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Introduction
The objective of this ECDC document is to support the operational preparation and implementation of national
preparedness plans for the safety of substances of human origin (SoHO)1 during outbreaks of Zika virus infection,
in both affected and non-affected areas.
This document includes key elements for consideration in the risk-based decision-making process of mitigating the
threats to the safety of SoHO posed by Zika virus. It also identifies supporting tools and additional information
available at the EU level, either from ECDC or the European Commission’s Directorate-General for Health and Food
Safety. The purpose of guidance is to offer Member States and national health authorities a tool that may be useful
in dealing with Zika outbreaks.
Available data indicate that there is a potential risk of Zika virus transmission through SoHO that may have
consequences for the health of recipients. The possibility of autochthonous transmission of Zika virus in Europe
may pose a threat to the safety of the SoHO supply because asymptomatic infected residents of areas with local
transmission, as well as travellers returning from affected areas, may donate SoHO infected with Zika virus. The
risk of transmission of Zika virus by transfusion, transplantation or assisted reproduction technologies has not been
sufficiently quantified yet, but cannot be ignored. On the other hand, the implementation of safety measures can
also lead to a negative impact on the supply of SoHO, which has to be assessed and, if needed, addressed.
To further explore the SoHO aspects of human-to-human Zika transmission, the SoHO team at the European
Commission’s Directorate-General Health and Food Safety established a multi-country working group of experts
from the blood, tissues and cells, and organs sectors in March 2016 to support ECDC in the preparation of this
guide for preparedness activities for Zika virus outbreaks in the EU. Additional input on the draft guide from SoHO
NCAs was also considered2.
This document is based on previous preparedness plans for Europe, such as for West Nile Virus and blood
safety [1]. This guide elaborates the currently available knowledge on Zika virus infection in humans and will be
reviewed and updated as new relevant information becomes available.

1

Substances of human origin (SoHO) are human blood, blood components, tissue, cells or organs as defined in Directive
2002/98/EC, Directive 2004/23/EC and Directive 2010/53/EU.
2

A draft of this guide was presented to the competent authorities on substances of human origin expert group, at the meeting
for competent authorities on blood and blood components on 26–27 May 2016, and at the meeting of competent authorities for
tissues and cells on 6 and 7 June 2016. The competent authorities for organs were consulted on 17 June 2016.
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Background
Disease background information
Zika virus disease is caused by an RNA virus (Flavivirus genus, Flaviviridae family) transmitted to humans by Aedes
mosquitoes, in particular by the Aedes aegypti species. The virus can also be transmitted by sexual contact with an
infected male and potentially via transfusion or transplantation of SoHO donated by infected donors. To date, no
case of Zika virus that has clearly been attributed to transmission via SoHO has been reported.
Foy et al. reported the first case of sexually transmitted Zika virus, from a male infected with the virus in Senegal
in 2008 to his wife [2]. During the current Zika outbreak in Americas, several cases of confirmed Zika virus
transmission by sexual contact with an infected male have been reported. This also includes cases outside the
Americas.
Zika virus infection is asymptomatic in 80% of cases [3]. Symptomatic infections are characterised by a self-limiting
febrile illness of 4 to 7 days’ duration, accompanied by rash, arthralgia, myalgia and non-purulent conjunctivitis.
Symptoms of Zika virus infection can be similar to dengue and chikungunya, although there are several clinical
features typical for Zika infection only [4-6].
Zika virus infection was linked to Guillain–Barré syndrome (GBS) for the first time in 2014 during an outbreak in
French Polynesia [7]. Although most people with GBS indicate a bacterial or viral infection before they have GBS
symptoms, a case-control study in French Polynesia and recent observations support the role of Zika virus infection
as a presumptive disease preceding Guillain–Barré syndrome [8].
During the outbreak in Brazil, the higher frequency of congenital malformations after Zika virus infection in
pregnant women was recognised and an association was postulated [9,10]. Congenital microcephaly, central
nervous system malformations and other foetal malformations potentially associated with Zika virus infection
during pregnancy have been reported in several countries or territories [11]. It is probable that the risk of
transplacental infection and developing congenital central nervous system malformations depends on the
gestational age at the time of infection and other factors. Results from ongoing and further case–control and
cohort studies are still required to estimate more accurately the risk of microcephaly and other congenital CNS
malformations linked with Zika virus infection. Based on a growing body of research, there is a scientific consensus
that Zika virus is a cause of microcephaly and GBS. Several recent publications based on animal models support an
in vivo deleterious effect of Zika virus on neural progenitor cells, leading to the reduction of their proliferation and
differentiation, and increased apoptosis [12].
To date, there is no vaccine to prevent Zika virus infections nor is any specific antiviral treatment available.
Zika virus infection can be confirmed by direct detection of Zika virus RNA or specific viral antigens in clinical
samples. Virus-specific antibodies can usually be detected from day 4 or 5 of illness, but serological results should
be interpreted with caution due to cross-reactivity with other flaviviruses and according to the vaccination status
against flaviviruses. More information on Zika virus disease can be found in several ECDC risk assessments [11,1319] and the ECDC factsheet for health professionals [3]. Up to now, no latency of Zika virus has been observed.

Epidemiological situation
Zika virus was discovered in 1947 in Uganda. From the 1960s to 1980s, human infections were found across Africa
and Asia, typically accompanied by mild illness. The first large outbreak of disease caused by Zika infection was
reported from the Island of Yap (Micronesia) in 2007, as the virus moved from south-east Asia across the Pacific.
During an outbreak in French Polynesia in 2013–14, Zika infection was linked to the neurological disorder GBS. In
May 2015, the first reports of locally transmitted infection in South America came from Brazil. In July 2015, Brazil
reported an association between Zika virus infection and GBS. In October 2015, Brazil reported an association
between Zika virus infection and microcephaly. In February 2016, as Zika moved rapidly through the range
occupied by Aedes mosquitoes in the Americas, a potential association between microcephaly/other neurological
disorders and Zika virus was established. In the same month, WHO declared that the recent cluster of
microcephaly cases and other neurological disorders reported in Brazil – which followed a similar cluster in French
Polynesia in 2014 – constituted a Public Health Emergency of International Concern [20].
On 15 June 2016, WHO reported 60 countries and territories with continuing mosquito-borne transmission. Of
these, 52 countries and territories have reported autochthonous cases of Zika virus infection during the past nine
months. Ten countries have reported evidence of person-to-person transmission of Zika virus, probably via a sexual
route. Several countries in the Americas, the Caribbean and the Pacific continue to report autochthonous cases of
Zika virus infection.
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ECDC collects data regarding imported cases through official government communication lines and media reports.
As of 17 June 2016, ECDC has recorded 838 imported cases in 20 EU/EEA countries. The number of imported
cases is not based on a systematic reporting surveillance system and cannot be considered comprehensive.
As of 16 June 2016, several of the EU’s Outermost Regions and Territories continue to report autochthonous
transmission:





As of 15 June 2016, microcephaly and other central nervous system (CNS) malformations associated with
Zika virus infection or suggestive of congenital infection have been reported by twelve countries or
territories worldwide. In the EU, Spain (2) and Slovenia (1) reported congenital malformations associated
with Zika virus infection after travel in the affected area.
Thirteen countries and territories worldwide reported an increased incidence of GBS and/or laboratory
confirmation of a Zika virus infection among GBS cases.
Brazil reported 7 936 suspected cases of microcephaly and other nervous system disorders suggestive of
congenital infection between October 2015 and 11 June 2016; 1 581 were microcephaly-confirmed cases,
226 of which were laboratory confirmed for Zika virus infection.

