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Donation-induced Iron Loss
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Donation-induced iron depletion
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Ferritin and Hb before routine ferritin measurements

Hb (mmol/L)
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The origin of current Hb and ferritin
thresholds

Hemoglobin: Blood Guide (21st ed)*

Females Males
7.8 mmol/L 8.4 mmol/L
125 g/dL 135 g/dL

- Lower may be acceptable after consultation with physician
or after competent authority establishes different norms for
specific population

*Guide to the preparation, use and quality assurance of blood components - European Directorate
for the Quality of Medicines & HealthCare: https://www.edgm.eu/en/blood-guide



Ferritin, pg/L
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The origin of current Hb and ferritin

thresholds
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Ferritin: WHO guideline on the use of ferritin (2020)

For healthy individuals: <15 ng/mL
But the certainty of evidence is low to very low.

However: heterogeneity in ferritin assays across blood
establishments.
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b & I Assays not well-harmonized due to non-commutable WHO
. 1 ferritin measurement standards.
Be careful when comparing ferritin measurements from

different blood establishments!

*WHO guideline on use of ferritin concentrations to assess iron status in individuals and populations
— World Health Organization: https://www.who.int/publications/i/item/9789240000124
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Fffectiveness of iron management strategies on donor
recovery

Ferritin-guided donation intervals
Feriei Deferl Meulenbeld et al.,, Lancet, 2024
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Fffectiveness of iron management strategies on donor

recovery

Ferritin-guided donation intervals
FIND’EM trial

Effectively increase ferritin and Hb,
decrease iron deficiency and for males also
Hb-deferrals.

But...
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Karregat et al., MedRXiv, 2024
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Ferritin-guided iron supplementation

FORTE trial
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[ron deficiency symptoms

Associations between ferritin levels and ID symptoms in non-anemic donors
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[ron deficiency symptoms
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Haemaoglobin level [mmaliL]

Haemaglobin level [mmoliL]
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Donor intake

Donor intake First donation

Three to
six weeks

Time —
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Donor intake First donation

2 measurements | nointervention



Variability in observed I—}\Ievels
(measured within 6 weeks after intake)

—— Female new donors (n=105,995)

—— Male new donors (n=62,040)

95% CI for male and female
donors combined (-1.0/1.2)
Mean value for male and female
donors combined (0.035)

Standard deviation for male and
female donors combined: 0.57

Density

Hb level increase [mmol/L (g/L)]



Variability in observed I—}\Ievels
(measured within 6 weeks after intake)

— Female new donors (n=105,995)

— Male new donors (n=62.040)

Measurement variation
* measurement variation
* biological variation (2.7%)

95% CI for male and female
donors combined (-1.0/1.2)
Mean value for male and female
donors combined (0.035)

Standard deviation for male and
female donors combined: 0.57

Density

For 8.4 and 9.4 mmol/L (F/M) this
results in 0.44-0.49 mmol/L or 7-8 g/L

Contribution of
biological variation

[ [ [ I ]
2(-32) -1(-16) 0 1(16) 2 (32)

Hb level increase [mmol/L (g/L)] EFLM Biological Variation

https://biologicalvariation.eu/search?query=haemoglobin
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Haemaoglobin level [mmaliL]

Haemaglobin level [mmoliL]
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Haemaoglobin level [mmaliL]

Haemaglobin level [mmoliL]
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Haemaoglobin level [mmaliL]

Haemaglobin level [mmoliL]

1. Current onsite Hb-deferral is a chance process
1 2. Inthe Netherlands we lose 5% of donations
1 3. 5% of deferred donors never return... missing
out on future revenues as well (another 5%)
20‘12 2UI14 20‘16 20I18 20‘20 20I22 20‘12 20‘14 20‘16 20‘18 20‘20 20I22
Time Time

Haemoglobin level [mmaliL]

Haemaoglobin level [mmoliL]

There is room for improvement |}
in donor deferral strategies...

f /\Jx/\ fffff /\/\/‘

fffffffffff I\/ﬁ/\/

aemoglobin leve|

We can and should

be doing better!!

;b.
.
:
K

2012

2014

2016 2018 2020 2022 2012 2014 2016 2018 2020

Time Time

Why the majority of on-site repeat donor deferrals are completely unwarranted...
MP Janssen, Transfusion. 2022 Oct;62(10):2068-2075. doi: 10.1111/trf.17085.



Change in hemoglobin [mmol/L]

Change in hemoglobin between donations in 1,881,317 male donors
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Time between donations [days]



Change in hemoglobin [mmol/L]

Change in hemoglobin between donations in 1,881,317 male donors
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Change in hemoglobin [mmol/L]

Change in hemoglobin between donations in 1,881,317 male donors

95% percentile
= of the observed
differential
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Change in hemoglobin [mmol/L]

Change in hemoglobin between donations in 1,881,317 male donors
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Change in hemoglobin between donations in 1,881,317 male donors

Change in Hb is
an oraer of

magnitude .

