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Western equine encephalitis virus (WEEV) reemerged
in Argentina during 2023-2024, raising public health
concerns and posing a potential threat to blood trans-
fusion safety. We assessed the effect of WEEV circula-
tion on the blood supply by implementing responsive,
community-informed interventions within a regional he-
movigilance system, including epidemiologic mapping,
enhanced donor selection criteria, and alphavirus-spe-
cific nucleic acid testing. Among 637 donors residing
in outbreak-affected areas, we detected 1 asymptom-
atic viremic donor. Phylogenetic analysis showed that
the viral sequence clustered within the contemporary
South American outbreak lineage, consistent with on-
going regional transmission. Those findings demon-
strate silent WEEV circulation among blood donors
and highlight the critical role of donor surveillance as
a sentinel system for emerging arboviruses. Hemovigi-
lance provides valuable insights into viral circulation in
the broader population, underscoring the need to in-
tegrate molecular surveillance into routine blood bank
practices to strengthen transfusion safety and public
health preparedness.

Arthropodborne viruses (arboviruses) are a di-
verse group of pathogens transmitted to verte-
brate hosts through the bite of infected hematopha-
gous arthropods, such as mosquitoes, ticks, and sand
flies, and are recognized as an important public health
concern. Representative arboviruses, including West
Nile virus (WNV), dengue virus, Zika virus, and chi-
kungunya virus (CHIKV), are an ongoing concern
for blood safety because of their potential for trans-
fusion-transmitted infections (TTIs) (1-4). Moreover,
the possible effect of mosquitoborne virus outbreaks
may affect both the safety and availability of the blood
supply (6-8). A substantial proportion of arbovirus
infections might be asymptomatic or subclinical, al-
though that varies by virus. Because those infections
can still produce transient viremia, infected persons
could donate blood without being aware of their in-
fectious status (9). Therefore, several countries have
implemented donor deferral policies or nucleic acid
testing (NAT) to mitigate transfusion risk, including
routine WNV NAT screening in the United States and
Canada and a combination of 28-day donor deferral
and NAT screening strategies across countries in Eu-
rope, such as the United Kingdom, Germany, Italy,
and Greece (6-8).

In that context, the reemergence of western
equine encephalitis virus (WEEV) in Latin America
during 2023-2024 represents an important public
health concern (10-12). In Argentina, several ecologic
and epidemiologic factors may have contributed to
the reemergence of the virus. One factor potentially
associated with this outbreak was a public policy
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decision made in 2016 by the Servicio Nacional de
Sanidad y Calidad Agroalimentaria (SENASA),
which modified the mandatory annual vaccination
strategy against eastern equine encephalitis virus
(EEEV) and WEEYV (13). The decision made immuni-
zation voluntary, resulting in a substantial decline in
vaccination coverage among the equine population.
The reemergence led to a major outbreak in humans;
the last human case before then was recorded in 1996.

Equine encephalomyelitis viruses are maintained
in nature through enzootic transmission cycles in-
volving birds, small mammals, and mosquito vectors,
which complicates surveillance (11-13). Under certain
ecologic conditions, spillover to horses may occur,
leading to outbreaks in horses and, occasionally, in
humans (10-12). Like other alphaviruses, WEEV can
induce viremia in humans during the early stages of
infection, which is asymptomatic in most cases. Con-
sequently, subclinical infections are highly frequent
among infected persons. Estimated symptomatic-
to-asymptomatic ratio is ~1:58 in children <4 years
of age and 1:1,150 in adults (14), which is one of the
main reasons it is so difficult to determine the true
effect of WEEV circulation in the general population.

