1 you, this can cause blockage to
blood vessels, resulting in ymptoms
such as breathlessress or chest pain,

Are there rizks to being a frequent
platelet donor?

The amount of citrate returned to you
during a plateles donation is higher
thian returned for a donation where just
plazmiais collected. Citrate cavses s
temporary drop in calkeium, but studies
huae net consistently shown sy lang-
termn bone health effects in frequent
platelst dorors

Some studies have shown a reduction in
a specific type of white cell [ymphecyte)
in some frequent platelet donors.
Further ressarch is underway, but ta
date there is no confirmed evidence

of lang term consequences for health.

Lifeblood’
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Is there adequate clinical awareness of

iron loss with plateletpheresis?

« Well recognised that blood loss is iron loss, and that regular blood donation may cause

iron deficiency

« Less well recognised that regular plateletpheresis donation may cause iron deficiency

%GESA

3 UpToDate® iron deficiency

Why UpToDate?  Product  Editorial

All Adult Pediatric Patient

“In contrast to standard whole blood donation,
apheresis donation is performed as a way to
collect platelets or plasma without removing red
blood cells (RBCs)”

“Other situations causing
blood loss may be
reqular blood

24| donation...”

+

Australian Red Cross

Lifeblood



Are plateletpheresis donors at risk of

+

Australian Red Cross

Lifeblood®

over-investigation for iron deficiency?

Diagnosis of the cause

Diagnosis of the cause of iron deficiency requires taking a
careful history and usually involves referral to a specialist
gastroenterologist for consideration of upper and lower

endoscopies and, if these are normal, capsule endoscopy.

Coeliac serology should be performed for most individuals.

#N2Y (never too young) to have
bowel cancer
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Future directions

* Roll-out of plasma rinseback nationally in mid-2025 when new software updates in place
» Consider routine ferritin testing in frequent plateletpheresis donors
« Donation intervals based on iron loss — tailored based on WB, plasma and red cell loss

+

Australian Red Cross

Lifeblood



In conclusion

* Frequent plateletpheresis donors are at risk of iron deficiency

* Frequent plateletpheresis donors and those with >150 total donations have higher rates of
lymphopenia, clinical significance is uncertain

» Plasma rinseback reduces red cell loss and lymphocyte loss, is well tolerated and only
adds 2-3 minutes of additional collection time. No loss of plasma component volume.

* Well recognised that blood loss is iron loss and whole blood donation may cause iron
deficiency

* |ron deficiency in frequent platelepheresis donors (samples and residual red cells in the
collection kit) may be disregarded as a cause because the red cell loss is not as obvious

+

Australian Red Cross

Lifeblood



Thank you

ANY
QUESTIONS?

+

Australian Red Cross

Lifeblood®

Australian governments fund Australian
Red Cross Lifeblood to provide blood,
blood products and services to the
Australian community.
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Sanquin

Change in hemoglobin to identity
a functionally relevant ferritin cut-

off for iron deficiency
A study in blood donor populations

Amber Meulenbeld
15-07-2025

In collaboration with Esa Turkulainen, Hongchao Qi, Wanjin Li, Elias Allara, Emanuele DiAngelantonio, Ronel Swanevelder, Tinus Brits,
Yared Paalvast, Hanke Matlung, Dorine Swinkels, Katja van den Hurk, Alton Russell, Mikko Arvas, and Mart Janssen
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Prevent anemia & iron deficiency
in blood donors The Netherlands

Hb Ferritin Deferral
Males > 8.4 mmol/L <15 ng/mL 12 Months
All
Females > 7.8 mmol/L 15 - <30 ng/mL 6 Months
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¥
ron deficiency

WHO iron deficiency definition:
Ferritin < 15 ng/mL

« Based on liver biopsies and bone marrow staining

« Certainty of evidence from systematic reviews is
low to very low

—> Risk of bias, indirectness and imprecision

 Other cut-offs in guidelines vary from 12-100 ng/mL



~ s
ron deficiency

Absolute iron deficiency
Severe reduction/absence of iron stores.

Functional iron deficiency

Inability to utilize available iron, and thus, for example
unable to recover Hb

Iriarte-Gahete et al., Blood Reviews, 2024
Tawfik et al., JAMA Netw Open, 2024
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Aim
Find a functional iron deficiency cut-off for ferritin
based on change in Hb



Methods
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Blood bank data:

* Sanquin
 SANBS
e Vitalant

Cohorts:
e FinDonor
 INTERVAL
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Methods: ferritin measurement

Country Manufacturer/platform
Finland Abbott Architect Ci8200
Roche Cobas ¢501
The . .
Netherlands Abbott Architect Ci8200

South Africa

United
Kingdom

United States

Beckman Coulter UniCell Dx
800

Roche Cobas e801

Beckman Coulter AU680




~ o
Methods: ferritin measurement

Reference materials exist to calibrate routine assays performed
in laboratories.

WHO international standards (IS):
First (liver)
Second (spleen)

* Third (recombinant)
Fourth (recombinant)



)
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Methods: data selection

Reference Hb

Used to calculate changes in Hb at follow-up.

Should be unaffected by prior blood donation.

R1: No donation in a prior 2-year period OR

R2: Average of Hb measured at the first two

blood bank visits.

R3: Use most proximal reference Hb for each

VisSit.

Follow-up Hb or ferritin

Hb and Ferritin levels measured at a donation.

Valid for any blood product or donation

outcome.

