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Studies focused on the epidemiological surveillance of arboviruses that cause

potentially zoonotic diseases, such as dengue, Zika, or emerging viruses like

West Nile virus (WNV), are critical due to their significant impact on public

health. Although research on these infectious agents is increasing in Colombia,

regions remain where the presence of zoonotic agents is still unknown. To

address this knowledge gap, the present study aimed to investigate the current

status of WNV circulation in wildlife in two municipalities of the department

of Casanare (El Yopal and Paz de Ariporo) from the Colombian region of

Orinoquia. Since the arrival of WNV in Colombia, reported in 2004, its detection

has typically relied on antibody screening using ELISA. While informative, this

technique needs to offer a sufficiently precise time frame to confirm active virus

circulation. We employed a molecular approach to overcome this limitation,

detecting WNV using qPCR, which provides greater specificity and a narrower

time window. A total of 2,553 swab samples were collected from a broad

sampling covering 142 birds, 19 mammals, and eight reptile species during 2023

and 2024 across four sampling events conducted during both the dry and wet

seasons. The sampling included species with ecological or symbolic value to the

region and those with economic importance, such as species used for human

consumption (bushmeat). No evidence of WNV was detected in the evaluated

species, indicating that these species were not infected with the virus during the

sampling periods or that viral loads were below the detection threshold. Our

results underscore the importance of further studies, including complementary

diagnostic methods, such as antibody detection, to better understand the

broader temporal infections and provide a more complete understanding of

virus circulation.
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1 Introduction

Orthoflavivirus comprises a group of arthropod-borne viruses
that cause infections in mammals, birds, and reptiles (Postler et al.,
2023). The most prominent orthoflaviviruses include Dengue, Zika,
and Yellow fever, which collectively infected approximately 58
million people worldwide in 2021 (Liang and Dai, 2024). The
primary vectors responsible for the transmission of these viruses are
mosquitoes of the genus Culex, which are typically ornithophilic;
mosquitoes of the genus Aedes, which primarily feed on mammals;
and ticks of the genus Ixodes, which are generalists (Bakker et al.,
2024; Ren et al., 2024). Within this genus, the West Nile virus
(WNV) is notable for its zoonotic nature, with birds serving as
its primary reservoirs. However, it has also been detected in other
animals, including horses, sheep, reptiles, cats, rodents, American
alligators, and marine crocodiles, all of which can act as amplifiers
or reservoirs of the virus (Habarugira et al., 2020; Klenk et al., 2004).

This virus was first isolated in Uganda (Smithburn et al.,
1940) and is a cosmopolitan arbovirus, present on all continents
except Antarctica. According to Saiz (Saiz et al., 2021), the
molecular classification of WNV lineages is based on phylogenetic
relationships identified from complete WNV genomes and by
geographic origin. To date, approximately nine lineages have
been identified as follows Lineage one (L1), composed of three
sublineages: L1a, present in Africa, Europe, and the Americas;
L1b (Kunjin virus stain MRM61C- GenBank D00246), present in
Australia and sharing 87% nucleotide identity and 97% amino acid
(AA) identity with the L1 sublineages (Lanciotti et al., 2002); and
L1c (putative lineage 5), present in India. Lineage 2 is found in
Africa, Asia and Europe. L1 and L2 share only 76.8% nucleotide
identity and 94.0% AA identity (Lanciotti et al., 2002), and are the
most geographically widespread, virulent, and responsible for most
outbreaks of infection (Thiiru et al., 2024). In contrast, lineages
three through nine are considered to be country specific. For
example, lineage 3 (Rabengsburg virus) was found in Culex pipiens
in Southern Moravia (Czech Republic) (Bakonyi et al., 2005). In
2023, lineage 3 was identified in a human patient co-infected with
lineage L1a in the United States (Davis et al., 2024). Lineage 4 is
present in Russia; lineage 6 (GenBank GU047875) is found in Spain
(Rizzoli et al., 2015; Vazquez et al., 2010); lineage 7 (Koutango
virus) is found in Senegal (Charrel et al., 2003); lineage 8 has been
identified in Senegal; and lineage 9 is found in Austria (Rizzoli et al.,
2015, Saiz et al., 2021).