For up-to-date information on the epidemiological situation, please refer to:
http://ecdc.europa.eu/en/healthtopics/zika_virus_infection/zika-outbreak/Pages/epidemiologicalsituation.aspx#sthash.vVgs8Bbi.dpuf
Several factors might facilitate the spread of Zika virus infection from affected countries to the continental EU: an
immunologically naïve population, an infection that is asymptomatic in 80% of cases, the presence of a competent
vector, increasingly permissive climate conditions in some Member States, and highly mobile populations.
The importation of the virus is most likely via infected travellers returning from affected countries. Cases of Zika
virus infection coming from countries with autochthonous transmission continue to be reported in the EU. However,
there is no evidence of airplane transportation of Zika-infected mosquitoes similar to airport malaria to date [21].
The risk of importation of Zika-infected mosquitoes or the transmission of arbovirus infections inside aircraft cabins
is low. WHO has issued specific guidance and recommendations for aircraft disinfection [20,22].
The risk of autochthonous transmission of Zika virus infection in the EU is variable across geographic areas and
depends on several local co-factors. The main vector of Zika virus transmission to humans is the mosquito Aedes
aegypti, which was previously found sporadically in the Mediterranean in the first half of the 20th century, but
disappeared from this region after the second World War [23]. It has since re-colonised Madeira [24] and parts of
southern Russia and Georgia [25] and has been recently imported but not established in the Netherlands [26]. The
presence of the potential mosquito vector Aedes albopictus is established in most places around the Mediterranean
coast [27]. However, the capacity of this species to transmit Zika virus has not yet been determined for European
mosquito populations [28,29]. A recent study shows a low vector competence of both Ae. albopictus and
Ae. aegypti for Zika virus [30]. Moreover, Ae. albopictus had a lower competence than Ae. aegypti when tested in
parallel in Italy [31]. This may suggest that other factors such as the large naïve human population for Zika virus
infection and the high density of human-biting mosquitoes may contribute to the observed rapid spread of Zika
virus infection during the current outbreak in South America.
The risk of autochthonous transmission of Zika virus infection is extremely low in the EU during the winter season
as the climatic conditions are not suitable for the activity of the Ae. albopictus. Nevertheless, during the summer
season, autochthonous transmission in the EU following the introduction of the virus by a viraemic traveller is
possible in areas where Ae. albopictus is established [27]. For the months July, August and September 2016, the
International Research Institute for Climate and Society predicted above-normal temperatures in Europe, coinciding
with a normal precipitation pattern, which might have an impact on the mosquito activity in southern Europe [32].

EU legislation
Blood and blood components
EU Directive 2002/98/EC sets the standards of quality and safety for the collection, testing, processing, storage,
and distribution of human blood and blood components [33].
EU Member States should adhere to Annex III of EU Directive 2004/33/EC [34], which establishes the eligibility
criteria for donors of whole blood and blood components, including deferral criteria. In the case of a Zika outbreak
in the EU/EEA, the Member States should apply EU Directive 2004/33/EC. Section 2.2.1 of Annex III foresees a
general deferral of at least two weeks after full clinical recovery from an infectious disease. Also, Section 2.3 of
Annex III of the Directive stipulates that each Member State should develop deferral criteria after the identification
of particular epidemiological situations such as disease outbreaks. Criteria need to be notified by the competent
authority to the European Commission with a view to Community action. This provision can be applied to other
infectious diseases not specified in the Directive, which may require a deferral period longer than two weeks.
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EU Directive 2004/33/EC also specifies that some of the tests and deferrals are not required when donation is used
exclusively for plasma for fractionation, providing that producers can document that the applied fractionation
process effectively removes or inactivates the pathogen.

Tissues and cells
Selection criteria for donors are based on an analysis of the risks related to the application of the specific
cells/tissues. Indicators of these risks must be identified by physical examination, review of the medical,
behavioural and travel history, biological testing, post-mortem examination (for deceased donors) and other
appropriate investigation methods. Unless donation can be justified by a documented risk assessment approved by
the responsible person as defined in Article 17 of EU Directive 2004/23/EC, donors must be excluded from donation
if they meet the selection criteria in Directive 2006/17/EC (Annexes I and II) for donors of cells and tissues, and for
donors of reproductive cells (Annex III) [35].

Organs
Directive 2010/53/EU lays down standards of quality and safety for human organs intended for transplantation.
According to Article 7, Member States shall ensure that all procured organs and donors thereof are characterised
before transplantation through the collection of the information as explained in the Annex. In addition, this article
highlights the key role of the medical team in the risk–benefit analysis (which also covers life-threatening
emergencies) and in the decision process on whether to perform a transplant, even if part of the data on organ
and donor characterisation are still missing at the moment of the decision, for example if testing for the presence
of pathogen has not been concluded. The Annex of this Directive outlines the dataset which has to be collected for
the organ and donor characterisation, which also includes information on the history of communicable diseases for
every donor [36,37].
In addition, Commission Implementing Directive 2012/25/EU lays down information procedures for the exchange of
human organs intended for transplantation in EU Member States: it sets out exchange procedures for organs,
provides details on the information flow for organ and donor characterisation, ensures the traceability of organs,
and describes how to report serious adverse events and reactions [29]. A website, established with the support of
Eurotransplant, provides a list of authorities appointed as contact points by each Member States for cross-border
organ exchange3.

3
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1 Key elements of a preparedness plan
Member States need to adopt a set of appropriate measures in the national preparedness plans for a rapid
response to a Zika virus outbreak. These plans, if considered necessary, should be re-evaluated and updated
annually.
In the national preparedness plans, all steps necessary to implement SoHO safety measures should be taken by
the relevant entities, i.e. NCA for SoHO, ESoHO (blood or tissue and cell establishments, organ procurement and
transplant centres) or by other stakeholders responsible for the safety and quality of SoHO. Moreover, some of the
activities could also be performed and supported at the EU level to strengthen cooperation and ensure a
coordinated response.
Addressing an epidemic of Zika virus disease requires a broad multidisciplinary approach and should include public
health, animal health and entomological expertise and collaboration with NCA for SoHO, ESoHO and the related
vigilance services. This multidisciplinary approach allows for continuous risk assessments at national and European
levels to facilitate appropriate and timely decision-making in several health fields, including transfusion and
transplantation medicine. Please note that this document does not cover possible activities outside the SoHO field.
To develop a national preparedness plan, the following key elements need to be considered:






Affected areas
Risk assessment
Safety measures
SoHO supply
Communication among all parties

For each of these elements, activities can be undertaken at the EU, national and local levels. Recommended
activities at each level are defined in order to facilitate the response to the threat posed by Zika virus to the safety
of SoHO. Proposed activities at the national and local levels are discretionary and include a range of options that
Member States may expand upon in their national preparedness plans. While it is important that each key element
is appropriately addressed, the actual responsibilities and competences for specified activities depend on the
organisational structure of the national SoHO supply system and can therefore vary between Member States
(Table 1).

1.1 Activities at the EU level
At the EU level, the European Commission and ECDC support the preparation and implementation of national
preparedness plans for Zika virus outbreaks – as demonstrated by this guide. The envisaged activities have the aim
of assisting the Member States in their decision-making on how to assess and manage the risks posed by Zika virus
to the safety of SoHO. In general, the European Commission facilitates cooperation and communication between
NCA in response to a possible Zika outbreak while ECDC provides epidemiological surveillance and scientific advice
on the risk and prevention of Zika virus transmission through SoHO.
The foreseen activities for European Commission and ECDC are to:













perform continuous surveillance and assessment of the epidemiological situation, both for autochthonous
Zika virus cases and imported cases;
ensure updated publicly available maps/lists of the distribution of relevant vectors and of affected areas and
countries;
provide guidance for defining affected areas;
provide up-to-date rapid risk assessments in respect of the current Zika virus outbreak;
provide access to, and guidance on, risk assessment tools;
provide and update options for the mitigation of risks posed by Zika virus to the safety of SoHO;
provide guidance/tools for assessing the cost-efficiency of possible national measures;
provide updated information on test kits and protocols that can be considered in national preparedness
plans;
provide contact details for NCA to organise possible cross-border communication;
share national experiences to ensure the safe supply of SoHO in affected areas, e.g. stopping local
collection and the transfer of SoHO collected in non-affected areas;
identify – with the support of the European Blood Alliance – the Zika screening-capacity and capability of
ESoHO in EU Member States in order to provide assistance to affected Member States that lack the capacity
to independently screen SoHO donors;
manage rapid alert platforms (RAB for blood, RATC for tissues and cells, and alerts related to organs);
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ensure communication with other authorities at the EU level, including surveillance authorities (e.g.
epidemiological services, and, if relevant, animal health services, entomological services, experts,
researchers), authorities responsible for other SoHO, and authorities in charge of pharmaceuticals.

