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Introduction
In transfusion and transplantation practice, professionals find themselves balancing between the precautionary
principle while still trying to maintain a sufficient supply.
When selecting suitable donors, the criteria used to assess risks either for the health and safety of the donor or
for that of the recipient, should preferably be based on scientific evidence. The identified risks should be graded
by the quality of the evidence and should be reasonable and easy to understand by both donors (e.g., in plain
language) and the professionals involved in selecting donors. Whenever there is a lack of evidence, this should
not necessarily result in automatic deferral of the donor, although one needs to be aware of the potential of yet
unidentified and/or theoretical risks and be aware of those risks that are yet to be adequately assessed. As much
as possible the precautionary principle should not be the default for decision making, but rather decisions on
donor suitability should be based on evidence based-risk assessments.
The first part of Work Package 5 (WP5) was to critically assess the identified risks for both donors and recipients
through the donation and then subsequent transfusion or transplantation of the following Substances of Human
Origin (SoHO): blood, plasma, cells (haematopoietic and cord blood), gametes and tissues, from both living and
deceased donors as relevant. The results have been published in a report (D5.1) and furthermore the authors are
preparing two scientific papers that will provide an overview of the currently identified donor and recipient risks.
This work formed the basis for the second part of WP5: to propose donor eligibility criteria, evidence-based
whenever possible, which can then be used to develop guidelines for donor selection. To facilitate this, the
development of guiding principles on risk assessment and a risk assessment tool were the first and essential tasks
of this deliverable.
Methods
The following stakeholders participated in this deliverable: Region Hovedstaden, Denmark (work package leader);
Sanquin, The Netherlands (project leader and coordinator); Establissement Français du Sang; NHS Blood and
Transplant, UK; Scottish National Blood Transfusion Service, UK; CSL Plasma GmbH; Aarhus Universitets Hospital,
Denmark; Sihtasutus Pohja-Eesti Regionaalhaigla, Estonia; Banc de Sang I Teixits, Spain; Blutspendedienst Des
Bayerischen Roten Kreuzes GmbH, Germany; University of Cambridge; Bioef Fundacion Vasca de Innovacion e
Investigation Sanitarias, Spain; Finnish Red Cross Blood Service, Finland; Ministry of Health, Malta; Zavod
Republike Slovenije za Transfuzijsko Medicino, Slovenia; Österreichisches Rotes Kreuz, Austria;
Universitatsklinikum Hamburg Eppendorf, Germany; Viesoji Istiaga Nacionalinis Kraujo Centras, Lithuania; TRIP
National hemovigilance and biovigilance office, The Netherlands; Interregional Blood Transfusion Service SRC
Berne Ltd, Switzerland; Hamburg University; Associazione Voluntari Italiani Sangue, Centro Nazionale Sangue,
Istituto Superiore di Sanità, Italy; Karolinska University Hospital, Sweden; Blood Center of University General
Hospital of Alexandroupolis Greece; IPST, Portugal.
A combined overview of identified donor and recipient risks for whole blood, plasma, gametes, cells
(haematopoietic and cord blood) and tissue were collected as part of D5.1. The risks listed, as well as the results
of a survey of current donor eligibility criteria as used in 14 of the participating countries, were discussed during
a consortium meeting in Copenhagen, that took place in September 2018. At this meeting the TRANSPOSE
members present went through each topic and discussed the criteria currently being used and identified potential
differences in practice between different countries and the reason for these differences. From this discussion, it
became clear that there were diverging opinions across stakeholders on specific criteria and that there was a
broad lack of evidence. It was therefore decided to re-assess all risks identified in the guidelines to put forward
expert-based or, if accomplishable, evidence-based donor selections criteria in the following deliverables, namely
the Synopsis on Donor Selection & Protection criteria (D5.3).
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The first step was to decide on which risk assessment tool to use. One of the WP5 subgroups created during D5.1
identified the currently used international risk assessment tools and compiled an overview of these tools as well
as providing comments on their benefits and potential pitfalls. After discussion, it was agreed to use the Alliance
of Blood Operators (ABO) Risk-Based Decision-Making Framework for Blood Safety as a template to carry out the
risk assessments. Due to time limitations the participating experts agreed to use a short and non-validated version
of the ABO method. The group proceeded with the following two actions: the criteria to carry out the TRANSPOSE
Risk Based Assessment Approach (described in detail below and presented in Annex 1) were identified followed
by the carrying out of risk assessments for all the identified potential risks and propose new criteria (including
new suggestions in several instances)based on evidence wherever possible or on expert opinion where such
evidence was not available. Once this was completed the proposed donor criteria were reviewed and assessed by
15 participants from 13 institutions. For the initial phase, it was agreed that where evidence was lacking at least
75% of the participating experts need to agree for a recommendation to be put forward. In the later stages
complete consensus within the group was sought. Those risks where evidence was lacking and agreement could
not be achieved, were further discussed in a series of teleconferences and at three meetings in Copenhagen in
January 2019, Amsterdam in April 2019 and September 2019, respectively. If consensus could not be reached this
was then clearly stated in the risk assessment. All risk assessments have been included in Annex 2. For all SoHO,
both the Advisory Board and Collaboratory Stakeholders were invited to comment. Furthermore, relevant experts
not involved in TRANSPOSE were invited to comment. Comments from external reviewers that could not be
addressed due to time limitations are listed in Annex 3.
Whole blood, plateletpheresis, plasmapheresis for transfusion and for fractionation
For whole blood and plateletpheresis donation criteria, eight subgroups were created to assess the various risks
as follows: two for General Health, one for travel-related risks, one for high-risk behaviour assessment, three for
infectious risks, and one for other diseases. Each group was to carry out a risk assessment for the criteria identified
(e.g., Hb, diabetes, volume of blood donation, etc.) while assessing the imputability and severity of the risk, making
a (new if relevant) recommendation for how to proceed with the risk, and listing evidence/literature to justify the
decision. It is important to be aware that due to time- and resource-constrains this process did not include a
complete systematic review of all available literature.
Plasma for fractionation (PFF) was identified separately from whole blood donation and plasma for transfusion,
due to the fact that plasma fractionation and pathogen inactivation procedures differ remarkably from whole
blood, platelets and plasma for transfusion, so that the recipient residual infectious risks for such donations is
likely to be different. A subgroup followed the same steps as described below for cells, tissues and gametes.
Tissues, gametes and cells (haemopoietic stem cells and cord blood)
The first step was to identify the “major burden risks” for the specific SoHO, which were then assessed as per the
method mentioned previously. The results were discussed in a teleconference with the rest of the WP5 and
relevant participants from other WPs.
Results
As presented in Annex 1, all donor eligibility criteria were assessed using the risk assessment method described
previously, for all four types of SoHO. As most TRANSPOSE participants are working with whole blood donation,
these were the risks that led to the most debate. The lack of data and variance in risk level across Europe meant
that for some risks, it was not possible to reach a consensus within the Transpose consortium. The risks in question
are presented in Table 1 and include risk to donors identified in D5.1.
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The group then proceeded to discuss these risks in detail and for all, except for sexual high-risk behaviour, severe
allergy and malaria – especially previous residency in areas where malaria is endemic, it was possible to reach
agreement. For the remaining three risks, there was agreement that the risks should be managed nationally
according to local risk, local legislation and available mitigation measures. The greatest points of discussion were
differences between the European Directive and Council of Europe Guide and consequently between different
countries in relation to precise mitigation measures for malaria. For aspects other than previous residency, current
minimum deferral periods as stipulated either by the European Directive or Council of Europe was adopted. It was
the opinion of some participants that current malaria tests are not sensitive enough and do not cover all species
of malaria. Expert input to a review of malaria testing would be desirable. For severe allergy, it was not possible
to reach a consensus based on current literature, as it mostly consisted of single cases and lacked more extensive
studies investigating the effect of passive IgE transfer on recipient mortality.
For plasmapheresis, specific risks for donors, such as donation-induced decrease in their total protein and IgG
levels were included. A general lack of data considering long term health effects of intensive plamapheresis was
discussed (hypocalcemia, infections, microparticles, plasticisers, socio-psychological effects, etc). It is pivotal
that more research is performed regarding such issues. Furthermore, for PFF specifically, because of aspects of
the fractionation process, the residual risk of infection from this product is likely to be different to that of other
SoHO's which led to specific suggestions for PFF donors.
As mentioned in the previous report, the number of participants with knowledge regarding T&C in TRANSPOSE
was quite low. This caused several issues: due to the significant physiological difference in the products included
and in the preparation of the different T&C products, the experts had a lot of ground to cover. Furthermore, the
lack of evidence made it challenging to reach evidence-based recommendations. It was therefore decided to invite
relevant organizations, included in the Advisory Board and Collaboratory Stakeholders to review and comment on
the TRANSPOSE D.5.3 synopsis regarding T&C (A list of organisations included in the Advisory Board and
Collaboratory Stakeholders can be found on the official TRANSPOSE website). During their risk assessments, the
T&C group confirmed that scientific evidence was often lacking e.g., the potential long-term psychological
consequences for sperm donors of having offspring from multiple families and the risk of preeclampsia in Artificial
Reproductive Technology (ART) recipients.
In general, the long-term effect of donation, particularly for whole blood and plasma donors, was identified as
not having been sufficiently investigated. This especially concerned the risk of iron and IgG deficiency in regular
donors, leading to possible iron deficiency and inadequate immune response to infections respectively.
Table 1: Risks for further discussion
For all SoHO

Risk to donor

Sexual high-risk behaviour

Risk to recipient

Cause of disagreement

x

Deferral period

Whole blood donor eligibility criteria
Donor health
Haemoglobin levels

x

What should the upper limit be

Blood volume

x

How should this be calculated

Severe allergy

x

Deferral period
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Baseline assessment of iron deficiency

x

Should it be included in DHQ

Minimum age for female donors due to risk of VVR1

x

Should it be different

Mental health

x

Can it be included in DHQ

Disease
Allergy to medication/anaphylaxis

x

Deferral period

Herpes Simplex Virus encephalitis

x

Deferral period

x

Deferral period

x

Deferral period

x

Deferral period

x

Deferral period

Visit to dentist

x

Deferral period

Transfusion

x

Deferral period

IV drugs

x

Deferral period

Tattoo/piercing/DIY cosmetic procedures

x

Deferral period

Imprisonment

x

Deferral period

Living in the UK while BSE2 was endemic

x

Deferral period

HBV, HCV, HIV

x

Deferral period

Malaria

x

Deferral period

Fever after travel

x

Deferral period

West Nile Virus

x

Deferral period

Chagas disease

x

Deferral period

Brucellosis

x

Deferral period

Syphilis

x

Deferral period

x

Which methods, routine testing or not

Autoimmune disease

x

Cured non-hematologic cancer
Haemoglobin traits

x

Rabies and Hepatitis vaccines
High-risk behaviour

Infection or risk or exposure

Mitigation measures
Hepatitis A and Hepatitis E testing
Plasmapheresis
Donation frequency

x

Upper limit

IgG and total protein

x

Testing regime

x

Upper limit

Gametes
Upper age limit female donors
Haemopoietic stem cells

1
2

Vasovagal reaction
Bovine Spongiform Encephalopathy
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Protection of related donors

x

How to protect minors and donors with
a disability

Synopsis of donor criteria
Based on assessments of identified risks, a synopsis of donor criteria was proposed. Following the work in D5.1,
the most important propositions identified include more explicit donor follow up with requirements for testing
IgG and total protein (plasmapheresis) levels as well as individualised donation intervals to reduce donationrelated hypoproteinaemia, iron deficiency or insufficient levels of IgG. However, no consensus could be reached
for plasma donation frequency and disagreement was expressed on proposing an upper limit. However, the lack
of evidence on this issue was identified. For whole blood donation no consensus could be reached matter of
testing and treatment of iron deficiency in whole blood donation. No evidence was found to support deferring
donors with uncomplicated and well-treated hypertension, non-insulin dependent diabetes or well-regulated
haemochromatosis.
Due to new mitigation measures available, including Nucleic Acid testing (NAT) for several viruses, there was an
agreement to propose that the deferral for high-risk behaviour, including for men who have sex with men (MSM),
should be reduced, with the possibility for local adjustment according to local epidemiology and testing methods.
However, no consensus could be reached on a minimal deferral period when NAT testing. This due to the fact that
e.g. the potential long incubation period of Hepatitis B (up to 180 days) suggested a need for a minimum 4-month
deferral whereas countries with a lower deferral period had no reports of increased transfusion transmitted of
Hepatitis B. It could therefor only be agreed that when NAT testing, the minimum deferral could be less than 6
months.
The question was raised regarding the possibility of carrying out individualised risk assessment in donors with
high-risk behaviour to allow donation while also ensuring product safety, however an agreement on this could
not be achieved as viewpoints were quite different.
In general, there was agreement that the EU regulations should allow local adjustment of donor selection criteria
to consider local risk levels, legislation and testing ability. Therefore, many of the new suggestions and/or expert
opinion proposed criteria now have a minimum deferral period and list the testing required to ensure such a
deferral period is considered safe. In the work with future criteria, TRANSPOSE participants agreed that this should
include input from health professionals in consultation with infectious disease specialists/other relevant experts
and the European Center for Disease Prevention and Control (ECDC). It was also agreed that for assessment of
travel-related infection risk in general a universally available map of infection-risk areas is required, instead of
each country developing separate such maps. Such a document would, of course require continuous review and
update to consider new and emerging infections, changes in risk levels, new mitigation measures, and scientific
evidence.
Summary
When contemplating implementation of new donor selection criteria or reviewing the suitability of current ones,
it is vital to take into consideration all relevant information and scientific evidence available to critically evaluate
the potential benefits and risks to draw valid conclusions about donor suitability for the different SoHO. A
significant benefit of using a risk assessment approach for decision-making in transfusion and transplantation
practice is that decisions are made in a consistent manner and may be used in a broader field.
Due to the breath of the topic, the TRANSPOSE participants decided to use a non-validated risk assessment
method, as this was less time consuming and would allow the group to cover all the donor eligibility criteria in the
timeframes available. It was concluded that the method used would still be comprehensive enough to allow
evidence-based suggestions, where evidence is available.
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The TRANSPOSE group questions whether risks for donors and for recipients are assessed and treated similarly.
Current donor selection criteria aim to achieve almost zero risk for transmission of infections, such as HIV, and
the precautionary principle is used extensively. On the other hand, there is evidence that donors are often iron
depleted due to blood donation but in this situation the precautionary principle has not been applied. The risk
assessment method created and presented by TRANSPOSE can be used to make an initial assessment of a
potential risk, before moving on to using one of the more comprehensive and time-consuming risk assessment
tools. The possibility of a faster yet still thorough initial evaluation is meant to increase the likelihood that a risk
assessment is performed – instead of just deferring the donor based on the precautionary principle. Also, the
method used by TRANSPOSE serves to evaluate risks in a wider context which includes other societal priorities
that must compete for limited resources. The safety of SoHO must be balanced with the sufficiency of supply
(AABB, ABC, ARC)3.
Conclusion
The TRANSPOSE group have provided a risk assessment for each donor selection criteria identified in D5.1,
performed as thoroughly as possible, whenever possible based on available evidence. The group however has not
performed complete systematic literature reviews as would deemed necessary for a thorough systematic,
evidence-based risk assessment. The Risk Assessment method used was proposed by TRANSPOSE participants;
this method may serve as a template for initial risk assessments for future emerging and changing threats for both
donor and recipient safety. For a few identified risks it was not possible to reach a consensus within Transpose
due to different levels of risk across Europe. We strongly encourage the European Commission to consider the
use of local risk assessment for selected risks in the new version of the Directive.
Currently the guidance in the EU Directive and CoE’s/EDQM Guides on the long-term effect of donation (e.g. iron
deficiency) is insufficient. This project has shown that this risk is considered relevant and is scientifically welldescribed and can be categorized as a major risk to blood donors. TRANSPOSE strongly encourage the EDQM to
take this and other donation-related risks into consideration in the future revisions of the Guide.
Furthermore, it is strongly recommended to encourage research in those areas where evidence is lacking or is too
limited to make evidence-based propositions e.g. passive transfer of IgE through blood products, as well as how
the ongoing change in mitigation measures should affect the approach to high-risk behaviour.

3

http://www.americasblood.org/media/83805/aabb-abc-acbtsa_risk_tolerability_perspective_final.pdf
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Annex 1
TRANSPOSE risk-based assessment method

[name]
a. what the issues are;
-

Issues related to (select all that apply): ☐ donor ☐ recipient
Severity
grade of severity*
Risk(s)

Non-Severe

Severe

Life-threatening

Death

Imputability
level of imputability*
Risk(s)
Definite/Certain

Likely/
Probable

Possible

Unlikely

Excluded

Not
assessable

Options to minimize each of the risks

b. proposed criteria;
-

c. justification (data/references);
-

d. considerations (e.g., cost etc. and risk assessment approach (further actions to complete or improve
the risk assessment).
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* definitions for severity grade
Grade 1

Non-Severe

the recipient may have required medical intervention (e.g. symptomatic
treatment) but lack of such would not result in permanent damage or
impairment of a body function.

Grade 2

Severe

the recipient required in-patient hospitalization or prolongation of
hospitalization directly attributable to the event; and/or − the adverse
event resulted in persistent or significant disability or incapacity; or −
the adverse event necessitated medical or surgical intervention to
preclude permanent damage or impairment of a body function.

Grade 3

Life-threatening

the recipient required major intervention following the transfusion
(vasopressors, intubation, transfer to intensive care) to prevent death

Grade 4

Death

the recipient died following an adverse transfusion reaction Grade 4
should be used only if death is possibly, probably or definitely related to
transfusion.

If the patient died of another cause, the severity of the reaction should be graded as 1, 2 or 3.

* definitions for imputability level
NA

Not
assessable

When there is insufficient data for imputability assessment.

0

Excluded

When there is conclusive evidence beyond reasonable doubt for attributing the
adverse reaction to alternative causes.

Unlikely

When the evidence is clearly in favour of attributing the adverse reaction to causes
other than the quality/safety of tissues/cells

1

Possible

When the evidence is indeterminate for attributing adverse reaction either to the
quality/safety of tissues/cells or to alternative causes.

2

Likely,
Probable

When the evidence is clearly in favour of attributing the adverse reaction to the
quality/safety of tissues/cells.

3

Definite,
Certain

When there is conclusive evidence beyond reasonable doubt for attributing the adverse
reaction to the quality/safety of tissues/cells.
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Related to site and collection ............................................................................................................................ 196

12

Colour codes of the criteria in annex 2

Black

= no difference from the EDQM guidelines or Commission Directive
2004/33/EC (blood and plasma) or Commission Directive 2006/17/EC (tissues and
cells)

Blue

= a difference from the Commision Directive

Purple

= a difference from the EDQM guidelines

Green

= a difference from both the Commision Directive and the EDQM guidelines

Red

= new criteria
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General risk assessments
Autoimmune disease
a.

what the issues are;

Donor
Donation may worsen the condition
There may be an increased risk of adverse reactions
Recipient
Can donor autoantibodies be detrimental
Can immune mediating treatment cause harm in the recipient
Close to 100 autoimmune disease have been described, some organ specific and others affecting multiple
organs e.g. Systemic Lupus Erythematosus. An estimated 3-5 % of the population is affected, with thyroid
disease and type-1 diabetes being the most common. Previous studies have found that autoantibodies may be
present in blood donors and that they may preceed symptomatic disease by years. A study of autologous
transfusion in Type-1 Diabetes patients showed that Hba1c decreased with a risk of underestimating post
donation values. Some autoimmune diseases may lead to organ damage.
No transfer of autoimmune disease by transfusion has been reported. For G-CSF stimulated peripheral blood
stem cell donation (PBSC) NOTIFY library have 3 entries of autoimmune disease in PBSC donors after donation; 3
cases of hypothyroidism (2011), 2 cases of hyperthryoidism (2011) and 1 case of auto-immune polyneuritis.

Issues related to (select all that apply): X donor X recipient
Severity
grade of severity*DONOR
Risk(s)

Non-Severe

Severe

Life-threatening

Worsening of condition
Increased risk of
adverse reaction

X
X

X
X

X

Life-threatening

Death

grade of severity*RECIPIENT
Risk(s)

Non-Severe

Severe

Transfer of
autoantibodies leading
to disease

X

X

Death
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Transfer of immune
modulating treatment

X

X

Imputability
level of imputability*DONOR
Risk(s)
Definite/Certain
Worsening of
condition
Increased risk
of adverse
reaction
level of imputability*RECIPIENT
Risk(s)
Definite/Certain

Likely/
Probable
X

Possible

Unlikely

Excluded

Not
assessable

Possible

Unlikely

Excluded

Not
assessable

X

Likely/
Probable

Transfer of
autoantibodies
leading to
disease
Transfer of
immune
modulating
treatment

X

X

Options to minimize each of the risks
Defer blood/gamete donors with symptomatic disease and affected organ function
Defer blood donors while on medication and for a period of time afterwards; for tissue/gamete donors consider
whether the medication may have a teratogenic effect or an impact on the quality of the donation
Defer donors where donation may interfere with the disease monitoring and treatment

b. proposed criteria;
• If systemic immune-modulatory therapy is needed:
Defer until cessation. Suggest longer period as e.g. steroids or monoclonal antibodies may affect the donor’s
own immune system for some time.
• Asymptomatic without severe complications:
No deferral.
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• Insulin-dependent Diabetes:
Deferral for blood and plasma donation – no deferral required for tissue donation; consider hereditary nature
for gamete donation.
• Specifically for tissue donation:
If the autoimmune disease has a negative impact on the quality of the donation then it should not be retrieved,
as the donor is either deceased or having surgery independent of the donation, the donation itself possess no
risk to the donor.
• Specifically for stem cell donation by bone marrow:
No deferral but treatment and donor health must be assessed.
• Specifically for stem cell donation by G-CSF stimulated peripheral blood stem cells:
Due to the treatment with G-CSF an individual assessment of the disease must be made.

c. justification (data/references);
Human autoimmune diseases: a comprehensive update.Wang L, Wang FS, Gershwin ME.
J Intern Med. 2015; 278(4):369-95.
Prediction and Prevention of Autoimmune Disease in the 21st Century: A Review and Preview.
Rose NR. Am J Epidemiol. 2016; 183(5):403-6.
Clonally restricted insulin autoantibodies in a cohort of 2200 healthy blood donors. Sodoyez JC, Sodoyez-Goffaux
F, Koch M, Sondag D, Bouillenne C, François-Gérard C, Bosi E. Diabetologia. 1990; 33(12):719-25.
Thyroid antibodies in blood donors: prevalence and clinical significance. Bjøro T, Gaarder PI, Smeland
EB, Kornstad L. Acta Endocrinol (Copenh). 1984; 105(3):324-9.
Serum autoantibodies against the dermal-epidermal junction in patients with chronic pruritic disorders, elderly
individuals and blood donors prospectively recruited. van Beek N, Dohse A, Riechert F, Krull V, Recke A, Zillikens
D, Schmidt E. Br J Dermatol. 2014; 170(4):943-7.
Specific autoantibodies precede the symptoms of rheumatoid arthritis: a study of serial measurements in blood
donors. Nielen MM, van Schaardenburg D, Reesink HW, van de Stadt RJ, van der Horst-Bruinsma IE, de Koning
MH, Habibuw MR, Vandenbroucke JP, Dijkmans BA. Arthritis Rheum. 2004; 50(2):380-6.
Co-occurrence of autoantibodies in healthy blood donors. Prüßmann J, Prüßmann W, Recke A, Rentzsch K, Juhl
D, Henschler R, Müller S, Lamprecht P, Schmidt E, Csernok E, Görg S, Stöcker W, Zillikens D, Ibrahim SM, Ludwig
RJ. Exp Dermatol. 2014; 23(7):519-21.
Alterations in HbA1c resulting from the donation of autologous blood for elective surgery in patients
with diabetes mellitus. Sugimoto T, Hashimoto M, Hayakawa I, Tokuno O, Ogino T, Okuno M, Hayashi N, Kawano
S, Sugiyama D, Minami H. Blood Transfus. 2014; 12 Suppl 1:s209-13.
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World Marrow Donor Association.S(P)EAR Committee Annual Report - year 2011
World Marrow Donor Association. Clinical Working Group (S(P)EAR committee). Minneapolis 2012

d. considerations (e.g., financials, etc.).
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Disability
a. what the issues are;
Disabilities is an umbrella term, covering impairments, activity limitations, and participation restrictions
Issues related to (select all that apply): X donor ☐ recipient
Severity; not assessable
grade of severity
Risk(s)

Non-Severe

Severe

Life-threatening

Death

Adverse reactions

Imputability
level of imputability
Risk(s)

Definite/Certain

Likely/
Probable

Adverse
reactions

Possible

Unlikely

Excluded

Not
assessable
X

Options to minimize each of the risks

b. Proposed criteria;
A person is suitable as a donor if the quality of SOHO is not affected by the disability and if this person meets the
donor criteria and is not at increased risk of serious adverse reaction

c. justification (data/references);
http://www.who.int/topics/disabilities/en/

d. considerations (e.g., financials, etc.).
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Pre-donation assessment
a. what the issues are;
All donors must undergo a pre-donation assessment to ensure that donors are suitable to donate. The interview
consists of completing a donor health questionnaire and a short interview in privacy, where the donor is
questioned further as relevant according to their answers in the questionnaire if responses indicate either highrisk behaviour or other factors that may affect the donor's suitability. This also allows for an assessment of
objective donor conditions, such as obvious signs of illness. Some countries use a medical examination in this
context, while other countries use non-medical staff who have been specifically trained staff to carry out such
assessments.
Issues related to (select all that apply): X donor X recipient
Severity
grade of severity
Risk(s)

Non-Severe

Severe

Life-threatening

Death

It depends on omission
(e.g. risk behaviours;
health conditions)

X

X

X

X

Imputability
level of imputability
Risk(s)

Definite/Certain

It depends on
omission (e.g. risk
behaviours; health
conditions)

Likely/
Probable

Possible

Unlikely

Excluded

Not
assessable

X

Options to minimize each of the risks

b. proposed criteria;
It is recommended that all donors are pre-screened with donor health questionnaires that correspond to the
most important donor criteria and made as short as possible and in a validated language that ensures the best
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possible understanding. It is also recommended that all donors are assessed in privacy so that there is the
opportunity to get the best results from assessment and possible further investigations.

c. justification (data/references);
Risk Factors for Transfusion Transmissible Infections Elicited on Post Donation Counselling in Blood Donors:
Need to Strengthen Pre-donation Counselling. Sachdev S, Mittal K, Patidar G, Marwaha N, Sharma RR, Duseja
AK, Chawla YK, Arora SK. Indian J Hematol Blood Transfus. 2015 Sep.

d. considerations (e.g., financials, etc.).
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Whole blood and plateletpeheresis risk
assessments
Allergies
a. what the issues are;
A donor with an allergic condition may have IgE antibodies that could cause a severe allergic reaction in the
recipient
A donor with an allergic condition may not be healthy to donate (e.g. Allergic asthma)
A donor with an allergic condition may have an allergic reaction caused by materials used during the donation
process (e.g. arm disinfection)
Serious transfusion-associated allergic / anaphylactic reactions are rare, but a number of case reports have been
published since 1919( Arnold 2007, Cheung 2015, Jacobs 2011, Poisson 2014, Ponnampalam 2014, Ramirez
1919, Routledge 1976). The risk is highest by using fresh frozen plasma (FFP) plasma from one donor to recipient
and by platelet products rich in plasma. By reducing the amount of plasma in transfusion components, the risk
of a anaphylactic reaction in the recipient can be reduced (Tobian 2011). Donor health questionnaires has been
shown to have a low sensitivity to find donors with high IgE levels and thus in mitigating recipient risks to
anaphylaxis. However, deferring donors with the very common phenomena of atopy or allergic symptoms
would have a remarkable impact on the size of donor population (Goldman 2011, Johansson 2005, Stern 1995,
Wilhem 1995). Deferral policies in the western countries have a large variation; from deferring donors from all
allergic symptoms and signs and medications to liberal policies where only present severe allergic symptoms are
cause for deferral (Garraud 2017).
Recent studies have demonstrated that the recipient allergic tendency is the major risk factor for anaphylactic
reactions (Savage 2011, Savage 2011) and that donor screening is an ineffective measure to prevent recipient
from anaphylaxis (Goldman 2011, Johansson 2005, Stern 1995, Wilhem 1995).
Donors with known allergies to material used in blood donation should not be put at risk of developing
symptoms due to donation (general ethical principle) and neither should donors not feeling well due to their
allergic symptoms.
Deferring donors with recurrent severe allergic reactions to common consumed food or antibiotics in their adult
life might be considered based on the products used for direct transfusion in the Blood Establishment
(BE)/region/country (Cheung 2015, Wilhelm 1995).
Allergic reactions mediated by IgE has also been described in IVIG products originating from plasma for
fractionation (PFF). This type of patient reactions cannot be mitigated by known donor selection processes but
can be treated effectively in patients (Zdiarski 2017). Therefore no specific donor policies to PFF donors are
needed.
Issues related to (select all that apply): X donor X recipient
Severity
21

grade of severity*DONOR
Risk(s)

Non-Severe

Severe

Life-threatening

Death

Exacerbation of
X
symptoms in donor
grade of severity*RECIPIENT

X

Risk(s)

Non-Severe

Severe

Life-threatening

Death

Transfer of IgE

X

X

X

(X)

Imputability
level of imputability*DONOR
Risk(s)
Definite/Certain
Exacerbation
X
of symptoms
in donor
level of imputability*RECIPIENT
Risk(s)
Definite/Certain
Transfer of IgE

X

Likely/
Probable
X

Possible

Unlikely

Excluded

Not
assessable

Likely/
Probable
X

Possible

Unlikely

Excluded

Not
assessable

Options to minimize each of the risks

b. proposed criteria;
• In general:
The donor should be deferred if not feeling well (donor health).
• Local / non-generalized allergic symptoms which are controlled with/without medication:
No reason for deferral
Exception: Any known allergy to agents used in blood collection (skin disinfection, other material used in the
process) (donor protection)
• Anaphylactic reactions:
Deferral criteria might be considered in BE /regional /national level if plasma rich platelet products or FFP
directly from one donor to one patient are in use and if the anaphylaxis concerns common used foods or
antimicrobial drugs (recipient health)

c. justification (data/references);
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Passive Transfer of Peanut Hypersensitivity by Fresh Frozen Plasma. Arnold DM, Blajchman MA, Ditomasso
J, Kulczycki M, Keith PK. Arch Intern Med. 2007; 167:853–4.
Peanut and fish allergy due to platelet transfusion in a child. Ching JC, Lau W, Hannach B, Upton JE. CMAJ Sep
2015; 187(12):905-7.
European Survey on donor deferral for allergy. Garraud O, Martin C, Haddad A, Bagge Hansen M, Rautmann
G, MacLennan S, Norda R. Transfusion Clinique et Biologique. 2017; 24(1):34-35.
Frequency of severe allergies in blood donors. Goldman M, O'Brien SF. Transfusion. 2011;51,2550-51.
Anaphylaxis from passive transfer of peanut allergen in a blood product. Jacobs JF, Baumert JL, Brons
PP, Joosten I, Koppelman SJ, van Pampus EC. N Engl J Med 2011; 364: 1981-82.
High prevalence of IgE antibodies among blood donors in Sweden and Norway. Johansson SG, Nopp A, Florvaag
E, Lundahl J, Söderström T, Guttormsen AB, Hervig T, Lundberg M, Oman H, van Hage M. Allergy 2005; 60: 131215.
Acquired peanut hypersensitivity after transfusion. Poisson JL, Riedo FX, AuBuchon JP. Transfusion. 2014; 54 (1):
256-57.
Acquired peanut hypersensitivity following platelet transfusion. Ponnampalam A, Growe G, Loftus
P, Chipperfield K, Bigham M. Transfusion Medicine. 2014; 24:426-27.
Horse asthma following blood transfusion: Report of a case. Ramirez MA. JAMA. 1919;73:984–5.
Severe anaphylaxis due to passive sensitisation by donor blood. Routledge RC, De Kretser DM, Wadsworth LD.
Br Md J.1976; 1(6007):434.
Allergic transfusion reactions to platelets are associated more with recipient and donor factors than with
product attributes. Savage WJ, Tobian AA, Fuller AK, Wood RA, King KE, Ness PM. Transfusion. 2011; 51(8):171622.
Atopic predisposition of recipients in allergic transfusion reactions to apheresis platelets. Savage WJ, Tobian
AA, Savage JH, Hamilton RG, Ness PM. Transfusion. 2011; 51(11):2337-42.
Defining risk factors and presentations of allergic reactions to platelet transfusion. Savage WJ, Hamilton
RG, Tobian AA, Milne GL, Kaufman RM, Savage JH, Borge PD, Ness PM. J Allergy Clin Immunol. 2014;
133(6):1772-1776.
Is Allergy Screening of Blood Donors Necessary? A Comparison between Questionnaire Answers and the
Presence of Circulating IgE Antibodies. Stern A, van Hage-Hamsten M, Sondell K, Johansson SG. Vox Sang. 1995;
69(2):114-9.
Prevention of allergic transfusion reactions to platelets and red blood cells through plasma reduction. Tobian
AA, Savage WJ, Tisch DJ, Thoman S, King KE, Ness PM.Transfusion. 2011; 51(8):1676-83.
Impact of allergy screening for blood donors: relationship to nonhemolytic transfusion reactions. Wilhelm
D, Klüter H, Klouche M, Kirchner H.Vox Sang. 1995; 69(3):217–21.
23

Passive blood anaphylaxis: subcutaneous immunoglobulins are a cause of ongoing passive anaphylactic reaction.
Zdziarski P, Gamian A, Majda J, Korzeniowska-Kowal A.Allergy Asthma Clin Immunol. 2017; 13:41.

d. considerations (e.g., financials, etc.).
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Babesiosis
a. what the issues are;
Babesiosis (Babesia species) is transmitted by tick-borne intra-erythrocytic parasites. Most cases of Babesia
infection are asymptomatic but can include mild fever and diarrhoea. The symptoms are often unnoticed or
unexplained. In more severe cases, the symptoms are similar to those of malaria. The infection may also have a
chronic symptomatic phase and the parasite can survive blood storage conditions. B. Microti is endemic in parts
of North America; the reservoir of infection is small rodents. Transfusion-transmission has been reported.
Prevention relies on checking for a history of previous infection among residents or visitors to endemic areas.
Issues related to (select all that apply): ☐ donor X recipient
Severity
grade of severity
Risk(s)

Non-Severe Severe Life-threatening Death

Transmission of infection

X

Imputability
level of imputability
Risk(s)
Transmission of
infection

Definite/Certain Likely/
Probable
X

Possible

Unlikely Excluded Not
assessable

Options to minimize each of the risks
Additional targeted testing of at-risk donors

b. proposed criteria;
Permanent deferral, however, if successfully treated and experts within microbiology or infectious diseases
confirms no risk of transmission, then the donor can be accepted.

c. justification (data/references);
Transfusion-Associated Babesiosis in the United States: A Description of Cases. Herwaldt BL, Linden
JV, Bosserman E, Young C, Olkowska D, Wilson M. Ann Intern Med. 2011; 155(8):509-19.
25

Risk and prevention of transfusion-transmitted babesiosis and
other tick-borne diseases. Cable RG, Leiby DA. Curr Opin Hematol. 2003; 10(6):405–11.
Babesiosis and blood transfusion: flying under the radar. Leiby D. Vox Sang. 2006; 90:157–65.
Transfusion-transmitted Babesia spp.: bull’s-eye on Babesia microti. Leiby DA. Clinical Microbiology Reviews.
2011; 24(1):14–28.
Transfusion-transmitted babesiosis in the United States: summary of a workshop. Gubernot DM, Nakhasi
HL, Mied PA, Asher DM, Epstein JS, Kumar S. Transfusion. 2009; 49(12):2759–71.
Transfusion-transmitted Babesia microti identified through hemovigilance. Tonnetti L, Eder AF, Dy B, Kennedy J,
Pisciotto P, Benjamin RJ, Leiby DA. Transfusion. 2009; 49(12):2557–63.
Transfusion-Associated Babesiosis with an Atypical Time Course after Non-Myeloablative Transplantation for
Sickle Cell Disease. Cirino CM, Leitman SF, Williams E, Fedorko D, Palmore TN, Klion A, Ockenhouse C, Fitzhugh
C, Tisdale JF, Hsieh MM. Ann Intern Med. 2008 ; 148(10):794-95.