Jess than the

e

measurement ; o e *
variability! ) - L
A single measurement is NOT informative about
*1| the Hb-recovery of a donor from the previous
donation
50 100 200 500

Time between donations [days]

The variation
observed is
primarily
measurement
variability



hemaglobin level increase [mmolfL]

Change in Hb and ferritin in

Hemoglobin change in male repeat donors (n=1,881,317)
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hemoglobin level increase [mmoliL]

Change in Hb and ferritin in between donations

Hemoglobin change in female repeat donors (n=1,524,661)
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Association between ferritin and Hb

Male donors (n=50,390)
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Effect of ambient temperature and time of donation

Effect of change in ambient temperature at donation Effect of change in hour of donation during the day
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Change in ambient temperature between donations [°C] Change in time of donation between donations [hrs]

-0.15 mmol/L per 20°C -0.716 mmol/L per 8 hours
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NEXT STEPS - more tailoring?

Current policies still based on “one size fits all"

Promising leads for further improvement:

* Individual donor characteristics
* SNPs
* Menopause / heavy menstrual bleeding
 Dietary iron intake

* Individual changes in Hb and/or ferritin levels

——




Gut absorption INTERVAL, DBDS, deCODE genetics

fun Gut absorption: .
[ m‘fwm | B snal Bell S, Comm Biol, 2021
8 e 8 =

Erythropoiesis Hepcidin regulation i
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Fig. 4 Iron homeostasis loci in the context of systemic iron homeostasis, categorization into main physiological processes. MNovel loci are in bald font.
"Gene with a predicted probability of being causal (based on a variant-to-gene algorithm, see "Methods") larger than 50%. The liver, blooed spot, and

erythropoiesis/hematopoiesis cartoons were bought from Shutterstock (standard license), the macrophage is from Wikimedia Commons (https://
commons.wikimedia.org,/wiki/ File:Macrophage.svg).
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Menopause and menstrual blood loss
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Hb deferral rates female whole blood donors:

Hemoglobin
>

« 2016:

« Hb deferral rates were 9.1 and 5.6% for
females aged <45 and =45 years,
respectively.

* Iron deficiency (ID) rates were 25.8 and 23’
9.4%, respectively (both p<0.001).

o 2023:
* Hb deferral rates 4.8 and 2.6%,
« |D rates 14.7 and 6.2% (both p<0.001).

Ferritin (ug/L)

Ekroos et al., Acta Obstet Gynecol Scand. 2024 o o
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Menstrual blood loss (PBAC score): explains ferritin and Hb variance

Postmenopausal - (A) .— 1 (B) I—
PBAC score (per 50 points) - —_ - _
Nb of pregnancies - A{ - —|
Nb of days since last blood donation (log transformed) - ‘ l—
Currently smoking - I— .—
Blood volume - ’— I_
Blood donation frequency in the past two years (quadratic) - .— I—
Blood donation frequency in the past two years - —- —|
Age (per 5 years) - '— e
-10 -12 -4
- Average percentage of varlance explalned Average percentage of variance explamed
of log(ferritin) of hemoglobin

Relative importance analysis (RIA) of a linear model of ferritin (A) and Hb (B). RIA estimates the average
percentage of variance in the outcome variable explained by each covariate. A positive value represents a
positive correlation, and a negative value represents a negative correlation. The bootstrapped 95% Cls are
characterized by the black lines.

Ekroos et al., Acta Obstet Gynecol Scand. 2024
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Animal products
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Indirect effect
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— e Q Heme 0.065 (0.031t0 0.100)
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\/ 0,011 WOFQ? Non-heme -0.007 (-0.013 to -0.002)

Timmer et al., Haematologica, 2020
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To summarize

« Changes in hemoglobin levels between donations are small, variation in
measurement outcomes is large

« Long-term frequent donation may lead to reduced Hb and ferritin levels ->
extended donation intervals or iron supplementation mitigates this

« Single deferral thresholds do not protect donors against cumulative loss of
iron

« Impact of donations differs between donors -> depending on donor
characteristics, lifestyle and previous Hb and ferritin levels

38
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Key questions for a new donor deferral strategy

1. How to handle variation in measurement outcomes?

2. How to balance the risk of unnecessary deferral against the risk
of donating with too low iron/Hb levels?

3. Whatis or should be our targets when
striving for donor health?

4. How much uncertainty is acceptable?

5. How should we personalize strategies?
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Sanguin
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