1.2 Activities of the National Competent Authorities
NCAs for SoHO in the fields of blood and blood components, tissues and cells, organ donation and transplantation
should cooperate with ESoHO experts to develop and implement SoHO safety measures.
Expected activities for NCAs are to:
















monitor the maps/lists of the distribution of relevant vectors and of Zika-virus-affected areas and countries;
define the geographical areas where safety measures need to be considered;
ensure the preparation of a national/regional risk assessment of Zika virus transmission with respect to
various SoHO types; if necessary, this should cover affected and non-affected areas (modelling tools such
as EUFRAT for blood transfusion may be used for quantitative risk assessments);
define appropriate SoHO safety measures in the national preparedness plan;
declare the start and the end date of SoHO safety measures;
evaluate ESoHO feedback on applied measures;
analyse the safety impact and cost-effectiveness of measures;
evaluate the impact of implemented measures on SoHO supply, taking account of the inputs by ESoHO;
prepare and coordinate with ESoHO measures to ensure a sufficient and sustainable SoHO supply in
different areas;
develop or cooperate in developing information leaflets for donors, clinicians and patients (involvement
depends on the situation in the particular Member State);
communicate changes in existing national/local guidelines to ESoHO;
regularly inform the ministry of health about the implemented measures and communicate with other
authorities at the national level, including public health authorities, veterinary institutions, drug safety
authorities, and scientific bodies;
communicate relevant RAB, RATC and organ alerts to ESoHO, as necessary;
inform NCAs in other EU Member States through the Rapid Alert Platforms RAB and RATC on the local
situation and any implemented measures;
assess the effectiveness of communication channels and adjust as needed.

1.3 Activities of establishments for SoHO
In collaboration with NCA for SoHO, the respective ESoHO (blood and tissue establishments, organ procurement
and transplant centres) should ensure the application of SoHO safety measures.
Foreseen activities of EsoHO are to:








6

provide information and cooperate with NCA in monitoring the maps/lists of the distribution of relevant
vectors and of Zika-virus-affected areas and countries, and use maps/lists in the donor selection procedure;
cooperate with NCA in assessing and reassessing the risk;
apply SoHO safety measures: verify national guidelines on safety measures; implement necessary changes
in the protocols for donor information, selection, laboratory screening, processing and vigilance systems in
line with national guidelines;
monitor and manage the use of SoHO in order to maintain the sustainability and sufficiency of SoHO supply
in affected and non-affected areas;
develop or cooperate in developing information leaflets for donors, clinicians and patients, and disseminate
the materials (involvement depends on the situation in the particular Member State);
monitor new information from EU rapid alert platforms RAB and RATC, as submitted by NCA, and share the
information as appropriate;
inform the responsible NCA on the impact of measures taken on the SoHO supply.
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Table 1. Summary of key elements and activities at the EU, national and local levels
Commission/ECDC
1. Affected areas

2. Risk assessment

3. Safety measures

4. SoHO supply

• Guidance for defining affected
areas
• Continuous surveillance and
assessment of the
epidemiological situation
• Maps or lists of vector
distribution, affected areas and
countries
• Rapid risk assessment for Zika
virus outbreak,
• Risk assessment of Zika virus
transmission via SoHO.
• Guidance on the use of risk
assessment tools
• Mitigation options for risks
posed by Zika virus to the safety
of SoHO
• Guidance/tools for assessing
cost-efficiency of possible
national measures
• Information on test kits and
protocols that can be
considered in national
preparedness plans
•
•
•

5. Communication

•
•

NCA for SoHO

Establishments for SoHO

• Monitor maps/lists of relevant
• Monitor and use the maps/lists
vector distribution, affected areas
of relevant vector distribution,
and countries
affected areas and countries
• Define geographical areas where
in donor selection process
safety measures need to be
considered
• Ensure that a national/regional
risk assessment of Zika virus
transmission via particular
SoHO** type is prepared

• Cooperate in assessing and
reassessing the risk

• Define appropriate SoHO safety
• Apply SoHO safety measures
measures and include them in the
and, where needed, change
national preparedness plan.
the SoHO safety protocols in
• Declare the start and end date of
line with adopted measures
SoHO safety measures
• Develop, analyse safety impact
and cost-effectiveness of
measures
• Evaluate feedback from EsoHO on
applied measures and analyse
effectiveness of the measures.
Share contact details of EU
• Evaluate the impact of
• Monitor and manage the use
NCAs for potential cross-border
implemented measures on SoHO
of SoHO
communication
supplies, while taking into
Share national experiences to
account EsoHO input.
ensure the safe supply of SoHO • Prepare and coordinate measures
in affected areas
with EsoHO to ensure sufficient
Identify the Zika screeningand sustainable SoHO supplies in
capacity and capability of
different areas
EsoHO in EU Member States to
assist affected Member States
that lack the capacity to
independently screen SoHO
donors.
Manage the rapid alert
• Develop information leaflets*
• Cooperate with NCA in the
platforms
• Communicate changes in national
development and
Ensure communication with
guidelines to EsoHO
dissemination of information
other authorities at the EU level, • Inform the ministry of health and
leaflets*
including surveillance authorities
other authorities about the
• Monitor new information from
for animal health and medicines
implemented measures.
EU rapid alert platforms RAB
• Communicate the RAB, RATC,
and RATC, as communicated
and organ alerts to EsoHO.
by NCA
• Inform NCAs in other Member
• Inform the responsible NCA on
States
changes in the SoHO supply
• Assess effectiveness of
communication channels and
adjust as needed

* Involvement of EsoHO and NCAs in the organising and creating of information (leaflets) for donors, clinicians and patients
depends on the situation in the particular Member State.
** In addition to a general national/regional risk assessment of Zika virus transmission through SoHO, the infectious risk is
assessed individually for each transplantation procedure involving tissues, cells, and organs.
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2 EU-level support activities for the safety of
SoHO
2.1 Definition of affected areas
2.1.1 Zika virus case definition
The declaration of local Zika virus transmission in a country or territory is based on a laboratory confirmation of at
least one autochthonous case reported by a competent health authority. For the purpose of this document, the
case definition proposed by ECDC for the surveillance of Zika virus infection is used (Table 2).
Table 2. Case definition for surveillance of Zika virus infection proposed by ECDC
Definition
Clinical criteria

A person presenting with a rash, with or without fever AND
at least one of the following signs and symptoms:
• arthralgia or
• myalgia or
• non-purulent conjunctivitis/hyperaemia

Laboratory criteria

Laboratory criteria for a probable case
• Detection of Zika-specific IgM antibodies in serum
Laboratory criteria for a confirmed case
At least one of the following:
• detection of Zika virus nucleic acid in a clinical specimen
• detection of Zika virus antigen in a clinical specimen
• isolation of Zika virus from a clinical specimen
• detection of Zika virus-specific IgM antibodies in serum sample(s) and confirmation by neutralisation test;
• seroconversion or fourfold increase in the titre of Zika-specific antibodies in paired serum samples

Epidemiological criteria

History of exposure in an area with transmission of Zika4 within two weeks prior to onset of symptoms
OR
Sexual contact with a male confirmed case of Zika virus infection
OR
Sexual contact with a male who had been in an area with Zika virus transmission in the past four weeks

Classification
Probable case

A person meeting the clinical criteria and the epidemiological criteria.
A person meeting the laboratory criteria for a probable case.

Confirmed case

A person meeting the laboratory criteria for a confirmed case.