In South America, the circulation of WNV has been reported
using two approaches. The most common approach is to detect
antibodies (Abs) through ELISA analysis at the serological level.
This method evaluates the presence or absence of IgG, indicating
exposure to the virus in the past, and IgM, which usually indicates
an active infection (Ayadi et al., 2019; Raulino et al., 2021). IgM
is typically detected 1 week after exposure to the virus and can be
present in humans for up to 3 months. To confirm WNV infection,
a four-fold increase in antibody titers should occur between
the acute and convalescent stages of infection (Shi and Wong,
2003). Conversely, the presence of WNV-specific IgG is typically
identified shortly after IgM and persists for an extended period.
Consequently, detecting IgG alone is a marker for prior infection,
providing valuable insights into the prevalence and geographic
distribution of WNV within populations (Shi and Wong, 2003).

However, ELISA cannot discriminate the specific lineage of WNV
(Kalaiyarasu et al., 2016; Mohammed et al., 2023). On the other
hand, a molecular approach involves the detection of WNV by
qPCR-RT, which can be detected on average up to 4 days before IgM
(Costa et al., 2021; Martins et al., 2019; Morales et al., 2006; Osorio
et al., 2012). This method is highly sensitive and specific, allowing
for the direct detection of viral RNA in clinical or environmental
samples, such as blood, cerebrospinal fluid, or mosquito pools.
Furthermore, it enables active surveillance, particularly during
outbreaks, as it facilitates real-time monitoring of viral activity and
lineage distribution (Martins et al., 2019).

Between 2004 and 2025, Colombia reported several findings
regarding the presence of WNV. In 2004, a study detected WNV
antibodies in 9% of horses sampled in the Caribbean region,
indicating the circulation of the virus among equine populations
(Mattar et al., 2005). One hypothesis suggests that the spread of
WNV throughout North and South America is likely due to the
migration of birds. However, a study conducted on migratory and
endemic birds in the Caribbean region of Colombia, a known
route for boreal species migration, did not detect WNV in 300
birds examined (Soler-Tovar and Vera, 2011). Almost 10 years after
the first report of WNV in Colombia, the virus was detected and
sequenced in a population of flamingoes living in captivity at the
zoo in the capital of the Antioquia department. This confirmed the
presence of WNV in Colombia (Osorio et al., 2012). An important
part of their findings was establishing a phylogenetic relationship
between the strain present in Colombia and a strain previously
reported in Louisiana, United States, possibly introduced through
the migration of infected birds (Osorio et al., 2012). In 2015, WNV
sequences were detected in studies conducted in the northern
region of Colombia, in the department of Córdoba, which cluster
with the attenuated Texas 2002 genotype in the species Culex
(Melanoconion) erraticus, using RT-PCR (López et al., 2015).
Finally, in 2023, the presence of WNV and other flaviviruses was
reported in the municipality of Puerto Carreño, in the Eastern
Plains of Colombia, and they detected WNV in the species Culex
browni (Martínez et al., 2023).

Progress has been made over the past 20 years through studies
focused on characterizing WNV in both wildlife and domestic
animals using serological analysis (Góez-Rivillas et al., 2010; López
et al., 2015; Mattar et al., 2005; Ruiz-Saenz et al., 2023; Soler-Tovar
and Vera, 2011), with only a limited number addressing molecular
detection through qPCR (Barajas et al., 2020; Góez-Rivillas et al.,
2010; Mattar et al., 2011; Osorio et al., 2012; Soler-Tovar and
Vera, 2011). These studies have provided evidence of lineage 1 of
WNV circulation in some areas of Colombia. Although no human
cases have been reported, this suggests a potential risk of zoonotic
transmission (Barajas et al., 2020; Góez-Rivillas et al., 2010; Mattar
et al., 2005; Osorio et al., 2012). Additionally, the presence of
vectors such as mosquitoes from the Culicidae family circulating
in the region (Miranda et al., 2019) makes Colombia ideal for
developing and maintaining WNV transmission.

