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Abstract

Background and objective The European consortium project TRANSPOSE
(TRANSfusion and transplantation: PrOtection and SElection of donors) aimed to
assess and evaluate the risks to donors of Substances of Human Origin (SoHO), and
to identify gaps between current donor vigilance systems and perceived risks.

Materials and methods National and local data from participating organizations
on serious and non-serious adverse reactions in donors were collected from 2014
to 2017. Following this, a survey was performed among participants to identify
risks not included in the data sets. Finally, participants rated the risks according
to severity, level of evidence and prevalence.

Results Significant discrepancies between anticipated donor risks and the
collected data were found. Furthermore, many participants reported that national

Correspondence: Department of Clinical Immunology, Copenhagen University Hospital, Blegdamsvej 9, DK-2100, Copenhagen, Denmark
Email: christina.mikkelsen@regionh.dk

†Present address: Novo Nordisk Foundation Center for Basic Metabolic Research, Faculty of Health and Medical Sciences, University of Copenhagen,
Copenhagen, Denmark
‡Present address: Department of Haematology, Radboud University Medical Center, Nijmegen, The Netherlands
This paper is part of the project ‘738145/ TRANSPOSE’ which has received funding from the European Union’s Health Programme (2014-2020). The
content of this paper represents the views of the authors only and is their sole responsibility; it cannot be considered to reflect the views of the Eu-
ropean Commission and/or the Consumers, Health, Agriculture and Food Executive Agency or any other body of the European Union. The European
Commission and the Agency do not accept any responsibility for use that may be made of the information it contains.

313

https://orcid.org/0000-0002-2945-6197
https://orcid.org/0000-0002-2945-6197
https://orcid.org/0000-0002-2945-6197
https://orcid.org/0000-0003-2082-6531
https://orcid.org/0000-0003-2082-6531
https://orcid.org/0000-0003-2082-6531
https://orcid.org/0000-0002-5780-0063
https://orcid.org/0000-0002-5780-0063
https://orcid.org/0000-0002-5780-0063
https://orcid.org/0000-0002-4016-0020
https://orcid.org/0000-0002-4016-0020
https://orcid.org/0000-0002-4016-0020
mailto:


data on adverse reactions in donors of stem cells, gametes, embryos and tissues
were not routinely collected and/or available.

Conclusions These findings indicate that there is a need to further develop and
standardize donor vigilance in Europe and to include long-term risks to donors,
which are currently underreported, ensuring donor health and securing the future
supply of SoHO.

Key words: blood safety, donors, donor health, hemovigilance.

Introduction

Since the spread of human immunodeficiency virus (HIV)

and hepatitis C virus through transfusions and transplan-

tations in the 1980s, both blood and tissue establishments

have successfully reduced the risk of transmission of

infections [1,2] resulting in very low numbers of trans-

missions being reported [3–5]. After the introduction of

nucleic acid testing (NAT), the risk of transmitting viruses

in the transfusion and transplantation chain has further

declined, but the concern of transmission to recipients

remains [6]. As a consequence, the precautionary princi-

ple has been widely applied when establishing eligibility

criteria for donors of substances of human origin (SoHO)

[7].

Recently, there has been increasing scientific focus on

the safety and the well-being of donors. This includes

possible adverse reactions in repeat donors, for example

long-term effects of frequent donations such as iron defi-

ciency in whole blood donors [8,9] and possible citrate-

related osteoporosis in plasma donors [10,11]. Frequent

plasma donation, in combination with poor knowledge of

nutrition, has now been shown to result in low IgG levels

within 3 weeks after beginning plasma donation [12–15]
as well as reducing product yield [16].

Donor management in haematopoietic stem cell (HSC)

donation poses different issues as donors can be both

unrelated (UD) and related (RD). Focus has been on donor

management and awareness of the risks to donor health

has increased in general, and improving the care of RDs

is an area of specific interest. Research in this field has

shown that changing accreditation standards may also

improve donor safety [17].