This case definition is regularly reviewed and updated by ECDC, as new information becomes available. It is
available online at: http://ecdc.europa.eu/en/healthtopics/zika_virus_infection/patient-casemanagement/Pages/case-definition.aspx#sthash.rbdGiZ8E.dpuf

2.1.2 Zika-virus-affected areas
Definition of affected area
Current definitions of areas with Zika virus transmission developed by WHO [38], the Centers for Disease Control
and Prevention (CDC) [39] and ECDC [40] are oriented to facilitate travel advice. The drafting group for this
document agreed that the ECDC definition of ‘affected area’ is the most pertinent for the purpose of implementing
SoHO safety measures.
According to ECDC, countries and territories experiencing Zika virus infection are categorised as follows:




Currently affected area: at least one confirmed local mosquito-borne Zika infection has been reported by
health authorities within the last three months
Previously affected area: local mosquito-borne Zika virus transmission has been reported but not in the
past three months or in an area experiencing non-conducive environmental conditions.
Non-affected area: no history of local mosquito-borne Zika virus transmission.

For the purpose of applying SoHO safety measures in the EU, the definition of ‘currently affected area’ with active
Zika virus transmission is divided into:

4

An updated list of Zika-affected areas is available from the ECDC website.
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A. An affected area with widespread transmission

or


is a single NUTS 3 territorial unit in which the total number of cases exceeds ten 5 locally-transmitted,
vector-borne, confirmed or probable Zika cases within a three-month period
is a single NUTS 3 territorial unit in which sporadic transmission has been ongoing for more than three
months.

The first case needs to be confirmed; probable cases can be included in the total number of cases.
B. An affected area with sporadic transmission


is a single NUTS 3 territorial unit in which the total number of cases does not exceed ten locallytransmitted, vector-borne, confirmed or probable Zika cases within a three-month period.

This guide provides measures for areas with widespread transmission, with sporadic transmission, and non-affected
areas.
ECDC’s Surveillance Atlas of Infectious Diseases publishes weekly lists and maps of affected areas, including
affected areas in the EU (at the NUTS 3 region level):
http://ecdc.europa.eu/en/healthtopics/zika_virus_infection/zika-outbreak/Pages/Zika-countries-withtransmission.aspx

Designation of affected countries outside EU

If an area in a tropical zone outside the EU reports local transmission of Zika virus, the entire country is designated
an affected area. Affected areas in non-EU countries and not in a tropical zone, are designated as affected at the
state or regional level in order to simplify the application of SoHO safety measures. ECDC publishes lists and maps
of affected countries on its website: http://ecdc.europa.eu/en/healthtopics/zika_virus_infection/zikaoutbreak/Pages/Zika-countries-with-transmission.aspx

Designation of affected areas within the EU
If an area with local transmission of Zika virus is within the EU, the status of ‘affected area’ should be assigned at
the NUTS 3 level (Nomenclature of Territorial Units for Statistics level 3). Flight range studies suggest that most
female Aedes aegypti spend their lifetime in or around the houses where they emerge as adults; they usually only
cover a total distance of 400 metres. Aedes albopictus is well adapted to rural, suburban and urban human
environments, which implies that people, rather than mosquitoes, move the virus within and between communities
and places. Experiences with West Nile virus outbreaks show that NUTS 3 areas may effectively define the areas of
risk for cases of transmission resulting from the movement of people and mosquitoes at the beginning of the
outbreak. Transmission of the virus in big cities may be a problem because of a high population density. Using the
NUTS 3 level to designate areas as affected ensures the concise communication of geographical information in an
international setting and avoids difficulties in recognising localities below the NUTS 3 level. Areas affected by
autochthonous Zika virus transmission in the EU will be recorded at the NUTS 3 level and displayed in an online
map available from: http://ecdc.europa.eu/en/healthtopics/zika_virus_infection/zika-outbreak/Pages/Zikacountries-with-transmission.aspx
For monitoring purposes an ‘area of surveillance’ (epidemiological and entomological) might be broader than the
‘affected area’, taking into account the local topographical characteristics of an area.

5

The arbitrary cut-off of 10 cases for applying SoHO safety measures in affected areas at the NUTS 3 level (approximately
300 000 inhabitants per NUTS 3) is based on the assumption of high reporting accuracy in EU Member States and a quantified
risk estimated with the EUFRAT tool. Assuming that, on average, the proportion of blood donors in the general population of EU
Member States is 1%, the relative risk of an infection in a donor is 100%, the proportion of undetected cases is 80%, and the
duration of infectivity for acute infection is seven days; a calculation with EUFRAT shows that 10 confirmed or probable cases
reported in NUTS 3 within the first week of an outbreak will result in an estimated prevalence of infectious donors of 0.000167.
This prevalence gives a probability of having 0.5 infected donors in the assumed donor population of 1% of the general
population. Hence, more than 10 cases of Zika virus infection reported per NUTS 3 territorial unit will significantly increase the
likelihood of an infected blood donor and subsequent infectious donation.
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2.1.3 Initiation and discontinuation of SoHO safety measures
Initiation of SoHO safety measures

SoHO safety measures are initiated by NCAs for SoHO based on an assessment of the risk and information about
areas which are designated as affected.



In affected areas in the EU with widespread active mosquito-borne Zika virus transmission, SoHO safety
measures should be applied to donors residing in the area or returning from another affected area.
In non-affected areas in the EU and affected areas in the EU with sporadic transmission, travel-related
SoHO safety measures (deferral based on donor travel history) should be applied to areas and countries
that were designated as affected (areas characterised by widespread active mosquito-borne Zika virus
transmission). Reference documents on countries affected by Zika virus can be found on the ECDC
websites: http://ecdc.europa.eu/en/healthtopics/zika_virus_infection/zika-outbreak/Pages/Zika-countrieswith-transmission.aspx

Discontinuation of SoHO safety measures



In affected areas with widespread transmission, SoHO safety measures applied locally may be stopped if no
evidence of new Zika virus transmission has been provided over the last two months.
In non-affected areas and affected areas with sporadic transmission, SoHO safety measures should be
discontinued in all areas or countries which are declared to be no longer affected by Zika transmission.

If safety measures are not applied or were modified, the reasons behind this decision should be documented in a
risk assessment study.

2.2 Risk assessment
2.2.1 Risk of Zika virus transmission via SoHO
Assessing the risk of Zika virus transmission through contaminated SoHO is currently difficult because of the
paucity of data on the prevalence of Zika virus in the donor population and the limited number of case reports of
transmission via SoHO. According to Musso et al., during the last Zika virus outbreak in French Polynesia, 42 of
1 505 (3%) blood donors, although asymptomatic at the time of donation, were found to be positive for the Zika
virus genome by RT-PCR. These findings suggest that there is a potential risk for transfusion-derived transmission
[41,42]. Between 3 April and 11 June 2016, a total of 68 (0.5%) presumptive viraemic donors were identified from
12 777 donations tested in Puerto Rico. The highest weekly incidence was 1.1% for the last week of reporting
(5 June to 11 June). The incidence has been increasing over time [43]. The Brazilian media reported possible cases
of transfusion-transmitted Zika virus in March 2015 and February 2016 [44,45]. A probable case of transfusiontransmitted Zika virus infection in Brazil has been recently published [46]. Reports of sexual transmission of Zika
virus through contaminated male semen to a partner indicate a possible virus transmission route through donated
sperm [2,47-50]. There are no documented transmissions of the virus via saliva, urine or breastfeeding. No cases
of Zika virus transmission through donated cells, tissues and organs have been reported, but this possibility cannot
be excluded due to the confirmed presence of the virus in human blood and bodily fluids.
Following symptom onset, Zika virus RNA was detected up to five days in serum [51], and up to 10–20 days in
urine [52]. Recent findings show that Zika virus RNA can be detected in whole blood up to 58 days post-symptom
onset although the virus has not been isolated [53].
Data, though limited, indicate that there is a potential risk of Zika virus transmission through SoHO that may have
consequences to the health of recipients. The risk of developing GBS or acute Zika virus disease after therapy with
SoHO has not yet been assessed, and the scarcity of reported cases of donor-derived Zika virus infection precludes
a more accurate risk assessment. However, the association between Zika virus infection and congenital
malformations and GBS justifies preventive measures to reduce the risk of transmission via SoHO supply [54].
Competent authorities, establishments, and clinicians dealing with SoHO need to be vigilant and aware of the risk
of donor-derived Zika virus transmission through transfusion and transplantation.
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2.2.2 Risk of sexual transmission and the donation of SoHO
Zika virus particles have been isolated in semen more than three weeks after the onset of Zika symptoms. Zika
viral RNA has been reported to be detectable in semen up to 62 days after clinical disease [55,56]. Zika virus
genome has also been detected in saliva during and after the acute phase of the disease. Viral isolation was
reported on day 6 after symptom onset [57]. A second viral isolation from saliva was recently reported but the date
of sampling is not available [58]. Comprehensive data about the presence of viable virus, viral load or kinetics are
lacking, and at this point in time the risk of transmission via saliva cannot be further assessed. In several cases of
sexual transmission from males to their partners, except one case where information is currently unavailable, males
presented with a clinical illness compatible with Zika virus infection. A case of Zika virus sexual transmission from
an asymptomatic male has recently been described [59].
The interval between onset of symptoms in a man and the infection of his female partner varies at between 4 and
41 days [60].
So far, no sexual transmission of Zika virus from infected women to their partners has been documented. On
11 April, WHO published an update of its travel health advice on Zika virus and advised travellers returning from
areas with ongoing Zika virus transmission to practice safer sex for at least one month after returning in order to
reduce the potential risk of onward sexual transmission [61]. Based on new evidence, WHO recommends that men
and women returning from areas where transmission of Zika virus is known to occur should adopt safer sex
practices or consider abstinence for at least eight weeks upon return from areas with ongoing Zika virus
transmission [62].
Several assessments from Australia [63], Netherlands [64] and France [65] show that the risk of blood donations
by persons infected after sexual contact with traveller returning from affected areas is extremely low or even
negligible.
ECDC regularly updates its Zika risk assessment. This risk assessment includes a risk assessment on the safety of
SoHO and can be found online: http://ecdc.europa.eu/en/healthtopics/zika_virus_infection/Pages/index.aspx