During epidemiologic week 48 of 2023 through
week 26 of 2024, SENASA confirmed 1,529 equine
outbreaks across 17 provinces; no new outbreaks
were detected after week 16 of 2024. In humans, 572
suspected cases were reported across 21 provinces;
107 were confirmed, 21 were classified as probable,
and 115 were discarded. The last confirmed cases
were reported in week 15 of 2024. Confirmed cases
occurred across all age groups (median age 58 years,
range 4 months-81 years); 60% of cases were in per-
sons 50-69 years of age, 86% were in male patients,
and 14% were in female patients. A total of 12 deaths
were reported among confirmed cases (14). Among
the fatal cases, 8 had exposure to rural or semirural
settings and 7 had underlying conditions. The de-
ceased persons were 30-74 years of age; 10 were male
and 2 were female. Confirmed cases of encephalitis
have also been reported by clinicians (15,16).

When extrapolating the number of reported
symptomatic cases to the estimated total number of
infections on the basis of symptomatic-to-asymp-
tomatic ratios, the true magnitude of the outbreak
is likely higher than officially reported. Given the
high proportion of asymptomatic infections and the
absence of laboratory screening tools or specific do-
nor deferral criteria for WEEV, a potential risk to
blood safety exists during outbreaks. Moreover, con-
firmed human cases in Argentina were concentrated
among persons within the age range eligible for blood

Emerging Infectious Diseases *« www.cdc.gov/eid « Vol. 32, No. 8, August 2026



donation. Because asymptomatic persons might ex-
perience transient viremia early in the infection, they
could contribute to unrecognized viral circulation.
Consequently, the risk for undetected viremic dona-
tions and potential transfusion transmission remains
uncertain. Hemovigilance could therefore provide
valuable evidence for assessing transfusion safety
along with insights into the broader circulation of the
virus in the general population.

In this study we aimed to evaluate the potential
effect of WEEV circulation on transfusion safety. We
assessed the likelihood of silent viremia among blood
donors during the 2023-2024 outbreak in Argentina
and explored the value of implementing hemovigi-
lance strategies as a sentinel system for epidemiologic
surveillance capable of generating evidence to inform
and guide public health decision-making.

Methods

Within the framework of WEEV case notification in
Coérdoba, Argentina, the Hemovigilance System of
the Fundacién Banco Central de Sangre (FBCS) devel-
oped intervention strategies tailored to the regional
epidemiologic context and the operational charac-
teristics of the blood bank. Those strategies, aimed
at safeguarding transfusion safety, included the cre-
ation of epidemiologic maps to geolocate infections,
the establishment of blood donor selection criteria,
and the selection of plasma samples from donors re-
siding in areas affected by the virus for the specific
detection of WEEV RNA by NAT.

We implemented the strategies and interventions
at the FBCS, a reference blood bank in Cérdoba, the
second most populous province in Argentina. The
FBCS coordinates and centralizes the activities of
multiple blood transfusion services operating across
the province’s 165,321-km? territory. Approximately
50% of all blood units collected throughout Cérdo-
ba undergo serologic and molecular pretransfusion
screening at FBCS. Consequently, the donor popula-
tion represented in this blood bank is not confined to
a specific locality but covers a broad geographic area
in the central region of the country.

Epidemiologic Maps

As part of the outbreak response, real-time epidemio-
logic maps were developed to track suspected WEEV
circulation and identify emerging hotspots across the
province. FBCS obtains its blood supply through ex-
ternal collection campaigns organized throughout the
province. Medical and technical teams travel daily to
different locations to recruit eligible donors and col-
lect blood units. Because official epidemiologic reports
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did not specify the localities where cases were de-
tected, FBCS began collaborating with community
promoters and local blood drives organizers to gather
information on suspected cases in their areas. In ad-
dition, whenever FBCS teams traveled to a suspicious
region, potential donors were asked during the pre-
donation information and screening process whether
they were aware of any probable cases in their com-
munities. The information collected through those
channels enabled the creation of maps highlighting
hotspots of suspected areas. Hotspots were defined as
geographic areas with repeated reports of suspected
WEEYV circulation based on field-collected epidemio-
logic information. Those maps made it possible to vi-
sualize the progressive spread of the outbreak across
extensive areas of the province.