d. Considerations (e.g., financials, etc.).
Europe not an endemic area.
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Bronchitis (acute)
a. what the issues are;
Risk for the donor: does blood donation hamper recovery from the illness?
Risk for recipient: risk of transmission of viral/bacterial infection to the recipient? Acute bronchitis is a
complication of the common cold; can occur with or without fever and is usually caused by viral agents (Ref1)
Based on the nature of the infection, the same criteria as used in common cold, influenza and/or fever should
apply
Issues related to (select all that apply): X donor X recipient
Severity
grade of severity*DONOR
Risk(s)

Non-Severe

Severe

Life-threatening

Death

Severe

Life-threatening

Death

Worsening of condition X
grade of severity*RECIPIENT
Risk(s)

Non-Severe

Transmission of
infection

X

Imputability
level of imputability*DONOR
Risk(s)
Definite/Certain
Worsening of
condition
level of imputability*RECIPIENT
Risk(s)
Definite/Certain
Transmission
of infection

Likely/
Probable

Possible

Unlikely

Excluded

Not
assessable

Unlikely

Excluded

Not
assessable

X

Likely/
Probable

Possible
X

Options to minimize each of the risks
Deferral of donors who are not feeling well, product related: leucodepletion of cell components, pathogen
inactivation or bacterial detecting processes in the production as for example BactAlert.

b. Proposed criteria;
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Deferral until donor has no fever, is recovered from productive cough and feels healthy again. In case of
antibiotic treatment please see the risk assessment for medication.

c. justification (data/references);
Clinical practice. Acute bronchitis. Wenzel RP, Fowler AA 3rd. N Engl J Med. 2006; 355(20):2125-30.
Rhinovirus viremia in adult patients with high viral load in bronchoalveolar lavages. Van Rijn AL, Claas EC, von
dem Borne PA, Kroes ACM, de Vries JJC. J Clin Virol. 2017; 96:105-9.
Sensitive Detection Assays for Influenza RNA Do Not Reveal Viremia in US Blood Donors. Stramer SL, Collins
C, Nugent T, Wang X, Fuschino M, Heitman JW, Law J, Krysztof DE, Kiely N, Todd D, Vermeulen NM, Harrington
K, Kamel H, Kelvin DJ, Busch MP, St George K, Hewlett IK, Linnen JM, Norris PJ; NHLBI Retrovirus Epidemiology
Donor Study-II (REDS-II). J Infect Dis. 2012; 205(6):886-94.

d. considerations (e.g., financials, etc.).
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Bronchitis (chronic obstructive)
a. what the issues are;
Chronic obstructive pulmonary disease (COPD) is a slowly progressive disease involving the airways or
pulmonary parenchyma (or both) that results in airflow obstruction. There is a typical continuum of chronic
bronchitis to COPD; both causing symptoms of dyspnoea, chronic cough with or without sputum. Chronic
bronchitis patients have an increased risk for lower airway infections.
Risk for the donor: does blood donation cause exacerbation of symptoms? Anaemia have been associated with
exacerbations and as a predictor of long-term mortality.
Issues related to (select all that apply): X donor X recipient
Severity
grade of severity*DONOR
Risk(s)

Non-Severe

Severe

Worsening of condition
grade of severity*RECIPIENT

X

Risk(s)

Severe

Non-Severe

Transmission of
infection

Life-threatening

Death

Life-threatening

Death

X

Imputability
level of imputability*DONOR
Risk(s)
Definite/Certain
Worsening of
condition
level of imputability*RECIPIENT
Risk(s)
Definite/Certain
Transmission
of infection

Likely/
Probable

Possible

Unlikely

Excluded

Not
assessable

Possible

Unlikely

Excluded

Not
assessable

X

X

X

Likely/
Probable

Options to minimize each of the risks
Deferral of donors, leucodepletion of cell components, product related: pathogen inactivation or bacterial
detecting processes in the production
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b. proposed criteria;
Donors should be assessed according to the Global Initiative for Chronic Obstructive Lung Disease (GOLD)
guidelines:
• GOLD group A:
Can donate if asymptomatic and well.
• GOLD group B-D:
Permanent deferral.

c. justification (data/references);
Diagnosis and management of stable chronic obstructive pulmonary disease: a clinical practice guideline update
from the American College of Physicians, American College of Chest Physicians, American Thoracic Society, and
European Respiratory Society. Qaseem A, Wilt TJ, Weinberger SE, Hanania NA, Criner G, van der Molen
T, Marciniuk DD, Denberg T, Schünemann H, Wedzicha W, MacDonald R, Shekelle P,
American College of Physicians; American College of Chest Physicians; American Thoracic Society; European Res
piratory Society. Ann Intern Med 2011; 155(3):179-91.
Anemia and iron deficiency in COPD patients: prevalence and the effects of correction of the anemia with
erythropoiesis stimulating agents and intravenous iron. Silverberg DS, Mor R, Weu MT, Schwartz D, Schwartz IF,
Chernin G. BMC Pulm Med. 2014 Feb 24; 14:24.
Association between hemoglobin and prognosis in patients admitted to hospital for COPD.
Toft-Petersen AP, Torp-Pedersen C, Weinreich UM, Rasmussen BS. Int J Chron Obstruct Pulmon Dis. 2016;
11:2813-20.

d. considerations (e.g., financials, etc.).
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Brucellosis
a. what the issues are;
Brucellosis (undulant fever) is caused by the bacterium Brucella melitensis. It is usually acquired from an
infected animal source but is not usually transmitted from person to person. Transfusion-transmission has been
reported in endemic regions. Infection is usually chronic; this may last for many years with bouts of
sometimes quite serious illness.
Issues related to (select all that apply): ☐ donor X recipient
Severity
grade of severity
Risk(s)

Non-Severe Severe Life-threatening Death

Transmission of infection

X

X

Imputability
level of imputability
Risk(s)
Transmission of
infection

Definite/Certain Likely/
Probable

Possible Unlikely Excluded Not
assessable

X

Options to minimize each of the risks
Leucodepletion of cell products, donor selection

b. proposed criteria;
Permanent deferral, however, if successfully treated and experts within microbiology or infectious diseases
confirms no risk of transmission, then the donor can be accepted.

c. Justification (data/references);
Human-to-human transmission of Brucella – a systematic review. Tuon F.F, Gondolfo R.B, Cerchiari, N. Trop Med
Int Health. 2017; 22:539-46.
31

d. considerations (e.g., financials, etc.).
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Cardiovascular disease
a. what the issues are;
WHO definition used (please see references)
Cardiovascular diseases (CVDs) are a group of disorders of the heart and blood vessels and they include:
•
•
•
•
•
•

Coronary heart disease – disease of the blood vessels supplying the heart muscle
Cerebrovascular disease – disease of the blood vessels supplying the brain (please see separate assessment)
Peripheral arterial disease – disease of blood vessels supplying the arms and legs
Rheumatic heart disease – damage to the heart muscle and heart valves from rheumatic fever, caused by
streptococcal bacteria (please see separate assessment)
Congenital heart disease – malformations of heart structure existing at birth
Deep vein thrombosis and pulmonary embolism – blood clots in the leg veins, which can dislodge and move
to the heart and lungs

Issues related to (select all that apply): X donor ☐ recipient
Severity
grade of severity
Risk(s)

Non-Severe Severe Life-threatening Death

Coronary heart disease

X

Peripheral arterial disease

X

Congenital heart disease

x

Deep vein thrombosis

x

Pulmonary embolism

x

(X)

(x)

Imputability
level of imputability
Risk(s)
Definite/Certain Likely/ Probable Possible Unlikely Excluded Not assessable
All the above
X
Options to minimize each of the risks
Donor deferrals
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b. proposed criteria;
Currently little evidence exists about the impact and aggravation of disease of blood donation. Theoretically,
impaired autoregulation can give an increased risk of both adverse events as well as potentially worsen the
condition. Due to ethical considerations it will not be possible to investigate this further in a Blood Bank setting.
Instead new knowledge about the pathophysiology is needed before these individuals can be considered as
donors. The proposed criteria are therefor based on expert opinion.
• Coronary heart disease:
Condition with ischaemic symptoms and abnormal narrowing and plaque in cardiac vessels. Here a donation
induced lowering of haemoglobin of 10-15 g/L is not considered safe as it gives an increased risk for coagulation
tendency. Therefore, permanent deferral should be considered.
• Cerebrovascular disease:
Condition with ischaemic symptoms or/and thrombosis in brain vessels -> not optimal situation for a period of
10-15 g/L lower haemoglobin -> not optimal for an increased risk for coagulation tendency (Ref2) -> permanent
deferral.
• Peripheral arterial disease:
Condition with ischaemic symptoms and abnormal narrowing and plaque in peripheral vessels. Here a donation
induced lowering of haemoglobin of 10-15 g/L is not considered safe as it gives an increased risk for coagulation
tendency (Ref2). Therefore, permanent deferral should be considered
• Congenital heart disease:
Conditions with a large variety of symptoms; from very mild to severe and multiple operations required for
some conditions. If cured and no follow ups required, and no treatment needed; no deferral needed.
• Deep vein thrombosis:
Condition that can occur due to temporary or permanent risk factors. Quite common as single episode, but rarer
with several occurrences (a tendency for thrombosis). A temporary deferral if only one-episode and permanent
deferral if more than one episode should be considered
Permanent deferral should be considered if known hereditary risk factor for thrombosis and even one single
episode of thrombosis.
• Pulmonary embolism:
Condition with severe thromboembolic process, permanent deferral should be considered.

c. justification (data/references);
WHO cited 14.11.2018 http://www.who.int/news-room/fact-sheets/detail/cardiovascular-diseases-(cvds)
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The effects of a one unit blood donation on auto-haemodilution and coagulation. Ruttmann TG, Roche AM,
Gasson J, James MF. Anaesth Intensive Care. 2003; 31(1):40-3.

d. considerations (e.g., financials, etc.)
A common, large group of different diseases and medical conditions – if only individuals with a history and risk
for a several illness and/or requirements for regular follow ups and medication are deferred - > logical deferral
due to serious illness; easy to understand also by the citizens and stakeholders.
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Central nervous system disease
a. what the issues are;
Protect donor from exacerbation of CNS disease or secondary prevention from relapse / recurrence of a CNS
disease
Protect donor from adverse reactions to donations due to impaired central regulation
Protect recipient from transmission of an infectious agent that may have caused the donor´s CNS infection
Protect both the donor and recipients from any risk that may not be identified through the health questionnaire
if the individual providing responses to the health questionnaire may have impaired memory or other impaired
CNS functions
Issues related to (select all that apply): X donor X recipient
Severity
grade of severity*DONOR
Risk(s)

Non-Severe Severe Life-threatening Death

Exacerbation of disease/relapse

X

Adverse reaction

X

grade of severity*RECIPIENT
Risk(s)

Non-Severe Severe Life-threatening Death

Transmission of infection

X

X

Imputability
level of imputability*DONOR
Risk(s)
Definite/Certain Likely/
Probable
Exacerbation of
X
disease/relapse
Adverse reaction
X
level of imputability*RECIPIENT
Risk(s)
Definite/Certain Likely/
Probable
Transmission of infection
X

Possible Unlikely Excluded Not
assessable

Possible Unlikely Excluded Not
assessable
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Options to minimize each of the risks
Deferral of individuals with risk for recipients or for the donor themselves.
The product: leucodepletion of cell components.

b. proposed criteria;
Currently little evidence exists about the impact and aggravation of disease of blood donation. Theoretically,
impaired autoregulation can give an increased risk of both adverse events as well as potentially worsen the
condition. Due to ethical considerations it will not be possible to investigate this further in a Blood Bank setting.
Instead new knowledge about the pathophysiology is needed before these individuals can be considered as
donors. The proposed criteria are therefor based on expert opinion.
• CNS disease of known or suspected infectious or vascular (latter relevant only for live donors) cause:
Deferral.
• Chronical CNS disease which might have impact on memory functions (relevant only for live donors):
Deferral.
• CNS disease of unknown aetiology:
Deferral.

c. justification (data/references);
Human transmissible spongiform encephalopathies: historic view. Asher DM, Gregori L .Handb Clin Neurol.
2018; 153:1-17.
Management of sodium abnormalities in patients with CNS disease. Diringer MN . Clin Neuropharmacol, 1992
Dec; 15(6); 427-47.

d. considerations (e.g., financials, etc.)
CNS diseases can have significant impact on an individual’s health (risks for impairment of vital physiological and
mental functions)
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Chagas Disease (Trypanosomiasis (T. cruzi))
a. what the issues are;
T. cruzi is an infection that is very difficult to treat, and which has been shown to be transmitted through blood.
Chagas disease is caused by infection with a protozoal parasite, Trypanosoma cruzi. It is a persistent infection
that is known to have been transmitted by transfusion. At present there is no certain cure for the infection, so
any individual who has ever been infected needs to be deferred.
Infection is very common in many parts of South or Central America and is often asymptomatic. It can be passed
from an infected mother to her unborn baby in utero, as well as being transmitted by transfusion. The insect
that passes the infection is only common in rural areas and the longer the time that an individual spends living in
housing conditions with thatched roofs or mud lined walls which harbour the insect vector, the greater their risk
of becoming infected. Testing is available and should be performed if there is a possibility of infection, although
it takes some time for the antibodies to be detectable: IgM antibodies can be detected from approximately 1-2
weeks after infection and remain detectable for about 4-8 weeks after infection; donors who have potentially
been exposed to T. cruzi should be tested for IgG antibodies at least 6 months after last possible exposure.
Camping or trekking in the jungle in South or Central America (including Southern Mexico) is not considered of
high enough risk to require donor deferral.
Donors who were born in South America or Central America (including Southern Mexico) or whose mother was
born in these countries must not donate (unless tested and found to be negative).
Donors who have had transfusion in these countries must not donate (unless tested and found to be negative).
Donors who have lived and/or worked in rural subsistence farming communities in these countries for a
continuous period of four weeks or more must not donate. They can be accepted for donation if at least six
months has passed following the date of last potential exposure and a validated test for T. cruzi antibody is
negative.
Issues related to (select all that apply): ☐ donor X recipient
Severity
grade of severity
Risk(s)

Non-Severe Severe Life-threatening Death

Transmission of infection

X

Imputability
level of imputability
Risk(s)
Transmission of
infection

Definite/Certain Likely/
Probable
X

Possible Unlikely Excluded Not
assessable

Options to minimize each of the risks
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Additional targeted testing of at-risk donors

b. proposed criteria;
• Defer donors permanently (unless testing for T. cruzi antibodies is negative) if:
Known history of infection
Born in South or Central America (including Southern Mexico)
Mother born in South or Central America (including Southern Mexico)
Transfused in South or Central America (including Southern Mexico)
Has lived and/or worked in rural subsistence farming communities in these countries for a continuous period of
four weeks or more.
• Accept donor after travelling to endemic countries if:
A minimum of 4 months has passed since last potential exposure, and testing for T. cruzi antibodies is negative.
If no antibody tests are used the deferral should be prolonged to 6 months. A potential decision of not to test
should be based on a national risk assessment.

c. justification (data/references);
Chagas’ disease: lessons from routine donation testing. Castro E. Transfusion Med .2009; 19:16-23.
Emerging infectious disease agents and their potential threat to transfusion safety. Stramer SL, Hollinger, FB,
Katz, LM, Kleinman, S, Metzel PS, Gregory KR, Dodd, R. Transfusion. 2009; 49 Suppl 2:1S-29S.
http://www.who.int/mediacentre/factsheets/fs340/en/index.html
American trypanosomiasis (Chagas disease). Rassi A Jr, Rassi A, Marcondes de Rezende J. Infect Dis Clin North
Am. 2012 Jun; 26(2):275-91.
Risk factors and screening for trypanosoma cruzi infection of dutch blood donors. Slot E, Hogema BM, Molier M,
Bart A, Zaaijer HL. PloS One. 2016; 11(3):e0151038

d. considerations (e.g., financials, etc.).
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Chikungunya virus
a. What the issues are;
Chikungunya is an alphavirus from the Togaviridae family. It is transferred to humans by mosquito bites. The
Incubation period is 3-12 days and the viraemic phase lasts 6-7.5 days. The virus is endemic in infectious Africa,
the Indian subcontinent and South East Asia. In 2007 an outbreak was reported in the Ravenna province in
North Italy. Both validated PCR and IgM assays are available.
No transfusion transmission has ever been reported.
Issues related to (select all that apply): ☐ donor X recipient
Severity: Can be from asymptomatic to possible life-threatening meningoencephalitis or death
grade of severity
Risk(s)

Non-Severe

Severe

Life-threatening

Death

Transmission of
infection

X

X

X

X

Imputability
level of imputability
Risk(s)
Definite/Ce
rtain
Transmission
of infection

Likely/
Probable

Possible

Unlikely

Excluded

Not
assessable

X

Options to minimize each of the risks

b. proposed criteria;
Based on the incubation and viraemic periods a 28-day deferral for asymptomatic travellers and 28-day deferral
in diagnosed donors after cessation of symptoms and treatment is considered sufficient.

c. justification (data/references);
Chikungunya virus: an update on the biology and pathogenesis of this emerging pathogen. Burt FJ, Chen
W, Miner JJ, Lenschow DJ, Merits A, Schnettler E, Kohl A, Rudd PA, Taylor A, Herrero LJ, Zaid A, Ng
FP, Mahalingam S. Lancet Infect Dis. 2017; 17(4):e107-17.
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Chikungunya virus infection: an overview. Caglioti C, Lalle E, Castilletti C, Carletti F, Capobianchi MR, Bordi L.
New Microbiol. 2013; 36(3):211-27.
Ten years since the last Chikungunya virus outbreak in Italy: history repeats itself. Marano G, Pupella S, Pati
I, Masiello F, Franchini M, Vaglio S, Velati C, Liumbruno GM. Blood Transfus. 2017; 15(6):489-90.
Chikungunya virus: epidemiology, replication, disease mechanisms, and prospective intervention strategies.
Silva LA, Dermody TS. J Clin Invest. 2017; 127(3):737-49.
Laboratory Diagnosis of Chikungunya Virus Infections and Commercial Sources for Diagnostic Assays.
Johnson BW, Russell BJ, Goodman CH. J Infect Dis. 2016; 214(suppl 5):S471-74.

d. considerations (e.g., financials, etc.).
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Creutzfeldt-Jacob Disease
a. what the issues are:
CJD is a fatal neurologic disease:
•
•
•

Familial CJD – hereditary condition so that the donor has a family history of the disease;
Iatrogenic CJD - the disease is transmitted to the individual by exposure during medical treatment
(contaminated human growth hormone, dura mater and corneal grafts, or neurosurgical equipment).
Sporadic CJD - the person has no known risk factors for the disease.

“There is no evidence of transfusion-transmission of sporadic and familial CJD; nevertheless, donors with
symptoms suggestive of CJD or a family history of CJD should be permanently deferred. Iatrogenic CJD has been
described following treatment with pituitary-derived human growth hormone, human gonadotrophin, dura
mater grafts, corneal transplants and through contaminated neurosurgical instruments. There is no evidence of
transfusion-transmission of iatrogenic CJD; however, donors with a history of such interventions should be
permanently deferred “(Blood donor selection. Guidelines on assessing donor suitability for blood donation.
World Health Organization 2012.)
Issues related to (select all that apply): ☐ donor X recipient
Severity
grade of severity
Risk(s)

Non-Severe

Severe

Life-threatening

Transmission of
infection

Death
X
CJD is always fatal

Imputability
level of imputability
Risk(s)
Definite/Certain

Likely/
Probable

Transmissi
on of
infection

Possible

Unlikely

Excluded

Not assessable

X

Options to minimize each of the risks

b. Proposed criteria;
•

Patients with CJD and individuals with a family history of CJD:
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Permanent deferral
•

Individuals with an increased risk of CJD (recipients of dura mater grafts, cornea or human pituitary derived
extracts:
Permanent deferral

c. justification (data/references);
https://www.cdc.gov/prions/cjd/about.html About CJD; Page last reviewed: February 11, 2015.
Creutzfeldt–Jakob disease and blood transfusion: results of the UK Transfusion Medicine Epidemiological Review
study. Hewitt PE, Llewelyn CA, Mackenzie J, Will RG. Vox Sang. 2006; 91:221-30.
Creutzfeldt-Jakob disease and blood transfusion safety. Seed CR, Hewitt PE, Dodd RY, Houston, F, Cervenakova,
L. Vox Sang. 2018; 113:220-231

d. considerations (e.g., financials, etc.).
The ECDC should be contacted for expert advice on whether it still consider necessary to permanently defer
potential donors who lived in the UK for more than 6 months during the years 1980 to 1997.
It should be considered whether it is necessary to permanently defer potential donors with a history of dental
treatment or maxillofacial surgery where bovine bone material was used. This material is still manufactured
currently. Expert opinion is that this product does not constitute a risk for CJD transmission, in fact patients
treated with such products are not consented for this theoretical risk.
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Common cold
a. what the issues are;
Risk for the donor: does donation hamper the recovery from illness?
Risk for recipient: risk for transmission of viral infection to the recipient? Common cold can be caused by over
200 different viruses, the most common being rhinovirus. Rhinovirus only causes viraemia among adults in
clinically severely ill patients (for example immunocompromised patients with lower airway infection symptoms)
(Van Rijn 2017). Therefore, as a rule the common cold among otherwise healthy adults is not considered a
viraemic condition
Issues related to (select all that apply): X donor X recipient
Severity
grade of severity*DONOR
Risk(s)

Non-Severe

Severe

Life-threatening

Death

Severe

Life-threatening

Death

Aggravation of illness
X
grade of severity*RECIPIENT
Risk(s)

Non-Severe

Transmission of
infection

X

Imputability
level of imputability*DONOR
Risk(s)
Definite/Ce Likely/
rtain
Probable
Aggravation of
illness
level of imputability*RECIPIENT
Risk(s)
Definite/Ce Likely/
rtain
Probable
Transmission
of infection

Possible

Unlikely

Excluded

Not
assessable

Unlikely

Excluded

Not
assessable

X

Possible
X

Options to minimize each of the risks
Deferral of donors who are not feeling well
Product related: leucodepletion of cell components, pathogen inactivation or detecting processes in the
production.
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b. proposed criteria;
•

Defer if the donor has symptoms at the time of donation, is not feeling well and therefore does not meet
the general requirements for donor eligibility

• Deferral period after the cessation of symptoms:
No specific deferral period is recommended, with donors being considered suitable to donate once they are
feeling well and are asymptomatic (once this is true it is considered that there is no risk to the donor, nor to the
recipient.

c. justification (data/references);
Rhinovirus viremia in adult patients with high viral load in bronchoalveolar lavages. Van Rijn AL, Claas EC, von
dem Borne PA, Kroes ACM, de Vries JJC. J Clin Virol. 2017; 96:105-9.
Sensitive Detection Assays for Influenza RNA Do Not Reveal Viremia in US Blood Donors. Stramer SL, Collins
C, Nugent T, Wang X, Fuschino M, Heitman JW, Law J, Krysztof DE, Kiely N, Todd D, Vermeulen NM, Harrington
K, Kamel H, Kelvin DJ, Busch MP, St George K, Hewlett IK, Linnen JM, Norris PJ; NHLBI Retrovirus Epidemiology
Donor Study-II (REDS-II).J Infect Dis. 2012; 205(6):886-94.

d. considerations (e.g., financials, etc.).
A very common condition found in many otherwise healthy adults (individuals can have 1 to 5 such infections
per year); unnecessarily deferring of such donors has a significant negative impact on donor numbers.
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Dengue virus
a. what the issues are;
Dengue virus is a member of the Flaviviridae family and there are four distinct and closely related serotypes. The
virus is transmitted by mosquito bites. Infection provides lifelong immunity against the particular serotype.
Cross-immunity to other serotypes is partial. This virus is endemic in areas of Africa, the Americas, Eastern
Mediterranean, South-East Asia and the Western Pacific. The Incubation period is 4-10 days and the viraemic
period estimated to last 4 days. Both PCR, NAT and serology tests are available. The Dengue viral genome can be
detected by RT-PCR in blood up to day five of the infection and IgM antibodies from day five/six of the infection
(in cases of secondary dengue i.e. second infection with a different serotype of the virus, IgM antibodies are
usually detected earlier from day two to three post onset).
Although there have been extensive dengue outbreaks throughout the world, only 3 reports of Dengue being
transmitted via blood products have been documented (in 1 of these reports the imputability was established at
a molecular base). Reasons for that can be:
• In the absence of documented inquiry of both the donor and the recipient, it is often difficult to
differentiate infection transmitted by mosquitoes from transmission by blood products.
• The disease is frequently asymptomatic or mild in the donor, recipient or both, with spontaneous resolution
within a few days.
Symptoms are of a flu-like illness, and occasionally proceeds into a potentially lethal complication called severe
dengue. Severe dengue is a leading cause of serious illness and death among children in some Asian and Latin
American countries. The global incidence of dengue has grown dramatically in recent decades. About half of the
world's population is now at risk. One recent estimate indicated 390 million dengue infections per year (95%
credible interval 284–528 million), of which 96 million (67–136 million) are expected to be symptomatic (with
any severity of disease). Another study of the prevalence of dengue estimates that 3.9 billion people, in 128
countries, are at risk of infection with dengue viruses.
Most of transfusion-transmitted cases are expected to occur in areas where dengue is endemic, which
contributes to minimize the risk and establish the relation with the transfusion, especially in low-income
countries: most recipients of blood products in areas where Dengue is endemic have been already exposed to
mosquito-transmitted DENV early in their life, which prevents them from being infected again via infected blood
products (Pozetto 2015).
4 records of definite and probable transmission of DENV by blood transfusion were identified in the NOTIFY
library. Transfusion-transmitted dengue has been documented in Brazil and American Red Cross/CDC Dengue
Branch; a DENV-4 outbreak in Brazil resulted in transfusion transmission in about a third of recipients of RNApositive donations (Chen 2016). The most comprehensive study on TT-DENV showed that recipients have
approximately a 36% risk of viral transmission from the donor.

Issues related to (select all that apply): ☐ donor X recipient
Severity
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grade of severity
Risk(s)

Non-Severe

Severe

Life-threatening

Transmission of
infection

+ 75% (infected
recipients)

+ 20%
(infected
recipient)

+ 5% (infected
recipients)

Death

Imputability
level of imputability
Risk(s)
Definite/Certain
Transmission
of infection

Likely/
Probable

Possible

Unlikely

Excluded

Not
assessable

X

Options to minimize each of the risks
The options available to reduce the risk of Dengue transmission vary depending on whether measures are taken
in an endemic or a non-endemic area
Risk reduction measures:
the clinical selection of donors
the implementation of screening tests specific for dengue
the non-specific reduction or inactivation of pathogens using physical or chemical treatments applied to blood
components.

b. proposed criteria;
• Asymptomatic travellers:
28-days deferral.
• Symptomatic or diagnosed travellers:
28-days deferral following cessation of symptoms and treatment. The donor must be fully recovered.
• Diagnosed non-travellers:
28-days deferral following cessation of treatment and symptoms.
The following an be considered:
Asymptomatic donors can be screened with NAT testing (RT PCR)
Pathogen inactivation of the blood components
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c. justification (data/references);
Pathogen inactivation of Dengue virus in red blood cells using amustaline andglutathione. Aubry M, Laughhunn
A, Santa Maria F, Lanteri MC, Stassinopoulos A, Musso D .Transfusion. 2017; 57(12):2888-96.
Duration of Dengue Viremia in Blood Donors and Relationships Between donor Viremia, Infection Incidence and
Clinical Case Reports During a Large Epidemic. Busch MP, Sabino EC, Brambilla D, Lopes ME, Capuani L,
Chowdhury D, McClure C, Linnen JM, Prince H, Simmons G, Lee TH, Kleinman S, Custer B . J Infect Dis. 2016;
214(1):49-54.
Genomic and epidemiological characterization of a dengue virus outbreak among blood donors in Brazil. Faria
NR, da Costa AC, Lourenço J, Loureiro P, Lopes ME, Ribeiro R, Alencar CS, Kraemer MUG, Villabona-Arenas CJ,
Wu CH, Thézé J, Khan K, Brent SE, Romano C, Delwart E, Custer B, Busch MP, Pybus OG, Sabino EC, NHLBI.
SciRep. 2017; 7(1):15216.
Transfusion transmitted dengue: One donor infects two patients. Karim F, Nasir N, Moiz B Transfus Apher Sci.
2017; 56(2):151-53.
Dengue in the context of "safe blood" and global epidemiology: to screen or not to screen? Lanteri MC, Busch
MP. Transfusion. 2012; 52(8):1634-9.
Is transfusion-transmitted dengue fever a potential public health threat? Pozzetto B, Memmi M, Garraud O.
World J Virol. 2015; 4(2):113-23.
Mitigating the Risk of Transfusion-Transmitted Dengue in Australia. Rooks K, Seed CR, Fryk JJ, Hyland CA, Harley
RJ, Holmberg JA, Marks DC, Flower RL, Faddy HM. Blood Transfus. 2016; 2016:3059848.
Prevention of Transfusion-Transmitted Infections: Dilemmas. Zaaijer HL. Front Med (Lausanne). 2017; 4:221
https://ecdc.europa.eu/en/dengue-fever/facts/factsheet
Update on non-vector transmission of dengue: relevant studies with Zika and other flaviviruses. Chen LH, Wilson
ME. Trop Dis Travel Med Vaccines. 2016; 2:15.
http://www.who.int/en/news-room/fact-sheets/detail/dengue-and-severe-dengue
Emerging Infectious Agents and Blood Safety in Latin America. Levi JE. Front Med (Lausanne). 2018; 5:71.
Is dengue a threat to the blood supply? Teo D, Ng LC, Lam S. Transfus Med. 2009; 19(2):66-77.
Duration of Dengue Viremia in Blood Donors and Relationships Between Donor Viremia, Infection Incidence and
Clinical Case Reports During a Large Epidemic. Busch MP, Sabino EC, Brambilla D, Lopes ME, Capuani L,
Chowdhury D, McClure C, Linnen JM, Prince H, Simmons G, Lee TH, Kleinman S, Custer B; International
Component of the NHLBI Recipient Epidemiology and Donor Evaluation Study-III (REDS-III). J Infect Dis. 2016;
214(1):49-54.
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d. considerations (e.g., financials, etc.).
“The apparent lack of significant disease caused by transfusion-transmitted Dengue, Zika, and Chikungunya
virus, even in immunocompromised patients, suggests that these viruses need transmission via a mosquito bite
to cause disease. Of course, one must be careful because sound epidemiological data on this topic is scarce. On
the other hand, we must realize that tick-borne encephalitis historically was assumed to be irrelevant for blood
safety. Before automatically assuming that Zika, Dengue, Chikungunya, and Usutu virus necessitate blood safety
measures like WNV does, we must study the actual threat they pose to blood safety. We must consider to give
these viruses the “benefit of the doubt”: as long as significant post-transfusion pathology (in the number of
cases and in the nature of pathology) seems absent, blood safety measures may be avoided” (Zaaijer 2017)
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Dental treatment
a. what the issues are;
Risk for the recipient: bacteraemia in the donor due to dental care may be a risk for sepsis in the recipient.
For donors who have received bovine bone filling material please refer to Variant Creutzfeldt-Jacob Disease.
Issues related to (select all that apply): ☐ donor X recipient
Severity
grade of severity
Risk(s)

Non-Severe

Transmission of
infection

Severe

Life-threatening

X

X

Death

Imputability
level of imputability
Risk(s)
Definite/Certain
Transmission
of infection

Likely/
Probable

Possible

Unlikely

Excluded

Not
assessable

X

Options to minimize each of the risks

b. proposed criteria;
• Minor dental treatment:
Based on literature: bacteraemia with microbes of dental/oral origin is common after a variety of oral activities
and all kind of gum and tooth irritation.
Bacteraemia is typically time related to the irritation (0-30 min) and detected after tooth extraction, root
scaling, periodontal probing, suture removal, orthodontic treatment, tooth restoration, non-surgical root canal
treatment. The risk for bacteraemia is oral health dependant: the risk for bacteraemia is high – even with
chewing or tooth brushing in patients with periodontitis (picture B) – but almost zero with persons with only
gingivitis or with healthy periodontium (picture A).
Conclusion:
60 minutes’ deferral is enough for donors who have undergone small dental procedures including root scaling
and dental restoration. 1-week deferral for small surgery and tooth extraction. For donors with acute oral
infections: deferral period as for infection in general.
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• Major dental treatment:
Deferral until the healing process is at a stage where the risk of secondary infection is over

c. justification (data/references);
Update on bacteraemia related to dental procedures. Olsen I. Transfusion and Apheresis Science, 2008;
39(2):173-78.
Incidence of bacteremia after chewing, tooth brushing and scaling in individuals with periodontal inflammation.
Forner L, Larsen T, Kilian M, Holmstrup P. J Clin Periodontol. 2006; 33:401-7.

d. considerations (e.g., financials, etc.).
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Epilepsy
a. what the issues are;
Donors with a history of epilepsy are generally deferred because of concerns that vasovagal syncope associated
with blood donation may precipitate an epileptic seizure.
Anti-epileptic medication is closely monitored, and donation may change plasma concentration and affect
treatment.
Issues related to (select all that apply): X donor ☐ recipient
Severity
grade of severity
Risk(s)

Non-Severe

Worsening of condition

Severe

Life-threatening

Death

X

Imputability
level of imputability
Risk(s)
Definite/Certain
Worsening of
condition

Likely/
Probable

Possible

Unlikely

Excluded

Not
assessable

X

Options to minimize each of the risks

b. proposed criteria;
3-year deferral, if no seizures and the donor has not required treatment, then the donor can be accepted.

c. justification (data/references);
Adverse reactions in blood donors with a history of epilepsy or seizures. Krumholz A, Ness PM, Hauser
WA, Douglas DK, Gibble JW. Transfusion. 1995; 35(6):470-74.
Regulations prohibiting blood donation by individuals with seizures or epilepsy are not necessary. Krumholz
A, Ness PM, Hauser WA, Douglas DK, Gibble JW. Medical Law. 1997; 16(2):339-47.
Krasowski MD.
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Therapeutic drug monitoring of the newer anti-epilepsy medications. Krasowski MD. Pharmaceuticals. 2010;
3(6):1009-35.

d. considerations (e.g., financials, etc.).
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Frequency of donation (whole blood)
a. what the issues are;
Risk of iron deficiency.
Men tolerate blood donation better than women because they have a larger blood volume, more red blood
cells, larger iron stores, and do not menstruate.
Most male blood donors can easily tolerate whole blood donations 4-6 times a year. The same applies to many
post-menopausal female donors. There is, on the other hand, a growing problem with younger premenopausal
women who also lose iron via menstrual periods and have lower blood volumes, fewer red blood cells and
smaller iron stores. These women are not suitable as frequent whole blood donors, but they are needed to
ensure sufficiency of supply and cannot simply be excluded from the blood supply within Europe. In addition,
there is an increased risk in this group of donors for severe vasovagal events.
Issues related to (select all that apply): X donor ☐ recipient
Severity
grade of severity
Risk(s)

Non-Severe

Iron deficiency

Severe

Life-threatening

Death

X

Imputability – regarding blood donation
level of imputability
Risk(s)

Definite/Certain

Iron deficiency

X

Likely/
Probable

Possible

Unlikely

Excluded

Not
assessable

Options to minimize each of the risks
Iron deficiency: Ferritin screening.
Iron supplementation.
Tailored donation frequency.

b. proposed criteria;
• Women:
A minimum interval of 56 days is proposed.