2.2.3 Use of the EUFRAT tool
The European Up‐Front Risk Assessment Tool (EUFRAT) aims to assess and quantify the risk of transmission of an
emerging infectious disease by blood transfusion during an ongoing outbreak. The tool lets users assess the risks
associated with blood transfusion for recipients in an affected region, or, alternatively, assess the risk posed by a
donor returning from an affected region. The tool follows several steps that describe the blood transfusion chain
from start to finish: from the risk of blood donors in the exposed population of becoming infected to the risk of
recipients to become infected from contaminated end products. The tool is available from:
http://eufrattool.ecdc.europa.eu/
The tool cannot also be used to assess the risk associated with transmission through other SoHO, such as tissues,
cells and organs.

2.3 Safety measures
2.3.1 Possible measures
Measures to mitigate the risk of donor-derived infection in the SoHO sector are based on the exclusion of donors
with increased risk of being infected, and laboratory screening of all donations/donors. It is also possible to
inactivate/reduce pathogens in some SoHO products. ECDC Zika risk assessments include guidance on possible
preventive/corrective measures for SoHO:
http://ecdc.europa.eu/en/healthtopics/zika_virus_infection/Pages/index.aspx

2.3.2 Cost-effectiveness analysis
The introduction of new safety measures requires a robust, evidence-based evaluation of associated benefits, both
clinical and economical. A cost-effectiveness analysis of possible measures for the prevention of Zika virus
transmission should therefore be performed within the national context, taking into account the nature of the
proposed measures and their country-specific costs.
The recommended methodologies are WHO’s guide to cost-effectiveness analysis [66] and the Alliance of Blood
Operators’ risk-based decision-making framework for blood safety [67] . All approaches, including those that infer
cost-effectiveness from the other mosquito-borne disease outbreaks in Europe, are complex and require a sufficient
amount of data and a high level of expertise [68] [69] [70].
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2.3.3 Availability of laboratory tests
Zika virus is a risk-group-2 pathogen which requires biocontainment precautions at biosafety level 2 (BSL-2) in
Europe [71], USA and Canada [72,73]. Laboratory evidence of Zika virus infection is generally established by the
detection of viral RNA (molecular testing) and/or specific anti-viral antibodies (serological testing) in biological
samples.

Laboratory tests for the diagnostic of Zika virus infection

Several laboratory tests for the qualitative detection of Zika virus infection (in vitro diagnostics, based on real-time
PCR technology) are available but not yet registered/approved for marketing by the national regulatory bodies in
the EU. So far, only one RT-PCR kit for diagnosis (RealStar Zika virus RT-PCR kit 1.0, Altona Diagnostics) acquired a
CE mark [74]. However, to facilitate the timely access to diagnostic tools, national regulatory bodies may authorise
the emergency use of validated commercial or in-house diagnostic tests. Quality control material for validation is
available from the global European virus archive [75]. The US FDA has authorised the emergency use of several
tests [76] in order to ensure timely access to diagnostic tools: CDC’s Zika immunoglobulin M (IgM) antibody
capture enzyme-linked immunosorbent assay (MAC-ELISA) and Trioplex rRT-PCR [77], Zika virus RNA qualitative
real-time RT-PCR (Focus Diagnostics) [76], and RealStar Zika virus RT-PCR kit US (Altona Diagnostics) [74].
A number of commercial laboratory tests for the in vitro diagnostics of Zika virus infection have also been
submitted to WHO for an emergency use assessment and listing (EUAL) [78]. WHO will make a decision on the
product’s suitability for WHO procurement based on a review of the documentation submitted through the EUAL
procedure. Review criteria include quality, safety, performance, and an independent laboratory evaluation. Products
that are reviewed favourably are then listed as eligible for WHO procurement and can be used for an emergency
application until the final registration/approval for commercial use is available.

Laboratory tests for the screening of SoHO donors/donations

Ideally, only test kits that are registered and approved should be used to screen SoHO donors and donations. So
far, however, commercial Zika tests for screening are still under development. SoHO establishments and
laboratories may develop in-house tests or adapt commercial diagnostic tests for screening purposes. The use of
such screening tests in the situation of Zika virus outbreak should be validated and approved by the responsible
national authority. Some establishments are gaining experience with in-house testing or using adapted commercial
tests. Semi-automated platform for NAT screening using CE marked kits for diagnostic have been implemented for
NAT screening in French West Indies during the 2014 outbreak of chikungunya [79] and is currently implemented
for NAT screening of Zika virus in French Antilles using the RealStar RT-PRC Zika kit 1.0, Altona. In the US, the
FDA, in close collaboration with the product manufacturer (Roche Molecular Systems, Branchburg, New Jersey),
approved the use of an investigational screening test for blood donations to screen blood donors in Puerto
Rico [80].
Once screening tests become widely available, the guidance on safety measures might change significantly. It is,
therefore, important to monitor these developments. Regularly updated information is available online from WHO,
CDC, and ECDC.

2.3.4 Donor selection and deferral
NCAs, SoHO establishments and clinicians need to be aware of the risk of donor-derived Zika virus transmission
through transfusion and transplantation. Measures to prevent Zika virus transmission through transfusion and
transplantation in affected and non-affected areas should focus on the following donors:





People with a recent medical diagnosis of Zika virus disease
Residents of affected areas
Travellers returning from affected areas
People who had sexual contacts with men who have been diagnosed with Zika virus infection or who
travelled or lived in a Zika-affected area during the three months prior to the sexual contact.