Colombia is also considered megadiverse (Instituto Humboldt,
2023) in terms of birds, mammals, amphibians, and reptiles, with
migratory birds, which are potential agents of virus spread (Ain-
Najwa et al., 2020). Specifically, the Orinoquia region of Colombia
integrates three biogeographic systems: the piedmont, the alluvial
plains, and the altiplano (Molina and Triana, 2011). Casanare, one
of the departments in Colombia sharing the Orinoquia region, is

Frontiers in Microbiology 02 frontiersin.org

https://doi.org/10.3389/fmicb.2025.1548538
https://www.frontiersin.org/journals/microbiology
https://www.frontiersin.org/


fmicb-16-1548538 February 20, 2025 Time: 17:44 # 3

Matta et al. 10.3389/fmicb.2025.1548538

characterized by temperatures ranging between 22◦C and 27◦C,
with rainy periods between April and October (average rainfall
304.9 mm) and dry periods between December and March (average
rainfall 51.9 mm) (FEDEARROZ, 2025). This department recorded
507 species of birds, 65 species of reptiles, 200 species of mammals,
and 49 species of amphibians (Usma Oviedo and Trujillo González,
2011). This megadiversity of birds, the arrival of migratory birds,
the average temperature, and rainfall patterns all appear to provide
a scenario with high potential for establishing the WNV cycle or
other pathogens with zoonotic potential. Wildlife hunting is also
common in the region. Hunters are at increased risk of WNV
infection primarily through mosquito bites and handling infected
animal tissues rather than from eating the meat itself, as cooking
eliminates the risk of transmission. Although consuming bushmeat
hasn’t been proven to transmit WNV, hunters can be exposed to
the virus through open wounds or contact with secretions from
hunted animals (USGS, 2021). Hunters must wash their hands after
handling carcasses and ensure that meat is thoroughly cooked to
minimize risk (USGS, 2021).

This study aimed to assess the presence of WNV in wildlife
from two localities in the Casanare department, located in the
Orinoquia region of Colombia, using a qPCR approach. This
research provides a valuable opportunity to investigate WNV
circulation, including the highly pathogenic L1a lineage, which has
been reported in America, within poorly understood yet highly
biodiverse environments. For this purpose, the screening included
birds, mammals, and reptiles of ecological value or that may
be hunted by humans, with potential public health implications,
given the risk of zoonotic spillover in communities reliant on
wildlife for sustenance. This study contributes to understanding
WNV epidemiology in tropical ecosystems and underscores the
importance of integrating ecological and public health frameworks
in biodiversity-rich, under-researched regions like the Orinoquia.

2 Materials and methods

2.1 Sample collection

A total of 1,216 cloacal swabs were obtained from bird species
captured using mist nets, sweep nets, or direct nocturnal capture
methods. Direct capture was conducted for reptiles using mist nets,
trawls, and baited Tomahawk traps, yielding 812 cloacal swabs.
In the case of mammals, large mammals were captured in pens
or cages (Supplementary Table 1), while flying mammals were
captured at night using mist nets, resulting in the collection of
525 rectal swabs. The swabs were preserved in DNA/RNA Shield R©

and stored at −80◦C until processing. Four field trips (Table 1)
were conducted to sample bird species (cloacal swabs), mammals
(rectal swabs), and herps (cloacal swabs). Sampling was carried
out during the dry or rainy season between 2023 and 2024 in the
municipalities of Paz de Ariporo and El Yopal in the department
of Casanare, Colombia. Paz de Ariporo is defined by its extensive
natural savannas and wetlands, which have significant biodiversity,
including habitats for migratory and resident bird species despite
human interventions associated with agriculture, extensive cattle
ranching, and oil extraction. Sampling spots in El Yopal, on the
other hand, due to proximity to a major population center, seem

to have a higher degree of anthropic intervention (Usma Oviedo
and Trujillo González, 2011).

2.2 DNA/RNA extraction and TaqMan
qPCR multiplex

Total nucleic acids for molecular detection of 18S and
WNV were extracted from the 2,553 swabs preserved in
DNA/RNA Shield R© and maintained in the cold chain until
processing. According to the manufacturer’s instructions, the kit
used was the Quick-DNA/RNATM MagBead (Cat. No. R2130;
Zymo Research, CA, United States). WNV detection was carried
out by TaqMan qPCR multiplex. The primers and probe
for WNV were synthesized from the report (Vázquez et al.,
2016) thus: forward 5′-CGGAAGTYGRGTAKACGGTGCTG-
3′, reverse 5′-CGGTWYTGAGGGCTTACRTGG-3′, probe 5′-
FAM- WCCCCAGGWGGACTG-BHQ1-3′. Our WNV detection
primers target the 3′NC conserved fragment adjacent to NS5,
which amplifies a 93 bp fragment in WNV lineage L1a
(NC_009942.1, AF404756.1). These primers can also recognize
the L1b (LC802098.1, D00246 Kunjin virus’), L2 (NC_001563.2,
AY532665.1), L4 (AY277251.1) and L9 (KJ831223.1) lineages.
It is important to note that these primers do not recognize
the L1c (DQ256376.1 “Indian putative L5′’), L3 (AY765264.1
“Rabengsburg”) and L8 (KY703856.1 “Koutango virus”) lineages.
As an internal control, we used primers to amplify a 97 bp
fragment of 18S rRNA from the hosts (Zyrianova and Zaripov,
2022) as follows: forward 5′-GAGCTAATACATGCCGACGAG-
3′, reverse 5′-CTAGAGTCACCAAAGCTGCC-3′, probe 5′-HEX-
CGACCTCCGGGGACG-BHQ1-3′. A plasmid was also designed
as a positive control for 18S and WNV; the PCR target region was
designed with WNV and 18S sequences and cloned into a pMG-
Amp cloning vector from Macrogen Inc. (Seoul, Korea) (Figure 1).