In gamete donors, there has been increasing focus on

the ethical aspects of donor care. This includes careful

information regarding donation-related risks, improving

communication and follow-up [18–20] as well as paying

attention to the psychosocial aspects of donation [21,22].

For oocyte donors specifically, the long-term risk of can-

cer following hormone treatment is of concern [23–25].
Post-mortem tissue donation poses other challenges;

not only must donation be respectful to the donor but

equally to the relatives, who must approve donation.

Research in donor care within this field of donation is

therefore centred around understanding the ethical dilem-

mas and supporting the families in their decision-making

[26].

In European Union (EU), member states must comply

with the relevant Directives concerning blood and tissues.

The specific requirements for blood donation are con-

tained in the various annexes in Directive 2004/33/EC

and in Directives 2005/62/EC and the associated Good

Practice Guidelines contained in Directive 2016/1214. The

relevant requirements are also identified in The European

Directorate for the Quality of Medicines and Healthcare

(EDQM) Guide to the preparation, use and quality of

blood components products along with other non-manda-

tory recommendations.

In 2002, the surveillance of adverse reactions in trans-

fusion recipients (haemovigilance) was first introduced in

the Directive 2002/98/EC. Biovigilance (including adverse

reactions to cell and tissue transplants) was later incorpo-

rated into legislation in Directive 2004/23/EC. Since then,

many European countries have implemented donor vigi-

lance systems, although reporting of donor complications

is currently only voluntary.

Complications in haemo- and biovigilance are tradi-

tionally divided into adverse reactions and adverse events

as defined in Directive 2002/98/EC. The first is an unin-

tended response in the donor or recipient related to the

donation or transfusion/transplantation. The latter

includes accidents and errors related to the collection,

testing, processing, storage and distribution of the prod-

ucts, and complications observed during or after dona-

tion. Adverse reactions are predominantly described by

severity and imputability. Imputability describes the like-

lihood of a complication being a result of the donation/

transplantation/transfusion, as defined in Directive 2005/

61/EC. This is rated on a scale from zero (excluded/un-

likely) to three (certain). In 2010 the NOTIFY project

(https://www.notifylibrary.org/) developed a database

which compiles scientific references of complications in

haemo- and biovigilance and also vigilance and surveil-

lance reports.
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TRANSPOSE aimed to critically evaluate donation-re-

lated risks and to identify risks currently not (or insuffi-

ciently) included in donor vigilance as well as

discrepancies between reported and anticipated donation-

related risks.

Methods

TRANSPOSE was initiated in September 2017 and involved

25 associated partners from 15 European countries (https://

www.transposeproject.eu) who were directly part of the pro-

ject and 14 collaborating stakeholders, who could be con-

sulted for external reviews of the project outputs. The

participants and stakeholders covered the following

domains; blood, plasma, haematopoietic stem cells, gametes,

embryos and tissues in the field of donor management. As

part of the project, an investigation of current donation-re-

lated risks was launched for all SoHO (i.e. whole blood

[WB], plasma for fractionation [PFF], HSC and Bone marrow

[BM], medically assisted reproduction [MAR, including

gametes and embryos] and tissues) excluding solid organs.

Participants working in one of these fields were invited.

Relevant disciplines were represented at an academic level,

such as transfusion medicine, laboratory testing, public

health, epidemiology, risk assessment, behavioural

sciences, marketing, economics and project management.

Furthermore, the project was built on existing relation-

ships, for example the DOMAINE project and the Erasmus

Lifelong Learning Programme ‘Donor Health Care’. In addi-

tion, stakeholders from both European and global bodies

and organizations within the field of transfusion, trans-

plantation and donor health were also invited.