54

• Men:
A minimum interval of 91 days is proposed.
Different countries in Europe generally use a donation frequency of 91-122 days for women and 56-90 days for
men and many countries offer donors iron supplementation based on various algorithms. It is recommended to
maintain current donation intervals together with the ability to use longer, individualized donation intervals
based on validated algorithms to ensure avoidance of iron deficiency following whole blood donations. It is
further recommended to increase the focus on the protection of young female donors through targeting the
recruitment of male donors and postmenopausal female donors as well as individualized donation rates for the
younger female donors with particular focus on iron deficiency.

c. justification (data/references);
Following whole blood donation, the body must regenerate cells, proteins, minerals and fluid. There are normal
physiological variations in these regeneration processes, but generally the body is fully recovered after 3
months. Cells are regenerated within days to weeks, proteins within hours to days and fluid within minutes to
hours.
Minerals, such as iron, are one of the critical factors for this regeneration due to relatively low levels in food or
mineral supplementation. There is strong evidence that donors can become iron-depleted through whole blood
donations, as an average of approximately 250 mg of iron per is lost per whole blood donation. There is a
growing awareness that donation-related iron deficiency may be a serious adverse event that may lead to
pathophysiological effects, such as compromised growth of foetuses during pregnancy, brain function, pica and
restless legs. Pre-menopausal female whole blood donors are particularly vulnerable, with approximately 30% of
them having almost no iron stores due to menstruations and lifestyle, including food choices and intake. Studies
have shown that only very few young female donors are able to restore their iron stores fully within 90 days of
whole blood donation.

Efficiency and safety of varying the frequency of whole blood donation (INTERVAL): a randomized trial of 45 000
donors. Di Angelantonio E, Thompson SG, Kaptoge S, Moore C, Walker M, Armitage J, Ouwehand WH, Roberts
DJ, Danesh J; INTERVAL Trial Group Lancet. 2017; 390(10110):2360-71.
Iron deficiency among blood donors: experience from the Danish Blood Donor Study and from the Copenhagen
ferritin monitoring scheme. Rigas AS, Pedersen OB, Magnussen K, Erikstrup C, Ullum H.
Transfus Med. 2019; 29 Suppl 1:23-27.
How do we manage iron deficiency after blood donation? Kiss JE, Vassallo RR. Br J Haematol. 2018; 181(5):590603.
Iron deficiency-related symptoms in whole blood donors: a systematic review. Zalpuri S, Schotten N, Baart AM,
van de Watering LM, van den Hurk K, van Kraaij MGJ. Transfusion. 2019; 59(10):3275-87.

d. considerations (e.g., financials, etc.).
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Glandular Fever (Infectious mononucleosis)
a. what the issues are;
Transmission of infection.
Epstein-Barr virus, or EBV, is one of the most common human viruses in the world. It spreads primarily through
bodily fluids, especially saliva. EBV can cause infectious mononucleosis (IM), and other illnesses. Most people
will be exposed to EBV in their lifetime but will be asymptomatic. IM is most common among teens and adults.
While EBV spreads most commonly through saliva, these viruses can also spread through blood and semen
during sexual contact, blood transfusions, and organ transplantations. People with weakened immune systems
may develop more severe symptoms and complications from EBV infection. They may also have more severe
illness caused by EBV infection.
Issues related to (select all that apply): X donor X recipient
Severity
grade of severity
Risk(s)

Non-Severe Severe Life-threatening Death

Transmission of infection

X

Imputability
level of imputability
Risk(s)
Transmission of
infection

Definite/Certain Likely/
Probable

Possible

Unlikely Excluded Not
assessable

X

Options to minimize each of the risks
Product related: Leucodepletion of cell products, donor selection
Recipient: Monitoring of immune status and EBV infections in transplant patients those with impaired immune.

b. proposed criteria;
2 weeks’ deferral after the cessation of treatment and symptoms. No palpable spleen or lymph nodes.

c. justification (data/references);
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https://www.cdc.gov/epstein-barr/hcp.html
Induction of pre-transplant Epstein-Barr virus (EBV) infection by donor blood transfusion in EBVseronegative recipients may reduce risk of post-transplant lymphoproliferative disease in adolescent renal
transplant patients: report of two cases. Babel N, Gabdrakhmanova L, Hammer M, Rosenberger C, Oppert M,
Volk HD, Reinke P. Transpl Infect Dis. 2005;7 (3-4):133-6.
.J Cancer Res Clin Oncol. The value of EBV DNA in early detection of post-transplant lymphoproliferative
disorders among solid organ and hematopoietic stem cell transplant recipients. Wareham NE, Mocroft
A, Sengeløv H, Da Cunha-Bang C, Gustafsson F, Heilmann C, Iversen M, Kirkby NS, Rasmussen A, Sørensen
SS, Lundgren JD; MATCH in PERSIMUNE study group. J Cancer Res Clin Oncol. 2018; 144(8):1569-80.
Successful management of EBV-PTLD in allogeneic bone marrow transplant recipient by virologicalimmunological monitoring of EBV infection, prompt diagnosis and early treatment. Chiereghin A, Bertuzzi
C, Piccirilli G, Gabrielli L, Squarzoni D, Turello G, Ferioli M, Sessa M, Bonifazi F, Zanoni L, Sabattini E, Lazzarotto T.
Transpl Immunol. 2016; 34:60-4.
Epstein-Barr virus transmission from a blood donor to an organ transplant recipient with recovery of the same
virus strain from the recipient's blood and oropharynx. Alfieri C, Tanner J, Carpentier L, Perpête C, Savoie A,
Paradis K, Delage G, Joncas J. Blood. 1996; 87(2):812-7.
Herpesvirus prevalence and viral load in healthy blood donors by quantitative real-time polymerase chain
reaction. Hudnall SD, Chen T, Allison P, Tyring SK, Heath A. Transfusion. 2008; 48(6):1180-7.

d. considerations (e.g., financials, etc.).
Common virus and infection among young people, often asymptomatic or with a mild clinical course. Can be
mitigated by leucodepletion; not considered an important transfusion related problem.
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Haemoglobin traits
a. what the issues are;
Inherited haemoglobin traits are endemic in Africa, South-East Asia, the Caribbean and the Mediterranean,
where the high allelic frequency offers some protection against infectious disease, particularly malaria. They are
conventionally divided into disorders of haemoglobin structure (e.g. sickle cell) and haemoglobin production
(e.g. the Thalassaemias).

Issues related to (select all that apply): X donor X recipient
Severity
grade of severity
Risk(s)

Non-Severe

Worsening of
condition
Impact on product
quality

Severe

Life-threatening

Death

X
X

X

Imputability
level of imputability
Risk(s)
Worsening of
condition
Impact on
product
quality

Definite/Certain Likely/
Possible
Probable
X

Unlikely

Excluded

Not
assessable

X

Options to minimize each of the risks

b. proposed criteria;
Every donor with a haemoglobinopathy or who has a family history or coriginates from a country with high
frequency of haemoglobinopathies should be assessed on a case-by-case basis.
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In general:
• Defer:
Thalassaemia major or intermedia, Sickle cell disease (HbSS, HbSC, HbSBthal, HbSD), High affinity haemoglobins,
other clinically significant structural or functional haemoglobinopathies.
• Accept if haemoglobin is within normal sex-adjusted range, at the discretion of the donation centre:
Alpha or beta thalassemia trait, Sickle cell trait, HbC, HbDPunjab/Oman, HbE traits, other asymptomatic traits or
compound heterozygotic haemoglobinopathies e.g. HbC/a-thal trait.

c. justification (data/references);
Prevalence of hemoglobin S trait among blood donors: a cross-sectional study. Antwi-Baffour S, Asare RO, Adjei
JK, Kyeremeh R, Adjei DN. BMC Res Notes. 2015; 8:583.
An unusual case of a spurious, transfusion-acquired haemoglobin S. Lippi G, Mercadanti M, Alberta C, Franchini
M. Blood Transfus. 2010; 8(3):199-202.
Prevalence of glucose-6-phosphate dehydrogenase deficiency and sickle cell trait among blood donors in Riyadh.
Mohammed K Alabdulaai, Khaled M Alayed, Abdulazizi F Alshakh, Shihab A Almashhadani. Asian journal of
transfusion science. 2010; 4(1):31-3.
Mimouni F, Shohat S, Reisner SH (1986). G6PD-deficient donor blood as a cause of hemolysis in two preterm
infants. Isr J Med Sci.; 22: 120-22.

d. considerations (e.g., financials, etc.).
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Hazardous occupations / Jobs
a. what the issues are;
Delayed vasovagal reactions, defined as occurring after the donor leaves the blood donation site but within 24
hours of donation, are uncommon (reported as 46:100 000) However, if the donor is in a hazardous situation, a
delayed vasovagal reaction may put the donor and others at risk of harm. For this reason, donors in hazardous
occupations (e.g. emergency services, working at heights) are advised not to resume work for at least 24 hours
after blood donation.
Issues related to (select all that apply): X donor ☐ recipient
Severity: May range from non-severe to death
grade of severity
Risk(s)

Non-Severe

Severe

Life-threatening

Death

Delayed vasovagal
reaction

X

X

X

X

Imputability
level of imputability
Risk(s)
Definite/Certain

Likely/
Probable

Delayed
vasovagal
reaction

Possible

Unlikely

Excluded

Not
assessable
X

Options to minimize each of the risks

b. proposed criteria;
It is recommended to adhere to the criteria of 12-24 hours of restriction from jobs after whole blood donation
where such delayed vasovagal events can have serious consequences for others, such as pilots and loco-drivers.
It is also advisable to consult the Blood Centre’s responsible physician.

c. justification (data/references);
Complications related to blood donation: a population-based study. Sorensen B, Johnsen S, Jorgensen J. Vox
Sanguinis. 2008; 94(2):132-7.
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d. considerations (e.g., financials, etc.).
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Haemochromatosis
a. what the issues are;
Donation becomes a treatment which may compromise blood safety if the patient-donor does not meet all the
usual donor criteria.
High ferritin may increase the risk of contamination with siderophilic bacteria e.g. Yersenia Enterocollitis.
There may be changes in the physiological characteristics of red blood cells.
Issues related to (select all that apply): ☐ donor X recipient
Severity
grade of severity
Risk(s)

Non-Severe Severe Life-threatening Death

Transfusion transmitted infections
Red blood cells not suited for transfusion

X
X

Imputability
level of imputability
Risk(s)

Definite/Certain Likely/
Probable

Transfusion transmitted
infections
Red blood cells not suited
for transfusion

Possible Unlikely Excluded Not
assessable
X
X

Options to minimize each of the risks

b. proposed criteria;
There is no evidence that uncomplicated hemochromatosis patients with normal ferritin levels (defined by
standard laboratory interval) are a threat to blood safety nor that their blood is of a lesser quality. It is
recommended that uncomplicated hemochromatosis patients with stable and normal ferritin levels can donate
in the maintenance phase of their treatment.

c. justification (data/references);
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Prevalence, donation practices and risk assessment of blood donors with hemochromatosis. Sanchez
AM, Schreiber GB, Bethel J, McCurdy PR, Glynn SA, Williams AE, Gilcher R; Retrovirus Epidemiology
Donor Study (REDS). JAMA. 2001; 286(12):1475-81.
Is blood of uncomplicated hemochromatosis patients safe and effective for blood transfusion? A systematic
review. De Buck E, Pauwels NS, Dieltjens T, Compernolle V, Vandekerckhove P. Journal of Hepatology. 2012;
57(5): 1126-34.
Facilitation of blood donation amongst haemochomatosis patients. Marrow B, Clarkson J, Chapman CE, Masson
S. Transfusion Med. 2015; 25(4):239-42.
Reassessing the safety concerns of utilizing blood donations from patients with hemochromatosis. Winters
AC, Tremblay D, Arinsburg S, Mascarenhas J, Schiano TD. Hepatology. 2018; 67(3):1150-57.
Properties of donated red blood cell components from patients with hereditary hemochromatosis. Sut
C, Hamzeh-Cognasse H, Laradi S, Bost V, Aubrège C, Acquart S, Vignal M, Boutahar N, Arthaud CA, Ange Eyraud
M, Pozzetto B, Tiberghien P, Garraud O, Cognasse F. Transfusion. 2017; 57(1): 166-77.

d. considerations (e.g., financials, etc.).
A physician must remain responsible for managing the patient’s hemochromatosis, both monitoring the ferritin
levels as well as reviewing the frequency of donations.
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Haemoglobin levels
a. what the issues are;
This parameter is of importance for red cell products, where it should be possible to estimate the increase in
patient Hb level after blood transfusion. Hb varies according to age, sex and other genetic and disease-related
conditions. It is also an important parameter for health / disease and for serious iron and other haematinic
deficiency.
Issues related to (select all that apply): X donor ☐ recipient
Severity
grade of severity
Risk(s)

Non-Severe

Iron deficiency

Severe

Life-threatening

Death

X

Imputability
level of imputability
Risk(s)
Definite/Certain
Iron
deficiency

Likely/
Probable
X

Possible

Unlikely

Excluded

Not
assessable

Options to minimize each of the risks

b. proposed criteria;
In Europe, it is recommended to adhere to the following criteria: Hb 125-175 g/L (7.7 – 10.86 mmol/l) for
women and 135-195 g/L (8.3- 12.1 mmol/L) for men.

c. justification (data/references);
Incidence, predictors and severity of adverse events among whole blood donors. Almutairi H, Salam M, Alajlan
A, Wani F, Al-Shammari B, Al-Surimi K. PLoS One. 2017; 12(7): e0179831
International forum: an investigation of iron status in blood donors. Vuk T, Magnussen K, De Kort W, Folléa
G, Liumbruno GM, Schennach H, Vandewalle G, Compernolle V, Masharova N, Karakatsiani G, Argyrou
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I, Řeháček V, Khanirzajeva G, Castrén J, Danic B, Djoudi R, Woimant G, Mueller MM, Politis C, Vaglio
S, Daugavvanaga A, Vilutytė E, Faber JC, Borg-Aquilina D, Van Den Burg P, Bokhorst A, Pogłód R, AntoniewiczPapis J, Muon M, Burta OL, Rosochová J, Mali P, Vesga MA, Schneider K, Norda R, Anderson N. Blood Transfus.
2017; 15(1):20-41.
Season and time of day affect capillary blood hemoglobin level and low hemoglobin deferral in blood donors:
analysis in a national blood bank. Bäckman S, Larjo A, Soikkeli J, Castrén J, Ihalainen J, Syrjälä M. Transfusion.
2016; 56(6):1287-94.

d. considerations (e.g., financials, etc.).
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Hepatitis A, B, C and E virus
a. what the issues are;
Risk of transmitting hepatitis virus to recipients.
Hepatitis A Virus (HAV)
Hepatitis A is a non-enveloped single-stranded RNA picornavirus of the genus Hepatovirus. The route of
transmission is through contaminated food and water or through direct contact with an infectious individual.
The incubation period is 14-28 days and symptoms range from mild to severe and include fever, anorexia
jaundice and diarrhoea. The disease is rarely fatal.
The virus can be detected by RT-PCR and HAV-specific IgM. IgM anti-HAV are detectable prior to onset of
symptoms and decline in 3-6 months.
HAV occurs worldwide both in epidemics and sporadically, the geographical characterization in high, low and
intermediate levels of infection and are closely associated with sanitary conditions and hygienic practices. No
specific HAV treatment exists, but several vaccines are available. Transfusion-transmitted HAV has been
reported.
Hepatitis B Virus (HBV)
Hepatitis B is a partly double-stranded DNA virus of the Hepadnaviridae family. The route of transmission is
blood or other body fluids, this includes perinatal transmission, sharing of needles, donated organs and
nosocomial infection through contaminated medical instruments.
The incubation period is on average 75 days (30-180 days). HBV may be asymptomatic, or the patient may have
an acute illness with jaundice, nausea and vomiting. A small subset of infected individuals may develop acute
hepatitis which can progress to fatal acute liver failure. In some individuals HBV may give cause to a chronic liver
infection which may later progress to cirrhosis or liver cancer.
Acute HBV is characterized by the presence of HBsAg and anti-HBc specific IgM, the latter appearing
approximately 8 weeks after infection and the former 1-10 weeks after infection depending on the assay used.
In the initial phase, patients may also by HBeAg positive. Chronic infections are characterized by persistent
HBsAg for more than 6 months. HBV DNA may be detected by RT-PCR after approximately 15 days after
infection.
HBV prevalence is highest in the Western Pacific and African region. There is no specific HBV treatment, but a
vaccine exists. Transfusion-transmitted HBV has been reported, however the risk has been greatly reduced since
the implementation of NAT test in the late 1990s.
Hepatitis C Virus (HCV)
Hepatitis C is a single-stranded RNA virus from the Flaviviridae family. HCV is blood borne and can be
transmitted through sharing needles, nosocomial infection through contaminated medical instruments,
transfusion of blood and blood products, sexual practices which lead to exposure to blood and vertical
transmission.
The incubation period ranges from 2 weeks to 6 months. HCV may be asymptomatic or present with symptoms
such as fever, anorexia, jaundice and abdominal pains. Chronic HCV may result in liver fibrosis and cirrhosis and
severe liver damage.
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HCV can be detected by RT-PCR and anti-HCV-specific IgM. The former is detectable after 1-2 weeks and the
latter can be detected 5-12 weeks after infection.
The virus is found worldwide. Treatment has been developed and is recommended by the WHO for persons with
chronic HCV infection. No effective vaccine is available.
Hepatitis E Virus (HEV)
Hepatitis E is classified as a genus Hepevirus in the Hepeviridae family, it is a non-enveloped single-stranded RNA
virus. 4 different types which can infect humans are described: Genotypes 1,2,3 and 4. The first two have only
been found in humans and the latter two are predominantly zoonotic. The route of transmission is faecal-oral,
mainly through contaminated drinking water. Other routes of transmission include undercooked meat from
infected animals and vertical transmission. Transfusion transmission has been reported.
The incubation period is 2-10 weeks, with an average of 5-6 weeks. Virus secretion is from a few days before
onset of symptoms of disease until 3-4 weeks after infection. Symptoms are often mild with fever, anorexia,
jaundice and slight hepatomegaly. In rare cases disease may progress to fulminant hepatitis.
Infection can be detected by RT-PCR and anti-HEV-specific IgM. IgM anti-HEV are detectable prior to onset of
symptoms and persist up to 6 months post infection.
No specific HEV treatment is available, but a vaccine has been developed, however it is currently only approved
in China. Transfusion-transmitted HEV has been reported.
Issues related to (select all that apply): X donor X recipient
Severity
grade of severity
Risk(s)

Non-Severe

Severe

Life-threatening

Death

Transmission of
infection

X

X

X

X

Imputability
level of imputability
Risk(s)
Definite/Certain
Transmission
of infection

Likely/
Probable

Possible

Unlikely

Excluded

Not
assessable

X

Options to minimize each of the risks
In general: Donor selection and testing.
Hepatitis A: Increase public awareness of route of transmission and increase focus on food preparation hygiene
Hepatitis B: childhood immunization with booster during adolescence and adulthood
Hepatitis C: limiting intravenous drug abuse by methadone replacement therapy, treatment for HCV is available,
but is extremely expensive.
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Hepatitis E: increase public awareness of the virus and frequent food-sources of infection and that the virus is
inactivated if cooked >20 minutes at >70°C.

b. proposed criteria;
All whole blood donations should be tested for HBsAg and anti-HCV antibodies. In some countries (e.g.
Germany) it is also mandatory to test for anti-HBc. There are many risk factors for hepatitis B and C, like
intravenous drug abuse and sexual high-risk behaviour (see relevant entry). There is currently a lot of debate
about the need or not need to test for hepatitis E, since, although most infection are food-borne , it may also be
transmitted by blood transfusion. No consensus could be reach within the TRANSPOSE group of a minimal
deferral period when NAT testing for Hepatitis B or C. It could however be agreed that it could be less than 6
months.
• Hepatitis A:
In case of verified or suspected infection, deferral should be dependent on the use of Hepatitis A NAT testing. If
no test, then a 6-month deferral should be applied after cessation of treatment and symptoms. If testing, then
this could be shortened to 3-months.
• Hepatitis B:
Donors reporting any risk factor (please also see risk assessment for risk behaviour) should be deferred for 6
months from the last possible exposure. If NAT testing then a shorter deferral could be applied.
For household contacts with verified Hepatits B infection the same deferral as above applies.
• Hepatitis C:
Donors reporting any risk factor (please also see risk assessment for risk behaviour) should be deferred for 6
months from the last possible exposure. If NAT testing then a shorter deferral could be applied.
For household contacts there should be no deferral period for these persons.
• Hepatitis E:
The screening of whole blood for hepatitis E is debated. Local epidemiology should be assessed. If screening
with NAT test is implemented, the same deferrals as for HAV applies, 6-months without testing after cessation
of treatment and symptoms and 3 months if NAT testing.

c. justification (data/references);
Transfusion transmission of hepatitis A virus with fecal shedding in a previously hepatitis A vaccinated recipient.
Vestergaard HT et al. J Infect Chemother. (2018) Eur J Gastroenterol Hepatol. 2013; 25(6):665-8.
Window period of anti-hepatitis A virus immunoglobulin M antibodies in diagnosing acute hepatitis A.
Lee HK, Kim KA, Lee JS, Kim NH, Bae WK, Song TJ.Transfusion. 2014; 54(9):2202-6.
Case report of a transfusion-associated hepatitis A infection. Hughes JA, Fontaine MJ, Gonzalez CL, Layon
AG, Goodnough LT, Galel SA. Transfus Med Hemother. 2016; 43(2):137-41.
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A Rare Case of Transfusion Transmission of Hepatitis A Virus to Two Patients with Haematological Disease.
da Silva SG, Leon LA, Alves G, Brito SM, Sandes Vde S, Lima MM, Nogueira MC, Tavares Rde C, Dobbin J, Apa
A, de Paula VS, Oliveira JM, Pinto MA , Ferreira Oda C Jr, Motta Ide J. Transfus Med Hemother. 2016; 43(2):13741.
Diagnosis of hepatitis a virus infection: a molecular approach. Nainan OV, Xia G, Vaughan G, Margolis HS.
Clin Microbiol Rev. 2006; 19(1):63-79.
Emerging viral infections--a potential threat for blood supply in the 21st century. de Mendoza C, Altisent C,
Aznar JA, Batlle J, Soriano V. AIDS Rev. 2012; 14(4):279-89.
https://ecdc.europa.eu/en/hepatitis-b
Hepatitis B virus infection. Trépo C, Chan HL, Lok A. Lancet. 2014; 384(9959):2053-63.
Hepatitis B, hepatitis C and HIV transfusion-transmitted infections in the 21st century. Dwyre DM, Fernando
LP, Holland PV. Vox Sang. 2011; 100(1):92-8.
Transfusion-transmitted hepatitis B virus infection. Candotti D, Allain JP. J Hepatol. 2009; 51(4):798-809.
Ordering and interpreting hepatitis B serology. Davison SA, Strasser SI. BMJ. 2014; 348:g2522.
Occult hepatitis B virus infection and blood transfusion. Seo DH, Whang DH, Song EY, Han KS. World J Hepatol.
2015; 7(3):600-6.
Hepatitis B, hepatitis C and HIV transfusion-transmitted infections in the 21st century. Dwyre DM, Fernando LP,
Holland PV. Vox Sang. 2011; 100(1):92-8.
Hepatitis B virus in transfusion medicine: still a problem? Allain JP, Candotti D; ISBT HBV Safety Collaborative
Group. Biologicals. 2012; 40(3):180-6.
https://www.who.int/news-room/fact-sheets/detail/hepatitis-c
Transmission of hepatitis C virus by blood transfusions and other medical procedures: a global review.
Prati D. J Hepatol. 20064 5(4):607-16.
Estimated risk of transmission of hepatitis C virus by blood transfusion. Koerner K, Cardoso M, Dengler T,
Kerowgan M, Kubanek B. Vox Sang. 1998; 74(4):213-6.
The contribution of transfusion to HCV infection in England. Soldan K, Ramsay M, Robinson A, Harris H,
Anderson N, Caffrey E, Chapman C, Dike A, Gabra G, Gorman A, Herborn A, Hewitt P, Hewson N, Jones DA,
Llewelyn C, Love E, Muddu V, Martlew V, Townley A. Epidemiol Infect. 2002; 129(3):587-91.
https://www.who.int/news-room/fact-sheets/detail/hepatitis-e
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https://www.who.int/hepatitis/publications/hepE-positionpaper/en/
Laboratory challenges in the diagnosis of hepatitis E virus. Al-Sadeq DW, Majdalawieh AF, Mesleh AG, Abdalla
OM, Nasrallah GK. J Med Microbiol. 2018; 67(4):466-80.
Hepatitis E in Canadian blood donors. Fearon MA, O'Brien SF, Delage G, Scalia V, Bernier F, Bigham M, Weger S,
Prabhu S, Andonov A.Transfusion. 2017; 57(6):1420-25.
Hepatitis E and blood donation safety in selected European countries: a shift to screening? Domanović D, Tedder
R, Blümel J, Zaaijer H, Gallian P, Niederhauser C, Sauleda Oliveras S, O'Riordan J, Boland F, Harritshøj L,
Nascimento MSJ, Ciccaglione AR, Politis C, Adlhoch C, Flan B, Oualikene-Gonin W, Rautmann G, Strengers P,
Hewitt P. Euro Surveill. 2017; 22(16). pii: 30514.
Hepatitis E virus RNA in Australian blood donors: prevalence and risk assessment. Hoad VC, Seed CR, Fryk JJ,
Harley R, Flower RLP, Hogema BM, Kiely P, Faddy HM. Vox Sang. 2017; 112(7):614-21.
Seroprevalence of hepatitis E virus among blood donors in northern Italy (Sondrio, Lombardy) determined by
three different assays. Galli C, Fomiatti L, Tagliacarne C, Velati C, Zanetti AR, Castaldi S, Romanò L. Blood
Transfus. 2017; 15(6):502-5.
Prevalence of hepatitis E virus infection in liver donors in Spain. Rivero-Juarez A, Aguado R, Lopez-Lopez P,
Sanchez-Frias M, Frias M, Briceño J, de la Mata M, Torre-Cisneros J, Rivero A. Clin Microbiol Infect. 2018;
24(11):1218-19.
Hepatitis E in blood donors: investigation of the natural course of asymptomatic infection, Germany, 2011.
Vollmer T, Diekmann J, Eberhardt M, Knabbe C, Dreier J. Euro Surveill. 2016; 21(35).
Frequent hepatitis E in the Netherlands without traveling or immunosuppression. Koot H, Hogema BM, Koot M,
Molier M, Zaaijer HL. J Clin Virol. 2015; 62:38-40.
Virology, serology, and demography of hepatitis E viremic blood donors in South East England. Tedder RS,
Tettmar KI, Brailsford SR, Said B, Ushiro-Lumb I, Kitchen A, Morgan D, Lattimore S, Tossell J, Ijaz S, Hewitt PE.
Transfusion. 2016; 56(6 Pt 2):1529-36.
Hepatitis E: Discovery, global impact, control and cure. Khuroo MS, Khuroo MS, Khuroo NS. World J
Gastroenterol. 2016; 22(31):7030-45.

d. considerations (e.g., financials, etc.).
Risk of hepatitis B and C are one of the main reasons for deferral groups of blood donors. Attempts should be
made to shorten the deferral period, if NAT testing is in place (e.g. the deferral for piercing and tattoos)
depending on local epidemiology.
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Herpes simplex virus and Varicella-zoster virus
a. what the issues are;
There is a theoretical risk that the virus, or any secondary infection, could be passed on through transfusion.
The herpes simplex virus is an enveloped virus with a linear double-stranded DNA enclosed in a capsid.
Transmission is depending on intimate and personal contact with someone who is excreting the virus. Typically,
HSV-1 is limited to the oropharynx and HSV-2 to the genitals. The virus may establish latency in sensory or
autonomic ganglia. Recurrence can then occur if the latent virus is reactivated. The clinical manifestations
include ulcerative and vesicular lesions. Treatment with nucleoside analogues may shorten the outbreak.
Transplantation transmitted infections through solid organ transplants has been reported.
The varicella-zoster virus is a double-stranded DNA virus which causes chickenpox as a primary infection.
Hereafter the virus becomes latent, predominantly in neurons in the perioheral autonomic ganglia. It may later
reactivate to cause herpes zoster. Reactivation becomes more frequent with increased age due to reduced cellmediated immunity to the virus. It may also be reactivatet by immunosuppressuin from disease or drugs,
infection and malignancy.
Transplantation transmitted infections through solid organ transplants has been reported.

Issues related to (select all that apply): ☐ donor X recipient
Severity
grade of severity
Risk(s)

Non-Severe

Transmission of
infection

Severe

Life-threatening

Death

X

Imputability
level of imputability
Risk(s)
Definite/Certain
Transmission
of infection

Likely/
Probable

Possible

Unlikely

Excluded

Not
assessable

X

Options to minimize each of the risks

b. proposed criteria;
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• Herpes genital or oral:
Accept if lesion is healed.
• Varicella-zoster virus:
Accept if lesions are healed.
• Herpes encephalitis:
Defer 6-12 months after ended treatment (to ensure safety of the donor).

c. justification (data/references);
Detection of herpes simplex virus DNA in plasma of patients with primary but not with recurrent infection:
implications for transfusion medicine? Juhl D, Mosel C, Nawroth F, Funke AM, Dadgar SM, Hagenström
H, Kirchner H, Hennig H. Transfusion Medicine. 2010; 20(1):38–47.
Possible Transmission of herpes simplex virus by organ transplantation. Goodman JL. Transplantation. 1989; 47
(4):609-13.
Herpesvirus: an underestimated virus. Rechenchoski DZ, Faccin-Galhardi LC, Linhares REC, Nozawa C. Folia
Microbiologica. 2017; 62(2):151-56.
Clinical Features of Varicella-Zoster Virus Infection. Kennedy PGE, Gershon AA.
Viruses. 2018; 10(11). pii: E609.
Varicella Zoster Virus (VZV). Steven A. Pergam, Ajit P. Limaye, and the AST Infectious Diseases Community of
Practice (COP). Am J Transplant. 2013; 13(Suppl 4): 38–46.
Donor organ transmission of varicella zoster due to cardiac transplantation. Fall AJ, Aitchison JD, Krause
A, Hasan A, Hamilton JR, Gould FK. Transplantation. 2000; 70(1):211-3.

d. considerations (e.g., financials, etc.).
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High-risk behaviour
a. what the issues are;
Risk for recipients of transmission of: HIV, HLTV, Hepatitis A, Hepatitis B, Hepatitis C
Issues related to (select all that apply): ☐ donor X recipient
Severity
grade of severity
Risk(s)

Non-Severe

Transmission of
infection

Severe

Life-threatening

X

X

Death

Imputability
level of imputability
Risk(s)
Definite/Certain
Transmission
of infection

Likely/
Probable

Possible

Unlikely

Excluded

Not
assessable

X

Options to minimize each of the risks

b. proposed criteria;
No consensus could be reached for a minimal deferral period for risk-behavior. It could be agreed however, that
it could be less than 6 months if NAT testing is performed.

• Sexual high-risk behaviour:
6 months deferral after last sexual contact. With use of NAT-testing (HIV, HBV, HCV) the deferral period could be
shortened.
• Individuals who have partners with sexual high-risk behaviour:
6 months deferral. With use of NAT-testing (HIV, HBV, HCV) the deferral period could be shortened.
• Sexual partners positive for HIV, HBV or HCV:
6 months deferral after last sexual contact. With use of NAT-testing (HIV, HBV, HCV) the deferral period could be
shortened.
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• Paid for sex, sex workers:
6 months deferral after last sexual contact. With use of NAT-testing (HIV, HBV, HCV) the deferral period could be
shortened
• New sex partner within the last 4 months:
Deferral should be individualized depending on risk behaviour of the donor’s new partner (partner’s risk is
important) and national epidemiology.
• Illicit drugs:
2 weeks deferral for recreational non-parenteral drug taking.
•

The lifetime deferral for intravenous drug use can be shortened to an adequate rehab time, if using NATtesting for HIV, HBV, HCV.

