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Study Design: Randomized controlled trial (RCT)

Study Period: Jan 2022 - July 2024

Study Protocol: Published (Haugen et al., Trials 2024) 

Manuscripts: In preparation, not yet published

The Norwegian Plasmapheresis Study
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Investigate the effect of plasma donation frequency on donor health

Changes in plasma protein composition

Achieve sustainable and safe plasma collection that focuses on donor health

Provide evidence-based data to support guidelines on donation frequency

Aim



VNRBD Voluntary non-remunerated blood donors, Hb Haemoglobin, IgG Immunoglobulin G, 

TSP Total serum protein, EBV Estimated blood volume, Hct haematocrit, AC anticoagulant
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Methods



ITT Intention-to-treat
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Flowchart participants



Data are mean (SD). TSP Total serum protein, IgG Immunoglobulin G, Hb Haemoglobin, EBV Estimated blood volume. 
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Baseline characteristics

High-frequency plasma 

donors, n=34

Regular-frequency plasma 

donors, n=40
Controls, n=36

Age (years) 46.0 (11.6) 46.9 (9.7) 46.3 (12.0)

Height (cm) 183.1 (6.2) 182.4 (8.1) 182.5 (6.9)

Weight (kg) 91.5 (13.3) 93.3 (16.9) 91.4 (9.5)

TSP (g/L) 71.7 (4.3) 70.8 (4.2) 71.6 (4.2)

IgG (g/L) 10.9 (2.1) 10.1 (1.9) 10.5 (1.6)

Hb (g/dL) 15.0 (0.7) 15.0 (0.8) 15.5 (0.8)

Ferritin (µg/L) 69.6 (48.1) 57.7 (24.2) 69.3 (31.9)

EBV 5,722.0 (504.1) 5,752.0 (663.0) 5,706.5 (356.7)
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High-frequency plasma 

donors, n=34

Regular-frequency plasma 

donors, n=40
Controls, n=36

Plasma 21.5 (1-24) of 24 planned 8 (1-8) of 8 planned

Whole blood 2 (1-2) of 2 planned

Donations completed in 16 weeks
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Total serum protein, g/L

−2.1***

−6.2***

***p<0.001
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Immunoglobulin G, g/L

−0.9***

−3.0***

***p<0.001
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Donors with IgG<6.0 and/or TSP<60 g/L

High-frequency plasma 

donors, n=34

Regular-frequency plasma 

donors, n=40
Controls, n=36

TSP<60 g/L 6 (18%) 1 (2.5%) 0

IgG<6.0 g/L 9 (26%) 1 (2.5%) 0

1.6%

33.6%

Incidence rate:
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Immunoglobulin G subclasses 1-4, g/L

−0.05***

−0.02*

−0.08*

−0.2***

−1.8***

−0.8***
−0.5***

−1.0***

*p<0.05, ***p<0.001
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Haemoglobin and ferritin

*p<0.05, **p<0.01, ***p<0.001

−0.2

−0.3**

−31.6***

−8.6*
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Plasma proteins at last donation vs. baseline
High-frequency plasma 

donors, n=34

Regular-frequency plasma 

donors, n=40

TSP, g/L −6.2*** −2.1***

IgG, g/L −3.0*** −0.9***

IgG1, g/L −1.8*** −0.8***

IgG2, g/L −1.0*** −0.5***

IgG3, g/L −0.05*** −0.02*

IgG4, g/L −0.2*** −0.08**

IgM, g/L −0.2*** −0.09***

IgA, g/L −0.3*** −0.03

Ferritin, µg/L −31.6*** −8.6*

Hb, g/dL −0.3** −0.2

Albumin,g/L −1.8*** −0.2

Transferrin,g/L 0.2*** 0.02

CRP, mg/L −0.06 0.3

*p<0.05, **p<0.01, ***p<0.001
CRP C-reactive protein. 
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Recovery of TSP and IgG 4 weeks after donations

−1.4**

−2.4***

*p<0.05, **p<0.01, ***p<0.001

−0.5*

−1.6***

Total serum protein, g/L Immunoglobulin G, g/L

Last donation Last donation
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Recovery of plasma proteins 4 weeks after donations vs. baseline