In accordance with the national preparedness plan, NCAs are encouraged to reassess and quantify the level of risk
posed by these donor categories. Laboratory evidence of Zika virus infection is generally established by the
detection of viral RNA (molecular testing) and/or specific anti-viral antibodies (serological testing) in biological
samples.
For further SoHO-specific information on preventive/corrective measures, please see below. Additional information
is available at: http://ecdc.europa.eu/en/publications/_layouts/forms/Publication_DispForm.aspx?List=4f55ad514aed-4d32-b960-af70113dbb90&ID=1466
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2.4 Supply management
The SoHO supply is vulnerable to incidents affecting the health of donors. A large Zika virus outbreak may
temporarily reduce the availability of SoHO donors and staff in SoHO establishments, creating difficulties in the
adequate and timely treatment of patients. In order to maintain the SoHO inventory and supply chain, SoHO
establishments should evaluate their current supply management policy and strengthen their contingency
planning [70].
For instance, blood and blood components from the continental United States are being shipped to Puerto Rico to
stem the possibility of the Zika virus spreading through blood transfusions. Simultaneously, the US FDA approved
the use of a new investigational test for emergency use application.
NCAs meet regularly and, thanks to their good contacts, would be able to help with cross-border shipments of
SoHO supplies to areas where local collection is limited or impossible, for example in affected areas with
widespread transmission or in areas that just reported their first autochthonous cases.
In order to facilitate the possible use of NAT screening in countries that do not have adequate laboratory
capacities, it is considered to contract out NAT laboratory services to providers in other EU countries. In this
respect, the European Blood Alliance will support the European Commission and ECDC in gathering information on
NAT Zika testing capacities of blood donors.
Blood, and tissues and cells should not be imported from areas with widespread transmission of Zika virus. In
special circumstances or for life-saving procedures, blood, tissues and cells may be imported from affected areas if
tested negative for the presence of Zika virus. The importation of organs from areas with widespread transmission
should be based on an individual risk assessment which should weigh factors such as infection transmission to any
potential recipient, the possibility to perform NAT testing for Zika virus, and the balance between risks and benefits
for the patient.

2.5 Communication
Communication strategies that ensure accurate and timely information at all levels are an important component of
responding to infectious disease outbreaks. Communication strategies should provide a meaningful response to
unwanted and unforeseen events and help to keep negative economic consequences to a minimum while
maximizing the desired outcome of all public health measures [81].
National preparedness plans for SoHO safety should outline a communication strategy which addresses all levels.
This includes the exchange of information with international organisations and keeping the public health sector, the
healthcare sector and the wider population informed, both of the latest developments and the impact of the
measures that were implemented to ensure the safety of the SoHo supply.
NCAs for SoHO use a web-based rapid alert system for blood (RAB) and a rapid alert system for tissues and cells
(RATC) to exchange essential information between Member States and ensure that cross-border incidents are
prevented or contained, with immediate measures taken to ensure the safety of patients. RAB/RATC are used in
parallel with national vigilance systems and establishments for SoHO, which collect and manage alerts on product
donated and used in Member States.
Alerts should be communicated to relevant SoHO establishments, professional associations (European Blood
Alliance, the European Association of Tissue Banks, the European Society of Human Reproduction and
Embryology), and other stakeholders such as ECDC, the European Medicine Agency, and the European Directorate
for the Quality of Medicines and Healthcare. Regular contacts and exchange of information between all
stakeholders and the EU Commission (Directorate-General Health and Food Safety – Unit B4-SoHO) can assure the
consistency of information across Europe.
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3 Safety measures by type of SoHO
NCAs, SoHO establishments and clinicians dealing with SoHO need to be vigilant and aware of the risk of donorderived Zika virus transmission through transfusion and transplantation. Measures to prevent Zika virus
transmission through SoHO should be taken in both affected and non-affected areas. Implementation of SoHO
safety measures should be defined by a risk assessment performed at the national level.
The working group behind the production of this guide agreed that the implementation of safety measures for
donors who have had sexual contact with males returning from affected areas needs to be reassessed and justified
by risk assessments conducted within the framework of national preparedness plans. This has to be done by taking
into account the type of SoHO whose safety level has to be assessed and the travel frequency of donors.
Table 3. Summary of proposed safety measures by type of SoHO and presence of Zika infection in an
area
Type of SoHO

Non-affected areas
and areas with sporadic transmission

Affected areas
with widespread transmission

Whole blood and blood
components

Deferral of donors for 28 days (i) after return from an
affected area, (ii) after cessation of symptoms in case of
confirmed Zika virus infection and (iii) after sexual contact
with a male who has been diagnosed with Zika virus
infection or with a man who travelled or lived in a Zikaaffected area during the three months prior to the sexual
contact6
OR NAT screening if available
OR application of plasma and platelet pathogen inactivation
techniques

NAT screening or deferral of all donors, suspension of local
blood donations with simultaneous importation of supplies
OR,
if local collection is still needed, mandatory NAT-testing of
blood products for pregnant women.
OR
application of plasma and platelets pathogen inactivation
techniques

Plasma for fractionation

It is not essential to exclude blood donors who have
returned from affected areas from donating plasma for
fractionation. It is also not essential to screen plasma for
fractionation that was collected in areas affected by Zika
fever.

It is not essential to exclude blood donors who have
returned from affected areas from donating plasma for
fractionation. It is also not essential to screen plasma for
fractionation that was collected in areas affected by Zika
fever.

Sperm

Deferral of donors for (i) six months after cessation of
NAT screening
symptoms in case of confirmed Zika virus infection, (ii) eight
weeks after return from an affected area, (iii) eight weeks
after sexual contact with a male who travelled to an
affected area within the last three months or was diagnosed
with Zika.
OR NAT screening if available

Other tissue and cell
materials

Deferral of donors during 28 days (i) after returning from an
affected area, (ii) after cessation of symptoms in case of
confirmed Zika, and (iii) after sexual contact with a person
who travelled to an affected area within the last three
months or was diagnosed with Zika.
OR NAT screening if available

NAT screening
OR suspend local donation and import tissue and cell
materials from non-affected areas
OR if local collection is needed, ensure that pregnant
women only get NAT-tested tissue and cell materials
donations.

Organs

Individual assessment of organ donors, carefully weighing
the benefits against the risks for the potential organ
recipient; final decision lies with the transplant team.

Individual assessment of organ donors, carefully weighing
the benefits against the risks for the potential organ
recipient. NAT testing may be used in symptomatic living
donors to identify the pathogen.

3.1 Blood safety measures
3.1.1 Non-affected areas and areas with sporadic transmission
3.1.1.1 Donor information

Blood establishments should update donor information materials and add information on Zika virus infection,
including information on clinical signs and the risk of getting infected. The information should also include advice
on donor self-deferral for 28 days if one of the following criteria is met:





6

A medical diagnosis of Zika virus infection
After returning from a Zika-virus-affected area
If the donor develops symptoms of Zika virus infection 14 days after returning from an affected area
If the donor had sexual contact with man who has been diagnosed with Zika virus infection or with a man
who travelled or lived in a Zika-affected area during the three months prior to the sexual contact6.

The working group agreed that the implementation of safety measures for this category of risk donors may be reassessed and
justified by a risk assessment and outlined in the national preparedness plan.
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3.1.1.2 Donor questionnaire
Non-affected areas and areas with sporadic transmission
Donor history questionnaires already contain a question about travelling abroad. For donors with a history of
travelling to Zika-affected-areas with widespread transmission, physicians should ask questions about the period of
stay in the affected area, about Zika symptoms, and about any Zika diagnosis. Questions about sexual contacts
with males who have been diagnosed with Zika virus infection or sexual contacts with males who travelled or lived
in a Zika-affected areas during the three months prior to the sexual contact should be included in the questionnaire
if warranted by a risk assessment conducted within the framework of the national preparedness plan.
Areas with widespread transmission
The donor history questionnaire should contain questions about a history of medical diagnosis of Zika virus within
the last 28 days and sexual contact with males who have been diagnosed with Zika virus infection.

3.1.1.3 Donor eligibility

Deferral for 28 days if one of the following criteria are met:




People diagnosed with Zika virus infection after cessation of symptoms.
People who just returned from an affected area.
Donors who had sexual contacts with men who have been diagnosed with Zika virus infection or who
travelled or lived in a Zika-affected area during the three months prior to the sexual contact7.

NAT testing could be used to reinstate blood donors in accordance with donor protocols.
The deferral period for travellers returning form a Zika-affected area already affected by another vector-borne
disease (e.g. malaria) should be extended to the longer deferral period previously implemented for the other
disease.

3.1.2 Affected areas with widespread transmission
Depending on the risk posed by Zika virus infection to the safety of blood and blood components in affected areas
with widespread transmission, the blood establishment can either temporarily suspend or continue blood
donations.
In this context, the following criteria need to be observed:

Temporary suspension of blood donation

Blood establishments may temporary suspend blood donation in areas with widespread transmission and source all
necessary blood components from non-affected parts of the country. The criteria for this measure should be
defined in the risk assessment. This measure should be coordinated at the national level among blood
establishments and NCA for blood and blood components in order to assure an adequate and timely supply of
blood components from non-affected areas to the area with temporary suspended donations. Blood donors must
be informed of the measures.