WEEV-Specific Risk Assessment Criteria

for Donor Selection

In addition to the standard criteria for blood donor
selection, we implemented additional criteria to en-
sure the quality and safety of the collected blood.
The personnel responsible for donor eligibility in-
terviews were instructed to ask targeted questions
designed to identify whether potential blood do-
nors may have been exposed to WEEV. The ques-
tions were designed to identify potential exposure
scenarios, including suspected or probable equine
encephalitis cases in animals and humans within the
donor’s household, neighborhood, workplace, or
other regularly visited settings.

Personnel interviewing donors considered the
following aspects during the selection process of
blood and blood component donors and recorded all
collected information in the donation form. First, for
residence or travel history, they asked whether do-
nors currently lived in affected areas or had visited or
vacationed in such areas within the previous 15 days.
Second, for local disease occurrence, they asked about
suspected or probable cases of equine encephalitis in
animals or humans near the donor’s area of residence.
Third, for human exposure, they asked whether there
were suspected cases among household members,
coworkers, or other persons with whom the donor
frequently interacts (e.g., relatives or friends). Fourth,
for animal exposure, they asked whether there were
suspected cases among animals owned by the donor
or others with whom the donor has frequent contact
(e.g., at work, or at the homes of relatives or friends
they regularly visit). Finally, personnel considered de-
ferral criteria; donors who resided with or frequently
visited persons or animals suspected of infection, or
who had had the disease within the past 15-30 days,
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could not donate for >1 month.

Reinforcement of Postdonation Symptom Reporting
Donors were strongly reminded to promptly report
any signs or symptoms that occur after blood dona-
tion. To raise awareness among donors, donation
staff informed them that a person may be infected
and capable of transmitting an infection before clini-
cal symptoms become apparent. They emphasized
that timely reporting of any postdonation signs or
symptoms can prevent the use of collected blood
units, thereby reducing the risk for transfusion-trans-
mitted infections.

Sample Selection

We randomly and retrospectively selected plasma
samples from persons identified as residents of
WEEV-affected regions from the FBCS Hemovigi-
lance Program serolibrary, where sample aliquots are
cryopreserved for hemovigilance studies. Donations
included in the study were collected during the out-
break period, beginning with the first reported cases
in late January 2024 and extending through the pe-
riod of vector circulation in April 2024 (epidemiologic
weeks 3-14).

Nucleic Acid Test

We performed viral RNA extraction from plasma sam-
ples using the High Pure Viral Nucleic Acid kit (Roche,
https:/ /www.roche.com). We performed reverse tran-
scription to complementary DNA using random hex-
amer primers and the M-MLV reverse transcription
enzyme (Promega, https://www.promega.com). We
detected the WEEV genome using a previously de-
scribed nested PCR targeting members of the Alphavi-
rus genus (17) that amplifies a 195-bp fragment of the
conserved nonstructural protein 4 region of alphavi-
ruses. We purified amplification products using the
commercial QIAquick Gel Extraction Kit (QIAGEN,
https:/ /www.qgiagen.com). We sequenced the puri-
fied DNA in both directions (Table).

Phylogenetic Analysis

We performed multiple sequence alignment us-
ing MAFFT version 7.450 (https://mafft.cbrc.jp/
alignment/software). We performed phylogenetic
analyses using the maximum-likelihood method in
W-IQ-TREE software (18) and the best-fit nucleotide
substitution model selected by ModelFinder (19). We
evaluated robustness of the phylogenetic grouping
by the SH-like approximate-likelihood ratio test us-
ing 1,000 replicates (20) estimated with ModelFinder
in IQ-TREE. We considered a clade with an SH-aLRT
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>80% well-supported. We visualized phylogenetic
trees with FigTree version 1.4.4 (http://tree.bio.ed.ac.
uk/software/figtree).

Results

After the report of a human case of WEEV infection
in Cérdoba (January 26, 2024), through epidemiologic
maps, we identified areas of suspected WEEV circula-
tion (hotspots). We implemented interventions in the
affected areas from February 5, 2024, through the first
week of April 2024 (epidemiologic weeks 6-14). The
staff of the mobile blood collection teams scheduled
to operate in those areas, as well as the personnel at
fixed blood collection sites located within the identi-
fied hotspots, were instructed to conduct donor selec-
tion in accordance with the procedures we described.
In addition, we used updated donor information ma-
terials to reinforce the importance of reporting post-
donation reaction.