High-frequency plasma 

donors, n=34

Regular-frequency plasma 

donors, n=40

TSP, g/L −2.4*** −1.4**

IgG, g/L −1.6*** −0.5*

IgG1, g/L −1.0*** −0.6***

IgG2, g/L −0.6*** −0.2***

IgG3, g/L −0.008 −0.01*

IgG4, g/L −0.1*** −0.04

IgM, g/L −0.07*** −0.04*

IgA, g/L −0.08* −0.04

Ferritin, µg/L −33.1*** −10.9*

Hb, g/dL −0.06 −0.09

Albumin, g/L 0.5 0.1

Transferrin, g/L 0.2*** 0.06

CRP, mg/L 0.1 1.1

*p<0.05, **p<0.01, ***p<0.001
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Donors (%)

Rate per 50 donations

High-frequency

plasma donors (n=34)

(673 donations)

Regular-frequency

plasma donors (n=40)

(295 donations)

Controls (n=36)

(69 donations)

Haematoma and/or failed 

return of red cells

19 (55.9%)

2.23

11 (27.5%)

2.03
0 

Vasovagal reactions, no 

loss of consciousness 

2 (5.9%)

0.14

3 (7.5%)

0.68
0 

Citrate reactions
2 (5.9 %) 

0.30

3 (7.5%)

0.85 
0

Anaemia (Hb<13.5 g/dL)
7 (20.6%)

0.52

7 (17.5%)

1.18

2 (5.6%)

1.45

Adverse events
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Key findings: 

• After 16 weeks of donations, concentrations of various plasma proteins were

significantly reduced among plasma donors donating 3 times and once every

2 weeks.

• Higher donation frequency → Greater reduction in plasma proteins. 

• Recovery time > 4 weeks, especially for high-frequency donors.

Implications: 

• Frequent plasma donation may impact donor health. 

• Further research is needed to understand long-term health effects. 

Summary and conclusions
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Research group:  

• Lise Sofie Haug Nissen-Meyer (Oslo University Hospital, 

University of Oslo)

• Karin Magnussen (Innlandet Hospital Trust)

• Tor A. Strand (Innlandet Hospital Trust)

The blood donors

The donation sites at Innlandet Hospital Trust 

Contact: Morten.Haugen@sykehuset-innlandet.no

Thank you!

mailto:Morten.Haugen@sykehuset-innlandet.no
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Standards Drive Donor and Patient Safety PPTA Donor Health and Safety Studies; EDQM 
Plasma Stakeholder Meeting March 2025
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Finished product

Virus inactivation / removal steps

Dilution by pooling

NAT testing

Testing donations

Inventory Hold

Donor selection
Donor population

From a global population to 
patients around the world



General Donor Eligibility Federal Requirements PPTA Donor Health and Safety Studies; EDQM 
Plasma Stakeholder Meeting March 2025

Completing the Donor History Questionnaire

Proof of identity and postal address

Providing Informed Consent

Having a physical exam performed by Physician 
Substitute

To determine eligibility, a donor must have a pre-donation screening consisting of: 



General Donor Eligibility Requirements PPTA Donor Health and Safety Studies; EDQM 
Plasma Stakeholder Meeting March 2025

General health

Phlebotomy site free from infection, 
inflammation and lesions

Arms free of punctures and scars indicative 
of injected drug abuse

Infectious disease risks

To determine eligibility, a donor must have a pre-donation screening consisting of: 

Routine exam includes



PPTA Donor Health and Safety Studies; EDQM 
Plasma Stakeholder Meeting March 2025

General Donor Eligibility Requirements

Temperature 
(<37.5°C)

Systolic 
Blood 

Pressure 
(90-180 
mmHg)

Diastolic 
Blood 

Pressure 
(50-100 
mmHg)

Hematocrit 
(≥38% 

females; 
≥39% males)

Pulse 
(regular 

rhythm, 50-
100 bpm)

Weight   
(≥50 kg)

Total Protein 
(6.0-9.0 

g/dL)