F1: Preceded by a donation with reference Hb

level AND
F2: Both ferritin and Hb were measured AND

F3: At least one successful RBC-containing

donation in previous 2-years.
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Ferritin: log transf d
M eth Od S Hebrrclzkl]r;ngcég: ransforme

AHb = Follow up Hb — Reference Hb

Donation trajectory

Hb (mmol/L)

Ref Hb

2010 2014 2018 2022

Donation date



Hb change from baseline value [mmol/L]

Male donors (n=196595)

1875 375 75 15

30 60
Ferritin [ng/mL]

120

240

480

960
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Hb change from baseline value [mmol/L]

Male donors (n=196595)
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Male donors (n=196595)

1875 375 75 15

30 60
Ferritin [ng/mL]
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Methods

We fit a line:
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Male donors (n=196595)

1875 375 75 15

30 60
Ferritin [ng/mL]
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Methods

We fit a line:
* First segment

3

Hb change from baseline value [mmol/L]
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Male donors (n=196595)

1875 375 75 15

30 60
Ferritin [ng/mL]
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Methods

We fit a line:
* First segment
» Second segment

3

Hb change from baseline value [mmol/L]
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Male donors (n=196595)
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Methods

We fit a line:

* First segment

» Second segment

« Changepoint (cut-off)

3

Hb change from baseline value [mmol/L]
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Male donors (n=196595)
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Methods

We fit a line:

* First segment

» Second segment

« Changepoint (cut-off)

Seperately analysed males, females,
premenopausal females and
postmenopausal females

3

Hb change from baseline value [mmol/L]
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Male donors (n=196595)

15

30 60
Ferritin [ng/mL]
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Results
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The Netherlands

Female donors (n=217144) Male denors (n=196595)

e ROlINg mean
(window = 1000)

=== Fitted association
Changepoint level

w— 95% Confidence interval

Hb change from baseline value [mmolL]

Hb change from baseline value [mmol’L]

1875 375 75 15 a0 a0 120 240 480 260 1875 375 75 15 a0 80 120 240 480 260
Ferritin [ngfml] Ferritin [ngfmL]
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South Africa

Female donors (n=196082) Male donors (n=205195)

e ROlINg mean
(window = 1000)

=== Fitted association
Changepoint level:
== 95% Confidence interval

u al

Hb change from baseline value [mmol/L]
[=]

Hb change from baseline value [mmol/L]
[=]

1875 375 75 15 120 240 430 i} 1875 375 75 15 30 80 120 240 480 960



Country

ENG

FIN

NL

SA

USA

Changepoint (95% CI)

(
32.4 (30.2 - 34.6)
32.5(30.2 - 36.3)
32.2 (26.8 - 35.8)
23.7 (20.5 - 28.2)
58.9 (46.8 - 68.1)
20.1 (16.7 - 45.6)
35.9 (28.7 - 60.0)
30.3 (28.6 - 31.5)
25.4 (23.8 - 27.3)
22.4 (20.6 - 24.2)
25.4 (24.0 - 27.4)
21.6 (20.7 - 22.7)
19.6 (18.4 - 20.2)
19.3 (18.1 - 20.2)
18.6 (17.0 - 20.3)
24.2 (23.2 - 25.5)
22.2 (20.2 - 24.4)
20.5 (19.3 - 23.2)
28.5 (24.6 - 31.6)

N (donations)

20,975
19,697
10,613
9,084

3,462
3,457
1,867
1,590

196,595
217,144
138,623
78,521

205,195
196,082
149,368
46,714

65,052
100,616
76,670
23,946
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Cut-off for functional iron deficiency
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A - Male
—8— Female
—_ =&~ Premenopausal
—_——
== Postmenopausal
—_—
-
—e-
—h—
-
— —
————
L] L L] L]
20 40 60 70

Ferritin changepoint (ng/mL, logarithmic scale)



DISCUSSION
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Cut-offs found may not be relevant for iron deficiency-
related symptoms



DISCUSSION
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Cut-offs found may not be relevant for iron deficiency-
related symptoms

Within country differences (sex differences):

* Generally lower for females

 Potential role for iron supplementation

« Exact mechanism needs further investigation



DISCUSSION
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3

Cut-offs found may not be relevant for iron deficiency-
related symptoms

Within country differences (sex differences):

* Generally lower for females

 Potential role for iron supplementation

« Exact mechanism needs further investigation

Between country differences:
 Population differences

 Policy differences

 Differences in ferritin measurement?



DIScussion
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Country Manufacturer/platform Standard

cinland Abbott Architect Ci8200 1ot
Roche Cobas ¢501

The . .

Netherlands Abbott Architect Ci8200 st

South Africa Beckman Coulter UniCell Dx| 800 3rd

U.mted Roche Cobas e801 st

Kingdom

United Beckman Coulter AU680 3rd

States

Big differences observed between
platforms that report using the
same standard and between labs
that use the same platform




Conclusion
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We can define a ferritin cut-off below which Hb starts to
decrease (functional ID) in multiple settings
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We can define a ferritin cut-off below which Hb starts to
decrease (functional ID) in multiple settings

Cut-off differs across countries, probably because of:
« Population differences

 Policy differences

 Differences in ferritin measurement



Conclusion

x .

We can define a ferritin cut-off below which Hb starts to
decrease (functional ID) in multiple settings

Cut-off differs across countries, probably because of:
 Population differences

 Policy differences

 Differences in ferritin measurement

Implications:

« Donor management strategies may focus on
minimizing change in Hb instead of general cut-offs

« Focus on reporting, calibration and use of (recent)
standards



% 100
C O n C‘ u S | O n We can define a ferritin cut-off below which Hb starts to

decrease (functional ID) in multiple settings

Cut-off differs across countries, probably because of:
« Population differences

 Policy differences

 Differences in ferritin measurement

Implications:

« Donor management strategies may focus on
minimizing change in Hb instead of general cut-offs

« Focus on reporting, calibration and use of (recent)
standards

Recommendation for now: ID cut-offs defined per country/blood establishment
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