The Luna R© Universal Probe One-Step RT-qPCR Kit was used
for the TaqMan qPCR multiplex (New England Biolabs-NEB),
adding 9 µL of Luna reaction mix, 1 µL of Luna enzyme mix,
0,8 µM of WNV primers, 0,4 µM of WNV probe and 18S primers
and probe, and 5 µL of RNA extraction, into 20 µL of final
volume. Amplification conditions consisted of an initial step of
retro transcription to 55◦C for 10 min, denaturalization of 10 min at
95◦C and 40 cycles of 15 s at 95◦C, and 1 min at 60◦C for annealing
and extension. This step measures fluorescence to determine the
cycle threshold (Ct) and evaluate the positivity. The different
samples processed were pooled by species according to frequency,
with a maximum of five samples per pool; if only one species was
available, it was processed as a single sample without being grouped.

3 Results

A total of 2,553 cloacal (birds and reptiles) and rectal
(mammals) swabs were collected in the municipalities of El Yopal
and Paz de Ariporo, Casanare department, Colombia (Table 1).
Birds were the most sampled group, associated with diurnal and
nocturnal sampling efforts, followed by reptiles and mammals
(Supplementary Table 1). In total, 142 species of birds, eight
reptiles, and 19 mammals were collected (Supplementary Table 1).
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TABLE 1 Total number of swab samples from birds, reptiles and mammals, that were processed by RT-PCR during each of the four field expeditions.

Taxonomic
group

Sample type Number of samples collected per expedition and season Processed
samples

March–April
2023 (Dry)

June 2023
(Rainy)

February–
March 2024

(Dry)

June–July
2024 (Rainy)

Total

Mammals Rectal swabs 118 66 132 209 525

Reptiles Cloacal swabs 206 197 211 198 812

Birds Cloacal swabs 269 300 286 361 1216

Total 593 563 629 768 2553

FIGURE 1

Sequence of the plasmid used as control for 18S and West Nile virus (WNV). The PCR target region with WNV (NS5-NC3′) and 18S sequences were
designed to be cloned into a pMG-Amp cloning vector by Macrogen Inc. (Seoul, Korea). In green are the regions of annealing for WNV Primers and
Probe and in Blue for 18S.

The sampling of reptiles and mammals focused mainly on species
close to the local communities or species that are “object of
hunting.”

For birds, sampling was expanded to include migratory species
and other wild birds, as they are considered the primary reservoirs
and amplifiers of the virus. Of particular importance due to the
virus cycle and its association with boreal migratory birds, during
this expedition we captured six boreal migratory species Buteo
albonotatus (Order: Accipitriformes), Calidris minutilla, Tringa
solitaria (Charadriiformes), Parkesia noveboracensis, Catharus
ustulatus and Tyrannus savana (Passeriformes).

All samples (n = 2,553) were negative for WNV detection
using the qPCR approach. The 18S rRNA internal control was
successfully amplified in all the samples tested (Figure 2).

4 Discussion

Zoonotic diseases are increasingly emerging as significant
public health concerns due to environmental changes, human
encroachment into natural habitats, and the complex interactions
between wildlife, vectors, and humans. Due to the past detection
of L1a WNV in Colombia, we analyzed the presence of this virus
in birds, mammals, and reptiles in the Casanare Department in
Colombia, a region of high biodiversity and ecological importance.
No active WNV infections were detected in the swab samples.