• Imprisonment:
Imprisonment on its own should not be a reason for deferral, but deferral is required if there is sexual or other
high-risk behaviour.
• Surgery:
Deferral period depends on the type of surgery with the aim of ensuring the wellbeing of the donor. There
should be no specific deferral for endoscopy. If the donor had a blood transfusion during surgery please see
below.
• Transfusion:
Deferral periods following a history of transfusion varies from six months to permanent deferral (depending on
the country where the donor has been transfused and local mitigation measures) - deferral should be 6 months,
potentially shorter if NAT testing is carried out and potentially longer according to local prevalence of TTI.
•

Acupuncture, piercings and tattoos:
• If performed by a non-licensed person or studio or outside the EU:
6 months deferral. A shorter deferral can be accepted if NAT testing.
• If performed in a controlled/licensed studio within the EU and national data supports no risk of
infection:
No deferral, however a one week deferral to ensure wound healing could be considered.

c. justification (data/references);
Views and experiences of men who have sex with men on the ban on blood donation: a cross sectional survey
with qualitative interviews. Grenfell P, Nutland W, McManus S, Datta J, Soldan K, Wellings K. BMJ. 2011;
343:d5604.
Reasons for noncompliance in donor risk reporting regarding male-to-male sex. Romeijn B, van Dongen A, Kok
G. Transfusion. 2016; 56(7):1899-906.
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Blood Donor Selection Steering Group of the Advisory Committee for the Safety of Blood, Tissues, Organs. Who
should donate blood? Policy decisions on donor deferral criteria should protect recipients and be fair to donors.
Brailsford SR, Kelly D, Kohli H, Slowther A, Watkins NA. Transfus Med. 2015; 25(4):234-8.
Heterosexual risk of HIV-1 infection per sexual act: systematic review and meta-analysis of observational
studies. Boily MC, Baggaley RF, Wang L, Masse B, White RG, Hayes RJ, Alary M. Lancet Infect Dis. 2009;
9(2):118-29.
Evaluating the risk of HIV transmission through unprotected orogenital sex. del Romero J, Marincovich B, Castilla
J, García S, Campo J, Hernando V, Rodríguez C. AIDS. 2002; 16(9):1296-7.
The Hidden Epidemic: Confronting Sexually Transmitted Diseases. Institute of Medicine (US) Committee on
Prevention and Control of Sexually Transmitted Diseases; Eng TR, Butler WT, editors. Washington (DC): National
Academies Press (US); 1997. https://www.ncbi.nlm.nih.gov/books/NBK232930/
Estimating the risk of blood donation associated with HIV risk behaviors. Musto JA, Seed CR, Law M, Keller
AJ, Kaldor JM. Transfusion Medicine. 2008; 18(1):49-54.
A 25-year study of the clinical and histologic outcomes of hepatitis C virus infection and its modes of
transmission in a cohort of initially asymptomatic blood donors. Allison RD, Conry-Cantilena C, Koziol
D, Schechterly C, Ness P, Gibble J, Kleiner DE, Ghany MG, Alter HJ. J Infect Dis. 2012; 206(5):654-61.
Prevalence of selected viral infections among blood donors deferred for potential risk to blood safety. Zou
S, Fujii K, Johnson S, Spencer B, Washington N, Iv EN, Musavi F, Newman B, Cable R, Rios J, Hillyer KL, Hillyer
CD, Dodd RY; ARCNET Study Group. Transfusion. 2006; 46(11):1997-2003.
Risk factors for HCV infection among blood donors confirmed to be positive for the presence of HCV RNA and
not reactive for the presence of anti-HCV. Orton SL, Stramer SL, Dodd RY, Alter MJ. Transfusion. 2004; 44(2):27581.
HCV infection through perforating and cutting material among candidates for blood donation in Belém, Brazilian
Amazon. Valois RC, Maradei-Pereira LM, Crescente JÂ, Oliveira-Filho AB, Lemos JA. Rev Inst Med Trop Sao
Paulo. 2014; 56(6):511-5.
http://ecdc.europa.eu/sites/portal/files/documents/Guidance-on-BBV-in-prisons.pdf
Changing blood donor screening criteria from permanent deferral for men who have sex with men to individual
sexual risk assessment: no evidence of a significant impact on the human immunodeficiency virus epidemic in
Italy. Suligoi B, Pupella S, Regine V, Raimondo M, Velati C, Grazzini G. Blood Transfus. 2013; 11(3):441-8.
No increased risk of transfusion-transmissible infections after tattooing, body piercing, or acupuncture among
blood donors in the Netherlands. Prinsze F, van de Laar T, Slot E, de Jong M, Bokhorst A, de Korte W, Zaaaijer H,
van den Hurke K. Transfusion. 2019; 59(8):2575-83.
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d. considerations (e.g., financials, etc.).
Men who have sex with men (MSM): It could be considered to reduce the length of the deferral period for MSM
if the donor is in a monogamous relationship following an individualised risk assessment.
Transfusion: There are economic and quality considerations that need to be considered. There are also supply
considerations as individuals who have been transfused are more sensitive to blood donation messages. The
rate of transfused blood donors can be unusually high.
Social considerations/risk of alarm: it is not always easy to explain why a history of blood transfusion is a reason
for deferral.
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Human immunodeficiency virus
a. what the issues are;
Two types of human immunodeficiency virus (HIV) exist; HIV-1 and HIV-2, both retroviruses. The first is most
common and can be found world-wide, whereas the latter is mainly found in West Africa. In 2018 there were
approximately 37.9 million people living with HIV and 1.7 million people were newly infected. More than two
thirds of people living with HIV lives in the WHO African Region. It is transmitted sexually or vertically from
mother to child.
The virus RNA is converted to DNA and integrated into the host genome in CD4+ T cells. The infection causes a
massive depletion of CD4+ T cells resulting in immunodeficiency and increased susceptibility to a wide range of
infections, cancer etc. The most advanced state of HIV infection is Acquired Immunodeficiency Syndrome (AIDS).
Early symptoms of HIV infection may be scarce and include flu-like symptoms.
The time from infection to onset of viremia (eclipse phase) is approximately 10 days, however with individual
variability. After onset of viremia, with the use of NAT testing, an infection may be detected within 5-10 days,
depending on the sensitivity of the test used. With the use of HIV antigen test the viremia will be detectable
after another approximately 4-8 days and further 2-5 days for anti-HIV IgM (Cohen 2010).
Current Anti-Retroviral Treatment is effective in suppressing but not curing HIV. Furthermore, the use of preexposure prophylactic (PrEP ) treatment may reduce the risk of HIV transmission, but does not eliminate the
risk. Furthermore, it may result fals negative test results, both for serology and NAT.
Transfusion transmitted HIV has been reported.
Issues related to (select all that apply): ☐ donor X recipient
Severity
grade of severity
Risk(s)

Non-Severe Severe Life-threatening Death

Transmission of infection

X

X

X

Imputability
level of imputability
Risk(s)

Definite/Certain

Transmission of infection

X

Likely/ Probable

Possible

Unlikely

Excluded

Not assessable

Options to minimize each of the risks
Donor selection and testing.
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b. proposed criteria;
No consensus could be reached for a minimal deferral period for risk of HIV infection. It could be agreed
however, that it could be less than 6 months if NAT testing is performed.
• If known risk of HIV infection:
6 months deferral after last risk exposure. This can be shortened if NAT testing (For details please see the risk
assessment for High-risk behaviour).
• If PrEP (pre-exposure prophylaxis) treatment:
6 months deferral after last risk exposure, this includes potential exposure while taking PrEP. This can be
shortened if NAT testing (For details please see the risk assessment for High-risk behaviour).
• If known HIV infection:
Permanent deferral, this includes treated and well-controlled HIV infection.

c. justification (data/references);
https://www.who.int/en/news-room/fact-sheets/detail/hiv-aids
Six-week follow-up after HIV-1 exposure: a position statement from the Public Health Agency of Sweden and the
Swedish Reference Group for Antiviral Therapy. Gaines H, Albert J, Berglund T, Gisslén M, Sönnerborg A,
Blaxhult A, Bogdanovic G, Brytting M, Carlander C, Flamholc L, Follin P, Haggar A, Hagstam P, Johansson M,
Navér L, Persson Blom J, Samuelson A, Ström H, Sunqvist M, Svedhem Johansson V, Tegmark Wisell K, Tegnell A,
Thorstensson R. J. Infect. Diseases. 2016; 48(2):93-8.
HIV-1 and hijacking of the host immune system: the current scenario. APMIS. 2016; 124(10):817-31.
HIV transmission through transfusion. Centers for Disease Control and Prevention (CDC). Missouri and Colorado,
2008. MMWR Morb Mortal Wkly Rep. 2010 Oct 22;59(41):1335-9.
Hepatitis B, hepatitis C and HIV transfusion-transmitted infections in the 21st century. Dwyre DM, Fernando LP,
Holland PV. Vox Sang. 2011; 100(1):92-8.
Transfusion-transmitted human immunodeficiency virus infection by a Danish blood donor with a very low viral
load in the preseroconversion window phase. Harritshoj LH, Dickmeiss E, Hansen MB, Ullum H, Jorgensen
LB, Gerstoft J. Transfusion. 2008; 48(9):2026-8.
HIV transmissions from a window-period platelet donation. Kopko PM, Fernando LP, Bonney EN, Freeman
JL, Holland PV. Am J Clin Pathol. 2001 Oct;116(4):562-6.
Who Should donate blood? Policy decisions on donor deferral criteria should perhaps protect recipients and be
fair to donors. Brailsford SR, Kelly D, Kohli H, Slowther A, Watkins NA, Blood Donor Selection Steering Group of
the Advisory Committee for the safety of blood, tissues, organs. Transfus Med. 2015; 25(4):234-8.
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Effectiveness and safety of oral HIV preexposure prophylaxis for all populations.Fonner VA, Dalglish SL, Kennedy
CE, Baggaley R, O'Reilly KR, Koechlin FM, Rodolph M, Hodges-Mameletzis I, Grant RM. AIDS. 2016; 30(12):197383.
Time Until Emergence of HIV Test Reactivity Following Infection With HIV-1: Implications for
Interpreting Test Results and Retesting After Exposure. Delaney KP, Hanson DL, Masciotra S, Ethridge
SF, Wesolowski L, Owen SM. Clin Infect Dis. 2017; 64(1):53-59.
The detection of acute HIV infection. Cohen MS, Gay CL, Busch MP, Hecht FM. J Infect Dis. 2010; 202 Suppl
2:S270-7.

d. considerations (e.g., financials, etc.).

79

Interval between whole blood donation
a. what the issues are;
Donors must recover after donation before they can donate again, especially regarding Hb level and iron stores.
Issues related to (select all that apply): X donor ☐ recipient
Severity
grade of severity
Risk(s)

Non-Severe

Iron deficiency

Severe

Life-threatening

Death

X

Imputability – regarding blood donation
level of imputability
Risk(s)

Definite/Certain

Iron deficiency

X

Likely/
Probable

Possible

Unlikely

Excluded

Not
assessable

Options to minimize each of the risks
Ferritin screening. Iron supplementation.

b. proposed criteria;
European countries generally use 91-122 days for women and 56-90 days for men as a donation interval for
whole blood; there are countries who offer donors iron supplementation based on various algorithms. It is
recommended to maintain current donation intervals and supplement with longer, individualized intervals
based on validated algorithms concerning, regeneration of the donated material and a special focus on iron
deficiency at whole blood donations. It should be noted that one country reported that the official minimum
donation interval for females was 56 days, however, as their blood bank system had adopted a longer deferral
within the interval stated above to prevent donation-induced iron deficiency it was decided by TRANSPOSE to
adhere to a proposition of a minimum interval of 91 days for female donors.

c. justification (data/references);
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Regarding whole blood, the body must regenerate cells, proteins, minerals and fluid. There are normal
physiological variations in these regeneration processes, but generally the body is fully recovered after 3
months.
Cells are regenerated within days to weeks, proteins within hours to days and fluid within minutes to hours.
Minerals, such as iron, are one of the critical factors due to relatively low food intake or mineral
supplementation. There is strong evidence that the body can become iron-depleted following whole blood
donations, as an average of approximately 250 mg of iron per is lost per whole blood donation. There is a
growing awareness that donation-related iron deficiency is a potential serious adverse event that can lead to
numerous pathophysiological effects, such as compromised growth, brain function, pregnancy, etc. Premenopausal female whole blood donors are particularly vulnerable, with approximately 30% of them having
almost no iron stores due to menstruations and lifestyle, including food choices and intake, and studies have
shown that only very few young female donors are able to restore their iron stores in full within 90 days after
whole blood donation.
Efficiency and safety of varying the frequency of whole blood donation (INTERVAL): a randomized trial of 45 000
donors. Di Angelantonio E, Thompson SG, Kaptoge S, Moore C, Walker M, Armitage J, Ouwehand WH, Roberts
DJ, Danesh J; INTERVAL Trial Group. Lancet. 2017; 390(10110):2360-2371.
Iron deficiency among blood donors: experience from the Danish Blood Donor Study and from the Copenhagen
ferritin monitoring scheme. Rigas AS, Pedersen OB, Magnussen K, Erikstrup C, Ullum H.
Transfus Med. 2019; 29 Suppl 1:23-27.
How do we manage iron deficiency after blood donation? Kiss JE, Vassallo RR. Br J Haematol. 2018; 181(5):590603.
Iron deficiency-related symptoms in whole blood donors: a systematic review. Zalpuri S, Schotten N, Baart AM,
van de Watering LM, van den Hurk K, van Kraaij MGJ. Transfusion. 2019; 59(10):3275-3287.

d. considerations (e.g., financials, etc.).
The long-term effect of iron deficiency needs to be further evaluated as well as the effect of iron supplementary
treatment and the issue as Blood Establishments as treatment responsible.
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Leishmaniasis
a. what the issues are;
Transmission of infection.
Leishmaniosis is a vector-borne disease caused by a parasite, an intracellular monocyte pathogen; the vector is
the sand-fly. It is endemic in the tropics, subtropics and Mediterranean basin. There are mainly 2 types of
infection: visceral and cutaneous Leishmaniasis. Cutaneous Leishmaniasis is less harmful and can be cured,
while visceral Leishmaniasis is normally a chronic infection. 80-98% affected individuals have an asymptomatic
infection.
Issues related to (select all that apply): ☐ donor X recipient
Severity. The severity can be from asymptomatic to life threatening
grade of severity
Risk(s)

Non-Severe

Severe

Life-threatening

Transmission of
infection

X

X

X

Death

Imputability
level of imputability
Risk(s)
Definite/Ce
rtain
Transmission
of infection

Likely/
Probable
X

Possible

Unlikely

Excluded

Not
assessable

Options to minimize each of the risks
Leukodepletion

b. proposed criteria;
Previous cases of transfusion transmitted leishmaniasis have been reported.
Given it is very difficult to confirm the diagnosis and it is difficult to assess whether organs have been
permanently damaged, all individuals with a history of Leishmaniasis should be permanently deferred. However,
if successfully treated and experts within microbiology or infectious diseases confirms no risk of transmission,
then the donor can be accepted.
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c. justification (data/references);
Personal communication, Institute for Infectious Medicine in Berlin.
Leishmania infections: Molecular targets and diagnosis. Akhoundi M, Downing T, Votýpka J, Kuhls K, Lukeš
J, Cannet A, Ravel C, Marty P, Delaunay P, Kasbari M, Granouillac B, Gradoni L, Sereno D.Molecular Aspects of
Medicine. 2017; 57, 1-29.
Transfusion transmitted leishmaniasis. What to do with blood donors from endemic areas? Mansueto P, Seidita
A, Vitale G, Cascio A. Travel Med Infect Dis. 2014; 12(G PT A),617-27.
Cutaneous leishmaniasis, cutaneous glandular leishmaniasis and transfusional kala-azar. Andre R, Brumpt
L, Dreyfus B, Passelecq A, Jacob S. Trop Dis Bull 1958; 44: 379- 81.
Transfusion-transmitted leishmaniasis: a practical review. Jimenez-Marco T. Transfusion. 2016; 56(S1) S45-51.

d. considerations (e.g., financials, etc.).

83

Leprosy
a. what the issues are;
Transmission of infection.
Risk for the donor: does blood donation hamper the recovery from the illness?
Leprosy is a chronic infectious disease caused by Mycobacterium (M.) leprae. Worldwide this is an important
infection but is not common in Europe. The highest incidence is found in India, Brazil, and Indonesia. While the
exact route of transmission remains unknown, nasal droplet infection is thought to be most likely, but the
infection is thought also to be transfusion transmittable. However, no there are no reports of transmission
through transfusion.
Issues related to (select all that apply): ☐ donor X recipient (mainly)
Severity
grade of severity
Risk(s)

Non-Severe

Severe

Transmission of infection

Life-threatening

Death

X

Imputability
level of imputability
Risk(s)

Definite/Certain Likely/
Probable

Transmission of
infection

Possible Unlikely Excluded Not
assessable

X

Options to minimize each of the risks

b. proposed criteria;
Chronical serious infection with a potential transmission by transfusion: permanent deferral if diagnosed.

c. justification (data/references);
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Update on the epidemiology, diagnosis, and treatment of Leprosy. Reibel F, Cambau E, Aubry A. Médecine et
Maladies Infectieuses. 2015; 45(9):383-93.
Leprosy - an overview of clinical features, diagnosis, and treatment. Fischer M. . J Dtsch Dermatol Ges. 2017;
15(8):801-27.
Asymptomatic Leprosy Infection among Blood Donors May Predict Disease Development and Suggests a
Potential Mode of Transmission. Goulart IM, Araujo S, Filho AB, de Paiva PH, Goulart LR . J Clin Microbiol. 2015;
53(10):3345-8.
Mitteilungen des Arbeitskreises Blut des Bundesministeriums für Gesundheit: Mycobacterium leprae –der
Erreger von Lepra Stellungnahmen des Arbeitskreises Blut des Bundesministeriums für Gesundheit.
Bundesgesundheitsbl. 2016;59:1508–21.

d. considerations (e.g., financials, etc.).
Very rare in Europe; deferring patients with diagnosed leprosy does not have any remarkable effect on donor
base in Europe.
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Malaria
a. what the issues are;
Transmission of plasmodium parasites by transfusion, causing malaria infection in the recipient.
Malaria is one of the major world public health problems, causing 350-500 million infections worldwide and
approximately 1 million deaths annually. The incubation period mainly varies between 7 and 15 days, but long
incubation periods of several months have also been observed, depending on the characteristics of the patients
and the Plasmodium species.
Travelers from non-endemic countries, who have no prior exposure, will almost always develop symptoms; thus,
this risk is largely captured by a short deferral period and antibodies are usually detectable within weeks postinfection, but it may take up to 4 months.
The highest risk for transfusion transmitted infection is from former residents in areas where malaria is endemic
as such individuals can develop semi-immunity and have an asymptomatic infection, which can persist
indefinitely.
Plasmodium vivax and Plasmodium ovale may cause relapses of malaria several months or years after the initial
transmission event and the first episode of malaria.
Issues related to (select all that apply): ☐ donor X recipient
Severity: Ranging from asymptomatic to death.
grade of severity
Risk(s)

Non-Severe

Transmission of
infection

Severe

Life-threatening

Death

X

X

X

Imputability
level of imputability
Risk(s)

Definite/Certain

Transmission of
infection

X

Likely/
Probable

Possible

Unlikely

Excluded

Not
assessable

Options to minimize each of the risks
Clinical selection of donors
Selective testing of donors at risk for (asymptomatic) infection
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b. proposed criteria;
•

Deferral of donors with a history of malaria infection (unless the donor is now asymptomatic, no longer
requiring treatment and test for antibodies is negative).

•

Deferral of symptomatic donors at risk for malaria due to fever of unknown origin after travelling to malaria
area (unless test for antibodies is negative at least 4 months after symptoms resolved).

•

Deferral of asymptomatic donors at risk for malaria due to recent travel to malarial area (Europe is
considered non-malarial area3). Deferral period; 4 months (6 months without malaria antibody testing).

•

Deferral of donors who were born or lived a certain period of time in malarial area (unless test for
antibodies is negative). Defer for 4 months since last potential exposure.

Risk from transfusion may be addressed by deferring donors for long enough post-travel to either develop
symptoms or resolve the infection, or by testing at-risk donors after a shorter deferral period. TRANSPOSE
members agreed that there is a need for a common European guideline on the matter of malaria specifically on
how to address the matter of donors with previous residency in an endemic malaria area. This concerns both
the definition of previous residency and management. Due to the complexity of this issue, it was not possible to
propose a deferral period.

c. justification (data/references);
https://ecdc.europa.eu/en/malaria/facts/factsheet
The Epidemiology of Imported Malaria and Transfusion Policy in 5 Nonendemic Countries. O'Brien SF, Delage G,
Seed CR, Pillonel J, Fabra CC, Davison K, Kitchen A, Steele WR, Leiby DA. Transfus Med Rev. 2015; 29(3):162-71.
European Centre for Disease Prevention and Control. Multiple reports of locally-acquired malaria infections in
the EU – 20 September 2017. Stockholm: ECDC; 2017.
Assessing the safety and efficacy of a test-based, targeted donor screening strategy to minimize transfusion
transmitted malaria. Seed CR, Kee G, Wong T, Law M, Ismay S. Vox Sanguinis 2010; 98:182–92.
Post‑exposure serological responses to malaria parasites in potential blood donors. Portugal-Calisto D, Ferreira
AR, Silva MS, Teodósio R. Malar J 2016; 15(1):548.
Malaria and blood transfusion. Kitchen AD and Chiodini PL. Vox Sanguinis 2006; 90:77-84.
Serological investigations in retrospective diagnosis of malaria. Draper CC, Sirr SS. BMJ 1980; 280(6231):157576.
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Transfusion-transmitted malaria in the United States from 1963 through 1999. Mungai M, Tegtmeier
G, Chamberland M, Parise M.N Engl J Med. 2001; 344:1973-8.
European strategies against the parasite transfusion risk. Reesink HW. Transfusion Clinique et Biologique 2005;
12:1–4.
The current status and potential role of laboratory testing to prevent transfusion-transmitted malaria. Seed
CR, Kitchen A, Davis TM.Transfusion Medicine Reviews, 2005; 19(3):229-240.
Towards pathogen inactivation of red blood cells and whole blood targeting viral DNA/RNA: design,
technologies, and future prospects for developing countries. Drew VJ, Barro L, Seghatchian J, Burnouf T. Blood
Transfus 2017; 15:512-2.
Effect of Plasmodium inactivation in whole blood on the incidence of blood transfusion-transmitted malaria in
endemic regions: the African Investigation of the Mirasol System (AIMS) randomised controlled trial. Allain JP,
Owusu-Ofori AK, Assennato SM, Marschner S, Goodrich RP, Owusu-Ofori S. Lancet. 2016; 387(10029):1753-61.

d. considerations (e.g., financials, etc.).
Four records were identified in the NOTIFY library of certain and probable transmission of malaria (4 different
species of plasmodium/ 93 cases) by blood transfusion.
In England from 2010 to 2013, 14 (0.7%) of 1955 donations with reference serological activity were confirmed
malarial DNA positive, all with residency risk and considered to be semi-immune. Thus, very broad risk criteria
identify most risk donors, and parasitaemia is rare.
In the EU/EEA countries almost 100% of reported cases of malaria occurred in malaria-endemic countries. In
2016, 10 cases were reported as locally acquired, these cases considered sporadic and resulted from
transmission by a local mosquito infected from an imported case (introduced malaria) or by an infected
mosquito that was transported by aircraft (airport malaria). No sustainable locally acquired transmission of
malaria was reported in the EU/EEA in 2016. So, Europe can be considered a non-malarial area.
Deferral of at least 4 months after last exposure prior to testing the donor for malaria antibodies provides
sufficient time for the development of an antibody response to malaria and therefore its sensitivity would be
expected to exceed that observed in acute clinical samples.
Anti-Plasmodium spp. antibodies can circulate in the bloodstream many years after exposure to malaria in
individuals born in malaria endemic areas and/ or with history of malaria. In these cases, the questionnaire
should be supported by serological testing.
The residency status applies regardless of whether the individual was resident as a child or as an adult, because
long-term exposure as an adult can also result in an individual becoming semi-immune to P. Falciparum.
The rejection rate of at-risk donors for malaria infection in Europe reported in 2005 was in between 0.1% and
0.6%.
Seed et al concluded in 2005 that serological screening of all donations in non-endemic countries is not costeffective, but targeted screening of donors identified at risk by the donor questionnaire can reduce wastage
while keeping the blood supply safe.
For endemic areas pathogen inactivation may play a role in mitigating the risk for transfusion-transmitted
malaria.
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Malignancies
a. what the issues are;
Risk for the donor: does blood donation increase the risk of cancer? Based on listed litterature (Racila 1998): no
risk
Risk for recipient: is there a risk of transmitting malignant disease? Based the listed literature (Yang 2010,
Edgren 2007, Hjagrim 2015): globally no risk, discrepant study results for non-Hodgkin Lymphoma
No transmission of cancer though transfusion of blood components has been shown to date. This is true even
though cancer is a frequent disease with a variable, but generally relatively long occult phase before diagnosis.
Cancer incidence in Switzerland is about 400 cases / 100'000 inhabitants / year (Schweizerischer Bundesamt für
Statistik, 2015), this means +/- 1:250 inhabitants/year. Assuming an occult phase before diagnosis of 3 to 6
months, this means that 1:500 to 1:1,000 “healthy donors” are carriers of malignant tumour cells at the
moment of their blood donation. Thus, in at least 1:1,000 donations cancer cells may potentially be collected
with a blood component and thus contaminate a blood product.
First, donors in remission after a diagnosis of cancer could donate again, if the estimated risk of cancer
persistence or relapse is not significantly higher than the risk in a healthy individual. We assume that donors in
complete remission from solid cancer for a time interval of several years (for example 5 years) and under regular
follow up do not have a significantly higher risk of being carrier of cancer cells compared to healthy individuals
with no history of cancer.
Second, the literature available does not document an increased risk for patients if they are transfused with
products collected from donors with cancer disease. Studies performed on this topic have investigated if cancer
is transmitted through direct transfusion of malignant blood cells, if transfused patients have a higher risk of
developing cancer, and if patients receiving blood from donors developing cancer have a higher risk to develop
themselves a malignant disease. Studies are all negative apart from non-Hodgkin Lymphoma patients, where the
results are controversial. Globally, studies strongly suggest that cancer is not transmitted by transfusion of blood
components.
The situation is different for solid organ transplantation, where an increased risk of cancer for recipient is well
documented, although transplantation is performed less frequently than transfusion. The reasons may be the
immunosuppression of the patient, the HLA-identity, the high tumour burden, the direct implantation of the
tumour within the recipient, and a prolonged exposure of the recipient to the malignant cells.
Issues related to (select all that apply): X donor X recipient
Severity
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grade of severity* DONOR
Risk(s)

Non-Severe

Increased risk of cancer
grade of severity* RECIPIENT
Risk(s)

Severe

Life-threatening

Death

Life-threatening

Death

X
Non-Severe

Severe

Transmission of malignant disease

X

Imputability
level of imputability*DONOR
Risk(s)
Definite/Certain Likely/
Probable
Increased risk of cancer
level of imputability*RECIPIENT
Risk(s)
Definite/Certain Likely/
Probable
Transmission of malignant
disease

Possible Unlikely Excluded Not
assessable
X
Possible Unlikely Excluded Not
assessable
X

Options to minimize each of the risks
Deferral of donors with a history of blood cell related cancer, leucodepletion of cell components.

b. proposed criteria;
• Premalignant conditions:
No deferral.
• Non-haematological cancers, treated and cured:
A minimum deferral period of 5 years, after end of treatment and cessation of all symptoms should be
considered. Risk of recurrence should be included in assessment.
• Malignancy of hematopoietic tissues and cells:
Permanent deferral.

c. justification (data/references);
Can blood transfusion transmit cancer? A literature reviews. Yang H, Lee J, Seed CR, Keller AJ. Transfus Med Rev.
2010; 24(3):235-43.
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Risk of cancer after blood transfusion from donors with subclinical cancer: a retrospective cohort study. Edgren
G, Hjalgrim H, Reilly M, Tran TN, Rostgaard K, Shanwell A, Titlestad K, Adami J, Wikman A, Jersild C, Gridley G,
Wideroff L, Nyrén O, Melbye M. Lancet. 2007; 369(9574):1724-30.
No evidence of transmission of chronic lymphocytic leukemia through blood transfusion. Hjalgrim H, Rostgaard
K, Vasan SK, Ullum H, Erikstrup C, Pedersen OB, Nielsen KR, Titlestad KE, Melbye M, Nyrén O, Edgren G. Blood.
2015; 126:2059-61.
Donation frequency, iron loss, and risk of cancer among blood donors. Edgren G, Reilly M, Hjalgrim H, Tran TN,
Rostgaard K, Adami J, Titlestad K, Shanwell A, Melbye M, Nyrén O. J Natl Cancer Inst. 2008; 100(8):572-9.
Detection and characterization of carcinoma cells in the blood. Racila E, Euhus D, Weiss AJ, Rao C, McConnell
J, Terstappen LW, Uhr JW. Proc Natl Acad Sci USA. 1998; 95(8): 4589-94.
Host genetics and tumour metastasis. Hunter Kw. Br J Cander. 2004; 90:752-5.
Attempted transmission of human leukemia in man. Thiersch JB. J Lab Clin Med. 1945; 30:866-74.
Attempted transmission of acute leukemia from man to man by the sternal marrow route. Thiersch JB. Cancer
Res. 1946; 6:695-8.
Disappearance of leukemic cells in non-leukemic recipients during transfusions and cross-circulation studies.
Bierman HR. Am J Med. 1950; 8:522-3.
The function and fate of transfused leukocytes from donors with chronic myelocytic leukemia in leukopenic
recipients. Freireich EJ, Levin RH, Whang J, Carbone PP, Beonxon W, Morse EE. Ann N Y Acad Sci. 1964;
113:1081-9.
Sustained post-transfusion granulocyte count increments following
transfusion of leukocytes obtained from donors with chronic myelogenous leukemia. Schiffer CA, Aisner
J, Dutcher JP, Wiernik PH. Am J Hematol. 1983; 15:65-74.
Morbidity and mortality among recipients of blood from preleukemic and prelymphomatous donors. Greenwald
P, Woodard E, Nasca PC, Hempelmann L, Dayton P, Maksymowicz G, Blando P, Hanrahan LR Jr, Burnett WS.
Cancer. 1976; 38:324-8.
Allogeneic blood transfusion as a risk factor for subsequent development of non-Hodgkin’s lymphoma.
Vamvakas EC. Transfus Med Rev. 2000; 14:258-68.
Blood transfusions and risk of non-Hodgkin’s lymphoma subtypes and chronic lymphocytic leukemia. Cerhan
JR, Wallace RB, Dick F, Kemp J, Parker AS, Zheng W, Sellers TA, Folsom AR.Canc Epidemiol Biomarkers Prev.
2001; 10:361-8.
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Risk of cancer after blood transfusion from donors with subclinical cancer: A retrospective cohort study. Edgren
G, Hjalgrim H, Reilly M, Tran TN, Rostgaard K, Shanwell A, Titlestad K, Adami J, Wikman A, Jersild C, Gridley
G, Wideroff L, Nyrén O, Melbye M. Lancet. 2007; 369:1724-30.
Transmission of cancer from donor organs. Penn I. Ann Transpl. 1997; 2:7-12.

d. considerations (e.g., financials, etc.).
Deferring individuals with a history of any malignancy (even cured) causes many deferrals (about every third
individual suffers from a malignancy during his/her lifetime).
Deferring individuals who have been told they are cured and discharged from follow up means they get a
conflicting message from the blood establishment of still being “ill”.
The positive association between frequent plasma donation and risk of non-Hodgkin lymphoma deserves
further exploration.
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Medication
a. what the issues are;
In principle the use of medications should not automatically lead to donor deferral. Donor deferral is most
commonly related to the underlying disease requiring treatment, such as cardiovascular disease, diabetes,
anaemia and malignancies rather than the specific medication. Generally, medications in the trace amounts that
may be found in blood and blood components are considered harmless to patients. Some medication may also
allow the donor to re-enter as an active donor, this included well-regulated anti-hypertensive treatment. A
review showed no increased risk of adverse reactions in donors with treated hypertension and Type-2 diabetes.
However, there are some conditions requiring treatment that are not in themselves a reason to defer a donor,
but the medication used to treat them may require donor deferral:
Donors taking drugs to treat acne with retinoids which are proven teratogens.
Donors with benign enlargement of prostate and taking 5-alpha reductase inhibitors which are also teratogens.
Donors taking misoprostol to prevent peptic ulcer. Misoprostol may cause birth defects, abortion (sometimes
incomplete), premature labour or rupture of the uterus if given to pregnant women.
Certain anti-inflammatory drugs like aspirin, aspirin containing medicines, piroxicam (Feldene® and Brexidol®) or
other NSAIDs may impact platelet function if taken within the last 2 to 10 days. In such cases the donation
should not be used in the preparation of platelet concentrates, because the antiplatelet effect of low-dose
aspirin is well established and might also influence the recipient due to the reduced product quality.
A pragmatic view should be taken of treatment of infections with antibiotics. Provided that the donor is in good
health, deferral is limited to 2 weeks from full recovery and 1 week after cessation of antimicrobial therapy,
whichever is the longer. This is based on what may be regarded as a reasonable recovery period for the
infection and is not related to the antimicrobial therapy itself. In case of prophylactic treatment e.g. for acne,
the medication itself should not automatically lead to deferral.
If the donor is taking the following medications, they should not donate. This will continue for a period of time
after the cessation of taking the medication
Isotretinoin: used for acne
Acitretin: used for acne and psoriasis
Etretinate: used for acne
Dutasteride: used for benign prostatic hypertrophy (enlarged prostate)
Finasteride: used for benign prostatic hypertrophy and hair loss
Misoprostol (Cytotec): intended for administration along with nonsteroidal anti-inflammatory drugs (NSAIDs),
including aspirin, to decrease the chance of developing an NSAID-induced gastric ulcer.
Issues related to (select all that apply): X donor X recipient
Severity
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grade of severity* DONOR
Risk(s)

Non-Severe Severe Life-threatening Death

Teratogens

X

Anti-inflammatory drugs

X

Anti-hypertensive drugs

X

Medication for osteoporosis X
Antimicrobial medication

X

Antihistamines

X

grade of severity*RECIPIENT
Risk(s)

Non-Severe Severe Life-threatening Death

Teratogens

X

Anti-inflammatory drugs

X

Anti-hypertensive drugs

X

Medication for osteoporosis X
Antimicrobial medication

X

Antihistamines

X

Imputability
level of imputability
Risk(s)
Teratogens
Anti-inflammatory drugs
Anti-hypertensive drugs
Medication for
osteoporosis
Antimicrobial medication
Antihistamines

Definite/Certain Likely/
Probable
X
X
X
X

Possible Unlikely Excluded Not
assessable

X
X

Options to minimize each of the risks
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Permanent or temporary deferral of donor

b. proposed criteria;
There is no special data about harm caused by medications in donor blood, the risk is estimated by their
pharmacology and detected side effects. For example, teratogens are considered dangerous even if touched or
inhaled randomly, content in donor blood can be even higher.
The reason for medical treatment should be assessed. Both half-life and active metabolites must be included in
the risk assessment. Impact on product quality and potential teratogenic effects should also be evaluated. If the
treatment has a narrow target plasma concentration interval, then the effect of donation on plasma
concentration should be assessed, especially for plateletpheresis donors.
•
•
•

•
•
•
•

Teratogens: A temporary deferral should be applied based on half-life and metabolisation
Anti-inflammatory drugs: a temporary deferral should be applied based on half-life and metabolisation
Antihypertensive treatment:
In general: if >2 weeks after the beginning of the treatment and the blood pressure is stable, then the
donor can donate
ACE-Inhibitors: It is recommended that the donor do not take ACE-inhibitors on the day of apheresis due
to the risk of adverse reactions (see references).
Medication for osteoporosis: for plateletpheresis donors, special attention must be paid due to the risk
of aggravation of the disease by citrate exposure.
Antimicrobial drugs: No deferral if used prophylactic for a condition that does not lead to donor
deferral. In case of acute infection, the deferral should depend on the infection
Antihistamines: No deferral

c. justification (data/references);
New Retinoids for Dermatologic Diseases: Uses and Toxicity. Lowe NJ, David M. Dermatologic Clinics.1988;
6(4):539-52.
Life-and-Death Decisions Influenced by Retinoids. Rogers MB. Current topics in Developmental Biology. 1997;
35:1-6.
An overview of the retinoids. Boyd AS. The American Journal of Medicine. 1989; 86(5):568-74.
Human Toxicology of Chemical Mixtures (Second edition). Zeliger HI. 2011: 341-353.
The first 3500 years of aspirin history from its roots – A concise summary. Montinari MR, Minelli S, De Caterina
R. Vascular Pharmacology, In Press, Available online 2 Nov 2018.
Apheresis and ACE inhibitors. Brecher ME, Owen HG, Collins ML. Transfusion. 1993; 33(11):963-4.
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Hypotension during sham apheresis in a patient taking ACE inhibitors. Petrucco A, Bordin P, Da Col PG, Fonda M,
Cattin L. JAMA. 1995; 273(7):520-1.
Therapeutic Plasma Exchange in Renal Disorders. Ranganathan D, John GT. Indian J Nephrol. 2019; 29(3):151-59.
Safety of blood donation from individuals with treated hypertension or non-insulin dependent type 2 diabetes a systematic review.Stainsby D, Brunskill S, Chapman CE, Dorée C, Stanworth S. Vox Sang. 201; 98(3 Pt 2):43140.

d. considerations (e.g., financials, etc.).
Evaluation of the potential risk of exposure to a certain medication requires knowledge and expertise within
farmakology. Furthermore extensive risk assessments of all groups of medication must be made. Time,
ressources and expertice was not available for this within TRANSPOSE.
In stead, as an example, we here propose criteria for two common types of medication and two selected groups
with high risk to the recipient and high impact on product quality. However, there is a need for further work to
make a European assessment and common recommendation for evaluating donor medication and the impact of
donation on the treatment itself.

