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Abstract

Background: Emerging and re-emerging arboviral infections are a risk to
blood safety. We conducted an international survey on how blood establish-
ments respond to current and future arbovirus threats.

Study Design and Methods: A questionnaire on arbovirus donor deferral
strategies, pathogen reduction, and donation screening was distributed to
members of the International Society of Blood Transfusion working party on
transfusion-transmitted infectious diseases. Data from 2024 were gathered and
analyzed.

Results: A total of 23 survey responses were received from 21 countries. This
covered a population of 1.45 billion people and 29.9 million blood donations

Abbreviations: CHIKV, chikungunya virus; DENV, dengue; FDA, Food and Drug Administration; ID-NAT, individual nucleic acid amplification
testing; ISBT, International Society of Blood Transfusion; JEV, Japanese encephalitis virus; NAT, nucleic acid amplification testing; NGS, next
generation sequencing; NK, not known; PDMPs, plasma-derived medicinal products; RBC, red blood cells; RNA, ribonucleic acid; TBEV, tick-borne
encephalitis virus; UK, United Kingdom; USA, United States of America; USUV, Usutu Virus; WHO, World Health Organization; WNV, West Nile
Virus; WP-TTID, working party on transfusion-transmitted infectious disease; ZIKV, Zika.
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collected in 2024. All respondents applied travel-based donor deferrals,
whereas pathogen reduction, implemented by half of the respondents, was
mostly applied for a selection of plasma and platelet donations. West Nile virus
(WNV) was the only arbovirus blood donations were screened for by nine
respondents from eight countries, with 256 donations confirmed as WNV
RNA-positive in 2024. No transfusion-transmitted WNV infections were
reported.

Discussion: Blood safety measures remain limited and unevenly distributed
globally, and in their present form, are unlikely to provide protection against
the growing range of emerging arboviruses. Donor deferral may not always be
a sustainable blood safety strategy alone for all blood operators, due to large-
scale outbreaks associated with these viruses. While pathogen reduction meth-
odologies are being developed to be applied to all blood components, risk
assessments for (re)-emerging arboviruses, such as dengue, chikungunya, and
Zika viruses, should be performed to determine if additional mitigation, such
as blood donation screening, is warranted.

The global (re)-emergence of arboviral infections is a
challenge to blood transfusion safety. In 2025, the World
Health Organisation (WHO) highlighted the need to
understand the epidemiology of emerging transfusion-
transmitted infections and their impact on donor selec-
tion and blood supply.' It has been estimated that
5.7 billion people live in regions suitable for arbovirus
transmission.” These viruses are transmitted through the
bite of infected arthropods, mainly mosquitoes, but their
potential for transfusion-transmission has also recently
become an important blood safety consideration. The
ability of arboviruses to be transmitted via blood transfu-
sion was first demonstrated for West Nile virus (WNV)
following its emergence in the United States of America
(USA) in 2002° but has since been observed for dengue
(DENV) and Zika viruses (ZIKV).* All blood components
have the potential to transmit the infection, as demon-
strated for WNV,® DENV,*>” and ZIKV.®

WNV (within the species Orthoflavivirus nilense),
DENV (Orthoflavivirus dengue), ZIKV (Orthoflavivirus
zikaense), JEV (Japanese encephalitis virus, Orthoflavi-
virus japonicum), USUV (Usutu virus, Orthoflavivirus
usutuense) all in the family Flaviviridae and CHIKV
(Alphavirus chikungunya; family Togaviridae) are all
positive-sense RNA viruses (Table 1). Most infections are
asymptomatic, but they can also present with non-
specific symptoms including fever, headache, malaise,
rash and fatigue.” Individuals with immune deficiencies,
elderly, and pregnant women are more likely to develop
severe diseases, including central nervous system

involvement with an up to 20% mortality rate.'® Approxi-
mately 700,000 deaths are estimated to occur annually
worldwide due to arboviral infections."'