Reported risks to donors

The data collection is illustrated in Fig. 1 and took place

in the spring of 2018. All TRANSPOSE participants were

asked to provide donor vigilance data and to include data

on both serious and non-serious adverse reactions,

regardless of severity. Data provided for tissue donors

included both living (bone) and deceased donors (liga-

ments, tendon, ocular tissue, heart valves and other). Fur-

thermore, participants were asked to send data from the

previous 3 years and, if data for 2017 were not accessible

at the time, then to provide data for 2014–2016.
Data from the European Commission (EC) annual

reporting on serious adverse reactions for blood, blood

products, cells and tissue were not included, since they

neither include non-serious adverse reactions nor the

total number of donations. Furthermore, reporting donor

adverse reactions is not mandatory and many countries

are currently not providing data. The EC reports of seri-

ous adverse reactions (SAR) could therefore not be used

for statistical purposes. Also, including these data, which

are largely anonymized by state, would give the risk of

including the same data twice, when pooling them with

the provided national data. We therefore chose to exclude

the reports from this analysis.

From the data received, reported adverse reactions were

included regardless of level of imputability. Furthermore,

only data that stated the denominators were included. For

whole blood and plasmapheresis, the data were compiled

according to the International Society of Blood Transfu-

sion’s (ISBT)/International Haemovigilance Network (IHN)

2014 definitions of categories of adverse reactions in

donors [27]. The analysis of complications rates and most

common risks were subsequently performed on the com-

piled data.

Anticipated risks to donors

First, a database of risks to donors was compiled using

the original risk categories from the donor vigilance

reports.

Then, methodological triangulation was used to com-

plete the list of known and anticipated donor risks. We

took advantage of expert knowledge within the TRANS-

POSE collaboration to identify donor risks currently not

included in donor vigilance. This included risks described

in literature and theoretical risks. The process is shown in

Fig. 2. Based on this work, the final list of risks to donors

was compiled. A method for classification was then

developed that would allow participants to rate each risk.

It was agreed that this should include an estimate of

prevalence, available scientific evidence and an assess-

ment of the impact of the risk to the donor.

Statistics

For each SoHO, all donor vigilance data were pooled and

the numbers presented are total numbers from the com-

bined reports. Proportions were calculated using the com-

bined data. Confidence intervals were calculated using

the Wilson procedure without correction for continuity.

Results

Donor vigilance data

The overall results of the data collection are presented in

Table 1. Three stakeholders provided national reports

where the data on adverse reactions in whole blood dona-

tion and plasmapheresis had been combined. These results

have been presented separately in Table 1, as it was not

possible to access raw data and further subcategorize

according to type of donation.
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Whole blood (WB) and plasma for fractionation
(PfF)
Characteristics of the data collection are shown in

Table 2. Two organizations adhered completely to ISBT

definitions of adverse reactions in donors and three orga-

nizations included the total number of complications

divided by gender and first-time vs. repeat donor, with

one organization also stratifying by age and donation

site. The results of the data collection according to ISBT

definitions are shown in Table 3, and the data from the

three organizations that had combined their data for

whole blood and plasmapheresis are presented in a

separate column. The plasmapheresis results were domi-

nated by one organization where the adverse reactions

were defined by severity and not by categories of compli-

cations, and therefore these have all been labelled as

‘other’. Overall, most organizations subdivided vasovagal

reactions by timing of reaction (on-site/off-site) and did

not include details on loss of consciousness (LOC). Only

one organizations had subcategorized LOC into duration

of < or >60 s. There were a total of 33 and 27 categories

describing donor adverse reactions across all the received

data, for WB and PFF respectively.

Fig. 1 TRANSPOSE collection of donor vigilance data.

Fig. 2 The TRANSPOSE work process to identify risk to donors of SoHO.
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Haematopoietic stem cells (HSC), medically assisted
reproduction (MAR) and tissues
Characteristics of the data collection for these categories

are shown in Table 4. Table 5 details the results for HSC

and tissues; only few of the participating organizations

could provide data for these SoHO. For MAR, it was noted

that the vast majority of donations were sperm donations

without any registered adverse events/reactions.

Anticipated risks to donors

The assessment of anticipated risks is presented in

Table 6. Each risk was rated according to the level of evi-

dence, severity and prevalence. Prevalence was defined as

the participant’s personal estimate of the prevalence

among all the donors who were available for donation.