During the intervention period, a total of 4,048
persons (56% male, 44% female; mean age 38 years,
interquartile range [IQR] 28-52 years) donated blood
at fixed donation centers and external collection
sites. Of those donors, 637 (49% male, 51% female;
mean age 38 years, IQR 32-47 years) resided in ar-
eas identified by our mapping system as having sus-
pected WEEV circulation. Most locations identified as
hotspots were in rural areas where many residents,
including altruistic repeat blood donors, live in close
contact with horses and maintain close domestic con-
tact with them. Eligible donors identified as poten-
tially exposed to WEEV on the basis of our additional
selection criteria were temporarily deferred from do-
nation. For example, applying our selection criteria
enabled us to identify persons otherwise eligible to
donate blood as close contacts of someone who had
died from WEEYV infection.

We processed all samples from donors identi-
fied as living in hotspots by alphavirus NAT; we
identified 1 viremic donor. We deposited the se-
quence obtained from PCR product into GenBank
(accession no. PV641588). The phylogenetic analy-
sis revealed that sequence clustered within the
lineage associated with WEEV isolates detected
during the 2023-2024 outbreak in South America
(Figure). Specifically, we observed the highest ge-
netic similarity to sequences reported from Argen-
tina and Uruguay during that period, suggesting
a close epidemiologic relationship with the viral
strains responsible for that regional outbreak. In
the tree, the sequence, PV641588 ARG CBA 354546
(Argentina, 2024), clustered within the recently
proposed C sublineage (11); we found no evidence
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of introduction from North America or other
continents in our analysis. Because the sequence
is genetically very close to circulating equine and
mosquito isolates, our findings are consistent with
a human infection occurring in the context of the
equine-mosquito enzootic/epizootic cycle charac-
teristic of the C sublineage in South America.

Discussion

Among emerging viruses with public health impact
that threaten transfusion safety, arboviruses are a
major concern because of their ability to cause

Western Equine Encephalitis Virus in Blood Donors

asymptomatic viremia, their rapid geographic expan-
sion, and the absence of systematic pretransfusion
screening tests. In response to the WEEV outbreak in
Argentina, we identified the need to implement spe-
cific interventions to assess potential risks to transfu-
sion safety.

Collaboration with community promoters proved
valuable during the WEEV outbreak, providing local-
ized epidemiologic insights not captured in official
public health reports. Information gathered from com-
munity promoters and local blood drive organizers en-
abled real-time situational awareness and enabled the

Table. Genome sequences used for phylogenetic analysis in study of western equine encephalitis virus in blood donors during