As arboviral infections can be asymptomatic or mild,
it is not possible to defer arbovirus-infected individuals
from blood donation based on their symptoms alone. The
measures currently used to minimize the transfusion-
transmission of arboviruses include suspending blood
collection in regions where infections occur, deferring
donors returning from such regions, implementing dona-
tion screening, or applying pathogen reduction. In many
jurisdictions, donor deferral based on local emergence of
infection or travel history may neither be practical nor
possible, especially when the emergence of several arbo-
viral infections occurs simultaneously or in large geo-
graphical areas. Although nucleic acid amplification
testing (NAT) for blood donation screening is available
for WNV RNA on fully automated platforms, novel mul-
tiplexed NAT assays for the simultaneous detection of
WNV, DENV, ZIKV, and/or CHIKV in blood donations
have been developed.'*™® The alternative strategy to
reduce risk through pathogen reduction can be applied
for platelets and plasma, and has been demonstrated to
be effective at reducing the infectivity of a number of
arboviruses,"*'® but licensed methods are not currently
available for red cell components.'’

To our knowledge, there has not been a recent review
on how blood establishments worldwide address chal-
lenges caused by the current rising incidences of arbo-
viral infections or in their preparedness for future
emergence. This study provides an international review
of the donor deferral strategies and implementation of
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donation screening and pathogen reduction by different
blood establishments in regard to arboviruses. We have
included WNV, DENV, ZIKV, and CHIKV due to the
high global incidence and/or availability of testing. JEV
and USUV were also considered as the JEV vaccine and
USUV, both genetically similar to WNV, are co-detected
by some commercial assays used for WNV screening.'®
The information acquired will improve awareness and
support policy development to strengthen capacity build-
ing for safeguarding blood supplies against current and
future arboviral threats.

2 | MATERIALS AND METHODS

21 | Survey development

Several co-investigators developed the survey through
multiple meetings; questions were improved according to
feedback received. The survey aimed to summarize cur-
rent screening practices, deferral strategies, and pre-
paredness against emerging arboviral infections,
including JEV, WNV, USUV, DENV, ZIKV, and CHIKV.
Data were also collated for tick-borne encephalitis and
Crimean-Congo hemorrhagic fever viruses but have not
been included as the focus of the current paper is on
mosquito-borne infections.

The survey comprised six sections which collected
general information on blood services, including their
use of pathogen reduction, arbovirus screening, and
confirmatory testing practices; documented and
reported transfusion-transmitted cases; deferral strat-
egies of blood donors; and information on mosquito
control (Supporting Information S2). Respondents
were asked to provide data for 2024 only. Ethical
approval was not required for this study as the data
gathered did not include blood donor or donation
identifiers.

2.2 | Survey distribution

The survey was circulated to members of the Interna-
tional Society of Blood Transfusion (ISBT) Working Party
on  Transfusion-Transmitted  Infectious  Disease
(WP-TTID) in May 2025, and their voluntary participa-
tion was encouraged. A reminder email was sent in
August 2025. Survey respondents completed the ques-
tionnaire in English through Jisc Online Surveys or a
Microsoft Word document. If further clarification was
required pertaining to a response, the respondents were
contacted via email prior to the interpretation of the data
gathered.

2.3 | Data analysis

Descriptive statistics were performed, including calcula-
tion of proportions. The geographical locations of the par-
ticipating blood establishments that screened for WNV
were shown using a map generated using Mapchart.net.

3 | RESULTS

3.1 | Demographics

Of the more than 50 blood establishments within the
WP-TTID, approximately 40% responded to the survey.
Of the 23 respondents (Australia, Brazil, Canada, China,
Colombia, England, Finland, Germany, Iran, Japan,
Korea, Netherlands, Poland, Romania, Russia,
Saudi Arabia, South Africa, Spain, Sweden, Switzerland,
and the United States; Table 2), 13 (57%) represented
national blood establishments and 10 (43%)
represented regional blood establishments. Most estab-
lishments were from Europe (n = 10; 42%), followed by
Asia (n = 6; 25%), North America (n = 3; 13%), South
America (n = 2; 8%), Africa (n =1; 4%), and Oceania
(n = 1; 4%). These included four upper middle-income
and 17 high-income countries. Data from responding
organizations represented a total population of
1.45 billion people and 29.9 million blood donations col-
lected in 2024, excluding plasma donations collected for
manufacturing.

3.2 | Countermeasures implemented by
blood services

3.2.1 | Temporary donor deferral strategies

A total of 19 (79%) blood establishments temporarily
apply blood donor deferrals based on potential travel-
related arbovirus exposure (Table 3). In general, no blood
establishments specified donor deferral for USUV or JEV
endemic regions. Donor deferrals were specific, although
variable, for WNV, DENV, ZIKV, and CHIKV. Typically,
the deferral period for the respective viruses, if imple-
mented, was about 28 days (range: 21-180 days). How-
ever, deferral based on diagnosed or suspected infection
as opposed to travel may differ and is not presented here.