For comparison of the ratings by the different partici-

pants, a total score based on each individual rating was

calculated for each risk. This score was the product of the

severity, level of evidence and prevalence ratings. To rank

the risks from unlikely to highly likely, the individual

total scores for each risk was compiled and a mean total

score was calculated. The highest rated risks were then

compared to the risks reported in the vigilance data to

identify discrepancies.

TRANSPOSE participants identified 40 risks in total

across all types of SoHO that they believed should be part

of donor vigilance. Thirty-three of these risks were com-

monly known risks directly related to the donation proce-

dure. Seven risks concerned long-term health issues as a

result of donation, some that are currently not part of the

reported donor vigilance. They included induced cancer,

autoimmune disease, osteoporosis, cytopaenia(s), psy-

chosocial complications, and low levels of iron, protein

and immunoglobulin. Due to the different nature of the

SoHOs, some risks were not equally relevant to all

donors.

For WB, the long-term risk of iron deficiency was the

highest rated anticipated risk to donors followed by

adverse reactions directly associated with the donation

procedure: vasovagal reactions, haematomas and nerve

damage. The highest rated risk to plasma donors was

vasovagal reaction. This was directly linked to the con-

cern of volume overdraws in plasma donors when the

donation volume is solely estimated based on body

weight especially in those donors who have an uneven

balance in body weight and plasma volume, for instance,

due to obesity. The highest rated long-term risks for

plasma donors was iron deficiency (rated fourth) and low

protein and/or Immunoglobulin levels which was the sev-

enth highest rated risk to plasma donors.

For haematopoietic stem cell donation, the highest

rated risks were directly associated with the donation pro-

cedure. However, a potential long-term risk of autoim-

mune disease and cytopenia was a concern despite being

rated as having a low level of evidence and prevalence.

For all SoHOs, the risk of psychosocial complications to

donation, for example anxiety, donation stress and the

loss of working capacity following donation, was men-

tioned as risks that should be included in future donor

vigilance.

Discussion

Data from 12 countries over 4 years and for four types of

SoHO showed that reported donor complications rates are

low even when including non-serious reactions. However,

as reporting is not mandatory a significant degree of

underreporting is likely. Even so, the total number of

complications in blood, plasma and stem cells were sub-

stantially higher than the combined numbers of the

2015–2017 EC reports (19 177 SAR on blood donors and

163 SAR in HSC donors.

There is already international consensus on the need

for a standardized donor vigilance system [28] and work

has been done to harmonize current systems [29]. How-

ever, our results for WB and PFF show that despite con-

sensus there is still variation in the categories included in

donor vigilance. Furthermore, there is a significant varia-

tion in how these adverse events/reactions are recorded

Table 1 Complications in the donation of SoHO reported by TRANSPOSE participants

Donors Report years Total number of donations Total number of complications Complication rate

Whole blood 2014–2017 19 721 150 95 871 0�0049 (0�0049–0�0049)
Plasma 2014–2017 1 979 972 12 577 0�0064 (0�0063–0�0065)
Unspecified type of blood donation 2014–2017 15 848 803 37 012 0�0023 (0�0023–0�0023)
Haematopoietic stem cells 2014–2017 10 744 135 0�0126 (0�0107–0�0149)
Medically assisted reproduction 2015–2016 378 078 17 0�00004 (0�0–0�0)
Tissues 2015–2016 42 405 0 0

The complication rates are presented as proportions (95% CI) of the total number of complications. Three countries provided the combined data for

whole blood and plasmapheresis. These are presented in the third row as ‘unspecified type of blood donation’.
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according to imputability and/or severity as well as donor

demographics. This continues to make international com-

parison complicated and affects the overall collective

quality of data being collected.

TRANSPOSE participants agreed that adverse reactions

which transform healthy donors to patients should be

reported. This also includes reactions that have a negative

influence on quality of life. The majority of the potential

long-term effects of donation are risks that can be miti-

gated through clinical tests including routine monitoring

of ferritin, immunoglobulin, protein levels and a bone

density scan. Psychosocial complications can be

addressed through validated donor questionnaires includ-

ing the 12-item Short Form Survey. Assessment of the

risk of cancer and autoimmune disease in donors relies

on a valid clinical monitoring of the general population

in order to identify an increased risk among donors.