The epidemiological survey carried out in this study, which was
included 142 bird species, eight reptiles, and 19 mammals, found no
evidence of current circulation of L1a WNV, nor of the L1b, L2, L4,
and L9 lineages, in the wildlife of Casanare between 2023 and 2024.
Given that in Colombia, there are previous reports of the virus in
wildlife and possible vectors (Martínez et al., 2023; Mattar et al.,
2005; Osorio et al., 2012).

The negative results are surprising due to the inclusion of a
wide variety of species and the large number of animals sampled,
including possible reservoir species such as wild birds, waterfowl
or migratory birds. However, this negative result contrasts with
those obtained in the United States, where various outbreaks have
already been detected, even human cases. A possible explanation
for this result may be the so-called dilution effect (Civitello et al.,
2015). Since this region is megadiverse in fauna, the chances of
encounter between the virus, the insect vector and susceptible hosts
decrease. This effect, for example, explains the lower prevalences
of blood parasites in the Neotropics compared to the Nearctic
(LaPointe et al., 2012). Another possible explanation for this
phenomenon involves a protection effect from previous exposure
to other flaviviruses or even the circulation of attenuated strains of
WNV (López et al., 2015). Despite this, it is essential to highlight
that even though our qPCR results did not detect WNV in the fauna
studied, it does not mean that WNV is not circulating now or in
the past in this region. This is partly because qPCR only detects
active infections, and the duration of viremia is short, limiting the
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FIGURE 2

Representative qPCR amplification plots generated from pooled bird samples as follows: (A) some pools from the first expedition, (B) the second
expedition, (C) the third expedition, and (D) the fourth expedition. For each plot, the Tm temperature was determined using QuantStudio Design and
Analysis Software (D2). The 18S rRNA gene is shown in green and WNV is shown in red (with the red signal corresponding to the positive control).

identification of possible infected hosts (Hofmeister et al., 2018;
Trogu et al., 2021).

On the other hand, the 18S rRNA internal control was
successfully amplified in all samples analyzed, indicating the
integrity of the genetic material analyzed (Figure 2). This robust
amplification allows us to be confident in the results obtained by
qPCR. Additionally, given that the primer setup allows for the
detection of certain specific lineages, it is important to consider
that other lineages (L1c, L3, L6, L7, and L8), which are less relevant
to health systems due to their reduced pathogenicity compared to
L1a, L1b, and L2, may also be present. However, their likelihood
is presumed to be low, as they have not yet been reported in the
Americas (Costa et al., 2021; Martins et al., 2019).

Among birds, the primary vertebrate hosts that amplify WNV,
certain orders are frequently reported as virus carriers. Our
sampling covered these orders, with a substantial number of
samples, allowing us to conduct a thorough screening across a
diverse range of bird populations, including Passeriformes (n: 390),
Charadriiformes (n:175), Anseriformes (n:162), Galliformes (n:99),
Columbiformes (n: 76), Pelecaniformes (n:22), Accipitriformes
(n:12), Strigiformes (n:21), Falconiformes (n:1) (Supplementary
Table 1). Notably, in Colombia, there is a report of a WNV L1a
found in Pelecaniformes in Phoenicopterus ruber, isolated in the
Medellín Zoo (Osorio et al., 2012). Our results coincide with
those Soler-Tovar and Vera (Soler-Tovar and Vera, 2011) reported,

analyzing resident and migratory birds in the San Andres islands
(Colombia), where no active and natural WNV infection was
reported.

In comparison with other geographical areas characterized
by frequent WNV outbreaks, Trogu et al. (2021) analyzed
Passeriformes, Columbiformes, Charadriiformes, and
Accipitriformes and found prevalences ranging from 3.1% to
16% in Italy. Meanwhile, serological survey in Charadriiformes in
the same country reported a frequency of 57% (4/7) (Di Girolamo
et al., 2016). Passeriformes were also screened in Germany by
molecular tools with variable frequencies of 1,8%–6,5% (Andersen
et al., 2024; Pauvolid-Corrêa et al., 2014). These results imply that
other biotic and abiotic factors may be favoring the establishment
and permanence of this infectious agent by cycles of infection–
reinfection in wild bird populations in certain regions of the planet
for this group of vertebrates.