3.2.2 | Pathogen reduction

There were 12 blood establishments (52%) that performed
pathogen reduction on certain blood components; 11 of


http://mapchart.net/
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TABLE 2 Demographic data for blood establishments (n = 23).
Type of Population covered Blood donations
Blood establishment Country service (million) in 2024
Australian Red Cross Lifeblood Australia National 27.3 894,877
Hospital Israelita Albert Einstein Brazil Regional 3.5 15,600
Canadian Blood Services Canada National® 41.5 805,525
Hong Kong Red Cross China Regional 7.53 201,416
Instituto Nacional de Salud Colombia National 52.6 997,115
NHS Blood and Transplant England National 57 1,492,302
Finnish Red Cross Finland National 5.64 170,365
German Red Cross Germany National 83.6 5,102,577
Bavarian Red Cross, Germany Germany Regional® 13.2 473,282
Isfahan blood transfusion Iran Regional 4.87 56,000
Japanese Red Cross Society Blood Service Japan National 123.7 5,013,064
Korean Red Cross Blood services Korea National 51.8 2,639,162
Sanquin Blood Supply Foundation Netherlands National® 17.9 380,000
Institute of Hematology and Transfusion Poland National 37.4 1,388,000
Medicine
National Institute of Blood Transfusion Romania National 19.1 486,261
Pirogov National Medical Surgical Center Russia National 146 2,200,000
King Abdulaziz University Hospital Saudi Regional 3.7 8300
Arabia
South African National Blood Service South National® 62 1,033,015
Africa
Centro de Transfusion de Madrid Spain Regional 7.13 225,650
Region Skane Sweden Regional 1.43 43,870
Interregional Blood Transfusion SRC Switzerland  Regional 5.55 154,469
Vitalant USA_1 Regional® 340.1 1,204,257
American Red Cross USA_2 Regional 340.1 4,873,740

“Except Quebec.
"Data is a subset of the total data from Germany.

“Blood donations excluded plasma donations for plasma-derived medicinal products including pathogen reduced plasma.

YExcept Western Cape.

Vitalant operates in 18 US states but is not the sole operator in each of those states. Both Vitalant and the American Red Cross collected blood in 46 states and
the District of Columbia in 2024; the population covered is a cumulative value of both establishments.

the 17 high-income countries performed pathogen reduc-
tion whereas only one of four upper middle-income
countries conducted pathogen reduction (Table 4). This
varied between blood establishments, with implementa-
tion applied to 100% or only a small proportion of platelet
units.

3.2.3 | Arboviral screening

Based on our survey, routine WNV screening has been
implemented by 9 of the 23 respondents (Table 5), all
from high-income countries. The blood establishments in

the United States (n=2) implemented universal
screening of blood donations collected in their region
throughout the year. Spain, Germany, and Romania
(n = 3) screened based on local endemicity. Whereas
three respondents from the Netherlands, Switzerland,
and England have implemented additional screening
only for donors returning from travel to any WNV
endemic regions, and in the case of the Netherlands, only
those traveling in WNV affected areas in Europe were
tested. Interestingly, Canada does not consider WNV
endemicity in their own country while screening donors
who had traveled outside of Canada within 8 weeks from
their donation.
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TABLE 3

Deferral strategies, in 2024 only, applied by blood establishments against donors returning from endemic regions and when

local transmission occurs. All respective viruses include: West Nile virus (WNV), Usutu virus (USUV, in the Orthoflavivirus usutuense

species), dengue virus (DENV), Chikungunya virus (CHIKYV, in the Alphavirus chikungunya spicies within the family Togaviridae), Zika

virus (ZIKV), and Japanese encephalitis virus (JEV, in the Orthoflavivirus japonicum species).

Donor deferral from endemic regions

Country WNV USUV DENV ZIKV CHIKV JEV
Australia Y N Y Y Y N
Brazil Y Y Y Y Y N
Canada Y N Y Y Y N
China Y N N N N N
(Hong

Kong)

Colombia Y N Y Y Y N
England Y N Y Y Y N
Finland Y Y Y Y Y Y
Germany Y N N Y Y N
Iran Y Y Y Y Y Y
Japan Y Y Y Y Y Y
Korea Y Y Y Y Y Y
Netherlands Y N Y Y Y Y
Poland Y N Y Y Y N
Romania Y Y Y Y Y Y
Russia N N N N N N
Saudi Y N N N N N
Arabia

South N N N N N N
Africa

Spain Y Y Y Y Y Y
Sweden Y N Y Y Y N
Switzerland Y N Y Y Y Y
USA_1 N/A

USA_2

“Except for travelers from the United States and Western Europe.