Within the field of HSC, long-term adverse reactions such

as iatrogenic malignancy, is already part of donor vigi-

lance. Collaboration and exchange of experience across

SoHOs could improve follow-up in all types of donors.

Importantly, the risk of iron deficiency in WB donors,

deemed the most important risk by the participating

stakeholders, was only included in one haemovigilance

report. This despite current literature supporting that iron

deficiency in WB donors is considered a relevant risk that

should be addressed to improve both donor care and

donor health [30,31]. However, this would require both

ferritin monitoring by the blood collecting facilities and

consensus on how non-anaemic iron deficiency should be

defined and mitigated.

Only limited data for HSC, MAR and tissue donation

were received. The participants commented that this

was probably due to the fact that collecting donor

complication data is not mandatory on a European

level. However, the WMDA do collect mandatory data

from registered member countries, predominantly Euro-

pean, on SARs in HSC donors. In their 2018 report,

62% of SARs in donors occurred >30 days after dona-

tion and 52% were non-haematological malignancy and

autoimmune disease, which are to be reported by

Worldwide Network for Blood and Marrow Transplanta-

tion standards regardless if causal connection to dona-

tion is established [32]. Our data for HSC donors

suffered from being both very heterogenic in terms of

adverse reaction categories and also included non-

Table 2 Characteristics of whole blood and apheresis data collection in the participating organizations

Organization
Taxonomy used for
adverse reactions

Severity criteria
used

Minimum severity
in the data

Imputability
criteria used

Minimum level of
imputability in the data

1 Local definition Grade 1–3 None No None

2 ISBT/IHN 2014 definitions with

additional categories

Grade 1–3 ≥2 Yes ≥2

3 ISBT/IHN 2014 definitions Mild/Moderate/Severe None Yes ≥1

4 Local definition Non-severe/Severe Only for citrate

reactions (min.

severe)

No None

5 Local definition Mild/Moderate/Severe

(SHOT* definition for

severe)

None No None

6 ISBT/IHN 2014 definitions with

additional categories

Grade 1–4 None Yes ≥1 and including

NE**

7 None No None No None

8 ISBT/IHN 2014 definitions with

additional categories

Mild/Moderate/Severe None No None

9 ISBT/IHN 2014 definitions Grade 1–3 ≥1 Yes ≥1

10 ISBT/IHN 2014 definitions IHN*** criteria ≥2 Yes None

11 ISBT/IHN 2014 definitions Mild/Moderate/Severe

(SHOT definition for

severe)

Severe Yes ≥1

12 Common Approach for SARE

reporting to the European

Commission

Grade 1–4 ≥2 Yes None

13 Local definition Mild/Moderate/Severe None No None

14 Local definition Mild/Moderate/Severe None No information No information

*Serious Hazards of Transfusion. **Not able to evaluate.
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serious adverse reactions. This may account for the dif-

ferences between our data and the WMDA report. How-

ever, a general concern for both data collections was

the underreporting of adverse reactions in related allo-

genic donors in comparison with unrelated donors [33].

Conclusion

In Europe, donor complications are rare but probably

underreported. The reporting is very heterogenic and

non-standardized despite international consensus. In

order to ensure the health of donors, we should first col-

laborate to implement a standardized donor vigilance sys-

tem. An international focus on donor vigilance is

strongly needed and should be a key priority for all

stakeholders including regulatory bodies and national

competent authorities.

Acknowledgements

Thilo Mengling, Chair of the World Marrow Donor Asso-

ciation (WMDA) S(P)EAR Committee, kindly provided the

WMDA 2018 report.

Conflicts of interest

The authors declare no conflicts of interest.

References
1 Evatt B: Infectious disease in the blood

supply and the public health response.

