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Summary 

León, B., C. Wiederkehr, R. Cruz, M. Cordero, A. Chinchilla, T. Solorzano-Scott, L. Bre-

nes & F. Aguilar-Vargas, 2026. First detection of canine distemper virus infection in varie-

gated squirrels (Sciurus variegatoides) and porcupines (Coendou mexicanus) in Costa Rica. 

Bulg. J. Vet. Med. (online first). 

Canine distemper virus (CDV) is a multi-host pathogen capable of infecting a wide range of domestic 

and wild mammals, however, reports of infection in squirrels and porcupines remain scarce. As part 

of the wildlife rabies surveillance programme in Costa Rica, six wild mammals (four Sciurus 

variegatoides and two Coendou mexicanus) with neurological signs were evaluated to rule out rabies. 

All brain samples tested negative for rabies by direct immunofluorescence and RT-PCR. Rapid dis-

temper antigen tests of ocular and nasal secretions were positive in both porcupines, which were sub-

sequently euthanised. Advanced autolysis prevented histopathological evaluation in five of the ani-

mals; however, one squirrel showed severe neutrophilic pneumonia with necrosis and haemorrhage, a 

moderate lymphoplasmacytic infiltrate in the pulmonary interstitium, intracytoplasmic inclusion bod-

ies in bronchial epithelium, and a focal neutrophilic infiltrate in the midbrain. The findings were con-

sistent with CDV infection accompanied by severe systemic bacterial infection. CDV was confirmed 

in two of the four squirrels and in the two porcupines by RT-PCR and sequencing. Phylogenetic 

analysis revealed that the Costa Rican sequences grouped into two distinct clusters: one containing 

both squirrels and another with both porcupines. All four sequences shared a common ancestor with 

CDV strains detected in domestic dogs in the United States (2012–2013), and more distantly with a 

dog strain from Argentina (2005). These cases represent one of the few documented occurrences of 

CDV in squirrels and porcupines worldwide and the first reported in Costa Rica, underscoring the 

need for continued molecular surveillance to clarify lineage dynamics and spillover pathways. 
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INTRODUCTION 

Canine distemper virus (CDV) is a single-

stranded, negative-sense RNA virus be-

longing to the genus Morbillivirus within 

the family Paramyxoviridae (Macías-

González et al., 2025). This genus inclu-

des agents that cause multisystemic dis-

eases with high morbidity and mortality 

rates in all terrestrial carnivores (Caro 

Martínez, 2016) including several mam-

malian species from the families Canidae, 

Mustelidae, Procyonidae, Ursidae, and 

Viverridae, among others (Macías-Gonzá-

lez et al., 2025), and livestock (Takeda et 

al., 2020).  CDV is a highly adaptable, 

multi-host pathogen capable of emerging 

and re-emerging at the interface between 

wildlife, and domestic animals (Rios-

Usuga et al., 2025). Like other morbilli-

viruses, it is transmitted through direct 

contact or aerosol exposure to secretions 

and excretions from infected animals 

(Rios-Usuga et al., 2025). Clinical signs 

include fever, respiratory, gastrointestinal, 

and/or neurological symptoms, as well as 

immunosuppression, hyperkeratosis, inter-

stitial pneumonia, and/or encephalopathy 

(Wipf et al., 2025). 

The domestic dog (Canis familiaris) is 

the main reservoir host, and transmission 

to wildlife has increased due to expanding 

human activities. This spillover has led to 

serious outbreaks and poses significant 

threats to the conservation of vulnerable 

species (Wipf et al., 2025). The virus’s 

broad host range complicates eradication 

efforts, as an increasing number of wild 

species can serve as reservoirs, maintain-

ing active infection cycles. Although dogs 

were initially considered the primary con-

cern, CDV has now been detected in non-

human primates, raising potential con-

cerns for human health, as well as for a 

wide variety of wild and domestic animals 

(Loots et al., 2017). 

Wild CDV strains are having a signifi-

cant negative impact on wildlife, contrib-

uting to population declines worldwide 

(Weckworth et al., 2020). For this reason, 

several studies have attempted to detect 

CDV in species outside the Canidae fami-

ly to evaluate its potential role in cross-

species transmission and its broader im-

pact on wildlife populations. Some of the-

se surveillance efforts have included spe-

cies such as squirrels, mongooses, mar-

mots, badgers, and porcupines; however, 

CDV has not been detected or reported in 

these species (Ricci et al., 2021; Rendon-

Marin et al., 2020; Alfano et al., 2025). 