Donor deferral period from  Donor deferral when local

endemic regions transmission occurs

28 days DENV

30 days None

21 days® None

28 days None

1 month None

28 days None

28 days None

28 days WNV

Unknown Unknown

28 days None

28 days None

28 days® None

28 days WNV

28 days® None

No response No response

120 days DENV

N/A WNV, DENV, CHIKV, and
ZIKV

28 days WNV

28 days None

28 days None

N/A N/A

N/A N/A

"General deferral of 28 days for all donations including plasma for plasma-derived medicinal products (PDMPs) for donors after a visit outside of Europe. WNV
donors are only deferred for 28 days for visits outside of Europe. DENV deferral was applied for local transmission of DENV within Europe in 2024.
“Twenty eight days for WNV, 6 months for other viruses. N/A = not applicable, and for United States, as donor deferral in the United States is implemented

only for those returning from malaria endemic regions, and not for WNV alone.

Two blood establishments from the United States indi-
cated that should an arbovirus outbreak occur, they would
have a contingency plan to implement NAT, already
approved by their Food and Drug Administration (FDA),
as seen in the past for DENV or ZIKV. Switzerland's
respondent also had preparedness plans for DENV, ZIKV,
and CHIKV aiming to implement screening if local trans-
mission were to occur in their region. Furthermore,
Poland has developed guidelines for action in the event of
a domestic WNV case, including donor deferral and blood
donation screening with verified NAT-based assay."’

3.24 | WNYV screening methods and
confirmatory testing

WNV screening was performed by nine blood establish-
ments using commercial assays (Table 5, Figure 1).
Among those that perform screening, four always tested
samples individually (ID-NAT), two screened samples in
pools of six, and the remaining three blood establish-
ments used larger pool sizes. Two blood establishments
in the United States stated ID-NAT was used during the
WNV season, whereas samples were screened in pools of
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TABLE 4 Arbovirus circulation within the country/region of each blood establishment's country and their non-travel-related screening

in 2024.
Country WNV USUV DENV ZIKV CHIKV JEV
Iran Y NK Y N Y N
Colombia NK NK Y Y Y NK
Saudi Arabia N N Y NK Y N
Russia Y NK N N N N
Spain Y NK N N N N
China HK N N N N N N
Korea N N N N N Y
Australia Y (i) N N (ii) N N Y

(iii)

Finland N N N N N N
Netherlands® N Y N N N N
Germany Y Y N N N N
South Africa Y N N N N N
Switzerland NK NK N N N N
England N Y N N N N
Japan N N N N N Y
Canada Y NK N N N N
Poland Y N N N N N
Sweden N N N N N N
Romania Y N N N N N
Brazil N N Y Y Y N
United Y N Y Y Y N
States

Pathogen reduction Screening Local deferral

Unknown None None

Some RBC and platelets None None

Some plasma and all platelets None For DENV

Some plasma and platelet None NK

donations

All plasma and some platelet WNV For WNV

donations

Some plasma and platelet None None

donations

Not conducted None None

Not conducted None For DENV

Not conducted None None

Some plasma donations® None None

Some plasma and platelet WNV For WNV

donations

Not conducted None Based on local
outbreak®

All platelets and some plasma  None None

donations

Not conducted None None

Not conducted None None

All platelets and some plasma ~ WNV For WNV

donations

Some plasma and platelet None None

donations

Not conducted None None

Not conducted WNV For WNV

Not conducted None None

Some plasma, platelets and WNV For DENV and

cryoprecipitate ZIKV

Abbreviations: CHIKV, Alphavirus chikungunya; family Togaviridae; DENV, dengue; JEV, Japanese encephalitis virus, Orthoflavivirus japonicum; USUV,
Usutu virus, Orthoflavivirus usutuense; WNV, West Nile virus; ZIKV, Zika viruses. RBC, red blood cells. NK, not known.

#Plasma donations for fractionation and pathogen reduced plasma account for the majority of our plasma collections; some plasma collections are quarantined
and not treated by pathogen reduction techonologies. (i) Kunjin strain endemic in areas of Australia, (ii) episodic in some parts of Australia, (iii) endemic in

some areas of Australia.