Performed at each donation



PPTA Donor Health and Safety Studies; EDQM 
Plasma Stakeholder Meeting March 2025General Donor Eligibility Requirements

Serum Protein Electrophoresis 
(SPE)

Beta 
Gamma 

(IgG)

Alpha1   
Alpha2

Albumin

Tested at initial donation for Total Protein (TP) test and at least every 
four months for total protein and composition of each component

Not every 
individual that is 

interested in 
donating is 

eligible

Total Plasma Protein by 
Refractometry

For US plasma donors, FDA regulations state:   “… collection shall not occur less 
than 2 days apart or more frequently than twice in a 7-day period”



PPTA Donor Health and Safety Studies; EDQM 
Plasma Stakeholder Meeting March 2025

PPTA Roadmap of 
Donor Health 

Studies

Since 2018 Donating 
is Safe

Plasmavigilance

Short-term 
Health Effects

Lapsed Donors Donor 
Demographics

Long-term 
Health Effects



PPTA Donor Health and Safety Studies; EDQM 
Plasma Stakeholder Meeting March 2025Published PPTA Donor Health Studies

Both ferritin and hematocrit levels were not 
impacted by frequency.

Cough, cold, occasional fatigue, and sore throat 
were the most reported health conditions or 

symptoms, but there was no clear difference 
among sex or frequency groups.

Adverse events comparable to what has been 
reported by blood centers.

Donors reported a variety of reasons for lapsing 
from donation; major reason was convenience 
and were not directly related to a perceived 

negative impact on their health. 

Schreiber GB, Brinser, R, Rosa-Bray M, Yu, ZF et al. Frequent source plasma donors are not at risk of iron depletion: the Ferritin Levels in Plasma Donor (FLIPD) study. Transfusion 2018; 58: 951-9
Schreiber GB, Becker M, Fransen M, Hershman, et al. Plasmavigilance – Adverse events among US Source plasma donors. Transfusion 2021; 61:2941-57 

Fransen M, Becker M, Hershman J, Lenart J, Simon T, McCausland K, Parfitt A, Weissfeld L. Effects of donation frequency on U.S. source plasma donor health. Transfusion. 2023 Oct;63(10):1885-1903. 
Fransen M, Becker M, Hershman J, Lenart J, Simon TL. Why do US source plasma donors stop donating? Transfusion. 2023 Oct;63(10):1904-1915



PPTA Donor Health and Safety Studies; EDQM 
Plasma Stakeholder Meeting March 2025Donor Adverse Events are Rare

  

15.85

8.32

5.91

0.58

0.49

0.40

0.12

0.02

0.01

0.00

0.00

0 2 4 6 8 10 12 14 16 18

All Events

Hypotensive (vasovagal/hypovolemia)

Phlebotomy

Allergic

Citrate reaction

Other

Hyperventilation

Hemolysis/hemoglobinuria

Cardiovascular or Respiratory

Immunization

Air Embolus

Rate per 10,000 Donations

Donor Adverse Event (AE) Rates by Category

Schreiber GB, Becker M, Fransen M, Hershman, et al. Plasmavigilance – Adverse events among US Source plasma donors. Transfusion 2021; 61:2941-57 

Male AE Rates
Hypotensive – 3.56 

per 10,000 donations

Phlebotomy – 5.20 
per 10,000 donations

Female AE Rates
Hypotensive – 16.18 
per 10,000 donations

Phlebotomy – 7.09 
per 10,000 donations

Only 0.16% of ALL donations resulted in an Adverse Event



PPTA Donor Health and Safety Studies; EDQM 
Plasma Stakeholder Meeting March 2025IQPP Donor Adverse Event Standard

The Standard for Recording Donor Adverse Events 
provides a common language for the SP industry to 
classify AEs with easy to use, objective definitions 

based on simple and common signs and symptoms.

DAE Standard



PPTA Donor Health and Safety Studies; EDQM 
Plasma Stakeholder Meeting March 2025In Progress PPTA Donor Health Studies

Donor Demographics
• Create an updated profile of donor demographics
• Examine the current donor profile using age, sex, weight, BMI, donation frequency, 

volume donated, etc.