Continuing with reptiles, a significant number of iguanas
(Table 1) were sampled in the present study. The iguana iguana
has been used as an experimental model for WNV infection, and
the authors’ findings suggest that it is a potential reservoir of
the virus (Klenk and Komar, 2003). Regarding testudines, this is
the first study in Colombia that evaluates the presence of this
virus in a broad survey involving 441 wild turtles (Podocnemis
vogli, unifilis, Chelus orinocensis) and 74 tortoises (Chelonoidis
carbonaria), which is comparable to recent studies done in
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Italy where they did not report the presence of this pathogen
in any of the turtles analyzed, either by qPCR (0/41) or by
serological techniques (0/33) (Di Girolamo et al., 2016). On the
other hand, studies have been reported from the Nearctic on
organisms of the order Crocodylia, showing that they act as
reservoirs for infection (Andersen et al., 2024). However, for the
Neotropics, the most recent reports do not detect the presence of
antibodies to this virus in local populations of Caiman crocodilus
in Brazil, where no positive serological results were obtained
(Pauvolid-Corrêa et al., 2014).

Casanare is characterized by hosting one of the highest
concentrations of mammal populations in the country
(representing 15% of the country’s diversity), with areas such
as wetlands that can host thousands of capybaras (Hydrochaeris
hydrochaeris) (Usma Oviedo and Trujillo González, 2011). This
rodent is highly sought after for its skin and meat in Colombia,
Venezuela, Argentina, and Uruguay, and it has been reported
positive for the orthoflavivirus Cacipacoré in Brazil (Figueiredo
et al., 2017). Likewise, equids tested positive for WNV in Colombia
(Mattar et al., 2005). It is important to note that mammals are
considered to be a dead end in the WNV transmission cycle
(Ahlers and Goodman, 2018). However, different orders have
been identified as susceptible to WNV infection, such as Pilosa,
Chiroptera, Primates, and Rodentia (García-Romero et al., 2023).
Chaves et al. (2021) reported the presence of WNV in Costa
Rica at 2.3 % (2/86) in non-human primates. Additionally, WNV
infections in the order Chiroptera have been widely reported in
the Old and New World, with WNV exposure evident in species
such as Eptesicus fuscus or Myotis lucifugus in North America or
Rousettus aegyptiacus in Africa and Asia (Root, 2013). Although
in Colombia, WNV has not been detected in bats, they are key
species to study, given that species such as Carollia perspicillata
or Phyllostomus discolor have been identified as reservoirs of
arboviruses such as dengue (Calderón et al., 2019).

Colombia reports 324 species of Culex mosquitoes, which
suggests a high likelihood of establishing a WNV transmission cycle
in the country (Martínez et al., 2023). Casanare experiences distinct
rainy and dry seasons, with temperatures ranging between 22◦C
and 27◦C, factors that influence the population dynamics of Culex,
the primary vector of WNV. Recent studies in the Orinoquia region
using culicine virome metagenomics have identified WNV in Culex
browni in Puerto Carreño-Vichada (Martínez et al., 2023). It would
be crucial to gather more information about the circulating vectors
in the area and their seasonal abundance to better understand the
transmission dynamics of WNV and other vector-borne diseases
with zoonotic potential. Most epidemiological surveillance studies
of viruses in wildlife first assess the presence of antibodies by
serological tests. This could identify past infections with IgG
or recent infections with IgM. Based on such reports, sampling
could focus on those species with antibody responses (Lorenz and
Chiaravalloti-Neto, 2022).

Zoonotic diseases are becoming more prevalent due to the
increase in negative human interventions in natural ecosystems,
climate change, and their close relationship with domestic and wild
fauna at the rural level. Within the group of zoonotic diseases
in Colombia, arboviruses are on the rise, including historically
reported viruses such as Dengue, Zika, or Chikungunya, as
well as recently reported or re-emerging viruses in the national
territory, such as Pichindeì virus (Arenavirus), Mayaro virus

(Alphavirus) and Oropouche virus (Bunyavirus). Due to their
rapid spread, these viruses are considered potential candidates
as aetiological agents of future epidemics in the Americas
(Martínez et al., 2023).

Although our approach allowed us to detect different lineages
in addition to L1a, the virus was not found to be actively
circulating in the samples analyzed. Given the environmental
conditions and the accelerated climate change, we suggest
that entities such as the Ministry of Health, the Ministry of
Environment, health secretariats, health centers, schools and
universities actively provide education, socialization and awareness
to the local population to prevent and warn of the zoonotic
risks associated with the increasingly frequent contact between
the local population and wildlife, or risks associated with
activities such as hunting, which is an ancestral practice in the
region. On the other hand, surveillance in Colombia will be
maintained by increasing the number of serological studies and
entomovirological surveys.
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