PAn outbreak threatening local blood safety would result in a local deferral accordingly based on regular surveillance in collaboration with the National
Institute of Communicable Diseases. Local deferral has been implemented for DENV and ZIKV, previously.

six or 16 outside the season. Similarly, the blood estab-
lishment from Canada specified that a positive WNV NAT
would trigger a change from pooled to individual sample
testing of all donations collected within a 100 km radius of
the implicated donor for a period of 7 days after detection.
Confirmatory testing was performed by Spain, the
Netherlands, Germany, England, Canada, Romania, and

the two establishments in the United States. Confirma-
tory testing included sequencing of amplicons from posi-
tive samples providing positive virus identification by
blood establishments from the Netherlands, in both Ger-
man blood establishments® and in England. Switzerland
has planned to conduct confirmatory testing when a reac-
tive donation is found.
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B Screens for WNV

B Does not screen for
WNV

FIGURE 1

Created with mapchart.net

The distribution of each establishment's West Nile virus (WNV) screening practices. Red shading indicates the establishment

screens for WNV and gray shading indicates the establishment does not screen for WNV.

3.2.5 |
donors

Arboviral infections among blood

Six blood establishments reported initially WNV-reactive
blood donations in 2024: three from the Netherlands, one
from England, 146 from Germany, six from Romania,
16 from Canada, and 223 combined from the two blood
establishments in the United States (Table 5). All initial
WNV-reactive donations in the Netherlands were subse-
quently found to be USUV not WNV, whereas 6 of 16 ini-
tial WNV reactives from Canada were confirmed as
WNV. In the United States, 207 of the 223 WNV screen
reactive cases were confirmed as WNV (46 of the 56 for
USA_1 and 161 of the 167 for USA_2). Germany had con-
firmed 37 of their 146 initial WNV-reactive samples;
31 as WNV with next generation sequencing (NGS) and
an additional 6 cases that were confirmed with a second,
more specific NAT. Of the non-confirmed reactives,
36 were found to be USUV and one proved to be JEV vac-
cine virus by sequencing of the amplicon, while
72 remained indeterminate.?® Romania confirmed the six
reported cases as WNV-positives. No confirmed positives
were identified by Spain, the Netherlands, Switzerland,
and England, despite screening 5908, 13,176, 2321 and
57,543 donations, respectively, from returning travelers
in 2024.

Circulation of WNV was evident in four of six coun-
tries that reported WNV-infected blood donors, and we
further calculated the WNV incidence per 100,000 blood

donations screened in those countries. During 2024, a
total of 256 confirmed WNV-positives were identified by
screening of 8,710,209 blood donations (2.9 per 100,000
screened). The incidence of WNV was highest in
Romania (6 from 34,276, 17.5 per 100,000), followed by
the United States (207 from 5,925,911, 3.5 per 100,000),
Germany (37 from 2,231,725, 1.7 per 100,000 screened),
and Canada (6 from 518,270, 1.2 per 100,000).

There were no documented or confirmed transfusion-
transmitted arboviral infections reported by the partici-
pating blood establishments in 2024.

3.2.6 | Future concerns for blood services
Participants were asked to list any other emerging infec-
tions they considered to be a potential risk for blood
safety that were not addressed by the survey (Supporting
Information S1). Of note, one probable case of
transfusion-transmitted Ross River virus infection was
reported by Australia in 2014.*" Similarly, Poland noted
concerns over tick-borne encephalitis virus (TBEV), fol-
lowing transmission via organ transplantation.*

4 | DISCUSSION

The global epidemiology of mosquito-borne arboviruses
is rapidly changing. There has been a geographical
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expansion of mosquitos, such as the invasive Aedes
albopictus into new regions, facilitated by climate
change and globalization and the associated spread of
viruses vectored by the species.”® For example, the
expansion of DENV infections was noted in 2024 with
14.1 million cases reported by over 100 countries glob-
ally.** In addition, arboviruses have adapted to
undergo direct human amplification through creating
higher WNV loads in infected humans and enhanced
transmission efficiency in mosquitoes.>> Hence, they
continue to pose challenges for blood safety. To under-
stand how blood establishments deal with emerging
arboviral infections, we collected data from various
countries involving all continents. A population of
1.45 billion people and over 29 million blood donors
in 2024 were covered. Our data shows substantial vari-
ability in the main three strategies currently employed
to prevent transfusion-associated arbovirus transmis-
sion: donor deferrals based on travel history or local
epidemiology, pathogen reduction, and donation
screening.