Plasmavigilance
• Analyzing 12 months worth of donation data, approximately 40 million donations
• Evaluate rare adverse events (AEs) and those AEs occurring in smaller donation 

groups

Long-Term Health Effects (and Short-Term Health Effects)
• Examine whether the frequency of plasmapheresis is associated with declines in a 

variety of health outcomes over a two-year period
• Build upon cross-sectional design of prior donor health study and lapsed donor 

study



PPTA Donor Health and Safety Studies; EDQM 
Plasma Stakeholder Meeting March 2025Who is the US source plasma donor? (Preliminary 2022 Data)

SP data – 2022 prepublication data – to be presented at 2025 ASFA Annual Meeting, Montreal, Canada, April 2025, and 2025 ISBT Meeting, Milan, Italy, June 2025

51.84
48.16

Figure 1. Donors by Sex (in %)

Male Female

52.63
47.37

Figure 3. Donor Status (in %)

New Donor Repeat Donor

1.9 million donors; 28 million donations
5 PPTA Member Companies represented
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Figure 2. Donations (n and %) by Age Group and Sex
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Figure 5. Month of Donation (in n and %)

0

5

10

15

20

25

30

0

1000000

2000000

3000000

4000000

5000000

6000000

7000000

%n

Interval (days)

Figure 4. Donation Interval by Days (in n and %)



PPTA Donor Health and Safety Studies; EDQM 
Plasma Stakeholder Meeting March 2025Longitudinal Study Objectives

The primary aim of this study is to assess the associations between 
plasmapheresis, biochemical markers, and health outcomes at 

different donor frequency levels:

Investigate 
post-donation 
symptoms and 

functional 
impairments 

which may be 
associated with 
plasmapheresis

Assess short -, 
medium-, and 

long-term 
health impacts, 

including 
fatigue, self-
rated health, 

and acute 
illnesses

Evaluate 
changes in 
biomarkers 
(e.g., IgG, 

ferritin, and 
CRP) as 

mediators of 
health 

outcomes

Identify 
predictors of 
lapses and 

discontinuation 
in plasma 
donations



PPTA Donor Health and Safety Studies; EDQM 
Plasma Stakeholder Meeting March 2025Longitudinal Study Location Rationale

• Globally, North America donors provide more than 70% of 
plasma for fractionation

• Approximately 345,420,000* people under a singular regulatory 
framework with the US FDA, with over 40 million paid US SP 
donors per year

• Large variation in donation frequencies and volumes, with an 
upper limit that facilitates this variation

• It is anticipated that these results will:
• Continue to show there are no major health-related issues 

with this donor population1

• Demonstrate that plasmapheresis is generally well 
tolerated2 

• Be generalizable to suggest that countries with more 
restrictive frequencies and volumes could have similar 
results

*approximate US population in 2024
1Purohit M, Berger M, Malhotra R, Simon T. Review and assessment of the donor safety among plasma donors. Transfusion. 2023;63:1230–40.
2Hoad VC, Castrén J, Norda R, Pink J. A donor safety evidence literature review of the short- and long- term effects of plasmapheresis. Vox Sang. 2024;119:94–101.
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Plasma Stakeholder Meeting March 2025Study Research Questions

• Is the frequency, recency, and volume of plasmapheresis associated with 
increases in fatigue, within 48-72 hours after a donation or over time during 
monthly/yearly follow-up surveys?

• Is the frequency, recency, and volume of plasmapheresis associated with an 
increased risk of acute illness and subsequent medical care or missed work or 
school, within 48-72 hours after a donation or over time during monthly/yearly 
follow-up surveys?

• Is the frequency, recency, and volume of plasmapheresis associated with 
declines in overall self-rated health status over time during monthly/yearly 
follow-up surveys?

• Is the frequency, recency, and volume of plasmapheresis associated with any 
observed or potential declines in donor health that subsequently increase the 
likelihood of delays or lapses in plasma donation?