Continuation of blood donation

Blood establishments may decide to continue with blood donations in affected areas with widespread transmission
if the suspension of blood collection would jeopardise the blood supply, but only if laboratory screening tests and
pathogen inactivation procedures are available.
Blood establishments may continue with blood donations partially or completely. Donor information and health
questionnaires should be the same as in non-affected areas.
Partial continuation of blood donation:






Continue with the apheresis collection of platelets and plasma; platelets and plasma should later be
pathogen inactivated. Pathogen inactivation treatment of platelets and plasma (amotosalen–UV light,
riboflavin–UV light, methylene blue–UV light, and UV–C light) are effective in the inactivation of flaviviruses
[82-85]. The amotosalen–UV light method has been demonstrated to inactivate Zika virus in plasma [86].
Other methods have been used successfully against similar flaviviruses like dengue virus and West Nile virus
[87,88]
Import only red blood cells from unaffected parts of the country
Use fresh frozen plasma collected before outbreak if possible
People diagnosed with Zika virus infection after cessation of symptoms should be deferred for 28 days.
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Complete continuation of blood donation:




Continue with all types of blood donations
Screen donated blood using a validated NAT screening test.
Defer for the following groups for 28 days:

People diagnosed with Zika virus infection after cessation of symptoms

Donors whose blood donation tested positive for Zika virus infection.

3.1.3 Donation of plasma for fractionation
The multiple pathogen reduction steps used in the manufacturing process of plasma-derived medicinal products
have been shown to be robust in the removal of lipid-enveloped viruses. Data from model viruses were confirmed
with the inactivation of West Nile virus and chikungunya virus [89-91]. For this reason, and in line with the
regulations for West Nile virus deferral in EU Directive 2004/33/EC [34], the International Plasma Fractionation
Association [92], the Plasma Protein Therapies Association [93], and the Biologics Working Party of the European
Medicines Agency have advised that Zika virus will be inactivated by the fractionation procedures and that no
additional measures to prevent Zika virus transmission through plasma-derived medicinal products are required
upon collection of plasma specifically destined to the manufacture of plasma products.
It is not essential to exclude blood donors who have returned from affected areas from donating plasma for
fractionation. It is also not essential to screen plasma for fractionation which was collected in areas affected by
Zika fever.

3.1.4 Post-donation information and haemovigilance
Post-donation information

Blood donors should be encouraged to inform blood establishments if they develop symptoms compatible with Zika
virus infection within two weeks after donation.
For collected blood or blood components from a donor who has provided post-donation information as noted
above, undistributed in-date blood or blood components should immediately be quarantined. Blood establishments
should investigate the nature of disease in the donor. If the donor is infected with the Zika virus, all blood
components from these donors should be destroyed or appropriately labelled for use investigation except pathogen
inactivated blood components and plasma for fractionation. The collection facility should evaluate all in-date
current, prior, or subsequent donations from donors who should have self-deferred or who were deferred to
determine whether the donation was collected within the time interval that placed the donor at risk of Zika
exposure. If so, the quarantine policy should apply.

Haemovigilance

Hospitals should immediately report any case of post-transfusion Zika virus infection to the blood establishments
that issued the involved blood components. Blood establishments should perform a look-back procedure to trace
the recipients of blood components from a potentially infectious blood donation and notify these recipients,
through their treating physicians, for further investigation. Blood establishments should withdraw all blood
components in stock and recall issued blood or blood components that are linked to the possibly infected donation
material.

3.2 Tissue and cell safety measures
The risk of Zika virus transmission through human tissues and cells is merely theoretical. As stated previously, Zika
virus has been detected in blood, sperm, urine, saliva, and breast milk. Cases of Zika virus transmission through
infected tissues and cells including corneas, bone, skin, heart valves, haematopoietic stem cells from bone marrow,
peripheral blood or cord blood, and reproductive cells such as semen and oocytes have not been reported. Since
the risk of Zika virus transmission cannot be excluded, precautionary measures should be undertaken in order to
prevent possible transmission with potential consequences to recipient’s health. The majority of tissue and cell
recipients are immunosuppressed and are more likely to develop serious disease symptoms after Zika virus
infection.
Characteristics of tissues and cells, and possible Zika virus inactivation during processing and storage should be
evaluated and considered in the risk assessment. If validation shows that an inactivation of the virus is effective or
it can be assumed, based on the results of inactivation of similar model viruses, no other safety measures related
to donor selection or screening would be necessary.
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3.2.1 Living donation
Donor information and selection

Tissue establishments should update their donor information material by including basic information on Zika virus
infection, including information on the clinical signs of the disease and the risk of getting infected. Information
should also include advice on donor self-deferral (28 days):





After a medical diagnosis of Zika virus infection
After returning from a Zika-virus-affected area
If the donor develops symptoms of Zika virus infection 14 days after returning from an affected area
If the donor had sexual contacts with men who have been diagnosed with Zika virus infection or men who
travelled or lived in a Zika-affected area during the three months prior to the sexual contact.

The donor history questionnaire should contain questions about the history of medical diagnosis of Zika virus
disease within the last 28 days and travel to affected areas. Questions about sexual contacts with males who
returned from affected areas (where they stayed for three months before the sexual contacts) could be included
into the questionnaire if warranted by the type of cells and tissues to be transplanted and according to the
assessed risk of Zika virus transmission by sexual contact.

Reproductive tissues and cells

Tissues and cells establishments should temporarily postpone assisted reproductive technology procedures for
people who could potentially become infected with Zika virus disease. Under specific conditions, procedures can be
continued, e.g. for fertility preservation or when postponing an assisted reproductive technology procedure would
significantly worsen a couple’s chances to conceive, but all donors should be screened by NAT.
There is accumulating evidence that Zika virus is present in sperm for a longer period than in whole blood, saliva or
urine. Thus, validated NAT testing for sperm samples is recommended for fertility preservation. When using NAT,
negative results should be interpreted with caution because they may reflect a temporary absence of the virus in
the sperm due to intermittent shedding. Serological testing such as enzyme immunoassays and
immunofluorescence assays for the presence of anti-Zika IgM antibodies in the blood sample may be used to
exclude false negative NAT in sperm.
A case of late sexual transmission of Zika virus in a woman was reported. The woman had sexual contact with an
infected man 34 to 41 days after he experienced onset of symptoms [60]. Therefore ECDC recommends the use of
condoms for eight weeks after onset of Zika virus disease symptoms.
Sperm donation: Non-affected areas and areas with sporadic transmission
Continue with sperm donation, but apply the following selection criteria for donors:





Deferral of six months of persons diagnosed with Zika virus infection after cessation of symptoms
Deferral of eight weeks of asymptomatic persons after their return from an affected area
Deferral of eight weeks of persons who have had a sexual contact with men who have been diagnosed with
Zika virus infection or with men who travelled or lived in a Zika-affected area during the three months prior
to the sexual contact
NAT screening of donors who are at risk of being infected if donation cannot be postponed; accept donors
whose semen tested negative for Zika virus by NAT and whose serological tests for Zika virus disease were
also negative [94].

Sperm donation: Affected areas with widespread transmission
Tissue establishments in affected areas need to temporary suspend assisted reproductive technology procedures
and reproductive tissues and cell donations, except under specific conditions. Procedures can be continued for
fertility preservation or when suspending the assisted reproductive technology procedure would significantly
worsen a couple’s chances to conceive. NAT testing should be performed on sperm and serological test should be
performed on blood samples [94].
Protocols for different scenarios should be produced, both for fertility preservation in men and women, or for
assisted reproductive technology procedures for women who are close to a critical age for conception. Additional
tests should be performed, taking into account the specific situation.
Other reproductive tissues and cells: oocytes, embryos, ovarian and testicular tissues
One has to distinguish between fertility preservation (ovarian and testicular tissues) and assisted reproductive
technology (oocytes and embryos).