96

Obesity
a. what the issues are;
Donors with a high BMI are at risk of having their blood volume overestimated increasing the risk of adverse
reactions, in particular vasovagal reactions.
Issues related to (select all that apply): X donor ☐ recipient
Severity
grade of severity
Risk(s)

Non-Severe Severe Life-threatening Death

Hemodynamic instability

X

Imputability
level of imputability
Risk(s)
Hemodynamic
instability

Definite/Certain Likely/
Probable
X

Possible Unlikely Excluded Not
assessable

Options to minimize each of the risks

b. proposed criteria;
No deferral based on BMI, but donor must be able to adhere to normal donation procedure and meet all other
eligibility criteria.

c. justification (data/references);
Estimating blood volume in obese and morbid obese patients. Lemmens HJ, Bernstein DP, Brodsky JB. Obesity
Surgery, 2006; 16:773-76.

d. considerations (e.g., financials, etc.).
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Osteomyelitis
a. what the issues are;
Risk for bacterial transmission to the recipient. The treatment may be long lasting and the risk for relapses is
high. A donor with osteomyelitis not secondary to trauma may suffer from other diseases (diabetes, heart valve
disease etc.)
Issues related to: ☐ donor X recipient
Severity
grade of severity
Risk(s)

Non-Severe

Transmission of
infection

Severe

Life-threatening

Death

X

Imputability
level of imputability
Risk(s)
Definite/Certain
Transmission
of infection

Likely/
Probable
X

Possible

Unlikely

Excluded

Not
assessable

Option to minimize each of the risks
Defer the donors until there is confirmation that the infection has been cleared, to minimize the risk of
bacteremia
Defer the donor for an additional time period until the risk of relapse is considered to be low, to minimize the
risk of occult bacteremia related to undetected relapse
Defer the donor for enough time to ensure that an underlying disease would be identified

b. proposed criteria;
Defer the donor until the risk for relapses is considered to be as low as possible. Because the risk for relapse is
highest during the first 12 months after treatment (Ref1) that a deferral period of 2x this interval (i.e. 2 years)
should be applied. During such a deferral period any underlying disease is likely to be identified.

c. justification (data/references);
98

Differences in the Clinical Outcome of Osteomyelitis by Treating Specialty: Orthopedics or Infectiology. Arias CA,
Betancur MC, Pinzón MA, Arango DC, Taffur CAC, Prada EC. PLOS ONE. 2015; 10(12): e0144736.
Bacterial osteomyelitis: microbiological, clinical, therapeutic, and evolutive characteristics of 344 episodes.
García Del Pozo E, Collazos J, Cartón JA, Camporro D, Asensi V. Rev Esp Quimioter. 2018; 31(3):217-25.

d. considerations (e.g., financials, etc.).
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Pericarditis
a. what the issues are;
Risk for the donor because of impaired heart function which could lead to decompensation during or after a
blood donation, and risks for life-threatening complications like arrhythmia.
In acute pericarditis / myocarditis there may be a risk of transmission of pathogens to the recipient
Issues related to (select all that apply): X donor X recipient
Severity
grade of severity*DONOR
Risk(s)

Non-Severe

Severe

Aggravation of the
disease
grade of severity*RECIPIENT
Risk(s)

Life-threatening

Death

X

Non-Severe

Transmission of
infection

Severe

Life-threatening

Death

X

Imputability
level of imputability*DONOR
Risk(s)
Definite/Certain
Aggravation of
the disease
level of imputability*RECIPIENT
Risk(s)
Definite/Certain
Transmission
of infection

Likely/
Probable

Possible

Unlikely

Excluded

Not
assessable

Unlikely

Excluded

Not
assessable

X

Likely/
Probable

Possible
X

Options to minimize each of the risks
Deferral until the donor is cured and well, and the heart function is fully re-established, generally several weeks.
Because of the unpredictable severe complications, a long deferral is recommended; this would also mean that
any viraemia, if previously present, should be resolved.
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b. proposed criteria;
If not requiring treatment: defer the donor for 6 months after recovery (criteria below for recovery may apply)
If requiring treatment: defer the donor until they have been cured and are again well (no pericardial fluid
present, heart function normal, no longer requiring follow up by a specialist), with a minimum period of 6
months deferral.

c. justification (data/references);
Sports and inflammatory heart diseases. Srdjan Cakic and Urs Eriksson. Schweizerische Zeitschrift für
Sportmedizin und Sporttraumatologie. 2011; 59(2):87–89.
Coxsackievirus B detection in cases of myocarditis, myopericarditis, pericarditis and dilated cardiomyopathy in
hospitalized patients. Gaaloul I, Riabi S, Harrath R, Hunter T, Hamda KB, Ghzala AB, Huber S, Aouni M.Molecular
Medicine Reports. 2014;10:2811-18.

d. considerations (e.g., financials, etc.).
We suggest adding myocarditis to this issue (pericarditis and myocarditis cause similar risks and are frequently
both present in patients with heart involvement in infectious diseases.
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Pregnancy, breastfeeding and termination of pregnancy
a. What the issues are;
During pregnancy, iron requirements are increased to support maternal erythropoietic expansion and foetal
growth and development. Iron supplement of 15-30 mg/d is recommended. After pregnancy 14- 24%
(depending on iron supplement) women remain iron depleted mainly due to prepartum anaemia, but also blood
loss in relation to child birth and lactation.
Issues related to (select all that apply): X donor ☐ recipient
Severity
grade of severity
Risk(s)

Non-Severe Severe Life-threatening Death

Pelvic infection after surgical abortion

X

Iron deficiency

X

Imputability
level of imputability
Risk(s)

Definite/Certain Likely/
Probable

Pelvic infection after
surgical abortion
Iron deficiency

Possible Unlikely Excluded Not
assessable

X
X

Options to minimize each of the risks

b. proposed criteria;
• Pregnancy:
6 months deferral post pregnancy
• Breastfeeding:
It is advised to consider a deferral of 30 days after cessation of breastfeeding.
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•

Termination:
• Up to 12 weeks gestation:
Defer the donor: the same number of weeks as the pregnancy plus an extra 12 weeks for RhD- donors.
• 12 weeks and more:
Defer the donor for 6 months

c. justification (data/references);
Iron deficiency Anemia in Pregnancy. C. Breymann Seminars in Hematology. 2017; 52(4):339-47.
“Postpartum anemia I: definition, prevalence, causes, and consequences. N. Milman. Annals of Hematology,
2011; 90:1247.
Complications of surgical Abortion. Diedruch J, Steinauer J. Clinical Obstetrics and gynecology. 2009; 52, Nb
2:205-12.
Safe Abortion, 2nd edition, Technical and Policy Guidance for Health Systems, Geneva: World Health
Organization; 2012. ISBN-13: 978-92-4-154843-4.

d. considerations (e.g., financials, etc.).
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Q fever
a. What the issues are;
Risk for the donor: does blood donation hamper the recovery from illness?
Recipient risk: Q fever is a disease caused by the bacteria Coxiella burnetii. This bacteria naturally infects some
animals, such as goats, sheep, and cattle. C. burnetii bacteria are found in birth products (i.e. placenta, amniotic
fluid), urine, faeces, and milk of infected animals. People can acquire the infection by breathing in dust that has
been contaminated by infected animal faeces, urine, milk, and birth products. Transmission by transfusion has
been documented, but the risk is very low. 50% of infected individuals remain asymptomatic; the remaining 50%
develop flu-like symptoms including fever, chills, fatigue, and muscle pain. A chronic infection with Q fever is a
rare but very serious form of the infection, leading to endocarditis; it can take 1 year before the course/risk of
chronic infection is confirmed.
Issues related to (select all that apply): ☐ donor X recipient (mainly)
Severity
grade of severity
Risk(s)

Non-Severe Severe Life-threatening Death

Transmission of infection

X

X

X

Imputability
level of imputability
Risk(s)
Transmission of
infection

Definite/Certain Likely/
Probable

Possible Unlikely Excluded Not
assessable

X

Options to minimize each of the risks

b. proposed criteria;
Permanent deferral, however, if successfully treated and experts within microbiology or infectious diseases
confirms no risk of transmission, then the donor can be accepted.

c. justification (data/references);
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Estimating the transfusion transmission risk of Q fever. Oei, W, Kretzschmar ME, Zaaijer HL, Coutinho R, Poel CL,
Janssen MP. Transfusion. 2014; 54:1705-11.

Long-Term serological follow-up of acute Q-fever patients after a large epidemic. Wielders CC, van Loenhout
JA, Morroy G, Rietveld A, Notermans DW, Wever PC, Renders NH, Leenders AC, van der Hoek W, Schneeberger
PM. PLoS One. 2015; 10(7):e0131848.
Mitteilungen des Arbeitskreises Blut des Bundesministeriums für Gesundheit: Coxiella burnetii – Erreger des Q
(query)-Fiebers. Bundesgesundheitsbl. 2013 ;56:1178–1190. DOI 10.1007/s00103-013-1816-0. © SpringerVerlag Berlin Heidelberg 2013.
Screening of blood donors for chronic Coxiella burnetii infection after large Q fever outbreaks. Slot E, Hogema
BM, Molier M, Zaaijer HL. Transfusion. 2015; 54(119:2867-70.

d. considerations (e.g., financials, etc.).
During an epidemic outbreak the donor loss can be significant. An evidence based and justified donor deferral
policy or screening of donors is therefore important.
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Rheumatic fever
a. what the issues are;
In an acute case tolerance to blood donation is reduced due to the symptoms of infection, the effect of systemic
inflammation and of the resultant heart disease
In an acute case there is the risk of bacterial transmission to the recipient
In cases with residual chronic cardiac disease there is a risk to the donor from blood donation due to resultant
poor cardiac function
In cases with residual chronic cardiac disease there is a risk to recipients of recurrence of bacterial infection
Diagnostic criteria are usually clinical symptoms, with, heart injury and infections often being occult so that it
may take time to identify chronic disease
Individuals with residual chronic cardiac disease are recommended to take secondary antibiotic prophylaxis for
5-10 years or lifelong
Issues related to (select all that apply): X donor ☐ recipient
Severity
grade of severity
Risk(s)

Non-Severe

Worsening of condition

Severe

Life-threatening

Death

X

X

X

Imputability
level of imputability
Risk(s)

Definite/Certain

Worsening of
condition

Likely/
Probable

Possible

Unlikely

Excluded

Not
assessable

X

Options to minimize each of the risks

b. proposed criteria;
•

Defer the donor until they are well again, and remission is documented, treatment or prophylaxis has been
discontinued and a persistent chronic heart disease can be excluded because of the risk of undetected
relapse (donor health and recipient protection). Due to the lack of evidence an expert opinion would be to
suggest a 2-year deferral.
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• Persistent hearth damage (valve, other):
Permanent deferral

c. justification (data/references);
Use for the Prevention and Treatment of Rheumatic Fever and Rheumatic Heart Disease in Children. Beggs S,
Peterson G, Tompson A. Report for the 2nd Meeting of World Health Organization’s subcommittee of the Expert
Committee of the Selection and Use of Essential Medicines. Geneva, 29 September to 3 October 2008.
Acute rheumatic fever. Webb RH, Grant C. BMJ. 2015; 351:h3443.
Acute rheumatic fever. Ganesan Karthikeyan. Lancet. 2018;392(10142):161-74.

d. considerations (e.g., financials, etc.).
Currently little evidence exists about the impact and aggravation of disease of blood donation. Theoretically,
impaired autoregulation can give an increased risk of both adverse events as well as potentially worsen the
condition. Due to ethical considerations it will not be possible to investigate this further in a Blood Bank setting.
Instead new knowledge about the pathophysiology is needed before these individuals can be considered as
donors. The proposed criteria are therefor based on expert opinion.
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Stroke
a. what the issues are;
Risk of causing a recurrence of a serious illness in the donor by blood donation; loss of blood is an identified
factor in affecting blood clotting (Ref1, Ref2, Ref3). In view of this individuals who have a history of arterial
blood clots should be deferred for their own health protection.
Issues related to (select all that apply): X donor ☐ recipient
Severity
grade of severity
Risk(s)

Non-Severe Severe Life-threatening Death

Aggravation of disease

X

(X)

Imputability
level of imputability
Risk(s)
Definite/Certain Likely/ Probable Possible Unlikely Excluded Not assessable
Aggravation of disease
X
Options to minimize each of the risks
Donor deferral

b. proposed criteria;
Defer individuals with the following:
• Diagnosed stroke
• Identified at a significant risk of stroke by their doctor or if diagnosed with a transient ischemic attack (TIA)

c. justification (data/references);
The effects of a one unit blood donation on auto-haemodilution and coagulation. Ruttmann TG, Roche AM,
Gasson J, James MF. Care. Anaesth 2003; 31(1):40-3.
Early activation of the coagulation system during lower body negative pressure. Zaar M, Johansson PI, Nielsen
LB, Crandall CG, Shibasaki M, Hilsted L, Secher NH. Clin Physiol Funct Imaging. 2009; 29(6):427-30.
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Coagulation changes during lower body negative pressure and blood loss in humans. van Helmond N, Johnson
BD, Curry TB, Cap AP, Convertino VA, Joyner MJ. Am J Physiol Heart Circ Physiol. 2015; 309(9):H1591-7

d. considerations (e.g., financials, etc.)
Deferral due to a history of serious illness in the donor is easy to understand by lay people and stakeholders for
the protection of the donors themselves.
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Syphilis
a. what the issues are;
The risk of transmission of syphilis (T. pallidum) through the transfusion of processed and stored blood is low as
the spirochaeta are released into the bloodstream only intermittently during the course of infection and are
destroyed within 72 hours of storage at +4°C; however, T. pallidum can be transmitted through fresh blood and
platelets. It is not transmitted by plasma products fractionated from pooled plasma such as Factor VIII.
No cases of transfusion-transmitted syphilis (TTS) have been reported in developed countries for almost 40
years.
In contrast, 138 documented cases between 1915 and 1941 worldwide formed the background on which donor
testing was introduced in the 1940s. Since then, the risk of collecting an infectious donation has been reduced
by deferral of high-risk donors through pre-donation questionnaires and education programs encouraging selfdeferral of individuals at risk. However, since 2001 syphilis rates have increased.
Issues related to (select all that apply): ☐ donor X recipient
Severity
grade of severity
Risk(s)

Non-Severe Severe Life-threatening Death

Transmission of infection

X

Imputability
level of imputability
Risk(s)
Transmission of
infection

Definite/Certain Likely/
Probable
X

Possible Unlikely Excluded Not
assessable

Options to minimize each of the risks
Cold storage of products, targeted testing of at-risk donors, deferring donors with acute STDs

b. proposed criteria;
• Household contact:
Accept
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• Current sexual contact with active syphilis:
Defer
• Former sexual contacts with active syphilis:
Defer for 3 months and donor test result must be negative
• Previous syphilis infection:
Donor may be accepted based on a systematic risk assessment and testing strategies, if the donor is confirmed
well treated, without symptoms and has a negative non-specific anti-treponemal test.

c. justification (data/references);
Modelling the risk of transfusion-transmitted syphilis: a reconsideration of blood donation testing strategies.
Jayawardena T, Hoad V, Styles C, Seed C, Bentley P, Clifford V, Lacey S, Gastrell T. Vox Sang. 2019; 114:107-16.
A test that won't die: the serologic test for syphilis. Katz LM. Transfusion. 2009; 49:617–19.
Syphilis and blood transfusion: a global perspective. Schryver A, Meheus AZ. Transfusion. 1990; 30:844–47.
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/806076/A
ddressing_the_increase_in_syphilis_in_England_Action_Plan_June_2019.pdf
https://www.cdc.gov/std/stats18/syphilis.htm
https://www.ecdc.europa.eu/sites/portal/files/documents/AER_for_2016-syphilis.pdf

d. considerations (e.g., financials, etc.).
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Temperature measurement before donation
a. what the issues are;
The body temperature of an individual is an important indication of health as well as illness and is often used as
an indication as to whether or not to initiate treatment for infection. The normal human body temperature
range is typically stated as 36.5–37.5 °C (97.7–99.5 °F). Individual body temperature is variable and depends
upon several factors including: age, exertion, infection status, gender, reproductive status of the subject, time of
day, body site used for the temperature measurement, the subject's state of consciousness (waking, sleeping or
sedated), activity level, and emotional state. It is typically maintained within this range by thermoregulation(1).
If a donor has a high temperature, deferral criteria related to the health status of the donor should be
considered.
Issues related to (select all that apply): X donor X recipient
Severity:Not assessable
grade of severity
Risk(s)

Non-Severe

Severe

Life-threatening

Death

Imputability
level of imputability
Risk(s)

Definite/Certain

Likely/
Probable

Possible

Unlikely

Excluded

Not
assessable
X

Options to minimize each of the risks

b. proposed criteria;
There is no evidence supporting the need to check a donor’s body temperature prior to donation of SoHOs;
there is broad consensus among European experts involved in this project that it is not necessary to empirically
measure a donor’s temperature.

c. justification (data/references);
Normal oral, rectal, tympanic and axillary body temperature in adult men and women: a systematic literature
review. Sund-Levander M, Forsberg C, Wahren LK. Scand J Caring Sci. 2002; 16(2):122-28.
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d. considerations (e.g., financials, etc.)
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Toxoplasmosis
a. what the issues are;
Risk for the donor: does blood donation hamper the recovery from illness?
Risk for the recipient:
Toxoplasmosis is an infection caused by the parasite Toxoplasma gondii. Cats are the reservoir of the parasite.
They excrete cysts in the environment, able to infect many other animals, and humans can become infected
either by ingesting the cysts (by direct contact with cats or through food or water contaminated by cat faeces),
or by eating poorly cooked meat containing cysts, especially pork and mutton.
Usually infection with toxoplasmosis remains asymptomatic in humans (and animals), but healthy individuals
may experience swollen lymph glands. However, the infection may also cause life-threatening disease in
individuals with an impaired immune system. During pregnancy the infection can adversely affect the foetus.
(Ref1) Transmission by blood transfusion can occur but is rare and the risk can be mitigated by leukoreduction of
blood components. Acute infection is normally resolved without requiring treatment and symptoms last from a
couple of days to a couple of weeks. In individuals with chronic infection symptoms may persist for months or
even years.
Issues related to (select all that apply): ☐ donor X recipient (mainly)
Severity
grade of severity
Risk(s)

Non-Severe

Transmission of infection

Severe

Life-threatening

Death

X

Imputability
level of imputability
Risk(s)
Transmission of
infection

Definite/Certain Likely/
Probable

Possible Unlikely Excluded Not
assessable

X

Options to minimize each of the risks
Leukoreduction of cell components, donor deferral
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b. proposed criteria;
Deferral until 6 months after recovery and cessation of treatment.

c. justification (data/references);
https://ecdc.europa.eu/en/toxoplasmosis/facts
Toxoplasma gondii: from animals to humans. Tenter AM, Heckeroth AR, Weiss LM. Int J Parasitol. 2000; 30(1213):1217-58.
AABB: Toxoplasma gondii. Volume 49, August 2009 Supplement TRANSFUSION 227S.
http://www.aabb.org/tm/eid/Documents/227s.pdf#search=toxoplasmosis

d. considerations (e.g., financials, etc.).
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Tuberculosis
a. what the issues are;
Transmission of infection.
In individuals with Tuberculosis infection, the micro-organism can be present in many tissues and can be spread
through the blood stream. It is sensible to defer individuals who may have active infection with Tuberculosis to
prevent any possibility of transmitting the infection. There are no reports of transmission of TB through blood or
cells, although there are reports of TB transmission through tissue and organs.

Issues related to (select all that apply): ☐ donor X recipient
Severity
grade of severity
Risk(s)

Non-Severe Severe Life-threatening Death

Transmission of infection

X

Imputability
level of imputability
Risk(s)

Definite/Certain Likely/
Probable

Transmission of
infection

Possible Unlikely Excluded Not
assessable
X

Options to minimize each of the risks
Defer donors who are still under investigation or follow up for TB or if it is less than 2 years from successful
treatment of TB.

b. proposed criteria;
•

Defer donor if it is less than 2 years from successfully completing treatment

•

Defer household contacts/close contacts of individuals with TB infection until they have been screened and
confirmed clear of infection.
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c. justification (data/references);
What We Know About Tuberculosis Transmission: An Overview. Churchyard G, Kim P, Shah NS, Rustomjee
R, Gandhi N, Mathema B, Dowdy D, Kasmar A, Cardenas V. J Infect Dis. 2017;216(suppl_6):S629-35.
Risk factors for pulmonary tuberculosis in bone marrow transplant recipients. Ip MSM, Yuen KY, Woo PCY, Luk
WK, Tsang KWT, Lam WK, Liang RHS. American Journal of Respiratory and Critical Care Medicine 1998; 158:
1173–77.

d. considerations (e.g., financials, etc.).
TB is a serious infection that can be life-threatening - risk through blood and HSC donation seems less defined
but there is a definite risk through tissue (and organ) donation; caution is required in Bone marrow donors as TB
may persist in bone - treatment for TB is often difficult.
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Vaccines and testing
a. what the issues are;
Risk of inducing disease by transfer of pathogens from donor to recipient
Issues related to (select all that apply): ☐ donor X recipient
Severity
grade of severity
Risk(s)

Non-Severe

Severe

Transfer of pathogen

Life-threatening

Death

X

Imputability
level of imputability
Risk(s)
Definite/Ce
rtain
Transfer of
pathogen

Likely/
Probable

Possible

Unlikely

Excluded

Not
assessable

X

Options to minimize each of the risks

b. proposed criteria;
•

Inactivated/killed vaccines do not pose a risk of transmitting the infection they are administered to prevent
as they do not contain live micro-organisms. Side effects are usually mild. If the vaccination was
administered following exposure, deferral is required depending on the type of exposure and the associated
risks to the donor and recipient should be considered. In general, no deferral is required for inactivated
vaccine.

•

Recombinant, subunit, polysaccharide or conjugate vaccines: no deferral, however for Hepatitis B a
deferral of 1-4 weeks is recommended depending on assay used for testing, as the vaccine may lead to a
positive HbsAg test result.

•

Attenuated pathogens in live vaccines: these have the very rare potential to revert to a pathogenic form
and cause disease in vaccinated individuals’ vaccines or their contacts. Examples of this are the very rare, for
example serious adverse events of vaccine-associated paralytic poliomyelitis (VAPP) and disease-causing
vaccine-derived poliovirus (VDPV) associated with oral polio vaccine (OPV).
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Normal immune systems eliminate attenuated pathogens through a normal immune response. Individuals
with compromised immune systems, such as patients with hereditary immunodeficiency may not be able to
respond adequately to the attenuated pathogens. To avoid the risk of transfer of such attenuated
pathogens to immunocompromised recipients’ donors who have been vaccinated with a live attenuated
vaccine need to be deferred for 4 weeks (consider 8 weeks for smallpox).
•

No deferral is required for toxoid vaccines as toxoids cannot cause the disease they are aiming to prevent
and there is no possibility of reversion to virulence. In such vaccines, the antigens are not actively
multiplying and cannot spread to unimmunized individuals

c. justification (data/references);
http://vaccine-safety-training.org/live-attenuated-vaccines.html

d. considerations (e.g., financials, etc.).
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Variant Creutzfeldt-Jakob Disease (vCJD)
a. what the issues are;
vCJD is a fatal brain disease that can be transmitted by transfusion (risk to recipient); the time between
exposure and the development of symptoms may be several years.
This is a disease without specific test markers.
Issues related to (select all that apply): ☐ donor X recipient
Severity
grade of severity
Risk(s)

Non-Severe Severe Life-threatening Death

Transmission of infection

X

Imputability
level of imputability
Risk(s)

Definite/Certain Likely/ Probable Possible

Transmission of infection

Unlikely

Excluded Not assessable

X

Options to minimize each of the risks
Leukodepletion.
Permanent deferral for individuals who have lived in a country for six months or longer where BSE was epidemic
(United Kingdom in the period 1980-1996) and for individuals who have received a transfusion or any other
human-derived therapeutic products since 1980 in a country in which the risk of vCJD has been identified.

b. proposed criteria;
•

Defer donors who are identified as having potential risks for vCJD.

Local risk assessments are required to identify the risk-reduction measure needed as the endogenous risk of
vCJD differs between countries.
Countries should undertake a risk assessment and risk-benefit analysis. The decision on whether to defer donors
with a history of travel or residence for defined cumulative exposure periods in specified countries or areas, as a
measure to reduce the risk of transmitting vCJD by donation, should be based on the findings of the risk
assessment and risk-benefit analysis and the impact on the SoHO supply, taking into account national and
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international data on the epidemiology of vCJD in order to implement appropriate risk-mitigating measures to
prevent the transmission of vCJD through donation.

c. justification (data/references);
Will Possible transmission of variant Creutzfeldt-Jakob disease by blood transfusion. Llewelyn CA, Hewitt PE, Knight
RS, Amar K, Cousens S, Mackenzie J, Will RG. Lancet. 2004; 363(9407):417-21.
https://www.cdc.gov/prions/cjd/about.html About CJD; Page last reviewed: February 11, 2015.
Creutzfeldt–Jakob disease and blood transfusion: results of the UK Transfusion Medicine Epidemiological Review
study. Hewitt PE, Llewelyn CA, Mackenzie J, Will RG.Vox Sanguinis. 2006; 91(3):221-30.
Creutzfeldt-Jakob disease and blood transfusion safety. Seed CR, Hewitt PE, Dodd RY, Houston F, Cervenakova L.
Vox Sang. 2018; 113:220-31.
Peter Bennett and Maren Daraktchiev: vCJD AND TRANSFUSION OF BLOOD COMPONENTS: AN UPDATED RISK
ASSESSMENT. Health Protection Analytical Team. Department of Health. Wellington House. 133-155 Waterloo
Road, London SE1 8UG. 2013.
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/186959/ri
sk_assessment_Feb_2013.pdf

d. considerations (e.g., financials, etc.).
Significant loss of donors due to precautionary principle; however, the latest expert reports from the UK still
recommends safety measures need to be taken.
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Volume of donation
a. what the issues are;
Minimum limits for donation volume are required since the product needs to be manufactured for clinical use.
Maximum limits are set for the donor's safety, mainly for hemodynamic considerations.
Issues related to (select all that apply): X donor ☐ recipient
Severity
grade of severity
Risk(s)

Non-Severe

Hemodynamic
instability
Citrate overdosing

Severe

Life-threatening

Death

X
X

Imputability
level of imputability
Risk(s)
Hemodynamic
instability
Citrate overdosing

Definite
/Certain
X

Likely/
Probable

Possible

Unlikely

Excluded

Not
assessable

X

Options to minimize each of the risks

b. proposed criteria;
It is recommended to apply the recommended donation volumes.

c. justification (data/references);
European Blood Establishments use anticoagulated blood donation kits set for 405-500 ml whole blood
donations for product preparation and recommend that no more than 15% of the donor’s blood volume
(including 40 ml sample pouch) are collected per donation. In some European countries, an estimated donor
blood volume of more than 5 litres is required if the donor is planned to donate red blood cells by apheresis and
the donation volume needs to be less than 13% of the estimated total blood volume.
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A single-centre study of vasovagal reaction in blood donors: Influence of age, sex, donation status, weight,
total blood volume and volume of blood collected. Philip J, Sarkar RS, Jain N. Asian J Transfus Sci. 2014 Jan, 8(1):
43-6.
The 13% rule. Boulton F. Comments. Transfusion Today. 2007; 71:7–9.
Incidence, predictors and severity of adverse events among whole blood donors. Almutairi H, Salam M, Alajlan
A, Wani F, Al-Shammari B, Al-Surimi K. PLoS One. 2017; 12(7):e0179831.

d. considerations (e.g., financials, etc.).
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Weight (donor)
a. what the issues are;
It is important to set donor body weight limits for blood donation to protect donors from adverse effects, in
particular vasovagal episodes and anaemia. Low body weight and low blood volume have been shown to be
independent predictors for vasovagal reactions.
Issues related to (select all that apply): X donor ☐ recipient
Severity
grade of severity
Risk(s)

Non-Severe

Severe

Adverse reactions

X

X

Life-threatening

Death

Imputability
level of imputability
Risk(s)

Definite/Certain

Adverse reactions

Likely/ Probable

Possible

Unlikely

Excluded Not
assessable

X

Options to minimize each of the risks

b. proposed criteria;
Most individuals with a body weight more than 50 kg and who has a normal BMI have a blood volume that is
adequate for most blood donations. It is therefore recommended to maintain this criteria. However, for
individuals weighing less than 50kg, the volume of donation should be adjusted accordingly.

c. justification (data/references);
Incidence, predictors and severity of adverse events among whole blood donors. Almutairi H, Salam M, Alajlan
A, Wani F, Al-Shammari B, Al-Surimi K. PLoS One. 2017; 12(7):e0179831.

d. considerations (e.g., financials, etc.).
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If an institution do not ask for the donor’s weight before donation it is recommended to adhear to the
recommended donation volumes with the possibility to reduce donation volume in slim donors.
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West Nile virus
a. what the issues are;
Transmission of West Nile virus (WNV) through donation, causing infection in the recipient.
WNV is an enveloped positive-stranded ribonucleic acid (RNA) virus belonging to the Japanese encephalitis
serocomplex (Flavivirus genus, Flaviviridae family).
The majority of WNV infections in humans are asymptomatic, with approximately 20% of infected individuals
developing symptoms after an incubation period of 3–14 days: a febrile self-limiting illness. In less than 1% of
infected individuals, particularly elderly or immunocompromised patients, WNV infects neurons and causes a
neuro-invasive disease with meningitis or encephalitis (WNND) and long-term sequelae.
Among all WNV NAT-positive blood donors, 19% had self-described symptoms consistent with WNV disease.
As of 20 September 2018, EU Member States have reported 1,134 human cases of WNV infection in 2018. To
date, 115 deaths due to WNV infection have been reported.
Issues related to (select all that apply): ☐ donor X recipient
Severity
grade of severity
Risk(s)

Non-Severe

Severe

Life-threatening

Transmission of
infection

80% asymptomatic
disease, 20%
symptomatic

1% (particularly
immunocompromis
ed patients, develop
neuron invasive
disease

Death
To date 115
deaths due to
WNV have
been reported
in the EU.

Imputability
level of imputability
Risk(s)
Definite/Ce
rtain
Transmission
X
of infection

Likely/
Probable

Possible

Unlikely

Excluded

Not
assessable

Options to minimize each of the risks
The choice of options to reduce the risk on WNV transmission depends on whether measures are taken in an
endemic or a non-endemic area
Risk reduction measures:
Clinical selection of donors
Implementation of screening tests specific for WNV
Pathogen inactivation
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b. proposed criteria;
Defer donors with signs of illness, fever or flu-like symptoms for at least 28 days. Ask donors whether they had
any symptoms of WNV infection in the weeks/months before donation. WNV has an incubation period of 3-14
days and a brief viraemic period of 1-11 days so that a deferral period of >28 days can be considered safe.
Defer donors who have travelled to WNV endemic area for at least 28 days
Screening of donated blood for WNV RNA (in areas endemic for WNV, to avoid shortage of SoHOs).
Ask donors to report post-donation alerts in the event of developing flu-like symptoms.

c. justification (data/references);
West Nile virus: an overview of its spread in Europe and the Mediterranean basin in contrast to its spread in the
Americas. Zeller H, Schuffenecker I. . Eur J Clin Microbiol Infect Dis. 2004; 23(3):147-56.
West Nile Virus in Europe and Safety of Blood Transfusion. Pisani G, Cristiano K, Pupella S, Liumbruno GM.
Transfus Med Hemother 2016; 43:158–67.
Blood Donor Screening for West NiIe Virus in Oklahoma and Its Contribution to Disease Surveillance, 2003 2013. Kelley WE, Bradley K, Duncan A, Smith J. J Okla State Med Assoc. 2015; 108(8):351-6.
ECDC; COMMUNICABLE DISEASE THREATS REPORT Week 38, 16-22 September 2018.
Keeping Blood Transfusion Safe from West Nile Virus: American Red Cross Experience, 2003 to 2012. Dodd
RY, Foster GA, Stramer SL. Transfusion Medicine Reviews 2015; 29:153–61.
A probable case of West Nile virus transfusion transmission. Groves JA, Shafi H, Nomura JH, Herron RM, Baez D,
Dodd RY, Stramer SL. Transfusion. 2017; 57(3pt2):850-56.
State of the art: West Nile Virus circulation surveillance in Italy and transfusion risk early prevention methods.
Velati C, Angelini P, Pupella S.Transfusion Clinique et Biologique 2017; 24:172–75.
Cost-effectiveness of alternative blood-screening strategies for West Nile Virus in the United States. Korves CT,
Goldie SJ, Murray MB. PLoS Med. 2006;3(2):e21.
Implementation of NAT Screening for West Nile Virus and Experience with Seasonal Testing in Germany. Dreier
J, Vollmer T, Hinse D, Heuser EJ, Pisani G, Knabbe C.Transfus Med Hemother 2016; 43:28–36.

d. considerations (e.g., financials, etc.).
6 records identified in the NOTIFY library presenting data about certain or probable transmission of WNV by
blood transfusion.
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As detection of WNV RNA by nucleic acid amplification techniques (NAT) is quite sensitive in the early stage of
infection, this is considered the ideal method to check for the possible presence of viraemia in blood and
tissue/organ donors.
When RNA tests are implemented, transfusion-transmitted WNV is considered rare (once in 84 million
donations).
All donors who travelled to WNV endemic area, even for one day only, should be deferred for 28 days.
Alternatively, in order to avoid critical SoHO shortages, donors can be accepted for donation if their donations
are tested by SD WNV NAT.
The seasonal preventive measures for WNV implemented in Italy between 2009 and 2015 in the affected areas
appear to have effectively improved the safety of the blood supply as no cases of transfusion-transmitted WNV
infection were reported by the Italian national haemovigilance system or by the National Centre for
Epidemiology, Surveillance and Health Promotion. It should be noted that in this period, out of a total of more
than 1,000,000 blood donations tested for WNV RNA, 65 viraemic donations were detected.
In areas with high levels of WNV transmission, seasonal screening of individual samples or screening to
donations designated for immunocompromised recipients is cost saving
In Germany, a 28-day deferral for blood donors of therapeutic blood components who had spent at least 2 days
in WNV-endemic areas from June 1 to November 30, 2014 was enforced. A total of 58 minipools consisting of
357 individual blood donors were screened for the presence of WNV RNA. No WNV RNA-positive minipool was
detected.
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Plasmapheresis risk assessments
Donation frequency
a. what the issues are:
Plasma donors, especially Plasma for fractionation (PFF) donors, are encouraged to donate very frequently.
Issues related to (select all that apply): X donor ☐ recipient
Severity: Severity can range from non-severe to life threatening, depending on the frequency of donation and
the frequency of monitoring of IgG and Total Protein (TP) levels.
grade of severity
Risk(s)

Non-Severe

Drop in IgG and TP

Severe

Life-threatening

Death

X

Imputability: depending on donation frequency likely to certain
level of imputability
Risk(s)

Definite/Certain

Drop in IgG and TP

X

Likely/
Probable

Possible

Unlikely

Excluded

Not
assessable

Options to minimize each of the risks

b. proposed criteria;
No consensus could be reached on proposing an upper limit for plasma donation frequency.
Available data give very little evidence for any fixed upper level of annual plasmapheresis. TRANSPOSE finds that
there is a general lack of data considering long term health effects of intensive plamapheresis (hypocalcemia,
infections, microparticles, plasticisers, socio-psychological effects, etc). Furthermore, additional research is
required to assess the effect on total protein and IgG levels of different donation frequencies ranging from very
infrequent donations up to 60 donations per year. Within the TRANSPOSE there was not consensus on whether
there was enough evidence to support the current upper limit of 33 donations per year or an increase to 60
donations per year. To protect the donor a minimum interval between donations of 96 hours is proposed.
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c. justification (data/references);
Specific protein content of pools of plasma for fractionation from different sources: impact of frequency of
donations. Laub R, Baurin S, Timmerman D, Branckaert T, Strengers P. Vox Sang, 2010;, 99 (3) 220-231
WHO Expert Committee on Biological Standardization. Fifty-sixth Report. Technical Report Series, No. 941. P
189-264.
Immunoglobulin G levels during collection of large volume plasma for fractionation. Burkhardt T, Rothe R, Moog
R. Transfus Apher Sci. 2017; 56(3):417-20.
Effects of intensive plasmapheresis on normal blood donors. Kliman A, Carbone PP, Gaydos LA, Freireich EJ.
Blood. 1964; 23: pp. 647-656.
Long-term effects of repeated plasmapheresis. Simson LR, Lien DM, Warner CL, Oberman HA. The Am J Clin
Pathol. 1966; 45:367-72.
The effect of prolonged plasmapheresis on immunoglobulins, other serum proteins, delayed hypersensitivity
and phytohemagglutinin-induced lymphocyte transformation. Salvaggio J, Arquembourg P, Bickers J, Bice D. Int
Arch Allergy Immunol. 1971; 41: 883-94.
Safety and long-term effects of plasmapheresis. Cohen MA, Oberman HA. Transfusion. 1970; 10:58-66.
The impact of different intensities of regular donor plasmapheresis on humoral and cellular immunity, red cell
and iron metabolism, and cardio- vascular risk factors. Tran-Mi B, Storch H, Seidel K, Schulzki T, Haubelt H,
Anders C, Nagel D, Siegler KE, Vogt A, Seiler D, Hellstern P. Vox Sang. 2004; 86(3):189-97
A prospective multicentre study on the safety of long-term intensive plasmapheresis in donors (SIPLA). Schulzki
T, Seidel K, Storch H, Karges H, Kiessig S, Schneider S, Taborski U, Wolter K, Steppat D, Behm E, Zeisner
M, Hellstern P; SIPLA study group.Transfusion. 2006; 91(2):162-73.
Presentations from EU and EDQM Plasma Symposium 29th-30th January 2019: "Regulation on minimal IgG level
for individualised donor management and current changes in the volumes and donation intervals" by Dr Peter
HELLSTERN, Center of Hemostasis and Thrombosis Zurich, Switzerland; "Analysis of donor safety data from
TS093 survey to support the pros and cons for revising the recommendation in the Guide" by Dr Joanne PINK,
Red Cross Blood Service, Australia; " Management of donors using IgG levels based eligibility criteria" by Dr
Stephan KIESSIG, Ruhr-Plasma-Zentrum, Germany
Anke Möller, thesis: "Der Einfluss der präparativen Plasmapherese auf Immunglobulin G-, Gesamteiweiß- und
Flüssigkeitshaushalt des Plasmaspenders" Dissertation zur Erlangung des Grades eines Doktors der Medizin der
Medizinischen Fakultät der Universität des Saarlandes 2012. https://publikationen.sulb.unisaarland.de/handle/20.500.11880/22003
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EUROPEAN COMMITTEE (PARTIAL AGREEMENT) ON BLOOD TRANSFUSION (CD-P-TS) September 2016, TS093
Plasma Supply Management, Sustainable and Safe Plasmapheresis. Document elaborated by J. Pink EDQM,
Responsible Scientific Officer: G. Rautmann. For action: TS093 Plasma Supply Management.
EUROPEAN COMMITTEE (PARTIAL AGREEMENT) ON BLOOD TRANSFUSION (CD-P-TS), TS093 Plasma Supply
Manegementhttps://www.edqm.eu/sites/default/files/ts_17_32_def.pdf

d. considerations (e.g., financials, etc.).
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Donation volume
a. what the issues are:
Donation volume is currently calculated according to the donor body weight.
Issues related to (select all that apply): X donor ☐ recipient
Severity: Severity can range from non-severe to life threatening depending on the volume of donation taken.
grade of severity
Risk(s)