PPTA Donor Health and Safety Studies; EDQM 
Plasma Stakeholder Meeting March 2025Longitudinal Cohort Study – Key Elements

Phased Study Design: Initial plasma donation visit and 2 year follow up

Stratified sampling design; sex, age, geographic distribution, [mostly] new and [some] repeat donors

Retention Reminders via customized e-tools, personal connection with study coordinators, and fair 
remuneration

Electronic data from plasma centers’ BECS and periodic self-report surveys, assessment of assess 
short -, medium-, and long-term health impacts, including fatigue, self-rated health, and acute 

illnesses, laboratory sub study with biochemical and hematological markers

Mixed-effects and Cox proportional hazards models, advanced statistical approaches using sliding 
window analysis and clustering. Exploring temporal pattern and heterogeneity in health outcomes

Identify predictors of lapses and discontinuation in donating plasma
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Plasma Stakeholder Meeting March 2025Laboratory Sub study

10mL whole blood specimen to test for IgG, Ferritin and CRP
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SAC protocol 
review 

meeting

Protocol 
feedback 

incorporated; 
revisions 

made

Identify pilot 
study centers

Submit IRB 
package for 
pilot study

End of Phase 
one (Protocol 
Development)

Phase two 
(Protocol 

Finalization 
and Pilot) 

begins and 
extends 

through 31 
January 2026

Conduct site 
visits and 

semi-
structured 

interviews at 
each pilot 

center

Launch pilot 
study (after 

IRB approval)

13 
March

Early 
April April April 30 

April 1 May June July
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PPTA Staff

PPTA 
Members

EPA Members

Westat

IPFA

Vitalant 
Research 
Institute

NHSBT

PreviPharma

Global
Collaboration
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Michelle Fransen, MPH, MPS:
mfransen@pptaglobal.org
Director, Study Management 

James Knowles, PhD: 
jknowles@pptaglobal.com
Senior Director, Global Regulatory Policy

Any Questions?

mailto:mfransen@pptaglobal.org
mailto:jknowles@pptaglobal.com




Rationale for a Large Randomised Controlled Trial on 
the Health Effects of Plasma Donation Frequency

Christian Erikstrup, Katja van den Hurk, Peter O’Leary, Pierre Tiberghien

EDQM STAKEHOLDER EVENT - PLASMA SUPPLY CONTINUITY, 26-03-2025



Workpackage 5: Plasma donor protection best practices



Plasma donation frequency according to the EDQM ”Blood Guide”

Donation frequency in SUPPLY survey:

Annual donation limits vary from 12 donations 

per year (Luxembourg) to 26 (the Netherlands) 

to 33 (e.g. Denmark) to 60 (Germany) 

Why is there a lack of evidence?

Why should we be critical of evidence from observational studies?



Healthy Donor Effect

A selection bias where donors tend to be 
healthier than the general population since 
they must meet strict eligibility criteria

It may mask deleterious effects of donation 

340,000 respondents to national health 
survey

14% blood donors 

Self-reported physical health



The Healthy Donor Effect

Mortality is 30% lower among whole blood 
donors compared to the background population 

Internal Healthy Donor Effect:
Lower mortality with more donations

Ullum et al, Transfusion 2015



Frequent plasma donation

Decreased levels of IgG

Increased infection risk

Observational study:
Do plasma donations cause higher infection risk?



Danish Blood Donor Study

All donors and donations registered

Complete registry coverage

170,000 consented participants



Diagnosis codes of infections
Antibiotic prescriptions

8,973 events

Plasma donations over time

EXPOSURE OUTCOMESTUDY DESIGN

Cohort study with time-varying 
exposures

28,080 first-time unpaid plasma 
donors



Conclusion

3 different study designs

Several confounder models

Strong internal healthy donor effect

Problem: the Healthy Donor Effect may mask deleterious effects of donations



SIPLA

3,783 donors switched from moderate to an 
intensive plasmapheresis regimen: up to 60 
donations per year for 3 years

No control group

16% of donors with low IgG, total serum protein, 
or Hb levels

Conclusion: intensive donation is safe when donors 
are monitored

”The incidence in severe cardiovascular
diseases was lower in donors than in 
the general population”.



Fransen M, et al. 