The survey responses show frequent reliance on
donor deferrals or testing based on travel history to arbo-
viral endemic regions to exclude viremic donors. Travel-
related donor deferral was implemented by 19 of the
23 respondents, and usually for 28 days. At a time of
markedly increasing incidences of arboviral infections, a
policy to defer donors based on travel history alone may
not be a sustainable strategy for all blood operators and
could lead to significant donor loss and blood product
shortage. As an example, increased WNV transmission
within the United States in 2012 led to the introduction
of travel-related WNV screening of blood donations in
the UK to avoid significant frequencies of donor deferrals
from returning travelers.® The circulation of multiple
arboviruses simultaneously, such as DENV, ZIKV,
CHIKV? and Oropouche in Latin America,”” adds to the
complexity of travel-related deferrals of blood donors as a
deferral for an arbovirus may take precedence even if
WNV testing is in place. Blood establishments will need
to estimate how the spread of multiple arboviruses into
non-endemic regions affects their donor deferral rates,
noting the presence of arboviruses in the travel destina-
tion is not the only factor to be considered. Further risk
assessment should also consider the type of travel,
including where the donors go and what activities they
do engage in at the destination. This information will
guide how deferral strategies are implemented and
whether other methods, such as pathogen reduction or
implementation of further donation screening, will also
be needed. When additional mitigation strategies are
implemented, cost-effectiveness should also be
considered.®?***’

There is also a necessity to consider whether the
importation of individual cases will likely lead to local
transmission of infection. For example, there was a large
epidemic of CHIKV in La Réunion and Mayotte in 2024,
18 years after the first significant outbreak on the islands,
with a sudden increase in imported cases to mainland
France during this period.*® Unfortunately, these cases
established local transmission of CHIKV in France where
Ae. albopictus was already established. Local transmission
of arboviruses, in addition to WNV, is predicted to
increase in non-endemic regions such as Northern
Europe where the vectors are becoming increasingly
established, suggesting further blood donor transmission
prevention measures will become necessary.”> Rapid
implementation of deferral of donors is also necessary
within a country or region of the blood establishment
when local arboviral transmission occurs, noting only
10 respondents from Saudia Arabia, Spain, Australia, the
Netherlands, Germany, South Africa, Switzerland,
Canada, Romania, and the United States reported they
would defer donors during episodes of local transmission
of specific arboviruses.

Another challenge for blood establishments is the
identification of risk regions to target for implementation
of travel or local transmission-based donor deferrals.
There are commonly delays in the identification, diagno-
sis, and reporting of human cases of arboviruses.’' Better
identification of risk areas for the trigger of these mea-
sures could be mitigated by One Health surveillance. This
includes interventions that combine real-time entomolog-
ical, veterinary, and human surveillance data and
improved collaboration between human and animal
health sectors. Such strategies have been shown to be
useful, for example, in Italy for the early detection of
WNV and USUV circulation.*

Survey responses revealed the frequent use of patho-
gen reduction methods for platelets and/or plasma, more
commonly within high-income countries in comparison
to upper middle-income countries (65% vs. 25%). Most
pathogen reduction technologies have been shown to be
effective against enveloped viruses, including arboviruses,
but their applicability is currently largely limited to plate-
lets and plasma. Pathogen reduction might be a useful
strategy, especially in lower and middle-income countries
with greater arbovirus endemicity, subject to cost and
provided these limitations can be overcome.

Few countries screened for arboviruses directly, and
where conducted, only for WNV. WNV screening used a
variety of commercial assays for viral RNA detection.*
These were variably conducted on individual samples,
pools of 6, 16, 48, or 96, depending on the assay used.
Screening of blood donations for WNV was first intro-
duced by the United States and Canada in 2003, as a
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result of the documented transfusion-transmitted WNV
infections in blood 1‘ecipients.34 Since then, the large-
scale WNV outbreaks in neighboring regions or the iden-
tification of the locally acquired WNV cases have
prompted other blood establishments to implement
either universal or travel-related WNV screening. In
Romania, the first WNV cases were reported in 1996 and
the subsequent re-emergence of WNV with a culminating
large outbreak in 2010 led to the implementation of blood
donation screening in 2013.>> Although WNV has pre-
dominantly affected Southern Europe, it has recently
started to spread northwards. The first locally acquired
human cases in Northern Europe were reported in
Germany in 2019% and the Netherlands in the following
year, leading to the implementation of donation screen-
ing in both countries in 2020. Furthermore, WNV
screening of blood donors has not been implemented out-
side of North America or Europe despite its much more
extensive circulation in several countries in Africa,
including Uganda, Algeria, Central African Republic,
Egypt, Cote d'Ivoire, Kenya, Morocco, Tunisia, Senegal,
South Africa, Botswana, Congo, Djibouti, Madagascar,
Mozambique, Namibia, and Tanzania.>’