outbreak, Argentina, 2023-2024*

Accession no. Isolate Location Host Year Lineage
GQ287640 McMillan Canada Homo sapiens 1941 A
KJ554965 California United States Equus caballus 1930 A
KT844544 Y62-33 Russia Aedes cinereus 1962 A
KT844545 CU71-CPA Cuba NA 1971 A
MN477208 Fleming United States Homo sapiens 1938 A
GQ287644 BFS-2005 United States Culex tarsalis 1974 B1
KJ554966 BFS932 United States Culex tarsalis 1946 B1
KJ554968 BFS1703 United States Culex tarsalis 1953 B1
KJ554969 E1416 United States Zonotrichia leucophrys 1961 B1
KJ554973 75V9291 United States Culex tarsalis 1975 B2
KJ554977 PV02808A United States Culicidae 1990 B2
KJ554980 93A38 United States Culicidae 1992 B2
KJ554984 CNTR34 United States Culex tarsalis 1993 B2
KJ554985 Lake43 United States Culex tarsalis 1994 B2
KT844548 SUYA140 United States Culex tarsalis 1993 B2
KT844550 Kern87 United States Culex tarsalis 1996 B2
KU978771 97-5067 United States Meleagris gallopavo 1996 B2
KU978772 98-2435 United States Dromaius novaehollandiae 1997 B2
NC_003908 71V1658 United States NA 1971 B2
GQ287641 Imperial United States Culex tarsalis 2005 B3
GQ287643 Montana-64 United States Equus caballus 1967 B3
GQ287647 85—452NM United States Culex tarsalis 1985 B3
KJ554970 S8-122 United States Hesperosciurus griseus 1968 B3
KJ554971 BT-235 United States Gopherus berlandieri 1971 B3
KJ554972 BFS3060 United States Culex tarsalis 1971 B3
KJ554978 IMPR441 United States Culex tarsalis 1992 B3
KJ554983 93A79 United States Culicidae 1993 B3
KJ554986 PV72102 United States Culicidae 1997 B3
KJ554987 PV012357A United States Culicidae 2001 B3
KJ554988 R02PV002957B United States Culicidae 2002 B3
KJ554991 ROPV00384A United States Culicidae 2005 B3
KT844547 CHLV31 United States Culex tarsalis 1985 B3
KT844543 CBA87 Argentina: Cordoba province Equus ferus 1958 C
PP544260 EQ1090 Brazil Equus caballus 2023 C
PP669618 EQ1122 Brazil Equus caballus 2023 C
PP669617 EQ237 Brazil Equus caballus 2024 C
PP620641 DILAVEO70 Uruguay Equus caballus 2023 C
PP620642 DILAVE236 Uruguay Equus caballus 2023 C
PP620643 DILAVE218 Uruguay Equus caballus 2023 C
PP620644 DILAVE158 Uruguay Equus caballus 2023 C
PP620645 DILAVE198 Uruguay Equus caballus 2024 C
PP620646 DILAVE255 Uruguay Equus caballus 2024 C
KT844541 TR25717 Guyana Equus ferus 1959 None
KT844542 Ar_Enc_MV Argentina: Buenos Aires province Equus ferus 1993 None
NC_075015 AG80-646 Argentina: Chaco province Culex 1980 None
PP669617 EQ237-2024 Brazil Equus ferus 2023 C
PP544260 EQ1090-2023 Brazil Equus ferus 2023 C
PV641588 ARG_CBA 3545461 Argentina: Cordoba province Homo sapiens 2024 ]
*All sequences obtained from GenBank. NA, not available.
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Figure. Phylogenetic analysis from study of western equine encephalitis virus (WEEV) in blood donors during outbreak, Argentina,
2023-2024. We generated a maximum-likelihood phylogenetic tree of a partial nucleotide sequence nonstructural protein 4 (201 bp) of
a WEEV isolate from Argentina (black square) compared with other sequences from GenBank (accession numbers shown). We edited
the tree using FigTree version 1.4.4 (http://tree.bio.ed.ac.uk/software/figtree). We selected the best-fit nucleotide substitution model
general time-reversible substitution model with estimated base frequencies and gamma-distribution rate with 4 discrete categories ac-
cording to the Bayesian Information Criterion. Black dots at nodes show the highest support (>80%) by SH-like approximate-likelihood
ratio test. WEEV strains from the 2023—-2024 outbreak group closely with other reported strains from Uruguay and Brazil (C sublineage).
We defined WEEYV lineages in accordance with previous research (22). Scale bar indicates number of nucleotide substitutions per site.