Effects of donation frequency on 
U.S. source plasma donor health

Transfusion 2023

PPTA study

Copied from the article (open access, can be freely copied for non-commercial purposes)

Very-low quality evidence that should not be 

used to substantiate claims regarding the safety 

of repeated plasmapheresis



SUPPLY WORKPACKAGE 5 
Recommendations on protection of plasma donors

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.

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

Implementation of a register for standardized haemovigilance data on a mandatory basis.
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Hans van Remoortel
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Natalie Schroyens
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Plasma donor safety through the Assessment of 

Short- and long-term effects of Multiple frequencies 

Across diverse populations (PLASMA)

Katja van den Hurk, Christian Erikstrup, Peter O’Leary, Pierre Tiberghien
EDQM STAKEHOLDER EVENT - PLASMA SUPPLY CONTINUITY, 26-03-2025
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“It is true that plasma saves lives – but what happens when the lifesaver’s health is sacrificed in the process?”

The Guardian, 25 Nov 2024
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Impact of plasmapheresis frequency on donor health / safety?

Studies finally included: 

• 4 observational studies 

• 1 RCT and 1 non-randomised trial

• 1 ongoing RCT (Haugen et al., Norway)

EU co-funded SUPPLY project: Evaluation of evidence – systematic review
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IgG decrease 38% at VHF (2/wk)

IgG decrease 16% at HF (3/M)

1/M 3/M 2/W

The RCT - IgG levels

This well-designed study is small (n=63), short (3M)) and not 

designed to assess hard endpoints. LF=1/M.

• Few adverse events

• No effect on blood pressure, body composition or 

exercise performance.

• Hb, ferritin, IgG severely impacted at VHF, mildly 

impacted at HF and not impacted at LF.  

Only men included!
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1 2

3

4

Multinational PLASMA trial
U.K., the Netherlands, Denmark, France

1. U.K. (NHSBT): SHAPE trial 

starting 2025

2. The Netherlands (Sanquin): 

pilot starting 2025

3. Denmark: plans to start a.s.a.p.

4. France (EFS): plans to start 

a.s.a.p.



SHAPE Trial – NHSBT – 3*2*2 factorial design



Main trial endpoints

Endpoint

Primary Plasma volume collected

Secondary Donors’ well-being

Clinical adverse outcomes

Changes in total protein and immunoglobulin G 

Donor’s retention



Outcome assessments (6 and 12 months after trial inclusion):

• Primary endpoint: Clinical adverse outcomes

• Secondary endpoints: biomarker levels & other health attributes

Up to 10,000 plasma donors/country

Baseline characterizations based on 

biomarkers and questionnaires

1
2
 m

o
n

th
s
 p

ro
to

c
o

l 

a
d
h
e
re

n
c
e

Every 1 week Every 2 weeks Every 4 weeks Every 8 weeks

PLASMA trial: varying plasma donation frequencies
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Study population

Inclusion criteria:
• New donors: never donated whole blood 

or plasma
• Repeat donors: donated plasma >3 

months ago

Exclusion criteria: 
• Donated whole blood <12 months ago

N=40,000: 
• Powered for respiratory tract infections
• Enables subgroup analyses on other 

outcomes
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Outcomes & main determinants
Baseline, 6M and 12M measurements

• Primary outcome: Clinical adverse outcomes: incident (infectious) disease, vasovagal 

reactions, citrate toxicity, nerve/tendon injury, major cardiovascular events

• Secondary: Attendance, Biomarker levels (IgG, TP, Albumin, FBC, Ferritin), Fatigue, 

Physical & Mental health, Bruising or Scarring, Volume collected

• Baseline characterizations: Age, Sex, Genetics, Lifestyle behaviours, Menopausal status 

& HMB, Medication use, Medical & Donation history, Physical & Mental health, Body 

size/blood volume, Baseline status of all outcomes



Anticipated implications

11

Strategy

High-level, unbiased evidence on health effects of repeated 

plasma donations for personalized donation strategies



Wijk aan Zee

The Netherlands

10-12 september 2025

www.ECDHM.org

SUSTAINABILITY 

IN DONATIONS
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