Non-Severe

Severe

Life-threatening

Overdraw

x

x

x

Death

Imputability: depending on the relation of the donation volume to the donor’s total plasma volume it can vary
from likely to certain.
level of imputability
Risk(s)
Definite/Ce
rtain
Overdraw
X

Likely/
Probable
x

Possible

Unlikely

Excluded

Not
assessable

Options to minimize each of the risks

b. proposed criteria;
The BMI of donors should be determined on their first visit and subsequently every 6 months. Donors with a
BMI below 20 experience the highest percentage of Donation Adverse Events (DAEs) and it should be
considered to defer such donors while their BMI remains less than 20.
Donors with a BMI >30 usually tolerate donations very well. Should they however experience a serious DAE,
their donation volume should be reduced by one step for future donations, since their total plasma volume
might be in disproportion to their donation volume.
It should be considered not to accept donors with a BMI > 40, since they do not have a BMI in the range that is
considered healthy.
A nomogram should be applied for determining donation volume, example below.
Nomograms for collection volume of plasmapheresis for fractionation
An example nomogram for female and male donors is included, to allow for individualization of the collection
volume by the sex and BMI. Estimation on TBV is based on Pearson TC, Guthrie DL, Simpson J et al:
Interpretation of red cell mass and plasma volume in adults: Expert panel of radionuclides of the International
Council for Standardization in Haematology. Brit J Haematol 1995; 89:748-765
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The nomogram must contribute to donor safety while being easy for staff to interpret and handle. The
nomogram below includes BMI and identifies too low BMI (< 20), an adaptation to BMI > 30, and incremental
volumes for BMI from 20 to 30. The maximum collection volume is 850 ml (including anticoagulant).
Example nomogram for collection volume (incl. anti-coagulant) for women

Kg

150 cm
155 cm
160 cm
165 cm
170 cm
175 cm
180 cm
185 cm
190 cm
195 cm
200 cm

55
586
599
613
627
BMI<20

60
607
622
636
650
664

BMI<20 BMI<20
BMI<20 BMI<20
BMI<20 BMI<20
BMI<20 BMI<20

65
70
75
628 638 638
643 663 671
658 679 698
672 694 714
687 709 729
701 723 745
716 738 760
BMI<20
753 775
BMI<20 BMI<20
790

BMI<20 BMI<20 BMI<20 BMI<20 BMI<20
BMI<20 BMI<20 BMI<20 BMI<20 BMI<20

80
638
671
705
734
750
765
781
796
811
826
841

85
638
671
705
740
769
785
800
816
832
848
850

90
638
671
705
740
775
803
810
836
850
850
850

95
638
671
705
740
775
810
839
850
850
850
850

90
726
772
819
850
850
850
850
850
850
850
850

95
726
772
819
850
850
850
850
850
850
850
850

Example nomogram for collection volume (incl. anti-coagulant) for men

Kg

150 cm
155 cm
160 cm
165 cm
170 cm
175 cm
180 cm
185 cm
190 cm
195 cm
200 cm

55
60
65
654 684 712
673 704 733
692 723 754
711 743 774
BMI<20
762 794
BMI<20 BMI<20
813
BMI<20 BMI<20
833
BMI<20 BMI<20 BMI<20

70
726
761
782
802
823
845
850
850

BMI<20 BMI<20 BMI<20 BMI<20

75
726
772
809
831
850
850
850
850
850

BMI<20 BMI<20 BMI<20 BMI<20 BMI<20
BMI<20 BMI<20 BMI<20 BMI<20 BMI<20

80
726
772
819
850
850
850
850
850
850
850
850

85
726
772
819
850
850
850
850
850
850
850
850

100
726
772
819
850
850
850
850
850
850
850
850

(Source: EDQM, Draft for the 20th Ed of the Guide to the Preparation, Use and Quality Assurance of Blood Components. Modified
according to the max volume of 850 ml and min BMI of 20, and weight of 55 kg)

c. justification
Prediction of red cell and blood volumes distribution by various nomograms: do current nomograms
overestimate? Holme S, Elfath MD, Heaton A, Whitley P, McNeil DTransfusion. 2008; 48:910-16.
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Expert opinion from Germany (Kirsten Seidel)
GBD 2015 Obesity Collaborators, Afshin A, Forouzanfar MH, et al. Health Effects of Overweight and Obesity in
195 Countries over 25 Years. N Engl J Med. 2017; 377(1):13-27.

d. considerations (e.g., financials, etc.).
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Haemoglobin levels
a. what the issues are:
Donors with high haemoglobin levels have a longer plasmapheresis due to needing more cycles.
Donors are requested to hydrate themselves well on the day of donation, and particularly in the 2 hours prior to
donation by drinking at least 2 litres of fluids.
There is also the potential for iron loss in high frequency donors, where blood samples are taken from the
donor’s venous blood instead of from the donated product.
Issues related to (select all that apply): X donor ☐ recipient
Severity: Severity can range from mild (non-severe) to severe depending on the type of reaction
grade of severity
Risk(s)

Non-Severe

Prolonged donation
time
Iron loss
Blood hyperviscosity

X

Severe

Life-threatening

Death

X
X

Can cause an unnecessary loss of donors as a result of inadequate pre-donation hydration.
Can cause a serious post donation haemoconcentration which may be severe to potentially life threatening.
Imputability
Imputability: level of imputability
Risk(s)
Definite/Ce Likely/
rtain
Probable
Prolonged
X
donation time
Iron loss
Blood
X
hyperviscosity

Possible

Unlikely

Excluded

Not
assessable

X

Options to minimize each of the risks
Possible, if haemoglobin limits are changed

b. proposed criteria;
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If laboratory tests are carried out on the product itself instead of on blood samples from the donor and the
residual blood from the apheresis bowl and tubing is rinsed with saline at the end of the procedure, donors
loose only a few millilitres of blood. This would mean that donors are not at risk of iron depletion and low Hb; it
is therefore recommended that the haemoglobin threshold should be 120–160 g/l for female and 130-180 g/l
for male donors. If the Hb is higher, donors should first be checked for underlying pathology and afterwards
referred for whole blood donation. If their haemoglobin remains continuously high, they should be deferred
from plasma donation as an already high haemoglobin/haematocrit may reach levels of > 20 g /L and Hct of 60
post-donation due to significant fluid loss (up to 750 ml plasma). In such cases it is considered that such blood
viscosity increases pose a significant risk for the donor. Also, a high pre-donation haemoglobin requires more
cycles which increases the donation time. A significantly prolonged donation time is likely to increase the risk of
donors not returning, as it becomes too time consuming a procedure. Further, the more cycles required for a
successful donation, the more citrate the donor is exposed to, and in some cases despite the increased number
of cycles the targeted volume may still not be reached.
Different to whole blood donors, plasma donors lose very little to no blood during the donation process; the
amount of recommended fluid ingested before donation can lead to a transient haemodilution and the current
recommendations of fluid intake should be re-evaluated.

c. justification (data/references);
A prospective multicentre study on the safety of long-term intensive plasmapheresis in donors (SIPLA). Schulzki
T, Seidel K, Storch H, Karges H, Kiessig S, Schneider S, Taborski U, Wolter K, Steppat D, Behm E, Zeisner
M, Hellstern P; SIPLA study group.Transfusion. 2006; 91(2):162-73.
German inhouse studies to determinate Hb levels after intentional rehydration
Frequent source plasma donors are not at risk of iron depletion: The Ferritin Levels in Plasma Donor (FLIPD)
study. Schreiber GB, Brinser R, Rosa-Bray M, Yu ZF, Simon T. Transfusion. 2018; 8(4):951-59.

d. considerations (e.g., financials, etc.).
A significant number of donors, particularly young female donors, are lost from plasma donation if the current
Hb minimum levels for whole blood donors are also applied to these donors; it is considered that such Hb
targets are too high in the setting of plasma donation, particularly if unnecessary blood loss is avoided.
It is equally important to identify and manage appropriately donors with too high a haemoglobin, due to risk
described above.
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Irregular red cell antibodies (IRCA) (plasma for fractionation)
a. what the issues are;
Can donors with IRCA be accepted for PFF. IRCA are known to be transferred with blood derived products and
transfusion.
Issues related to (select all that apply): ☐ donor X recipient
Severity
grade of severity
Risk(s)

Non-Severe

Severe

Haemolytic reaction

X

X

Life-threatening

Death

Imputability
level of imputability
Risk(s)
Definite/Certain
Haemolytic
reaction

Likely/
Probable

Possible

Unlikely

Excluded

Not
assessable

X

Options to minimize each of the risks

b. proposed criteria;
Passive transfer of alloantibodies and a subsequent strong DAT test (+4) and severe extravascular haemolysis
requiring treatment with transfusion have been described. However, adverse reactions are rare and mainly
related to non-group-O-patients receiving high doses of IVIG from group-O-donors.
In general, as PFF is pooled, the concentration of antibodies is diluted in the body and diluted even further once
transfused into a patient. Therefore, it is considered that donors with IRCA can safely donate PFF with no further
mitigation measures required.

c. justification (data/references);
Management of adverse events in the treatment of patients with immunoglobulin therapy: A review of
evidence. Cherin P, Marie I, Michallet M, Pelus E, Dantal J, Crave JC, Delain JC, Viallard JF.Autoimmun Rev, Jan
2016, 15(1):71-81.
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Detection of multiple passively acquired alloantibodies following infusions of IV Rh immune globulin. Rushin
J, Rumsey DH, Ewing CA, Sandler SG.Transfusion. 2000; 40(5):551-54.

d. considerations (e.g., financials, etc.).
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Plasma Derived Medicinal Products (PDMP) – donor criteria and
recipient risks
a. what the issues are:
Currently, national and EU guidelines only differentiate between product risks for cellular blood products for
immediate transfusion and plasma for fractionation for the production of plasma-derived medicinal products
(PDMP) for selected risks mainly infectious infections.
Issues related to (select all that apply): ☐ donor X recipient
Severity: Severity can range from mild to severe depending on the type of unknown virus.
grade of severity
Risk(s)

Non-Severe

Transmission of
infection

Severe

Life-threatening

Death

X

Imputability
level of imputability
Risk(s)
Definite/Ce
rtain
Transmission
of infection

Likely/
Probable

Possible

Unlikely

Excluded

Not
assessable

X

Options to minimize each of the risks

b. proposed criteria;
Many of the donor deferral criteria used for whole blood donation are redundant for donors donating plasma
for fractionation. Since PDMPs are produced from plasma pools, that have undergone several additional safety
steps, including NAT testing of the single units, quarantine storage, re-testing of the plasma pool and ultimately
virus inactivation of the pool and the intermediate products in various complex steps. In view of this, PDMPs are
considered completely safe from all currently identified transfusion transmissible viruses. Transmission of any
virus in PDMP products has not been reported over the last approximately 30 years.
The only risk for the recipient of the PDMPs is therefore at the present time from unknown viruses that may
survive despite all the additional safety measures of PFF processing.
•

Risk behaviour:
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Currently, donors with a history of piercings, tattoos, permanent make-up and other body modifications,
endoscopies, relevant travel history, living in a household with a hepatitis B carrier, recipients of PDMPs, are all
deferred for 6 months (shorter deferral can be accepted if NAT testing) when donating whole blood (for
TRANSPOSE proposal on High-risk behaviour in whole blood donors, please see the risk assessment on this
matter).
This is not necessary for plasma donors for the production of PDMPs given the additional safety measures
during the processing of PDMPs. It is therefore recommended that such deferral criteria are not required when
assessing donors for PFF donation. It should be evaluated whether a look back exercise to identify the outcome
from donations where the PFF donors omitted to report any of the above-mentioned procedures would be
possible and helpful to provide evidence for this statement.
For PFF donors a one-week deferral could be considered for donors who have undergone piercings, tattoos or
have any other wound requiring treatment to allow the healing process to be completed. Otherwise in all other
cases no deferral period is necessary.
• Infections:
To protect donors and their health a 6-week deferral after infection with malaria, Q fever, Toxoplasmosis,
Brucellosis, Babesiosis and T. cruzi is recommended. For Chikungunya, Zika Virus, Dengue Virus and West Nile
Virus no deferral is needed, but the donor must be recovered and feeling well.
Exposure or potential exposure to infectious diseases mostly transmitted by parasites are not considered a risk
for transmission in plasma donation. Therefore, there is no need to defer PFF donors after travel to countries
where these infectious diseases are endemic. Deferral is only required if they contract any of the abovementioned infections and develop clinical signs and symptoms or if infection is confirmed through relevant
laboratory tests (for safety of the donor).
For verified Parvovirus B19 viremia a 4-week deferral is recommended. As this is an enveloped virus which is not
fully inactivated by the fractionation process, NAT testing of PFF donors should be considered. Donors testing
positive for Parvovirus B19 should be deferred for 4 weeks, as the viraemia is often prolonged and subsequent
positive plasma units would also have to be destroyed.
• Sexual high-risk behaviour:
In general, PFF donors should be deferred for much shorter periods after any kind of other infection, than for
whole blood donation, as IgG levels in these donors are much higher shortly after recovery from an infection.
Donors can be accepted as PFF donors as soon as they feel well again and are fit enough to tolerate the plasma
donation.
The only risks which warrant a 6 month deferral (shorter period can be accepted if NAT testing) are persons with
high-risk behaviour for HIV, Hepatitis B and Hepatitis C, namely:
1. Sexual high-risk behaviour, donors with partners who are HIV and/or HCV or HBV infected or sex
workers
2. Intravenous drug abuse
For syphilis a 2-week deferral after successful treatment is recommended. Routine testing for syphilis is not
recommended for PFF.

c. justification (data/references);
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Personal communication to head of pathogen safety, CSL Behring, Dr. Nathan Roth and previous head of
pathogen safety, Dr. Albrecht Gröner, CSL Behring, now Pathoguard Consult.
Data from Robert Koch Institute and ECDC.
Arbeitkreis Blut, Untergruppe “Bewertung Blutassoziierter Krankheitserreger: “Malaria”, Transfus Med
Hemother, 2009 Feb, 39 (1), 48-60.
Pathogen inactivation and removal methods for plasma-derived clotting factor concentrates. Klamroth R, Gröner
A, Simon TL. Transfusion. 2014; 54:1406-17.
The basic science of wound healing. Broughton C. Plast Reconstr Surg. 2006; 11(7):12S-34S.

d. considerations (e.g., financials, etc.).
Piercings, tattoos etc are extremely popular among young people so that at the present time a significant
(thousands) number of potential donors are being deferred unnecessarily, as current legislation requires them
to be deferred for 4 months (if NAT testing); most such donors never return to donate at the end of their
deferral periods. Removing these criteria for deferral for PFF donors would substantially increase the availability
of plasma donations without compromising product safety.
Research on the topic of high-risk behaviour and transmission of infections from retrospective registered data is
essential for further changes in the Directives and EDQM guidelines.
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Medication
a. what the issues are;
Donor medication may be a risk for recipients.
Issues related to (select all that apply): X donor X recipient
Severity: Severity for patient may range from non-severe to severe and life-threatening if PDMP containing e.g.
teratogenic medications are given to a pregnant woman.
grade of severity
Risk(s)

Non-Severe Severe Life-threatening Death

Change of serum drug concentration (donor)
Transfer of medication to recipient

X
X

X

X

Imputability
level of imputability
Risk(s)
Change of serum drug
concentration
Transfer of medication to
recipient

Definite/Certain Likely/
Probable
X

Possible Unlikely Excluded Not
assessable

X

Options to minimize each of the risks

b. proposed criteria;
• Plasma for fractionation:
In general, due to the fractionation process, there is no need for deferral due to medication. However, for some
donors, plasma donation may compromise their treatment and for others a deferral period is considered wise to
ensure donor health:
If donors are on medication with a strict therapeutic interval this may be compromised by plasma donation.
Also, if donors take diuretics, the risk of adverse reactions is increased. The same apply for donors with
osteoporosis, as citrate is used as an anticoagulant in plasmapheresis, which may worsen their disease.
For precautionary measures, donors on teratogenic treatment should be deferred for a period after cessation of
therapy since product safety may be at risk, due to the potential risk of too many donations containing
teratogenic drugs being pooled together in one fractionation pool.
Therefore, the following deferral periods are recommended:
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Teratogenic drugs: a 6-week deferral after the cessation of therapy is recommended. The reason why the
medication is being taken should be evaluated. For drugs with a half-life of more than 3 weeks, a minimum
deferral of t½ x 2 is recommended. This also includes the active metabolites.
Immune-modulating treatment: a 6-week deferral after the cessation of therapy is recommended.
Denosumab or Raloxifene: deferral due to underlying osteoporosis.
Antihypertensives: no deferral however blood pressure must be under control. If diuretic treatment required:
deferral.
Antimicrobial drugs: Donor can be accepted if the treatment is for prophylaxis or is long-term treatment (for
example skin problems like acne); in cases of an acute infection, the deferral is dependent on the infection
rather than the treatment.
Antihistamines: No deferral.
Topical use of medication: No deferral, however the reason for treatment may require donor deferral.
• Plasma for transfusion:
Please see the whole blood and plateletpheresis risk assessment of this matter.

c. justification (data/references);
New Retinoids for Dermatologic Diseases: Uses and Toxity. Lowe NJ, David M. Dermatologic Clinics. 1988;
6(4):539-53.
Life-and-Death Decisions Influenced by Retinoids. Rogers MB. Current topics in Developmental Biology. 1997;
35:1-46.
An overview of the retinoids. Rogers MB. The Americal Journal of Medicine.1989; 86(5):568-74.

d. considerations (e.g., financials, etc.).
Evaluation of the potential risk of exposure to a certain medication requires knowledge and expertise within
pharmacology. Furthermore extensive risk assessments of all groups of medication must be made. Time,
resources and expertise was not available for this within TRANSPOSE.
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Total protein and IgG Levels
a. what the issues are:
Plasma donors, especially Plasma for fractionation (PFF) donors, are encouraged to donate very frequently.
Issues related to (select all that apply): X donor ☐recipient
Severity. Severity can range from non-severe to life threatening, depending on the frequency of donation and
the frequency of monitoring total protein (TP) and IgG levels
grade of severity
Risk(s)

Non-Severe

Drop in TP and IgG

Severe

Life-threatening

Death

X

Imputability: depending on donation frequency likely to certain
level of imputability
Risk(s)

Definite/Certain

Drop in TP and IgG

X

Likely/
Probable

Possible

Unlikely

Excluded

Not
assessable

Options to minimize each of the risks

b. proposed criteria;
The minimum level for donor acceptance for TP is 60 g/L and 6 g/L for IgG, with the recommendation that the
IgG level for new donors should be 7 g/L measured at the day of the first plasmapheresis for the donor to be
considered for continued regular plasmapheresis. This to ensure both the quality of the product but most
important to ensure continuing donor health and reduce the risk of iatrogenic immunodeficiency. In new plasma
donors, it should be considered to start with a maximum of one donation per calendar week for the first 5
donations.
TP and IgG levels should be checked before the first donation by a validated laboratory test. The IgG of high
frequency donors (donors donating more often than every 2 weeks) should be regularly monitored. These tests
should be carried out at a minimum at every fifth donation. In case that IgG or TP drops too far, the recovery of
the IgG level must be confirmed by a laboratory test taken from a blood sample only (without a concurrent
donation) before the donor donates further. If donors do not donate more often than every 14 days, the IgG
and TP level do not need to be checked more often than every 6 months.
An initial IgG level of < 7 g/L or > 20 g/L requires further investigation by a relevant specialist to exclude
immunodeficiency (for very low IgG) or pathology such as plasmacytomas/myelomas or other malignancies for
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very high IgG levels. Likewise, a donor with a rising IgG level despite regular donations should be referred for
further evaluation.

c. justification (data/references);
Specific protein content of pools of plasma for fractionation from different sources: impact of frequency of
donations. Laub R, Baurin S, Timmerman D, Branckaert T, Strengers P. Vox Sang, 2010;, 99 (3) 220-231
WHO Expert Committee on Biological Standardization. Fifty-sixth Report. Technical Report Series, No. 941. P
189-264.
Immunoglobulin G levels during collection of large volume plasma for fractionation. Burkhardt T, Rothe R, Moog
R. Transfus Apher Sci. 2017; 56(3):417-20.
Effects of intensive plasmapheresis on normal blood donors. Kliman A, Carbone PP, Gaydos LA, Freireich EJ.
Blood. 1964; 23: pp. 647-56.
Long-term effects of repeated plasmapheresis. Simson LR, Lien DM, Warner CL, Oberman HA. The Am J Clin
Pathol. 1966; 45:367-72.
The effect of prolonged plasmapheresis on immunoglobulins, other serum proteins, delayed hypersensitivity
and phytohemagglutinin-induced lymphocyte transformation. Salvaggio J, Arquembourg P, Bickers J, Bice D. Int
Arch Allergy Immunol. 1971; 41: 883-94.
Safety and long-term effects of plasmapheresis. Cohen MA, Oberman HA. Transfusion. 1970; 10:58-66.
The impact of different intensities of regular donor plasmapheresis on humoral and cellular immunity, red cell
and iron metabolism, and cardio- vascular risk factors. Tran-Mi B, Storch H, Seidel K, Schulzki T, Haubelt H,
Anders C, Nagel D, Siegler KE, Vogt A, Seiler D, Hellstern P. Vox Sang. 2004; 86(3):189-97.
A prospective multicentre study on the safety of long-term intensive plasmapheresis in donors (SIPLA). Schulzki
T, Seidel K, Storch H, Karges H, Kiessig S, Schneider S, Taborski U, Wolter K, Steppat D, Behm E, Zeisner
M, Hellstern P; SIPLA study group.Transfusion. 2006;.
Presentations from EU and EDQM Plasma Symposium 29th-30th January 2019: "Regulation on minimal IgG level
for individualised donor management and current changes in the volumes and donation intervals" by Dr Peter
HELLSTERN, Center of Hemostasis and Thrombosis Zurich, Switzerland; "Analysis of donor safety data from
TS093 survey to support the pros and cons for revising the recommendation in the Guide" by Dr Joanne PINK,
Red Cross Blood Service, Australia; " Management of donors using IgG levels based eligibility criteria" by Dr
Stephan KIESSIG, Ruhr-Plasma-Zentrum, Germany.
Anke Möller, thesis: " Der Einfluss der präparativen Plasmapherese auf Immunglobulin G-, Gesamteiweiß- und
Flüssigkeitshaushalt des Plasmaspenders" Dissertation zur Erlangung des Grades eines Doktors der Medizin der
Medizinischen Fakultät der Universität des Saarlandes 2012.
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EUROPEAN COMMITTEE (PARTIAL AGREEMENT) ON BLOOD TRANSFUSION (CD-P-TS) September 2016, TS093
Plasma Supply Management, Sustainable and Safe Plasmapheresis. Document elaborated by J. Pink EDQM,
Responsible Scientific Officer: G. Rautmann. For action: TS093 Plasma Supply Management TS093 Plasma Supply
Management.

d. considerations (e.g., financials, etc.).

146

Vaccines and testing
a. what the issues are;
Vaccines may interfere with testing for the presence of infection (e.g. Hepatitis B).
Issues related to (select all that apply): ☐donor X recipient
Severity
grade of severity
Risk(s)

Non-Severe

Positive testing

X

Severe Life-threatening Death

Imputability
level of imputability
Risk(s)
Definite/Certain Likely/ Probable Possible Unlikely Excluded Not assessable
Positive testing
X

Options to minimize each of the risks

b. proposed criteria;
As vaccination for hepatitis B may result in a postive HbsAg result, a 1-4-week deferral after vaccination is
recommended, depending on the assay used for Hepatitis B screening.
For rabies vaccines no specific deferral is recommended, unless it is post exposure, in which case a 12-months
deferral is recommended.

c. justification (data/references);
Post-exposure prophylaxis (PEP) for rabies with purified chick embryo cell vaccine: a systematic literature review
and meta-analysis. Preiss S, Chanthavanich P, Chen LH, Marano C, Buchy P, van Hoorn R, Vonk Noordegraaf
M, Mukherjee P. Expert Rev Vaccines. 2018; 17(6):525-45.
Immunogenicity, safety and antibody persistence of a purified vero cell cultured rabies vaccine (Speeda)
administered by the Zagreb regimen or Essen regimen in post-exposure subjects. Shi N, Zhang Y, Zheng H, Zhu
Z, Wang D, Li S, Li Y, Yang L, Zhang J, Bai Y, Lu Q, Zhang Z, Luo F, Yu C, Li L. Hum Vaccin Immunother. 2017;
13(6):1-8.
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d. considerations (e.g., financials, etc.).
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Tissues risk assessments
Risk of bacterial and fungal transmission
a. What the issues are;
Risk of bacterial/fungal infection transmission through tissue donations - there are several reports of either
definite or probable transmission of both bacterial and fungal infections either of donor source or due to
possible contamination during processing from a range of tissue donations, including adipose tissue donations,
bone, heart valves, tendons and especially (i.e. most common) cornea donations.
Some tissues like cornea, sclera and epidermis are per definition populated with bacteria and even fungi. In
deceased donors for instance bacteria are also expected to be present on the ocular surface due to lack of
blinking and tear film.
It is important to remember that a diagnosis of systemic bacterial infection at the time of donation is not
necessarily considered a reason to defer a donor when there is no indication that the procured tissue comes in
contact with the infected substance. In cornea donation for instance sepsis has not been shown to infect the
cornea tissue or lead to infection of the recipient with the septic bacteria when corneas are stored in organ
culture, while the presence of any systemic infection would lead to the donor being deferred for heart
valve/tendon donation
Issues related to (select all that apply): ☐ donor X recipient
Severity
grade of severity
Risk(s)

Non-Severe

Transmission of
infection

Severe

Life-threatening

Death

X

Due to the transmission of bacterial/fungal infection there are reports of recipients losing their eyesight or
requiring re-do heart valve surgery or orthopaedic surgery in some cases requiring prolonged antibiotic
treatment and occasionally contributing to the patient’s death – please see the NOTIFY library for details.
Imputability
level of imputability
Risk(s)

Definite/Certain

Transmission
of infection

X

Likely/ Probable

Possible

Unlikely

Excluded

Not assessable
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It is worth noting, imputability in relation to the source of infection in post corneal transplant
keratitis/endophthalmitis can be difficult to establish. Beside contamination during transplantation the limited
time available to culture corneas before distribution may not reveal the presence of slow growing bacteria and
certain fungi.
Options to minimize each of the risks
Donor selection criteria - continue to defer potential tissue donors in the presence of untreated systemic
infection or local infection affecting the tissue to be donated at the time of donation.
Identify which types/severity of infection present at the time of donation should lead to cornea donor deferral,
based on storage method and sensitivity of microbiology screening.
Organ-cultured corneas are currently accepted in the presence of most bacterial infections in the donor
including systemic bacterial infections at the time of death, based on the fact that the donated corneas are kept
in organ culture which contains a cocktail of antibiotic and antifungal agents with the aim of minimizing the risk
of microbial growth, and where present identifying it - ensure validated culturing techniques of sufficient
sensitivity to detect the presence of clinically significant contaminants.
Appropriate cleaning of the eyes prior to processing and application of aseptic technique are important.
Ensure adequate validated culturing techniques to look for the presence of potential contamination (donor
derived) - ensure sufficient samples are taken at key points during the retrieval/processing and that the
culturing techniques used are such as to identify all clinically significant contaminants i.e. ensure use culture
media that support growth of aerobes, anaerobes and fungi and culture for long enough to identify slow
growing organisms.
Consider risk of transmission of Mycobacteria e.g. tuberculosis - this will require specific culturing techniques.
Carry out validated decontamination of tissue in particular for donations that cannot be terminally sterilized.
Consider terminally sterilizing any donations that can be sterilized without compromising graft function.
In the case of positive culture results becoming available post issue of tissue: initiate recall if possible, and
otherwise inform surgeon if tissue has already been transplanted, to allow adaptation of patient management
as required.
The Tissue bank must be informed within a set timeframe of an infection-related SAER to enable the tissue bank
to investigate and avert harm from other recipients.

b. proposed criteria;
Refer to section above regarding Options to minimize each of the risks of transmitting bacterial/fungal infection.

c. justification (data/references);
There are several reports (NOTIFY Library) of definite or probable transmission of bacterial and/or fungal
contamination through a range of tissue donations.
Reappraisal of the suitability of corneas from bacteremic donors for use in corneal transplants. Chu HS, Lai CT,
Hou YC, Liu HY, Wang IJ, Chen WL, Shih CL, Hu FR. Br J Ophthalmol. 2018; 103(8):1030-34.
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Organ-cultured corneal grafts from septic donors: a retrospective study. Spelsberg H, Reinhard T, Sengler U,
Daeubener W, Sundmacher R Eye (Lond). 2002; 16(5):622-7.

d. considerations (e.g., financials, etc.).
The validated outcome of decontamination/sterilization process determines the consecutive measures to be
taken to render the tissue safe for recipients. However, the level of microbial safety required for the treatment
of patients with certain tissues should be in balance with the medical need of patients to be treated with
specific grafts and the presence of alternatives with similar medical results.
Once the validated outcome of a decontamination/sterilization process show adequate level of safety, the
added value of additional in-process measures should to be assessed against potential negative impact on
availability of (scarce) tissue and costs.
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Graft failure
a. what the issues are;
Risk of graft failure due to hidden defects
Issues related to (select all that apply): ☐ donor X recipient
Severity
Grade of severity will vary depending on the type of donated tissue e.g. could be life threatening/fatal if there is
heart valve failure; eye-sight threatening in corneal graft failure; severe but not life-threatening in tendon
rupture.
grade of severity
Risk(s)

Non-Severe

Severe

Life-threatening

Graft failure

X but varies with type of donated tissue

Death

Imputability
level of imputability
Risk(s)
Definite/Certain
Graft failure

Likely/ Probable

Possible

Unlikely

Excluded

Not assessable

X

There are several cases in the NOTIFY library and national vigilance reports of corneal graft failure needing retransplantation; some reports of bone fractures leading to delay in treatment and reports of heart valve
structural failure requiring repair at surgery. There appear to be limited reports of tendon graft failure although
the imputability of these events can be difficult to ascertain because of recipients’ factors that may influence
the clinical outcome.
Options to minimize each of the risks
Donor assessment to exclude underlying medical condition or treatment that could compromise the function of
any tissue that may be donated; e.g. cornea donation – defer donors with history of known or suspected ocular
Herpes infections as there is a known association with primary graft failure.
Naked eye assessment of the donated tissue at the time of donation and processing to ensure no evidence of
abnormalities/trauma etc e.g. evidence of calcification on heart valves, tendons defect or calcification,
osteoporosis in bone etc.
Consider age limits that are tissue specific to reduce the risk of clinically significant wear and tear in the donated
tissue.
Undertake endothelial cell density assessment of donated corneas.
Consider the possibility of additional tissue specific further assessment e.g. histological assessment of
representative section of /cardiovascular tissue, X rays of bones or functionality tests of heart valves.
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b. Proposed criteria;
Carry out thorough donor medical history assessment to exclude the presence of disease/treatment that would
have a detrimental effect on any donated tissue.
Determine tissue specific age limits to maximise the chances of donated tissue being in good condition
(assuming no relevant past medical history that would lead to concerns re the donated tissue).
Assess the donated tissue both at retrieval and also at processing to ensure no obvious abnormalities/defects
that would lead to concerns re clinical suitability of the donation.
Carry out tissue specific further assessment such as endothelial cell counts of corneas, leak test for heart valves.
Consider possible additional assessments as appropriate based on vigilance data of graft failures, risk
assessments on a case by case basis.

c. justification (data/references);
Several reports of cornea graft failure post-transplant.
Heart valve failure would be life-threatening and potentially fatal quickly depending on the nature of the failure
so that it is important to maximise the probability that the donated heart valve is of good quality.

d. considerations (e.g., financials, etc.).
Routine histological assessment may not be necessary for all tissue grafts. Histological assessments are normally
included in the research & validation phase during development of new grafts and the information is considered
for determining the suitability of the grafts prior to approval for clinical application.
A balance should be kept between safeguarding the mechanical and functional properties of tissue allografts
and the requirement of rendering allografts sterile through sterilization methods that affect the structure of the
material.