Semin Hematol 2006; 43:S4–9

2 Solves P, Mirabet V, Alvarez M:

Hepatitis B transmission by cell and

tissue allografts: How safe is safe

enough? World J Gastroenterol 2014;

20:7434–41

3 Leparc GF: Safety of the blood supply.

Cancer Control 2015; 22:7–15

4 Seo DH, Whang DH, Song EY, et al.:

Occult hepatitis B virus infection and

blood transfusion. World J Hepatol

2015; 7:600–6

5 Garraud O, Filho LA, Laperche S,

et al.: The infectious risks in blood

transfusion as of today – A no black

and white situation. Press Med 2016;

45(7–8 Pt 2):e303–11

6 Graw JA, Eymann K, Kork F, et al.:

Risk perception of blood transfusions -

A comparison of patients and allied

healthcare professionals. BMC Health

Serv Res 2018; 18:122

7 De Kort W, Mayr W, Jungbauer C,

et al.: Blood donor selection in Euro-

pean Union directives: Room for

improvement. Blood Transfus 2016;

14:101–8

8 Goldman M, Uzicanin S, Scalia V,

et al.: Iron deficiency in Canadian

blood donors. Transfusion 2014;

54:775–9

9 Rigas AS, Pedersen OB, Magnussen K,

et al.: Iron deficiency among blood

donors: experience from the Danish

Table 5 Most frequent adverse reactions in stem cell and gamete donors reported by TRANSPOSE participants

Total number of complications Proportion of the total number of complications

Haematopoietic stem cells

Citrate reactions 58 0�4296 (0�3449–0�5139)
Adverse reactions to granulocyte-colony stimulating factor 8 0�0593 (0�0304–0�1126)

Medically Assisted reproduction

Ovarian hyperstimulation syndrome 8 0�4706 (0�2617–0�6904)
Pelvic inflammatory disease 3 0�1765 (0�0619–0�4103)
Bladder lesion 3 0�1765 (0�0619–0�4103)

The complication rates are presented as proportions (95% CI) of the total number of complications.

Table 6 Classification of donor risks; all risks and categories were rated according to descriptions

Score Estimated level of evidence Estimated severity Estimated prevalence

1 Not accessible Minor injuries or discomfort. No medical treatment or measureable

physical effects.

<0�001%

2 Theoretical: no cases described Injuries or illness requiring medical treatment. Temporary impairment 0�001%–0�01%
3 Possible: few cases described not confirmed Injuries or illness requiring hospitalization 0�01%–1%

4 Likely: few cases described and confirmed Injury or illness resulting in permanent impairment 1%–10%

5 Definite: frequently described and confirmed Fatal >10%

© 2020 International Society of Blood Transfusion
Vox Sanguinis (2021) 116, 313–323

322 C. Mikkelsen et al.



Blood Donor Study and from the

Copenhagen ferritin monitoring

scheme. Transfus Med 2019; 29:23–7

10 Bialkowski W, Bruhn R, Edgren G,

et al.: Citrate anticoagulation: Are

blood donors donating bone? J Clin

Apher 2016; 31:459–63

11 Grau K, Vasan SK, Rostgaard K, et al.:

No association between frequent

apheresis donation and risk of frac-

tures: a retrospective cohort analysis

from Sweden. Transfusion 2017;

57:390–6

12 Burgin M, Hopkins G, Moore B, et al.:

Serum IgG and IgM levels in new and

regular long-term plasmapheresis

donors. Med Lab Sci 1992; 49:265–70

13 Lewis SL, Kutvirt SG, Bonner PN,

et al.: Plasma proteins and lymphocyte

phenotypes in long-term plasma

donors. Transfusion 1994; 34:587–85

14 Jansson U: Collection of plasma con-

sidering the calculated blood volume

of the individual donor. Effects for

donors, plasma collection, collection

routines and economy. Report to the

National Board of health and Welfare,

Sweden. 2013.