For children, fertility preservation should not be postponed but the use of preserved tissues will depend on
NAT test results and the available technology.
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For adults the procedure should be postponed if possible. If this is not possible, NAT test results (urine,
blood and sperm) should be consulted before making a decision.
For assisted reproductive technology procedures, the same measures as for the sperm donation should be
applied. In non-affected areas:

Female donations (fertility preservation and assisted reproductive technology procedure): deferral for
28 days of asymptomatic persons after returning from affected areas

Male donations (fertility preservation): all donor sperm from donors who returned from an affected
area six or fewer months ago is NAT tested, regardless of Zika infection status.

According to the WHO interim guide on laboratory testing for Zika virus infection, NAT testing on blood or urine
samples in affected areas may be used in the donor selection process [94].

Non-reproductive tissues and cells
Cord blood and placental tissues




Pregnant women with a diagnosis of Zika virus infection are not eligible to donate cord blood or placental
tissues
Pregnant women returning from an affected area with widespread transmission may donate cord blood and
placental tissues if tested negative for Zika virus by NAT
Donation of cord blood and placental tissues should be suspended in affected areas with widespread
transmission and reinstated nine months after the end of the outbreak has been declared. This may prevent
the donation of infected cord blood by women that had been exposed to Zika virus in early pregnancy at
the end of the outbreak.

Bone marrow and peripheral blood haematopoietic stem cells
The risk of Zika virus transmission through bone marrow (BM) or peripheral blood haematopoietic stem cell
(PBHSC) transplants is the same as via blood transfusion. However, the life of the recipient of allogeneic
BM/PBHSCT may depend on the timely selection of an acceptable human leukocyte antigen (HLA)-matched donor.
Only a limited number of HLA-matched donors might be identified. Hence, the transplant physician may have to
accept a higher risk for transmission of the pathogen through BM/PBHSCT or perform laboratory testing of the
donor beyond the standard tests for blood donors.
Non-affected areas and areas with sporadic transmission
For the following donors, the donation of BM/PBHSC should be postponed for 28 days:




Donors diagnosed with Zika virus infection after cessation of symptoms
Asymptomatic donors after returning from an affected area
Donors who had sexual contacts with men who have been diagnosed with Zika virus infection or men who
travelled or lived in a Zika-affected area during the last three months

If donation cannot be postponed, donors at risk should be screened by NAT (blood and/or urine) and accepted if
they tested negative.
Areas with widespread transmission
Due to the high proportion of asymptomatic cases of Zika virus infection, deferral policies might be ineffective in
areas with widespread transmission. Thus the transplantation should be performed in urgent situations, providing
that BM/PBHSC donors tested negative by Zika NAT RNA testing.

3.2.2 Post-mortem donation
Non-affected areas and areas with sporadic transmission

The presence of risk factors for Zika virus infection should be identified by reviewing the medical, behavioural and
travel history as well as the post mortem examination of a donor. Deceased donors who were diagnosed with Zika
virus disease in the last 28 days, or returned from Zika-virus-affected areas, should not be used as tissue or cell
donors.

Affected areas with widespread transmission

Using only a donor’s medical and behavioural history in the selection of deceased donors may be insufficient in
affected areas with widespread transmission because of the high proportion of asymptomatic infections. Based on
the level of risk determined by a risk assessment on the safety of tissues, tissue establishments can temporarily
suspend or resume tissue donations in affected areas with widespread transmission under specific conditions. The
type of measures implemented should be coordinated between ESoHOs and NCA at the national level.
If tissue donation was temporarily suspended in an area with widespread transmission, needed tissue products
should be supplied from non-affected parts of the country. If tissue donation in such an area continues, all tissue

18

SCIENTIFIC ADVICE

Zika virus and safety of substances of human origin – A guide for preparedness activities in Europe

donors have to be laboratory screened, and, if possible, tissue products should be inactivated using appropriate
pathogen inactivation technology.

3.3 Organ safety measures
At the time of preparation of this guide, the risk of Zika virus transmission through solid organ transplantation is
unknown. The virus may infect deceased organ donors prior or during their terminal illness. It can also infect living
organ donors before the transplantation procedure. An asymptomatic viraemia in infected individuals might result
in organ infection. Zika virus RNA has been detected in brain, liver, spleen, kidney, lung and heart samples from a
fatal adult case with underlying chronic health conditions [95]. It is unknown, however, whether organs infected
with Zika virus transmit the disease. It appears that Zika virus transmission through organ transplantation is
possible but no cases have been reported to date.
Thus, the organ transplant community should be aware of the threat posed by Zika virus to solid organ transplant
donors and recipients. Particular attention must be paid to the travel history of the donor. A possible Zika virus
infection in an organ donor should not automatically lead to exclusion from the donation, except when the organ
recipient is a pregnant woman [96].
The risk of infection through living or deceased donation should be assessed during pre-donation evaluation and
balanced against the risk of losing the opportunity of solid organ transplantation. Transplant clinicians have a key
role in the risk–benefit analysis (this includes life-threatening emergencies) and in the decision whether to perform
a transplant, even when part of the data on organ and donor characterisation might still be incomplete at the
moment of the transplant decision; this might be the case if tests results on infectious diseases are not yet
available, as organs cannot be preserved for a long time [97].
In addition, information on the severity of Zika virus infection in immunosuppressed patients is lacking. Therefore,
the level of risk for solid organ recipients travelling from/to affected areas or being exposed to infection cannot be
assessed.

3.3.1 Affected and non-affected areas
Solid organ transplantation is a life-saving procedure dependent on organ supply. Organ availability is the primary
limiting factor affecting the number of transplant procedures that can be performed. Therefore, it is crucial to
proceed with the transplantation of organs in both Zika-virus-affected and non-affected areas. An accurate and
timely assessment of the infection risk, both for the solid organ transplant donor and the recipient, based on
epidemiologic exposure and medical examination, could lower the risk of disease transmission. The risk of Zika
virus infection should be balanced against the benefits of transplantation.

3.3.2 Living and post-mortem donation
Living donation

The risk of Zika virus transmission from a living donor should be assessed during a pre-donation evaluation and
balanced against the benefits of the transplantation for each potential recipient. If indicated, donations from living
donors at risk of Zika virus infection could be postponed for 28 days after possible exposure or cessation of Zika
virus disease symptoms. In symptomatic donors, targeted NAT testing may be used to identify pathogens. Viraemic
donors should not be used without prior consultation with a transplant infectious disease expert.

Post-mortem donation

The routine laboratory screening of deceased organ donors at risk for the presence of Zika virus infection is not
recommended because there is not enough time for an exhaustive investigation, except for tests for which results
are likely to be available within a few hours. NAT testing may be performed if a deceased donor was exposed to
Zika virus. The results of the test should be communicated to the transplanting clinician so that a follow-up can be
arranged if the test results were positive.

3.4 Post-donation information and biovigilance for organs,
tissues, and cells
3.4.1 Donors
Living donors of organs, tissues and cells should be encouraged to inform the tissue establishment or procurement
centre if they develop symptoms compatible with Zika virus infection within two weeks after donation. Upon this
information the centre should investigate the case. If a donor (living or deceased) is diagnosed with Zika virus
infection after the transplantation of the donated material, the tissue establishment/procurement centre should
report the incident to the relevant authority as a serious adverse event and provide information on the outcome. At
the same time, the tissue establishment/procurement centre should inform the transplant centres that performed
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the transplantations about the incident. If tissues, cells or organs were supplied cross-border, information should
be supplied to all involved parties, i.e. from tissue establishment/procurement centre to the transplant centres.

3.4.2 Recipients
If a recipient of an organ is diagnosed with Zika virus infection, the transplant centre should investigate the
incident and inform the tissue establishment/procurement centre. Findings of possible, probable or confirmed
donor-derived infections should be reported to the relevant authority as serious adverse reactions and to the
national biovigilance system. If donor-derived infection can be excluded, Zika virus infection of other origins in an
organ recipient should also be reported to the relevant authority. The transplant centre should also initiate a clinical
and laboratory follow-up for recipients of tissue, cells, or organs with a confirmed Zika virus infection. Presence of
the virus in blood and urine should be checked weekly until negative results are obtained.
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