Confirmation of reactivity in WNV RNA-screening
assays is necessary and widely performed. Many commer-
cial assays are known to detect all members of the JEV
serocomplex, and hence USUV infections and JEV may
be falsely reported as WNV without further discrimina-
tory tests. This is highlighted by data from the
Netherlands and Germany; in the Netherlands, all initial
WNV-reactive positive donations were shown to be
USUV. In Germany, 36 initially WNV-reactive donations
were shown to be USUV and one was identified as the
inactivated JEV vaccine strain. This is comparable to JEV
vaccine strain detection in several donors screened in
Canada in 2019 and one case in the UK in 2024 (unpub-
lished data).

WNV screening implemented in four endemic coun-
tries, the United States, Canada, Romania, and Germany,
successfully identified and intercepted 256 RNA-positive
blood donations in 2024. Although blood donation
screening of WNV was not implemented inclusively in all
endemic countries, no transfusion-transmitted WNV
infections were reported in 2024. Similarly, no
transfusion-transmitted cases of DENV were reported in
this study despite its high endemicity in Iran, Colombia,
Saudi Arabia, and Brazil.

Depending on the local epidemiology, the lack of
transfusion-transmitted arboviral infections reported in
this study could reflect the possible inability of some
arboviruses such as CHIKV to transmit via blood trans-
fusion, despite the viremic blood donors.* High frequen-
cies of past exposure to CHIKV or other antigenically

cross-reactive alphaviruses in blood recipients may pro-
tect from transfusion-transmitted infections. Although
2.1% of blood donors were found to be positive for
CHIKV RNA during a 2014 chikungunya epidemic in
Puerto Rico, United States,*® and similarly, 14.5% tested
positive for DENV RNA during the Dengue epidemic in
Columbia in 2019, no transfusion-transmitted infections
were reported by either of those studies.*” However, it is
important to note that while there is limited data on
how well arboviruses remain infectious in stored blood
components, clinicians may not consider blood transfu-
sion as a possible source of any arbovirus infection,
especially in higher prevalence settings or during an
outbreak.

A limitation of the study was the lack of survey
responses from low- to middle-income countries. While
the overall response rate was high, it was biased toward
more high-income countries and could affect generaliza-
tion of the results. However, the proportion of respon-
dents performing WNV blood donation screening was
similar to a previous NAT survey,>® where all WNV
screening reported to be conducted was also by blood
establishments within North America and Europe. Simi-
larly, South American or African regions did not screen
for WNV and were also less likely to apply any NAT for
blood donation screening. The best practice for a blood
establishment to follow for arboviral infections will
depend on the local epidemiology, donor travel patterns,
and the specific arboviruses. The factors can be inferred
through risk assessments, and this has not been
addressed by the survey.

In conclusion, blood safety protective measures cur-
rently implemented against arboviral infections are
mostly limited to donor deferrals based on travel history.
Despite the spread and potential for arboviruses such as
DENV, CHIKV, and ZIKV to transmit through blood
transfusion, screening of donors for these pathogens is
not currently conducted. As arboviruses have multiple
vertebrate and invertebrate reservoir hosts, the control of
these viruses can be difficult. While mosquito control
efforts such as the use of Wolbachia bacteria to combat
DENV show great promise for the future,*' it is essential
for blood services to be prepared for the potential spread
of arboviruses. This study underscores the importance of
capacity building and preparedness strategies by blood
establishments, which will be further supported by tech-
nical guidelines being developed for the prevention of
emergent arbovirus transmission through substances
of human origin by the European Centre for Disease
Control. There is a need to strengthen One Health sur-
veillance capabilities, which could further inform the
need for mitigation strategies and improve outbreak
preparedness.
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