15 Tran-Mi B, Storch H, Seidel K, et al.:

The impact of different intensities of

regular donor plasmapheresis on

humoral and cellular immunity, red

cell and iron metabolism, and cardio-

vascular risk markers. Vox Sang 2004;

86:189–97

16 Hellstern P, Bach J, Haubelt H, et al.:

The impact of the intensity of serial

automated plasmapheresis and the

speed of deep-freezing on the quality

of plasma. Transfusion 2001;

41:1601–5

17 Anthias C, Ethell ME, Potter MN,

et al.: The impact of improved JACIE

standards on the care of related BM

and PBSC donors. Bone Marrow

Transplant 2015; 50:244–7

18 Alberta HB, Berry RM, Levine AD:

Risk disclosure and the recruitment of

oocyte donors: are advertisers telling

the full story? J Law Med Ethics 2014;

42:232–43

19 Kramer W, Schneider J, Schultz N: US

oocyte donors: a retrospective study

of medical and psychosocial issues.

Hum Reprod 2009; 24:3144–9

20 Williams RA, Machin LL: Rethinking

gamete donor care: A satisfaction sur-

vey of egg and sperm donors in the

UK. PLoS One 2018; 13:e0199971

21 Bracewell-Milnes T, Saso S, Abdalla H,

et al.: A systematic review investigat-

ing psychosocial aspects of egg shar-

ing in the United Kingdom and their

potential effects on egg donation

numbers. Hum Fertil (Camb) 2018;

21:163–73

22 Visser M, Mochtar MH, de Melker AA,

et al.: Psychosocial counselling of

identifiable sperm donors. Hum

Reprod 2016; 31:1066–74

23 Schneider J: Fatal colon cancer in a

young egg donor: a physician

mother’s call for follow-up and

research on the long-term risks of

ovarian stimulation. Fertil Steril 2008;

90:2016.e1–5

24 Schneider J, Lahl J, Kramer W: Long-

term breast cancer risk following

ovarian stimulation in young egg

donors: a call for follow-up, research

and informed consent. Reprod Biomed

Online 2017; 34:480–5

25 Fauser BC, Garcia Velasco J: Breast can-

cer risk after oocyte donation: should

we really be concerned? Reprod Biomed

Online 2017; 34:439–40

26 Leal de Moraes E, de Barros e Silva

LB, Pilan L, et al.: My loved one was

not an organ donor: ethical dilemmas

for family members of deceased

potential donors when making the

decision on donation. Transplant Proc

2019; 51:1540–1544.

27 Goldman M, Land K, Robillard P,

et al.: Development of standard defini-

tions for surveillance of complications

related to blood donation. Vox Sang

2016; 110:185–8

28 Wiersum-Osselton JC, Marijt-van der

Kreek T, de Kort WLAM: Donor vigi-

lance: What are we doing about it?

Biologicals 2012; 40:176–9

29 Land KJ, Townsend M, Goldman M,

et al.: International validation of har-

monized definitions for complications

of blood donations. Transfusion 2018;

58:2589–95

30 Di Angelantonio E, Thompson SG,

Kaptoge S, et al.: Efficiency and safety

of varying the frequency of whole

blood donation (INTERVAL): a ran-

domised trial of 45 000 donors. Lancet

(London, England) 2017; 390:2360–71

31 Cable RG, Glynn SA, Kiss JE, et al.:

Iron deficiency in blood donors: the

REDS-II Donor Iron Status Evaluation

(RISE) study. Transfusion 2012;

52:702–11

32 Halter JP, van Walraven SM, Worel N,

et al.: Allogeneic hematopoietic stem

cell donation-standardized assessment

of donor outcome data: a consensus

statement from the Worldwide Net-

work for Blood and Marrow Trans-

plantation (WBMT). Bone Marrow

Transplant 2013; 48:220–5

33 Anthias C, van Walraven SM, Soren-

sen BS, et al.: Related hematopoietic

cell donor care: is there a role for

unrelated donor registries? Bone Mar-

row Transplant 2015; 50:637–41

© 2020 International Society of Blood Transfusion
Vox Sanguinis (2021) 116, 313–323

Donation-related risks to donors of Substances of Human Origin 323