153

Malignancies
a. what the issues are:
Transmission of malignancies through tissue allografts.
Issues related to (select all that apply): ☐ donor X recipient:
Severity: (worst case scenario)
Grade of severity
Risk(s)

Non-Severe Severe

Life-threatening

Transmission of malignancies

Death
X

Rationale for the grading of severity:
Affected recipients could potentially suffer serious impairment to body function leading to death (however,
none of the case reports (with specification of the outcome) report recipient death).
Imputability
level of imputability
Risk(s)
Transmission of
malignancies

Definite/Certain
X (ocular tissue)

Likely/ Probable

Possible

Unlikely

Excluded

Not
assessable
X(other
tissue)

Rationale:
• Ocular tissue:
There are several case reports of transmission of malignant diseases through transplantation of vascular ocular
tissue. Imputability is based on case reports of donor to recipient transmission of malignancies and
histopathological and molecular characteristics of donor and recipients - tumour and host cells.
• Cornea (avascular): case reports of confirmed transmissions:
3 cases of transmission from donors with: retinoblastoma, metastatic adenocarcinoma with intraocular
metastases, metastatic small cell carcinoma without known ocular metastases (López-Navidad 2007); detection
of malignant cells in corneal tissue: case reports of detection of CML and CLL infiltrates, and a case of corneal
tissue from a donor with malignant cutaneous melanoma displaying neoplastic lesions of melanocytic origin that
had spread from a primitive melanoma through haematogenous routes to the sclerocorneal limbus (Eiferman
1988, Cassen 1983, Campanelli 2013).
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• Keratolimbal allograft (vascular):
Two cases of donor with history of metastatic malignant melanoma (Alsara 2017, Sepsakos 2017). One case of
transmission of donor derived metastatic breast cancer (Miller 2017) and a case of detection of malignant cells
in the corneal limbus of donor with cholangiocarcinoma (Yao 2008).
• Other tissue:
There are no reports of transmission of malignancies through transplantation of other tissues.
It is important to consider the fact that patients with a history of malignancy are accepted for tissue donation in
the USA if the donor has been in remission for at least 5 years at the time of donation.
• Organs:
There are multiple reports of transmission of malignancies through organ transplantation. The risk of
transmission appears to be dependent on variables such as biological behaviour of the tumour, stage and
potential to metastasize. However, donated organs are vascular structures and transplanted fresh, not
processed and organ recipients are immunosuppressed, factors which are likely to increase the risk of cancer
transmission as compared to tissue donation where the donated tissue is often avascular, and the recipient is
not systemically immunosuppressed.
In the setting of organ donation, where the risk/benefit assessment is different to tissue donation (organ
donation often being immediately lifesaving as different to life enhancing), donors with a recent history of
cancer are often accepted as organ donors. Despite this the rate of cancer transmission remains low in organ
recipients. It is therefore likely that accepting tissue donors with a history of cancer that has been in remission
for at least 5 years is unlikely to lead to an increased risk of transmitting cancer through tissue transplantation.
Risk of transmission differs between tissues: vascular vs avascular tissue (cornea), and with the type of
processing (e.g. decellularization) carried out.
Options to minimize each of the risks
Donor selection to identify donors with known or suspected malignancies: medical history obtained from health
care professionals and the donor (if live donor) or family (for deceased donors); review of cause of death.
Inspection of donor body/documentation of body map prior to donation.
Inspection of tissue/organs retrieved for transplantation, and surrounding tissues/organs exposed during the
retrieval process.
Further investigations as deemed necessary for quality and safety (e.g. medical imaging for expert opinion,
histology of any suspicious lesions).

b. proposed criteria:
Exclusion of donors at risk of active malignant diseases when donated tissue is vascularized and not made
acellular during processing, except for donors with carcinoma in situ of the cervix, treated primary basal cell
carcinoma (except Skin donors for the affected area of skin), and reliably evaluated grade I and II primary CNS
tumours
Consider accepting donors with a history of malignancy if the malignancy has been in remission for at least 5
years and the donor did not have any signs or symptoms suggestive of relapse at the time of donation.
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Exclusion of cornea donors with a history of current or historical haematological malignancies, metastatic
malignant melanoma, retinoblastoma or primary or metastatic ocular malignant disease.

c. justification (data/references);
Notify Library / case reports
Corneal transplantations from donors with cancer. López-Navidad A, Soler N, Caballero F, Lerma E, Gris O.
Transplantation. 2007; 83(10):1345-50.
Leukemic Corneal Infiltrates. Eiferman RA, Levartovsky S, Schulz J. American Journal of Ophthalmology. 1988;
105(3):319-20.
Donor Material for Corneal Grafting. Cassen JH, Meisler DM, Zakov ZN. American Journal of Ophthalmology.
1983; 95(5):711-12.
A donor cornea with metastatic cells from a cutaneous malignant melanoma. Alsara A, Muhammad R. Cornea.
2013; 32(12):1613-6.
Donor-transmitted melanoma after limbal stem cell transplantation. Alsara A, Rafi M. Avicenna J Med. 2017;
7(2):75-77.
Donor-Derived Conjunctival-Limbal Melanoma After a Keratolimbal Allograft. Sepsakos L, Cheung AY, Nerad JA,
Mogilishetty G, Holland EJ. Cornea. 2017; 36(11):1415-18.
Transmission of Donor-Derived Breast Carcinoma as a Recurrent Mass in a Keratolimbal Allograft. Miller AK,
Young JW, Wilson DJ, Dunlap J, Chamberlain W. Cornea. 2017; 36(6):736-39.
Transplanted corneal graft with metastatic cholangiocarcinoma to the donor eye. Yao X, Lee M, Ying F, Huang L,
Qi W, Zhao P, He YG. Eye Contact Lens. 2008; 34(6):340-2.

d. considerations (e.g. financials, etc.).
When evaluating these data, it should be kept in mind that a cancer diagnosis is in general not acceptable for
most types of tissue donation so the odds of transmission of unknown malignancies is biased by current donor
selection criteria.
Cornea donations on the other hand are accepted from potential donors with most types of cancer diagnosis
which enhances the potential risk of transmission of malignancies. However, the reported cases of cancer
transmission in this risk assessment have to be interpreted in the context of decades and tens of thousands of
corneal transplants from donors with active malignancies, i.e. the overall risk of transmission of malignancies is
very low.
In a certain percentage of deceased tissue donors, although there is no diagnosis of cancer at the time of their
death, undetected forms of cancer can be present. These unknown malignancies do not come to light during
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donor selection. Tissue transplants procured from these donors have not led to any reports of donor-derived
transmission of cancer.
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Viral transmission
a. what the issues are:
Transmission of viral infection (either window period or no testing particular (e.g. emerging) viruses through
tissue or cells.
Issues related to (select all that apply): ☐ donor X recipient
Severity
Grade of severity
Risk(s)

Non-Severe

Transmission of infection

Severe

Life-threatening

Death

X**

Rationale for the grading: Infected recipients may carry the virus without being aware and can have permanent
damage or impairment to body function and may also transmit the infection to others depending on the nature
of the infection.
** There were 8 deaths due to Rabies Transmission through cornea transplantation prior to 1994. Between
2004-2017, 5 cornea recipients who received post exposure prophylaxis survived.
Note that some other viral infections may be short lived infections with no long-term consequences even if
transmitted.
Imputability
level of imputability
Risk(s)
Transmission of
infection

Definite/Certain
X***

Likely/ Probable

Possible

Unlikely

Excluded

Not assessable

Rationale: Published evidence of donor to recipient transmission – due to donor not tested (prior to testing was
introduced), window period transmission (NAT was not routine or not available) or rare infections like rabies (no
routine screening test).
Options to minimize each of the risks
Donor selection to exclude donors with active systemic infection.
Exclude donors with high-risk behaviours to prevent window period transmission.
Donor (blood) screening for known transmissible infections.
NAT testing to minimize window period transmission.
Quality control measures to reduce cross contamination during processing/storage (such as quarantine
procedures, double bagging).
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b. proposed criteria:
•

Exclude donors with known HBV, HCV, HIV, HTLV infections and/or who test positve for one of these
infections.

•

Exclude donors with known systemic viral infection (those infections not routinely screened for) until they
are fully recovered (supported by laboratory evidence where required).

•

Exclude donors with potential exposure to viruses (for example through travel) where there is no screening
test: deferral period twice the incubation period (ECDC recommendation).

•

Exclude sexual partners of individuals with HBV, HCV, HIV, HTLV infections and close household contacts
(only HBV) for an appropriate period since last exposure.

•

Exclude donors with high-risk behaviour for the appropriate period since the exposure event.

c. justification (data/references);
Refer to NOTIFY library for examples of viral transmissions
First Report on Detection of Dengue Virus in the Donor Cornea .Janani MK, Durgadevi P, Padmapriya J, Malathi J,
Kulandai LT, Rao Madhavan HN. Cornea. 2018; 37(12):1586-89.
Rabies virus transmission via solid organs or tissue allotransplantation. Lu XX, Zhu WY, Wu GZ. Infect Dis
Poverty. 2018; 7(1):82.
Detection of hepatitis B virus in bone allografts from donors with occult hepatitis B infection. Mirabet V, Álvarez
M, Luis-Hidalgo M, Galán J, Puig N, Larrea L, Arbona C. Cell Tissue Bank. 2017; 18(3):335-41.
Occurrence of viral DNA in paired samples of corneal rim and cornea preservation fluid. Broniek G, LangwińskaWośko E, Sybilska M, Szaflik JP, Przybylski M, Wróblewska M. J Med Virol. 2017; 89(4):732-36.
Endemic impact of human T cell leukemia virus type 1 screening in bone allografts. Ishidou Y, Matsuyama K,
Matsuura E, Setoguchi T, Nagano S, Kakoi H, Hirotsu M, Kawamura I, Yamamoto T, Komiya S. Cell Tissue Bank.
2016; 17(4):555-60.
West Nile Virus Infection in Human and Mouse Cornea Tissue. Blitvich BJ, Wang T, Saxena V, Zeng S, Harmon
KM, Raymond MD, Goins KM, Reed CR, Mullins RF, Greiner MA. Am J Trop Med Hyg. 2016 ;95(5):1185-91.
Evaluation of the Potential Risk of Hepatitis B Virus Transmission in Skin Allografting. Wang D, Xie W, Chen T,
Dong C, Zhao C, Tan H, Tian H, Xie Q. Transplant Proc. 2015; 47(6):1993-7.
Hepatitis B transmission by cell and tissue allografts: how safe is safe enough? Solves P, Mirabet V, Alvarez M.
World J Gastroenterol. 2014; 20(23):7434-41.
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Adverse reactions and events related to musculoskeletal allografts: reviewed by the World Health Organisation
Project NOTIFY. Hinsenkamp M, Muylle L, Eastlund T, Fehily D, Noël L, Strong DM. Int Orthop. 2012; 36(3):63341.

d. considerations (e.g., financials, etc.).
Donor selection measures to prevent virus transmission may be reconsidered when tissue or cell product
undergo validated processing steps that show adequate levels of virus inactivation (> log 6 reductions).
Financial considerations for NAT testing vs number of window period transmissions needs to be considered as
the number of transmissions through processed tissue allografts (with donor selection as first step safety
measure) is not high.
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Gamete risk assessments
Age (donor)
a.

what the issues are;

Male donors:
Decreasing product quality
Risk of autism in offspring with increasing donor age
Increase in de novo mutations with increased donor age
Female donors:
Risk of aneuploidy with increasing age
Issues related to (select all that apply): X donor X recipient
Severity
grade of severity
Risk(s)

Non-Severe

Reduced product
quality
Risk of autism
De novo mutations
Risk of aneuploidy

Severe

Life-threatening

Death

X

X

X
X
X
X

X

Imputability
level of imputability
Risk(s)
Definite/Certain
Reduced
product
quality
Risk of autism
De novo
mutations
Risk of
aneuploidy

Likely/
Probable

Possible

Unlikely

Excluded

Not
assessable

X

X
X
X
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Options to minimize each of the risks

b. proposed criteria;
• Male donors:
An upper age limit of 45 years is recommended to ensure product quality and reduce the risk of developmental
disorders in offspring.
• Female donors:
Countries participating in TRANSPOSE report an upper age limit of female donors of 35-45 years, it is advised to
adhere to this.

c. justification (data/references);
Paternal-age-related de novo mutations and risk for five disorders. Taylor JL, Debost JPG, Morton SU, Wigdor
EM, Heyne HO, Lal D, Howrigan DP, Bloemendal A, Larsen JT, Kosmicki JA , Weiner DJ Homsy J, Seidman
JG, Seidman CE, Agerbo E, McGrath JJ, Mortensen PB, Petersen L, Daly MJ, Robinson EB. Nat Commun. 2019;
10(1):3043.
Parental Age at Conception and the Relationship with Severity of Autism Symptoms. Rieske RD, Matson JL. Dev
Neurorehabil. 2019 Jul 29:1-6. doi: 10.1080/17518423.2019.1645222. [Epub ahead of print]
Paternal age and assisted reproductive outcomes in ICSI donor oocytes: is there an effect of older fathers?
Beguería R, García D, Obradors A, Poisot F, Vassena R, Vernaeve V. Hum Reprod. 2014; 29(10):2114-22.
Age thresholds for changes in semen parameters in men. Stone BA, Alex A, Werlin LB, Marrs RP. Fertil
Steril. 2013; 100(4):952-8.
Effects of maternal age on euploidy rates in a large cohort of embryos analyzed with 24-chromosome singlenucleotide polymorphism-based preimplantation genetic screening. Demko ZP, Simon AL, McCoy RC, Petrov DA,
Rabinowitz M. Fertil Steril. 2016; 105(5):1307-1313.
The nature of aneuploidy with increasing age of the female partner: a review of 15,169 consecutive
trophectoderm biopsies evaluated with comprehensive chromosomal screening. Franasiak JM, Forman EJ, Hong
KH, Werner MD, Upham KM, Treff NR, Scott RT Jr. Fertil Steril. 2014; 101(3):656-663.

d. considerations (e.g., financials, etc.).
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Bacterial Infections in ART (recipient)
a. what the issues are;
Risk of bacterial infection in female recipient of semen leading to pelvic inflammatory disease (PID) and/or
spontaneous abortion.
Pelvic inflammatory disease (PID) is a common infection in women of reproductive age, that is associated with
significant complications including infertility, chronic pelvic pain, ruptured tubo-ovarian abscess, and ectopic
pregnancy. PID is a spectrum of disease, beginning with cervicitis and progressing to endometritis and
eventually salpingitis. Sequelae include ectopic pregnancy (5 %), infertility (10 %), chronic pelvic pain (15 %),
hydrosalpinx, tubo-ovarian abscess and recurrent infection (25 %). The diagnosis may be delayed when the
presentation has nonspecific signs and symptoms. Even when it is properly identified, pelvic inflammatory
disease is often treated sub optimally.
Risk factors for PID include the number of sexual partners, previous PID, and male STD. The patient's age, IUD
use, and social factors may be dependent variables for the development of PID.
In non-pregnant women PID is caused by gonorrhoea, chlamydia, genital mycoplasmas, and aerobic and
anaerobic bacteria. In inseminated/transferred women infections of Escherichia Coli, Staphylococcus Aureus and
Chlamydia are documented.
Issues related to (select all that apply): ☐ donor X recipient X offspring
Severity
grade of severity
Risk(s)
IUI Partner semen
IUI Donor semen
No IUI/transfer
Own embryo transfer
Donor embryo transfer

Non-Severe

Severe

Life-threatening

Death

0.021%
0.0010.003%
0.0114%

No data
No data

0.0002 %
0.00002 %

No data

0.0001 %

The severity grading shows the risk for PID after IUI with donor semen is less than for IUI with partner semen or
natural conception. The donor is screened, and donor semen tested.
Severe PID can lead to a life-threatening situation or even death if not treated in time or adequately.
From an offspring risk the risk may be life threatening or fatal if the infection leads to spontaneous abortion.
Imputability
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level of imputability
Risk(s)
All the above

Definite/Certain Likely/
Possible
Probable
x
x

Unlikely

Excluded

Not
assessable

Options to minimize each of the risks
Careful screening of donors to ensure no evidence of infection at the time of donation.
Careful gamete processing to avoid contamination during processing.
Careful surgical technique during gamete/embryo transfer to reduce risk of contamination.

b. proposed criteria;
•

Careful screening of donors to ensure no evidence of infection at the time of donation

•

Careful gamete processing to avoid contamination during processing

•

Careful surgical technique during gamete/embryo transfer to reduce risk of contamination.

c. justification (data/references);
Risk of pelvic inflammatory disease after intrauterine insemination: a systematic review. Matorras R, Rubio K,
Iglesias M, Vara I, Expósito A. Reprod Biomed Online. 2018; 36(2):164-71.
TRIP annual report 2012 Biovigilance
TRIP annual report 2013 Biovigilance
Frequency of post insemination infections as reported by donor semen recipients. Broder S, Sims C, Rothman C.
Fertil Steril. 2007; 88(3):711-3.
Pelvic inflammatory disease: diagnosis and treatment in the emergency department. Bugg CW, Taira T, Zaurova
M. Emerg Med Pract. 2016; 18(12 Suppl Points & Pearls):S1-S2.
Pelvic inflammatory disease. Current diagnostic criteria and treatment guidelines. Ault KA, Faro S. Postgrad
Med. 1993; 93(2):85-6&89-91.
Acute pelvic inflammatory disease. Eschenbach DA. Urol Clin North Am. 1984; 11(1):65-81.
Epidemiology and diagnosis of acute pelvic inflammatory disease. Eschenbach DA. Obstet Gynecol. 1980; 55(5
Suppl):142S-153S.
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Treatment of Acute Pelvic Inflammatory Disease. Sweet RL. Infect Dis Obstet Gynecol. 2011; 2011:561909.
There are well documented cases of bacterial infection in ART recipients.

d. Considerations (e.g., financials, etc.).
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Bacterial infection (oocyte donor)
a. what the issues are;
Risk of bacterial infection in female donors of oocytes leading to pelvic inflammatory disease (PID) and possible
in- or sub-fertility because of damage or removal of the ovary.
Issues related to (select all that apply): X donor ☐ recipient
Severity
grade of severity
Risk(s) Non-Severe

Severe

Life-threatening

Death

PID

0.1-1.3 %

unknown

unknown

Imputability
level of imputability
Risk(s)

Definite/Certain

PID

Likely/ Probable

Possible

Unlikely

Excluded

Not assessable

X

Options to minimize each of the risks

b. proposed criteria;
It is standard practice that extreme care should be taken when it comes to aseptic technique in oocyte retrieval
to minimize the risk of infection and PID in the donor.

c. justification (data/references);
Ruptured tubo-ovarian abscess as a complication of IVF treatment: clinical, ultrasonographic and histopathologic
findings. A case report. Varras M, Polyzos D, Tsikini A, Antypa E, Apessou D, Tsouroulas M. Clin Exp Obstet
Gynecol. 2003; 30(2-3):164-8.
Evaluation of the risk of pelvic infection following transvaginal oocyte recovery. Curtis P, Amso N, Keith E,
Bernard A, Shaw RW. Hum Reprod. 1991; 6(9):1294-7.
Annika K. Ludwig. (ESHRE). Risks of oocyte pick-up, www. eshre.eu > SIGs> Luebeck-2008 >2.pdf
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d. considerations (e.g., financials, etc.).
Some oocyte donors may wish to have their own offspring in the future. Complications of PID with damage or
removal of an ovary can lead to in- or sub-fertility.
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Ectopic pregnancy after ART (IUI and IVF)
a. what the issues are;
An ectopic pregnancy is a pregnancy which occurs outside the uterine cavity, with the majority implanting in the
fallopian tube. Tubal ectopic pregnancy remains the most common cause of maternal mortality in the first
trimester of pregnancy. In-vitro fertilization (IVF) is a known risk factor for ectopic pregnancies. In fact, the first
reported IVF pregnancy was ectopic. During a natural conception, it is assumed that ectopic pregnancy results
due to retention of the embryo in the fallopian tube and alterations in the tubal environment allowing early
implantation to occur. But after embryo transfer in IVF cycles the embryo must be displaced from the uterus to
the fallopian tube for an ectopic pregnancy to occur.
Issues related to (select all that apply): ☐ donor X recipient
Severity
grade of severity
Risk(s)

Non-Severe

In
spontaneous
pregnancy
In assisted
reproduction
(IUI)
In assisted
reproduction
(IVF)

Severe

Life-threatening

Death

1-2 %

unknown

0.00050.004 %

2.1-3.6 %

unknown

0.001-0.01
%

1.5-5.5 %

unknown

0.00150.015 %

Imputability
level of imputability
Risk(s)

Definite/Cer
tain

Likely/ Probable

All above

X

Possible

Unlikely

Excluded

Not assessable

X

Options to minimize each of the risks
Intrafallopian transfer of the embryo(s) in IVF increases the percentage of ectopic pregnancies. This should be
avoided as much as possible.

b. proposed criteria;
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Endometriosis, prior Caesarean section, mechanical factor infertility (e.g. IUD in situ), tubal damage as result of
surgery or infection, prolonged stimulation, elevated oestradiol and progesterone levels, GnRH agonist trigger
and higher number of oocytes aspirated increase the risk of ectopic pregnancy. High risk patients should get a
regular follow up, beta-hCG pregnancy testing and early (transvaginal) ultrasound examination for early
detection of ectopic pregnancies.
Intrafallopian transfer should be avoided when possible.

c. justification (data/references);
Increased incidence of ectopic pregnancy after in vitro fertilization in women with decreased ovarian reserve.
Lin S, Yang R, Chi H, Lian Y, Wang J, Huang S, Lu C, Liu P, Qiao J. Oncotarget. 2017; 8(9): 14570–75.
Ectopic pregnancy risk factors for ART patients undergoing the GnRH antagonist protocol: a retrospective study.
Weiss A, Beck-Fruchter R, Golan J, Lavee M, Geslevich Y, Shalev E. Reprod Biol Endocrinol. 2016; 14:12.
Current knowledge of the aetiology of human tubal ectopic pregnancy. Shaw JLV, Dey SK, Critchley HOD, Horne
AW. Hum Reprod Update. 2010; 16:432–44.
Slightly lower incidence of ectopic pregnancies in frozen embryo transfer cycles versus fresh in vitro fertilizationembryo transfer cycles: a retrospective cohort study. Decleer W, Osmanagaoglu K, Meganck G, Devroey P. Fertil
Steril. 2014; 101(1):162-5.
Coexisting ovarian and tubal pregnancies on opposite sides after intrauterine insemination: a case report. Eom
JM, Choi JS, Bae J, Lee WM, Lee E, Lee J, Keum JH. BMC Pregnancy Childbirth. 2018; 18(1):259.
Surgical treatment of ectopic pregnancy. Agdi M, Tulandi T. Best Pract Res Clin Obstet Gynaecol. 2009;
23(4):519-27.
Rise in maternal mortality in the Netherlands. Schutte JM, Steegers EA, Schuitemaker NW, Santema JG, de Boer
K, Pel M, Vermeulen G, Visser W, van Roosmalen J. BJOG. 2010; 117(4):399-406.
Maternal mortality due to ectopic pregnancy. A review of 102 deaths. Schneider J, Berger CJ, Cattell C. Obstet
Gynecol. 1977; 49(5):557-61.

d. considerations (e.g., financials, etc.).
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Genetic disorder (offspring)
a. what the issues are;
Risk of genetic disorders in the offspring of gamete donors.
All pregnancies are associated with a risk of genetic abnormalities either due to a previously present mutation
or due to a new mutation. In the setting of gamete donation for fertility treatment the presence of unidentified
genetic abnormalities may lead to several children being born with hereditary conditions from the same donor the severity of such hereditary conditions can be very variable from minor clinically insignificant conditions to
conditions with significant negative impact on the wellbeing of the offspring that require long term treatment or
may even be life-limiting.
Issues related to (select all that apply): ☐ donor ☐ recipient X offspring
Severity
grade of severity
Risk(s)

Non-Severe

X
Examples Autosomal recessive:
of Genetic Oculocutaneous
disorders albinism
found in
Sickle cell trait
literature
(donor
related)

Severe

Life-threatening

Death

X
Autosomal recessive:
Congenital Disorders of
Glycosylation
Sickle cell anaemia
Cowden syndrome
Autosomal dominant:
Achondroplasia
Chromosome deletion:
22Q11
Chromosome number:
Trisomy 21 (donor
balanced translocation)

X
X
Autosomal recessive:
Cystic Fibrosis
Spinal Muscular Atrophy
Autosomal dominant:
Neurofibromatosis
Tuberous sclerosis
complex
Hypertrophic
Cardiomyopathy (HOCM)
X-linked recessive:
Duchenne muscular
dystrophy
Chromosome number:
Triploidy/ tetraploidy
Severity may be very variable but in the worst-case scenario some hereditary conditions are life-limiting e.g.
there are documented cases of HOCM leading to the death of the offspring at the age of 2 years (refer to
NOTIFY library).
Imputability
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level of imputability
Risk(s)

Definite/Certain

All the above

X

Likely/
Probable

Possible

Unlikely

Excluded

Not
assessable

Options to minimize each of the risks
Donor personal and family medical history assessment to establish the presence or absence of hereditary
conditions.
Potential to carry out genetic screening tests to look for clinically significant genetic abnormalities.

b. proposed criteria;
Establish a potential gamete donor screening tool (including both personal and family medical history) to
identify donors with an increased risk of hereditary conditions that are clinically significant.
Consider whether blanket genetic testing of all potential gamete donors is justified to ensure that donors with
clinically significant genetic abnormalities are identified prior to donation.
The number of children born or the number of families with children born from the same donor should be
limited. This may be usefull in reducing the risk of transmission of hereditary conditions.

c. justification (data/references);
Children at risk after sperm donor develops late onset genetic disease. Sheldon T. BMJ. 2002; 324(7338): 631.
New challenges for gamete donation programmes: changes in guidelines are needed. Gazvani R, Hamilton MP,
Simpson SA, Templeton A. Hum Fertil (Camb). 2002; 5(4):183-4.
Does anonymous sperm donation increase the risk for unions between relatives and the incidence of autosomal
recessive diseases due to consanguinity? Serre JL, Leutenegger AL, Bernheim A, Fellous M, Rouen A, Siffroi JP.
Hum Reprod. 2014; 29(3):394-9.
TRIP report 2017 Biovigilance
NOTIFY Library

d. considerations (e.g., financials, etc.).
Defining abnormalities that are clinically significant is not always straightforward - what is considered significant
may differ between individuals - it is important to establish a way of defining what conditions would be a reason
to defer a potential gamete donor while still ensuring sufficient gamete donors are available.
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Blanket genetic testing of donors is likely to identify several genetic abnormalities that may not be well defined
yet and which therefore have an unknown impact - it will be difficult to be sure what to do with such
information.
Donor genetic testing may have personal implications for the donors themselves - carrier status may not be
significant however certain conditions e.g. Huntingdon’s disease while important to avoid transmitting to
offspring would have significant personal impact on the mental wellbeing of the donor if this is an unexpected
finding and would also have social implications e.g. ability to obtain life insurance.
There is growing concern that current screening protocols regarding gamete donation are ill-suited, especially in
relation to genetic disease. There are no guidelines addressing the issues of confidentiality that might arise if a
disease emerges after insemination and establishment of pregnancy. Donors may become aware that they are
at risk of a familial condition after they have donated gametes or recipients of donated gametes may become
aware of a genetic illness in the resulting child. At present, there is no agreed method for allowing this
information to be given to the donor or other recipients of gametes from that person. We suggest that these
issues should be raised with donors, and appropriate counselling and predictive tests offered to them. Changes
in regulations regarding gamete donation should be considered that accommodate recent and possible future
developments in genetics. Furthermore, consideration should be given to the storage of samples of DNA from
donors for the future provision of genetic information.

172

Long-term consequences of having offspring from multiple families
a. what the issues are;
Donor conception is part of assisted reproduction, but little is known about its continuing influence on gamete
donors' lives. Having offspring in multiple families might cause emotional and psychological problems for
gamete donors especially anonymous donors.
Issues related to (select all that apply): X donor ☐ recipient
Severity: not possible to assess
grade of severity
Risk(s)

Non-Severe

Severe

Life-threatening

Death

Imputability: not possible to assess
level of imputability
Risk(s)

Definite/Certain

Likely/ Probable

Possible

Unlikely

Excluded

Not assessable

Options to minimize each of the risks

b. proposed criteria;
The needs of donors do not end once their donations are made, and their needs and wants are not
homogeneous. Policy and practice thus need to be developed to deal sensitively and responsively to a wide
range of circumstances and preferences.

c. justification (data/references);
The Overlooked Emotions of Sperm Donation. Fetters A. The Atlantic, July 9, 2018.
Rethinking gamete donor care: A satisfaction survey of egg and sperm donors in the UK. Williams RA, Machin LL.
PLoS One. 2018; 13(7): e0199971.
Gamete donors' expectations and experiences of contact with their donor offspring. Kirkman M, Bourne K,
Fisher J, Johnson L, Hammarberg K. Hum Reprod. 2014; 29(4): 731–38.
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Past semen donors' views about the use of a voluntary contact register. Crawshaw MA, Blyth ED, Daniels KD.
Reprod Biomed Online. 2007; 14(4):411-7.
Semen donors who are open to contact with their offspring: issues and implications for them and their families.
Daniels KR, Kramer W, Perez-y-Perez MV. Reprod Biomed Online. 2012;25(7):670-7

d. considerations (e.g., financials, etc.).
Rather than constantly wanting to remain distant from their donor offspring, donors' expectations and
experiences of contact with donor offspring ranged from none to a close personal relationship.
Gamete donors continue to manage thoughts and feelings that arise from donation throughout their lifetimes,
linked to their philosophical beliefs and/or evolving personal and social experiences.
In reference 5: Almost all donors were open to contact with their offspring and, where donors were partnered,
three-quarters of the partners also supported possible contact. Almost one-third, however, had reservations
about contact or were opposed. Two-thirds of donors' own children were interested in meeting the offspring.
Contact between a donor and his offspring is often seen as a coming together of these two people only. The
results of this study suggest that there are important ramifications for both families who become linked.
Understanding gamete donation in this broader family context is crucial to the contribution that health
professionals can make in this area.
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Medical/surgical complications of gamete donations
a. what the issues are;
Medical/surgical complications of oocyte donations that requires intervention in female donors e.g. risk of
bleeding, trauma to ovary, bowel or bladder.
Issues related to (select all that apply): X donor ☐ recipient
Severity
grade of severity
Risk(s)

Non-Severe

Severe

Complications

0.76-3.1 %

0.56 %

Life-threatening

Death

0.1 %

Imputability
level of imputability
Risk(s)
Complications

Definite/Certain Likely/
Possible
Probable
X

Unlikely

Excluded

Not
assessable

Options to minimize each of the risks
Careful medical assessment of potential donors to identify any medical conditions that would increase the risk
of any complications.
Ensure the procedure is carried out in centres with the necessary expertise.

b. proposed criteria;
For oocyte donors, the same care and attention should be given as during oocyte retrieval for IVF treatment
with partner donation. Ovarian puncture in donors should be done under the same safe conditions. Also, the
follow-up should also meet the same requirements.

c. justification (data/references);
Severe intraabdominal bleeding after transvaginal oocyte retrieval for IVF-ET and coagulation factor XI
deficiency: a case report. Battaglia C, Regnani G, Giulini S, Madgar L, Genazzani AD, Volpe A. J Assist Reprod
Genet. 2001 Mar;18(3):178-81.
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Appraisal of clinical complications after 23,827 oocyte retrievals in a large assisted reproductive technology
program. Levi-Setti PE, Cirillo F, Scolaro V, Morenghi E, Heilbron F, Girardello D, Zannoni E, Patrizio P. Fertil
Steril. 2018; 109(6):1038-1043.e1.
Evaluation of complications developing during and after transvaginal ultrasound - guided oocyte retrieval.
Özaltın S, Kumbasar S, Savan K . Ginekol Pol. 2018; 89(1):1-6.
Perioperative and post-operative complications of transvaginal ultrasound-guided oocyte retrieval: prospective
study of >1000 oocyte retrievals. Ludwig AK, Glawatz M, Griesinger G, Diedrich K, Ludwig M. Hum Reprod. 2006;
21(12):3235-40.

d. considerations (e.g., financials, etc.).
Most literature is found on oocyte retrievals for own use. Complication in oocyte donors are probably similar to
complication after oocyte retrievals for own use.
Beware oocyte donor is not always altruistic. In some countries (eastern Europe, USA) women are paid to
donate oocytes.
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Molar pregnancy after IVF/ICSI
a. what the issues are;
A molar pregnancy — also known as hydatidiform mole — is a rare complication of pregnancy characterized by
the abnormal growth of trophoblasts, the cells that normally develop into the placenta.
The use of assisted reproduction techniques (ART) is increasing; however, reports of molar pregnancy following
ART remain scarce. Normal embryos have 2 pronuclei (2PN), one maternal and 1 paternal. In theory 3PN
embryos (triploidy) or 2PN embryos with only paternal chromosomes could be transferred, causing a molar
pregnancy. PN scores are not always possible and 2 PN could be only paternal. The incidence of molar
pregnancy using fresh intracytoplasmic sperm injection (ICSI) and fresh in vitro fertilization (IVF) is similar1. The
risk of recurrence of molar pregnancy following a previous molar pregnancy was higher following ART compared
to spontaneous conceptions.
Issues related to (select all that apply): ☐ donor X recipient
Severity
grade of severity
Risk(s)

Non-Severe

In spontaneous
pregnancy
pregnancy after
IVF/ICSI

Severe

Life-threatening

Death

0.05-0.1 %

0.005-0.02 %

0.00075-0.003 %

0.12-0.32 %

unknown

unknown

Imputability
level of imputability
Risk(s)
Definite/Certain

Likely/ Probable

All above

Possible

Unlikely

Excluded

Not assessable

X

Options to minimize each of the risks
Preimplantation genetic diagnosis/testing/screening (PGD/PGT/PGS) can partially prevent triploid embryos and
embryos with 2 Y chromosomes and reduce the chance of a molar pregnancy. Because of mosaic in embryos it is
still possible to transfer a partially triploid or YY embryo with risk of a molar pregnancy.

b. proposed criteria;
IVF/ICSI, advanced maternal age, previous molar pregnancy and Asian origin raise the risk of molar pregnancy.
Awareness and vigilance in these patients are necessary.
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c. justification (data/references);
Hydatidiform molar pregnancy following assisted reproduction. Nickkho-Amiry M, Horne G, Akhtar M, Mathur R,
Brison DR. J Assist Reprod Genet. 2019; 36(4):667-71.
Treatment outcomes for 618 women with gestational trophoblastic tumours following a molar pregnancy at the
Charing Cross Hospital, 2000-2009. A Sita-Lumsden, D Short, I Lindsay, N J Sebire, D Adjogatse, M J Seckl, and P
M Savage. Br J Cancer. 2012; 107(11):1810-4.
Relative Effects of Age, Race, and Stage on Mortality in Gestational Choriocarcinoma. Tarney CM, Tian C, Craig
ER, Crothers BA, Chan JK, Gist GD, Bateman NW, Conrads TP, Hamilton CA, Larry Maxwell G, Darcy KM. Int J
Gynecol Cancer. 2018; 28(2):338-345.
Maternal deaths due to gestational trophoblastic diseases, results from the French confidential enquiry into
maternal deaths, 2010-2012. Dreyfus M. Gynecol Obstet Fertil Senol. 2017; 45(12S):S58-S60.
Is there a relationship between treatment for infertility and gestational trophoblastic disease? Bates M, Everard
J, Wall L, Horsman JM, Hancock BW. Hum Reprod. 2004 Feb;19(2):365-7.
Risk factors for gestational trophoblastic disease: a separate analysis of complete and partial hydatidiform
moles. Parazzini F, Mangili G, La Vecchia C, Negri E, Bocciolone L, Fasoli M. Obstet Gynecol. 1991; 78(6):1039-45.

d. considerations (e.g., financials, etc.).
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Ovarian hyperstimulation syndrome
a. what the issues are;
Ovarian hyperstimulation syndrome (OHSS) is an iatrogenic complication of ART. The syndrome is characterized
by cystic enlargement of the ovaries and a fluid shift from the intravascular to the third space. Its occurrence is
dependent on the administration of human chorionic gonadotrophin (hCG). Enlargement of the ovaries causes
abdominal pain, nausea and vomiting. Leakage of fluid from follicles, increased capillary permeability leading to
third spacing, or frank rupture of follicles can all cause ascites. Due to leakage of fluid through the impaired
blood vessels both within and outside the ovary there is massive fluid-shift from the intra-vascular bed to the
third compartment resulting in intravascular hypovolemia with concomitant development of oedema, ascites,
hydrothorax and/or hydropericardium. These patients need a hospital ward where the clinical picture is well
understood, and the personnel have expertise in its treatment and follow-up. Admission to an intensive care
unit is necessary when critical OHSS develops.
Polycystic ovary syndrome increases the risk of OHSS.
Issues related to (select all that apply): X donor ☐ recipient
Severity
grade of severity
Risk(s)

Non-Severe

Severe

Life-threatening

Death

OHSS

8-23 %

3-7 %

0.1-3 %

0.003 %

Imputability
level of imputability
Risk(s)
OHSS

Definite/Certain Likely/
Possible
Probable
X

Unlikely

Excluded

Not
assessable

Options to minimize each of the risks
Careful assessment of donor medical history to ensure no identifiable high-risk predisposing factors for OHSS.
Well documented protocol to be followed.