FBCS to identify areas of suspected viral circulation.
In addition, information reported by potential donors
during predonation screening, particularly regarding
suspected or probable cases within their communities,
contributed valuable on-the-ground data that helped
build a more complete picture of WEEV circulation
across the province. That combined flow of commu-
nity-based and donor-reported data contributed to
shaping adaptive measures, guiding risk assessment,
and refining donor selection criteria. Overall, our find-
ings suggest that community engagement can enhance
transfusion safety during outbreaks and underscore
the importance of flexible, locally informed strategies
to protect the blood supply in the face of emerging in-
fectious threats.
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During WEEV reemergence, the rapid adaptation
of donor selection criteria by our blood banks was
important to safeguard the blood supply. Standard
eligibility assessments may not adequately capture
evolving exposure risks. Incorporating targeted ques-
tions enabled a more rigorous evaluation of donor
risk during those critical periods. Of note, the devel-
opment of the questions was strengthened by infor-
mation provided by community promoters, whose
knowledge of local idiosyncrasies, customs, and daily
practices offered valuable insights into potential ex-
posures. Thus, integrating context-specific data into
standard donor eligibility screening supported the
implementation of appropriate deferral measures to
prevent TTIs. Moreover, the 30-day donor deferral
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period reflected a risk-based approach tailored to a
complex epidemiologic context, characterized by the
concurrent circulation of WEEV and a large dengue
outbreak in 2024. Although longer deferral periods
could further reduce the theoretical risk for transfu-
sion transmission, extending deferral beyond 30 days
would likely compromise the availability of critical
blood components in a system already under strain.
Those findings underscore the importance of adap-
tive context-informed donor selection strategies to
maintain both transfusion safety and blood supply
resilience during emerging infectious threats.

Our study revealed through NAT that an as-
ymptomatic viremic donor might pose a risk for
TTI despite implementation of targeted questions to
minimize transfusion risk. That finding is consistent
with the high frequency of asymptomatic infections
associated with WEEV and highlights an inherent
limitation of symptom-based and exposure-based
donor screening; namely, a residual risk. We found
no evidence of inaccurate disclosure during donor
history assessment; rather, the most plausible expla-
nation is that at the time of donation the donor was
in the asymptomatic viremic phase, which cannot be
identified through standard predonation screening.
Therefore, in viral infection scenarios involving a
high proportion of asymptomatic persons, molecu-
lar screening should complement targeted donor
selection strategies to meaningfully reduce residual
TTI risk. In a previous hemovigilance study (21), we
proposed a cost-efficient molecular screening strat-
egy for arboviruses in blood donors based on a NAT
assay configured with universal degenerate primer
pairs targeting conserved genomic regions, which
could detect a broad range of viruses in a single re-
action. That generic screening platform could enable
a rapid response to emerging threats such as WEEV.
Beyond transfusion safety, molecular screening of
blood donors also can function as a valuable sur-
veillance tool for uncovering silent viral circulation.
Because routine surveillance systems rely on clini-
cal reporting of symptomatic cases, asymptomatic
infections often remain undetected. In that context,
monitoring an asymptomatic population such as
blood donors can fill an important surveillance gap
by helping to identify otherwise unrecognized trans-
mission and complementing traditional surveillance
systems, thereby supporting the detection of emerg-
ing threats and the identification of transmission
patterns and hotspots (9,21).

Molecular screening of blood donors not only
reveals WEEV circulation among eligible donors but
also enables characterization of human-derived viral
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strains. The isolate we identified, PV641588, did not
form a distinct lineage; instead, it clustered with con-
temporary South America strains associated with the
mosquito-equine transmission cycle (2023-2024) (10-
12), supporting shared transmission dynamics across
hosts. Phylogenetic analysis showed that PV641588
belongs to the recently described C sublineage (11),
which has circulated in South America for decades.
The clustering of recent isolates from Argentina, Uru-
guay, and Brazil is consistent with a possible regional
intensification of viral circulation. The placement of
PV641588 within that group supports the hypothesis
that the human infection occurred in the context of
active enzootic transmission, rather than representing
a divergent lineage.

Our findings suggest that responsive, commu-
nity-informed strategies can strengthen transfu-
sion safety while helping to maintain the continuity
and resilience of the blood supply during periods
of epidemiologic uncertainty. They also reinforce
the value of molecular screening in blood banks as
a surveillance tool capable of detecting silent viral
circulation that traditional clinical reporting systems
may miss. Together, our results highlight the role
of blood donors as sentinels for emerging arboviral
threats and support integrating molecular surveil-
lance into routine blood bank practices to strengthen
public health preparedness.
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