b. proposed criteria;
Induced ovulation in oocyte donors as well as autologous donation should be carefully monitored.
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Donors and patients should be properly informed about the risks of induced ovulation, especially the risk and
possible consequences of OHSS.

c. justification (data/references);
Ovarian hyperstimulation syndrome. Kumar P, Sait SF, Sharma A, Kumar M. J Hum Reprod Sci. 2011; 4(2): 70–
75.
Severe ovarian hyperstimulation syndrome leading to ICU admission. Singh RK, Singhal S, Azim A, Baronia AK.
Saudi J Anaesth. 2010; 4(1): 35–37.
Luteal phase support with GnRH agonist does not eliminate the risk for ovarian hyperstimulation syndrome.
Friedler S, Grin L .Gynecol Endocrinol. 2019;35(5):368-369.
Comparative Effectiveness of Three Ovarian Hyperstimulation Protocol in In Vitro Fertilization (IVF) Cycles for
Women with Polycystic Ovary Syndrome. Chen Y, Zhao J, Zhang H. Med Sci Monit. 2018; 24:9424-9428.

d. considerations (e.g., financials, etc.).
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Preeclampsia (recipient)
a. what the issues are;
Preeclampsia is a complication during pregnancy with hypertension and proteinuria, with or without oedema.
Premature preeclampsia is not only a risk for the mother but also for the foetus (growth restriction, reduced
amniotic fluid, abnormal oxygenation). Preeclampsia may develop in HELLP syndrome with Hemolysis, Elevated
Liver enzymes and Low Platelets. Multi organ failure or internal bleeding can cause death. In western countries
preeclampsia is the number one cause of death for pregnant women. Preeclampsia has a higher occurrence in
first pregnancies and multiple (gestation) pregnancies. The risk of preeclampsia increases at higher maternal
age. Several genetic factors play roles in the development of preeclampsia and the HELLP syndrome. One of
them may be pregnancy with a foetus with “unknown” genetic material, such as donated gametes or embryos.
Issues related to (select all that apply): ☐ donor X recipient
Severity
grade of severity
Risk(s)

Non-Severe

preeclampsia after
oocyte donation (frozen
and fresh embryos)
pregnancies with
autologous oocyte and
partner sperm

6-9 %

Severe

Life-threatening

Death

3-24 %

1.5-2.7 %

0.3-0.9 %

1-8 %

0.5-0.9 %

0.1-0.3 %

Imputability
level of imputability
Risk(s)

Definite/Certain

Likely/ Probable

All above

Possible

Unlikely

Excluded

Not assessable

X

Options to minimize each of the risks

b. proposed criteria;
After assisted reproductive technologies with donor gametes or donated embryos physicians/obstetricians must
be extra alert to hypertension, preeclampsia and HELLP syndrome.
A combination of multiple conducive factors for preeclampsia should be avoided if possible, including
increased maternal age, first pregnancy, multiple pregnancy and ART with donated gamete(s) or embryo(s).
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c. justification (data/references);
Genetic Aspects of Preeclampsia and the HELLP Syndrome. Haram K, Mortensen JH, Nagy B. Journal of
pregnancy. 2014; article ID 910751.
Searching for genetic clues to the causes of pre-eclampsia. Chappell S, Morgan L. Clinical Science.
2006;110(4):443–458.
Hypertension in pregnancy. Podymow T, August P. Adv Chronic Kidney Dis. 2007; 14(2):178-90.
Disorders of Pregnancy. Mammaro A, Carrara S, Cavaliere A, Ermito S, Dinatale A, Pappalardo EM, Militello M,
Pedata R. Hypertensive Adv Chronic Kidney Dis. 2007; 14(2):178-90.
Is oocyte donation a risk factor for preeclampsia? A systematic review and meta-analysis. Blázquez A, García D,
Rodríguez A, Vassena R, Figueras F, Vernaeve V. J Assist Reprod Genet. 2016; 33(7):855-63.
Is the use of donor sperm associated with a higher incidence of preeclampsia in women who achieve pregnancy
after intrauterine insemination? Kyrou D, Kolibianakis EM, Devroey P, Fatemi HM. Fertil Steril. 2010;
93(4):1124-7.
Risk of pre-eclampsia after fresh or frozen embryo transfer in patients undergoing oocyte donation. Blazquez A,
García D, Vassena R, Figueras F, Rodriguez A. Eur J Obstet Gynecol Reprod Biol. 2018; 227:27-31.

d. considerations (e.g., financials, etc.).
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Viral infection (recipient)
a. what the issues are;
Risk of blood borne virus/sexually transmitted infection from gamete donor to recipient and offspring. There are
documented cases of HIV, HTLV, Chlamydia, and HBV in the NOTIFY library to recipient/offspring. The ZIKA virus
outbreak introduced a new risk.
Issues related to (select all that apply): ☐ donor X recipient X offspring
Severity
grade of severity
Risk(s)

Non-Severe

Severe

Life-threatening

Death

HBV
X
X
HIV
X
X
X
HTLV
X
X
X
Zika virus
X
Syphilis
X
X
X
Chlamydia
X
X
Transmission of blood borne virus/sexually transmitted infection will lead to the need for treatment and not
infrequently chronic long-term problems which may be very severe and, in some cases, could be life-threatening
e.g. needing liver transplant from chronic hepatitis B or C infection.
Neurological problems (microcephaly) in new-borns and Guillain-Barré syndrome are documented after
infection with ZIKA virus during pregnancy. ZIKA can be present in sperm for 2-4 months.
Imputability
level of imputability
Risk(s)

Definite/Certain

Likely/ Probable

Possible

Unlikely

Excluded

All above

X

X

X

X

X

Not assessable

Imputability can varying from excluded to certain, depending on the circumstances, testing and donor
willingness for further testing.
Options to minimize each of the risks
Careful donor medical, behavioural and travel assessment to assess risk of potential undiagnosed infection
being present.
Testing of all gamete donors at the time of donation with either NAT testing at the point of donation or repeat
serology testing 4-6 months later to ensure no window period donations - if NAT testing is done at time point of
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donation with no quarantine and repeat testing, consideration needs to be given to potential window period
donations despite NAT testing if high risk behaviour e.g. tattoo in unlicensed premises in the days prior to
donation is present.
Male donors: Sperm washing.

b. proposed criteria;
Refer to above regarding options to minimize each of the risks.

c. justification (data/references);

Risks of donor insemination. Barratt CL, Cooke ID. J Risk Saf Med. 1990;1(2):113-5.
Screening therapeutic insemination donors for sexually transmitted diseases: overview and recommendations.
Greenblatt RM, Handsfield HH, Sayers MH, Holmes KK. Fertil Steril. 1986; 46(3):351-64.
Screening to reduce transmission of sexually transmitted diseases in semen used for artificial insemination.
Mascola L, Guinan ME. N Engl J Med. 1986 ;314(21):1354-9.
Effect of acute Zika virus infection on sperm and virus clearance in body fluids: a prospective observational
study. Joguet G, Mansuy JM, Matusali G, Hamdi S, Walschaerts M, Pavili L, Guyomard S, Prisant N, Lamarre P,
Dejucq-Rainsford N, Pasquier C, Bujan L. Lancet Infect Dis. 2017;17(11):1200-08.
ECDC. Interim guidance for healthcare providers and Zika virus laboratory diagnosis
Integrated approach for triple elimination of mother-to-child transmission of HIV, hepatitis B and syphilis is
highly effective and cost-effective: an economic evaluation. Zhang L, Tao Y, Woodring J, Rattana K, Sovannarith
S, Rathavy T, Cheang K, Hossain S, Ferradini L, Deng S, Sokun C, Samnang C, Nagai M, Lo YR, Ishikawa N. Int J
Epidemiol. 2019; 48(4):1327-39.
Perinatal mortality due to congenital syphilis: a quality-of-care indicator for women's and children's healthcare.
Saraceni V, Guimarães MH, Theme Filha MM, Leal Mdo C. Cad Saude Publica. 2005; 21(4):1244-50.

d. considerations (e.g., financials, etc.).

184

Haemopoietic stem cells risk assessments
Allergy and autoimmune conditions
a. what the issues are;
An active allergic constitution might be
• masking a serious underlying condition
• an indication the donor is not fit to donate
• requiring medication that does not allow for collection of stem cells
A reaction to an agent administered for collection of stem cells (anaesthetics or growth factor)
• Dermatitis Atopica (‘rash’)
• Respiratory distress
• Syncope (see also anaphylaxis in Drug reactions)
Auto-immune: stem cell mobilization with G-CSF can trigger the development or exacerbation of a pre-exsisting
autoimmune disorder including:
• IgA nephropathy
• Idiopathic thrombocytopenic purpura
• Thyroid issues
• Capillary leak syndrome
• Sweet’s syndrome
• Exacerbation of gout
• Exacerbation of multiple sclerosis

Issues related to (select all that apply): X donor ☐ recipient
Severity: ranges from non-severe to life threatening
grade of severity
Risk(s)

Non-Severe Severe Life-threatening Death

Allergy

X

X

X

Autoimmune disease X

X

X

Imputability: ranges from excluded to definite

185

level of imputability
Risk(s)
Definite/Certain Likely/ Probable Possible Unlikely Excluded Not assessable
Allergy
X
X
X
Autoimmune disease X
X
X
X
X
Options to minimize each of the risks

b. Proposed criteria;
Donors with any, prior to donation known mild allergies (e.g. allergic rhinitis, hay fever, mild urticarial) can be
allowed to donate, if there are now signs of allergic reaction at time of donation. The use of antihistaminic
medication, other than injected steroids, is acceptable.
Donors with any, prior to donation known respiratory involvement or anaphylactic reaction due to their allergy
should be deferred for donation.
Donors with any, prior to donation known severe or systemic auto-immune condition should be deferred for
donation of G-CSF stimulated haematopoietic progenitor cells.
Consider urinalysis as part of the medical work up and follow up for G-CSF stimulated peripheral blood stem cell
donation for any donor with a history of haematuria.

c. justification (data/selection of references);
Exacerbation of IgA nephropathy following G-CSF administration for PBSC collection: suggestions for better
donor screening. Lee JBL, Billen A, Lown RN. Bone Marrow Transplant. 2016; 51:286-87.
Possible involvement of G-CSF in IgA nephropathy developing in an allogeneic peripheral blood SCT donor.
Funakoshi Y, Nakashima Y, Nakashima K , Okada M, Taguchi T, Moriuchi H. Bone Marrow Transplant.
2010;45(9):1477-78.
Recovery and safety profiles of marrow and PBSC donors: experience of the National Marrow Donor Program.
Miller JP, Perry EH, Price TH, Bolan CD Jr, Karanes C, Byd TM, Chitphakdithai P, King RJ. Biol Blood Marrow
Transplant. 2008;14(9):29-36.
Acute iritis induced by granulocyte colony stimulating factor used for mobilization in a volunteer unrelated
peripheral blood progenitor cell donor. Parkkali T, Volin L, Siren MK, Ruutu T. Bone Marrow Transplant.
1996;17(3):433-34.
A lurking threat: transfer of peanut allergy through peripheral blood stem cell transplantation. Brauns B, Schön
MP, Wulf G, Mempel M. World Allergy Organization Journal. 2016; 9:3.

Severe exacerbation of relapsing-remitting multiple sclerosis after G-CSF therapy. Rust H, Kuhle J, Kappos L,
Derfuss T. Neurol Neuroimmunol Neuroinflamm. 2016; 3(2):e215.
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Suitability Criteria for Adult Related Donors: A Consensus Statement from the Worldwide Network for Blood and
Marrow Transplantation Standing Committee on Donor Issues, Worel N, BBMT 2015
World Marrow Donor Association SEAR Registration, 12th edition, 2010.
World Marrow Donor Association S(P)EAR Committee Annual Report – year 2011. 2012;1-9

d. considerations (e.g., financials, etc.).
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Drug reactions
a. what the issues are;
A well-documented reaction to the use of growth factors:
bone pain, headache, nausea, vomiting, flu-like symptoms (including fever), fatigue
An unexpected reaction to a drug administered for collection of stem cells (anaesthetics or growth factor):
Dermatitis Atopica (rash), Respiratory distress, Anaphylactic reaction, Malignant Hyperthermia, Organ
dysfunction as a result of administration of haematopoietic growth factors
Splenic rupture, Cardiovascular events (including TIA, stroke), Pulmonary embolism
Issues related to (select all that apply): X donor ☐ recipient
Severity: ranges from non-severe to life threatening.
grade of severity
Risk(s)

Non-Severe Severe Life-threatening Death

Drug reaction X

X

X

Imputability: ranges from possible to definite.
level of imputability
Risk(s)
Definite/Certain Likely/ Probable Possible Unlikely Excluded Not assessable
Drug reaction X
X
X
Options to minimize each of the risks

b. proposed criteria;
Inform the donor about common reactions, and advice to get medical help in case of any other unexpected
reaction/symptoms.

c. justification (data/references);
Subcutaneous granulocyte colony-stimulating factor and acute anaphylaxis. Jaiyesimi I, Giralt SS, Wood J. N Engl
J Med 1991; 325:587.
Severe allergic reaction with anaphylaxis to G-CSF (lenograstim) in a healthy donor. Tulpule S, Shaw BE, Makoni
P, Little AM, Madrigal JA, Goldman JM. Bone Marrow Transplant. 2009; 44: 129–130.
188

Severe hypersensitivity allergic reaction to filgrastim in a healthy stem cell donor. Doval D, Choudhary D, Sharma
SK, Khandelwal V. J Oncol Pharm Pract. 2019; Epub ahead of print.
Exacerbation of IgA nephropathy following G-CSF administration for PBSC collection: suggestions for better
donor screening. Lee JBL, Billen A, Lown RN. Bone Marrow Transplant. 2006;51:286-87.
Malignant hyperthermia induced by general anesthesia for bone marrow harvesting. Hosoya N, Miyagawa K,
Mimura T, Hoshide S, Akazawa H, Kanda Y, Takahashi N, Hirai H, Maekawa K, Yazaki Y. Bone Marrow Transplant.
1997;19:509-11.
World Marrow Donor Association SEAR Registration, 12th edition, 2010.
Short and long-term safety of lenograstim administration in healthy peripheral haematopoietic progenitor cell
donors: a single centre experience. Martino M, Console G, Dattola A, Callea I, Messina G, Massara E, Irrera G,
Fedele R, Gervasi A, Bresolin G, Iacopino P. Bone Marrow Transplantation. 2009; 44(3):163-168.
Fatal complication of peripheral blood stem cell donor after granulocyte colony stimulating factor stimulation.
International Society of Haematology Abstracts, 2010
Three to six year follow-up of normal donors who receive recombinant human granulocyte colony-stimulating
factor. Cavallaro AM, Lilleby K, Majolino I, Storb R, Appelbaum FR, Rowly DS, Bensinger WI. Bone Marrow
Transplant. 2000;25:85-89.
Clinical outcomes after peripheral blood stem cell donation by related donors: a Dutch single-center cohort
study. Wiersum-Osselton JC, van Walraven SM, Bank I, Lesenlink WE, van der Bom JG, Brand A. Transfusion.
2013; 53:96-103.
Spontaneous splenic rupture in a healthy allogeneic donor fo peripheral-blood stem cell following the
administration of granulocyte colony stimulating factor. A case report and review of the literature. Nuamah NM,
Goer H, Kilic YA , Dagnoura H, Cakmak A. Haematologica. 2006; 91(5 Suppl): ECR08.
Severe events in donors after allogeneic hematopoietic stem cell donation. Halter J, Kodera Y, Ispizua AU,
Greinix HT, Favre G, Baldomero H, Niederweiser D, Apperley JF, Gratwohl A. Haematologica. 2009; 94:94-101.
World Marrow Donor Association SEAR Registration, 12th edition, 2010.
World Marrow Donor Association S(P)EAR Committee Annual Report – year 2011. 2012;1-9.

d. considerations (e.g., financials, etc.).
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Infection (donor)
a. what the issues are;
Any procedure-related infections identified during or shortly after the process of haematopoietic stem cell
donation.
Post donation septicaemia
Pneumonia
Osteomyelitis
Infection at CVC insertion site
Aspiration site infection
Issues related to (select all that apply): X donor ☐ recipient
Severity: ranges from non-severe to severe.
grade of severity
Risk(s)

Non-Severe Severe Life-threatening Death

Infection X

X

Imputability: ranges from not assessable to proven.
level of imputability
Risk(s)
Definite/Certain Likely/ Probable Possible Unlikely Excluded Not assessable
Infection X
X
X
X
X
X
Options to minimize each of the risks

b. proposed criteria;
Inform donor about procedure related risks and common signs of infections. Include contact information of the
responsible department/establishments in the information papers.

c. justification (data/references);
Severe events in donors after allogeneic hematopoietic stem cell donation. Halter J, Kodera Y, Ispizua AU,
Greinix HT, Favre G, Baldomero H, Niederweiser D, Apperley JF, Gratwohl A. Haematologica. 2009; 94:94-101.
Adverse events among 2408 unrelated donors of peripheral blood stem cells: results of a prospective trial from
the National Marrow Donor Program. Pulsipher MA, Chitphakdithai MA, Miller JP, Logan BR, King RJ, Rizzo JD,
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Leitman SF, Anderlini P, Haagenson MD, Kurian S, Klein JP, Horowitz MM, Confer DL. Blood. 2009; 113(15):360411.
Acute glomerulonephritis in a donor as a side effect of allogeneic peripheral blood stem cell mobilization with
granulocyte colony-stimulating factor. Nasilowska-Adamska B, perkowska-Ptasinksa A, Tomaszewska A,
Serwacka A, Marianska B. Int J Hematol. 2010; 92(5):765-68.
Osteomyelitis complicating bone marrow harvest [letter]. Riley D, Evans TG. Clin Infect Dis. 1992;1 4(4):980-81.
World Marrow Donor Association SEAR Registration, 12th edition, 2010.
World Marrow Donor Association S(P)EAR Committee Annual Report – year 2011. 2012;1-9.
World Marrow Donor Association. Clinical Working Group [S(P)EAR committee]. Minneapolis, 2012; 2012:1-11.

d. considerations (e.g., financials, etc.).
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Infection (recipient)
a. what the issues are;
Transmission of infection through haematopoietic stem cell transplantation: bacterial, fungal, parasitic, prion,
viral, unspecified.
Issues related to (select all that apply): ☐ donor X recipient
Severity: ranges from non-severe to death.
grade of severity
Risk(s)

Non-Severe Severe Life-threatening Death

Infection X

X

X

X

Imputability: ranges from possible to certain.
level of imputability
Risk(s)
Definite/Certain Likely/ Probable Possible Unlikely Excluded Not assessable
Infection X
X
X
Options to minimize each of the risks

b. proposed criteria;
Travel history of the donor should be documented, and in cases of travel to areas endemic for specific
infections, additional specific blood testing is advised. Important to inform the transplant centre upfront.

c. justification (data/references);
Transmission of West Nile Virus Through a Hematopoietic Stem Cell Transplant. Kitagawa MG, Breen D, Erklauer
J, Chang E, Herce H, King K, Naik S. Journal of the Pediatric Infectious Diseases Society. 2018; 7(2): e52-e54.
Bacillus cereus septicaemia attributed to a matched unrelated bone marrow transplant. Kelley JM, Onderdonk
AB, Kao G. Transfusion. 2013; 53:394-97
Parvovirus B19 in the context of hematopoietic stem cell transplantation: evaluating cell donors and recipients.
Gama BE, Emmel VE, Oliveira-Silva M, Gutiyama LM, Arcuri L, Colares M,Tavares RdC, Bouzas LF, Abdelhay E,
Hassan R. Transplantation Direct. 2017;3: e217.
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d. considerations (e.g., financials, etc.).
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Non-infectious, non-malignant and other transmissions
a. what the issues are:
Non-infectious, non-malignant transmissions classified as autoimmune, alloimmune, genetic, hypersensitivity, or
allergy.
A donor with an atopic constitution may have antibodies that could trigger a graft-versus-host reaction in the
recipient.
Issues related to (select all that apply): ☐ donor X recipient
Severity: can range from non-severe to life-threatening
grade of severity
Risk(s)

Non-Severe

Severe

Life-threatening

Non-infectious, nonmalign transmission

X

X

X

Death

Imputability: can range from possible to likely/probable and definite/certain
level of imputability
Risk(s)
Definite/Ce
rtain
NonX
infectious,
non-malign
transmission

Likely/
Probable
X

Possible

Unlikely

Excluded

Not
assessable

X

Options to minimise each of the risks

b. proposed criteria;
New auto-immune-like diseases are reported in recipients of allogeneic haematopoietic stem cells (HSC), after
transfer of donor auto-antibodies during HSC transplantation. Host factors may also play a role in the
development of an autoimmune phenotype. Examples are
• Alopecia areata
• Type I Diabetes
• Vitiligo
• Myasthenia Gravis
• Transfer of selective IgA Deficiency
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•
•
•

Allergy/atopic disease
G6PD deficiency
Chromosomal abnormality (XXY)

If a donor is previously diagnosed with an allergy or atopic disease, the transplant physician and recipient must
be adequately informed prior to transplantation.

c. justification (data/references);
Immune-Mediated Complications after Hematopoietic Stem Cell Transplantation. Li Z, Rubinstein SM, Thota R,
Savani M, Brissot E, Shaw BE, Majhail NS, Mohty M, Savani BN. Biol Blood Marrow Transplant. 2016; 22:1368-75.

Newly acquired kiwi fruit allergy after bone marrow transplantation from a kiwi-allergic donor. Garzorz N,
Thomas J, Eberlein B, Haferlach C, Ring J, Biedermann T, Schmidt-Weber C, Eyerich K, Seifert F, Eyerich S. J Eur
Acad Dermatol Venereol. 2016; 30(7):1136-39.
A lurking threat: transfer of peanut allergy through peripheral blood stem cell transplantation. Brauns B, Schön
MP, Wulf G, Mempel M. World Allergy Organization Journal. 2016; 9:3.
Long-term acquisition of allergen-secific IgE and asthma following allogeneic bone marrow transplantation from
allergic donors. Hallstrand TS, Sprenger JD, Agosti JM, Longton GM; Witherspoon RP, Henderson WR Jr. Blood.
2004;104(10):3086-3090.
Adoptive transfer of hyperthyroidism and autoimmue thyroiditis following allogeneic bone marrow
transplantation for chronic myeloid leukaemia. Aldouri MA, Rugier R, Epstein O, Prentice HG. Br J Haematol.
1990;74(1):118-19.
Suitability Criteria for Adult Related Donors: A Consensus Statement from the Worldwide Network for Blood and
Marrow Transplantation Standing Committee on Donor Issues, Worel N, BBMT 2015

d. considerations (e.g., financials, etc.).

195

Related to site and collection
a. what the issues are
Infection: any infections identified during or shortly after the process of haematopoietic stem cell mobilization
and donation of haematopoietic progenitor cells.
Post donation septicaemia
Pneumonia
Osteomyelitis
Infection at CVC insertion site
Aspiration site infection
Non-infectious events: adverse occurrences related to collection site of bone marrow or peripheral blood stem
cell collections.
Tendon injury
Sciatica
Sacroiliitis
Nerve damage
Injury to iliac artery
Iliac fracture
Haematoma
Back pain
Chronic pain
Citrate toxicity
Central Venous Catheters (CVC): adverse events related to the placement or use of a CVC for the collection of
peripheral blood stem cells.
Deep venous thrombosis
Central line thrombosis
Pulmonary embolism
Thrombophlebitis
Issues related to (select all that apply): X donor ☐ recipient
Severity: ranges from non-severe to life threatening.
grade of severity
Risk(s)

Non-Severe Severe Life-threatening Death

Adverse event related to site and collection X

X

X

Imputability: ranges from possible to definite/certain.
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level of imputability
Risk(s)
Adverse event related to
site and collection

Definite/Certain Likely/
Probable
X
X

Possible Unlikely Excluded Not
assessable
X

Options to minimize each of the risks

b. proposed criteria;
Collection of donor stem cells must be carried out/supervised by trained and competent personnel.
Careful consideration as to whether there is a requirement for the insertion of CVC.
Placement of CVC must be carried out by trained and competent personnel. The uses of CVC for volunteer
donors should be limited to exceptional circumstances.

c. justification (data/references)
Severe events in donors after allogeneic hematopoietic stem cell donation. Halter J, Kodera Y, Ispizua AU,
Greinix HT, Favre G, Baldomero H, Niederweiser D, Apperley JF, Gratwohl A. Haematologica. 2009; 94:94-101.

Sciatic nerve compression following bone marrow harvest. Irving I, Cooper M, Durrant S . Bone Marrow
Transplantation. 2000; 26:705-6.
Fracture of the ilium: an unusual complication of bone marrow harvesting. Klumpp TR, Mangan KF, MacDonald
JS, Mesgarzadeh M. Bone Marrow Transplantation. 1992; 9(6):503-4.
Miller JP, Perry EH, Price TH et al. Recovery and safety profiles of marrow and PBSC doors: experience of the
National Marrow Donor Program. Biol Blood Marrow Transplant,2008;14(0):29-36
Acute glomerulonephritis in a donor as a side effect of allogeneic peripheral blood stem cell mobilization with
granulocyte colony-stimulating factor. Nasilowska-Adamska B, perkowska-Ptasinksa A, Tomaszewska A,
Serwacka A, Marianska B. Int J Hematol. 2010; 92(5):765-68.
Adverse events among 2408 unrelated donors of peripheral blood stem cells: results of a prospective trial from
the National Marrow Donor Program. Pulsipher MA, Chitphakdithai MA, Miller JP, Logan BR, King RJ, Rizzo JD,
Leitman SF, Anderlini P, Haagenson MD, Kurian S, Klein JP, Horowitz MM, Confer DL. Blood. 2009; 113(15):360411.
Towards a global system of vigilance and surveillance in unrelated donors of haematopoietic progenitor cells for
transplantation. Shaw BE, Chapman J, Fechter M, Foeken L, Greinix H, Hwang W, Phillips-Johnson L, Korhonen
M, Lindberg B, Navarro WH, Szer J. Bone Marrow Transplant. 2013; 48(12):1506-9.
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Vigilance and Surveillance EUSTITE Pilot Report 2010; 52.
World Marrow Donor Association SEAR Registration, 12th edition, 2010.
World Marrow Donor Association S(P)EAR Committee Annual Report – year 2011. 2012;1-9- NOTIFY library –
WMDA S(P).

d. considerations (e.g., financials, etc.).
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Annex 3
Comments by external reviewers that could not be adressed due to time limitations.
Reviewer 1- TTI expert
General comment
It is unclear why and how certain decisions were made as the goal was to propose less stringent and more
evidence-based donor selection criteria. Several donor selection criteria seem to be tightened without any
substantiation or adequate explanation (e.g. Chagas, Q fever, mandatory NAT screening).
Document D5.3
Proposal to discontinue HBsAg screening might go a bit far (according to the European Pharmacopoeia this is
simply not allowed for plasma for fractionation). No further review of D5.3 performed.
Document D5.2
• “if successfully treated and experts within microbiology or infectious diseases confirms no risk of
transmission"still exists (e.g. babesiosis). I don't quite see how that should go yet; it is almost impossible to
fully exclude a risk.
• The rejection policy for Chagas (p.38) surprises me; this is stricter than what is currently done in many
countries. Implementation of this means testing donors.
• P.74: a 2 weeks delay after recreational drugs surprises me; is there a scientific evidence basis for this?
• P.104: permanent deferral after Q fever surprises me (see published Sanquin papers on this topic).
• P.111: previous syphilis infection: syphilis tests remain positive for decades. So, this makes little sense.
• P.140: "In general, PFF donors should be deferred for much shorter periods after any kind of other infection,
than for whole blood donation, as IgG levels in these donors are much higher shortly after recovery from an
infection":I can't follow this.
• P.158: I find the grading here very confusing. Isn't it more logical to tick all the boxes? It's marked as severe
now, and the explanation is death by rabies.
• P.160: is this 6-log guidance for or considered as best practice of professionals, or is this a proposal?
Anyway, 6 logs may not be sufficient in all cases, especially with an early infection.
Reviewer 2 – TTI expert
General comment
If you accept donors with cured syphilis, you should also accept donors with treated hepatitis C. With treated
hepatitis C it is certain that the virus is gone; with syphilis we believe it is never really gone. Moreover, after
treated hepatitis C you have much more sensitive control for re-infection (NAT).
Document D5.2
No review performed.
Document D5.3
Due to lack of time, I reviewed the proposed general criteria and the proposed criteria for blood and blood
components only, including plasma.
• #20c: I have issues with policy after PrEP:
• Long-acting PrEP is coming, what does "6 months after PrEP" mean?
• In addition, we first need to gain more experience with the effects of PrEP.
• This is playing with fire; I suggest a delay of at least 1 year after using HIV PrEP
• #27d: After previous syphilis, as far as I am concerned, the donor is permanently unsuitable for donation;
• omitted syphilis (in case of negative VDRL/RPR),
• from proven high-risk behaviour,
• from vulnerable, alternative, non-validated 'test algorithm' for donors with cured syphilis.
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It's a mystery to me in what deficit donor setting would you resort to donors who had syphilis. Syphilis is a clear
marker for HIV infection in Europe. For example: men in the Netherlands have syphilis 26 times as often as
women (data ECDC) with a strong relationship with MSM behaviour.
• #30: There is no treatment for hepatitis A and E!
• #32: The proposed criteria are not acceptable. The ECDC will prepare donor selection policy for malaria in
2020.
• #43: 28 days after WNV disease or after a positive WNV-NAT is too short. Suggestion: follow the policy of
Canada or the USA.
• #52: There is no treatment for Morbus Pfeiffer!
Reviewer 3 – TTI expert
Document D5.2
General comment on risk reduction: when a risk reduction is mentioned, e.g. leukoreduction, the effectiveness
is lacking.
General comment on infectious diseases: the prevalence (%) of asymptomatic infection is important for donor
selection. This is well described for WNV, but this estimate is often lacking.
• P.9: definitions on imputability level: the description of the meaning is in a different order than the table.
• P.25: babesiosis: a clear description of what to do in the event of a proven infection. Unclear and possible
questions may be raised:
• Infection in progress: is it possible to determine a cure? How can you confirm that there is no risk of
transmission?
• Targeted testing at risk donors: who are they? Donors who have travelled or lived for minimal
duration in a babesia-risk area? Tick bite in a babesia-risk area?
• P.28: bronchitis: should there be no minimum delay after fever (14 days) and also in case of use of
antibiotics?
• P.46: dengue (no capital letter). Consider low incidence of TT-dengue. Dengue virus via transfusion leads to
hardly any disease in the recipient. This is because the saliva of the mosquito is missing via this transmission
route.
• P.50: dental treatment: I believe the proposed postponement of dental procedures is minimal. I wonder if
the substantiation is correct. The recommendation strongly deviates from the current guideline.
• P.62: hemochromatosis: I don't understand this passage, it's incomplete and short.
• P.64: hepatitis: there is no recommendation for persons with HBV infection during the donor career.
• P.73: high risk behaviour: pathogens as risk to the recipient are mentioned at the beginning of this passage,
i.e.
• HIV, HLTV, Hepatitis A, Hepatitis B, Hepatitis C, syphilis, gonorrhoea, Human Papilloma Virus. "No consensus
could be reached for a minimal deferral period for risk-behaviour. It could be agreed however, that it should
be less than 6 months if NAT testing is performed."
• Not all these pathogens are tested. This means that if you don't test for them, there must be at least 6
• months of deferral?
• Previous recommendation HAV says 6 months (p. 68). Does that also apply to risk?
• Is deferral of HTLV sufficient in the event of leukodepletion or should donors/donations then still be
tested for HTLV antibodies?
• P.74: intravenous drug use: definitive deferral unless ... I doubt the feasibility. How to ensure adequate
rehab time? What are the conditions?
• P.76: accept monogamous MSM on the basis of an individualized risk assessment? If you make this
proposal, it should be clear what such a risk assessment entails, with demonstrated successes.
200

•

•
•
•

•

P.78: PrEP: the threats of PrEP use are incompletely described. A 6-month deferral or shorter is not
substantiated. I miss the uncertainties and risks. The proposal can therefore be risky in terms of
transplantation and transfusion safety.
P.87: malaria: minimum term (3 years) after infection is missing. What is the substantiation?
P.111: syphilis: syphilis infection during a donor career should in my opinion be a reason for permanent
deferral.
P.126: update # WNV cases.
Why not mention the year or trend over time? I would indicate that in recent years WNV is increasing
in Europe.
• Options to minimise risk: clinical selection of donors. This recommendation does not make sense
because
• 80% of infections are asymptomatic. It is a general policy that donors should not have symptoms of
infection.
P.140: Sexual high-risk behaviour: HAV risk is not mentioned, whereas there have recently been HAV
outbreaks in the MSM population.

Reviewer 4 – Stem cells expert
General comments
With regard to the safety of donors I propose stricter policies and/or more research. With regard to the safety of
recipients of haemopoietic stem cells, in my opinion, compassionate use must always be possible, as stated in
the EUTCD. I miss this aspect in the documents.
I find the use of the wording 'evidence' confusing throughout the documents. In my opinion there is insufficient
justification and no evidence base for most issues.
I am surprised, among other things, that the malaria policy proposal is so strict. This is not in accordance with
current practices for donation of stem cells. I limited the review of D5.2 and D5.3 to stem cells.
Document D5.2
No in-depth review performed. I have however several remarks and suggestions:
• I suggest to propose that the precautionary principle must be adopted for donor safety assessment and
that a risk-benefit assessment should be performed for recipient safety issues.
I do not agree to the sentence “Whenever there is a lack of evidence, this should not necessarily result in
automatic deferral of the donor.” There is a lack of sufficient evidence for most of the criteria (no
randomized trails etc.).Whenever there is a potential risk for the donor, the donor should not be accepted
to donate. I therefore suggest to add the following. Whenever a potential risk for donor’s safety is identified
the donor should not be accepted for donation even when there is lack of evidence for this risk. When
assessing donor safety the precautionary principle should be adopted, when assessing recipient safety a
risk-benefit assessment must be performed by the transplant physician. In order to ensure an independent
decision making process, there must be independent physicians in charge of the donors, not being
responsible for the treatment of the recipient.
• For the cancer and malignancies topic, I suggest the following. Premalignant conditions: No deferral if
associated malignant conditions can be safely ruled out and if treatment of the donor with e.g. mobilizing
agents does not increase the risk of malignant transformation.
Document D5.3
• #3: Excessive BMI may indicate a risk factor for morbidity such as cardio-vascular disease.
• #27: If benefits outweigh the risk for the recipient and no donor risk exits, a compassionate use may be
considered.
• #32: The malaria criteria as proposed are not according to current practices and they are unacceptable for
HSC donors.
• #34-35-36-37: Consider testing.
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#40: There is no evidence for transmission of CHIKV through HSC products. Consider testing.
#41: Consider testing DENV NS1 antigen.
#42: Consider ZIKV testing using PCR.
#43: Consider WNV testing using PCR.

Reviewer 5 – Stem cells expert
General comments
My overall impression is that the HSC and CB donor eligibility criteria have not seen much attention yet and are
in a rather unfinished status, especially from the unrelated donor perspective (safety and selection). made a
number of comments to the D5.2 / 3 and want to express that some of them are rather critical in my eyes. For
example, there is no data or even discussion that GCSF triggers or aggravates Multiple Sclerosis in healthy
donors. This guidance must avoid speculations which might cause unjustified concern and deter potential
donors.
I wonder why the most commonly cited publication about donor eligibility was not included:
Suitability Criteria for Adult Related Donors: A Consensus Statement from the Worldwide Network for Blood and
Marrow Transplantation Standing Committee on Donor Issues, Worel N, BBMT 2015.
The Transpose guidance would need very good reasons for deviations, in my opinion. My suggestion would be
to incorporate this recommendation, which will also help with missing chapters like malignancy or neurologic
conditions. Same as with the EC Guide to the quality and safety of tissues and cells for human application.
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