In Costa Rica, although there is no of-

ficial national monitoring programme, 

CDV is known to circulate widely and 

remains a disease of major concern in 

domestic dogs (Conrad et al., 2021). The 

large number of stray and unvaccinated 

dogs makes control efforts difficult and 

poses a risk to wild populations. A recent 

national passive surveillance pilot study 

confirmed the presence of CDV in wild 

species, including gray fox (Urocyon ci-

nereoargenteus), coati (Nasua narica), 

raccoon (Procyon lotor) (Aguilar-Vargas 

et al., 2022), and previous reports have 

documented infections in wild felids 

(Avendaño et al., 2016) and coatis (Rojas 

Jiménez et al., 2021). These findings 

highlight the urgent need for a structured 

wildlife health monitoring programme 

(Aguilar-Vargas et al., 2022). 

As part of the wildlife rabies surveil-

lance programme conducted under a One 

Health framework involving the Ministry 

of Health, the Ministry of Agriculture 

(SENASA), and the Ministry of Environ-

ment (SINAC), in coordination with wild-

life management centres, the carcasses of 

two porcupines and four squirrels showing 

neurological signs were submitted to 
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SENASA-LANASEVE Laboratories for 

rabies testing, in accordance with Article 

5 of SENASA Law No. 8495. Although 

rabies was ruled out, RT-PCR confirmed 

infection with canine distemper virus 

(CDV) in the two porcupines and in two 

of the four squirrels. This represents one 

of the few documented CDV infections in 

these species worldwide and the first re-

ported occurrence in Costa Rica. 

MATERIALS AND METHODS 

Cases collected 

Three male variegated squirrels (Sciurus 

variegatoides) were collected on May 29, 

2025, in Cabo Velas under protocol 4109-

25, and a female variegated squirrel was 

collected on August 12, 2025, in Cañas, 

protocol 6118-25. 

The two female Mexican hairy dwarf 

porcupines (Coendou mexicanus) were 

collected on July 3, 2025, in Tamarindo 

under protocol 5249-25. The carcass, 

blood samples, and swabs (rectal and ocu-

lar) were sent frozen with ice on top for 

histopathological and serological studies 

of the two individuals. All specimens were 

obtained in the province of Guanacaste 

(Fig. 1). 

Rapid immunochromatographic test (RIT) 

This kit is designed for the qualitative de-

tection of Canine Distemper Virus (CDV 

Ag) antigen in conjunctival (ocular), na-

sal, or salivary secretions, as well as in 

canine urine or serum samples. Secretions 

(ocular or nasal) are collected using the 

provided swab, which is then inserted into 

the buffer tube and shaken vigorously to 

release the sample. Using the dropper, the 

 

Fig. 1. Distribution of the four wild mammal cases positive for morbillivirus in the province of 

Guanacaste. The diamond corresponds to the first squirrel found in Cabo Velas, while the small 

dark dot represents the second squirrel found in Cañas. Both porcupines were found in Tamarindo 

and are indicated by a cicle with a dot inside. 
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processed sample is drawn from the tube 

and 3–4 drops are applied to the sample 

well of the test device. The results were 

interpreted after 10 minutes. A negative 

result was indicated by the appearance of 

the control line (C) only, a positive result 

by the appearance of both the control line 

(C) and the test line (T), and the result 

was invalid when the control line (C) did 

not appear, in which case the test must 

was repeated (Silva et al., 2022). 

Euthanasia procedure 

Euthanasia of the animals was performed 

in accordance with the American Veteri-

nary Medical Association (AVMA) Gui-

delines for the Euthanasia of Animals. 

Chemical restraint and anaesthetic induc-

tion were achieved via intramuscular in-

jection of tiletamine-zolazepam (Zoletil® 

50, Virbac, France) at a dose of 5 mg/kg 

(0.1 mL/kg). Once a deep plane of anaes-

thesia was confirmed, as evidenced by the 

loss of righting, pedal, and corneal reflex-

es, euthanasia was carried out by intra-

cardiac injection of a solution containing 

sodium pentobarbital and phenytoin sodi-

um (Eutanyle®, Brouwer, Argentina). 

Death was clinically confirmed by the per-

manent cessation of cardiac activity as-

sessed by auscultation and the absence of 

spontaneous respiratory movements for a 

minimum of five minutes (Leary et al., 

2020). In porcupines, euthanasia was per-

formed using a similar protocol, consist-

ing of anesthetic induction with Zoletil® 

50, followed by administration of sodium 

pentobarbital (390 mg/mL) and sodium 

diphenylhydantoin (50 mg/mL) (Eutha-

nex®) to induce death. 

Direct fluorescent antibody test (dFAT) 

Direct immunofluorescence was per-

formed following the standard procedure 

recommended by WOAH. For the assay, 

FITC-labelled anti-rabies monoclonal 

globulin (Fujirebio, Tokyo, Japan) was 

used at a 1:128 dilution (WOAH, 2023).  

Histopathology method 

All specimens underwent post-mortem 

examination according to standard wild-

life procedures. Tissue samples were fixed 

in 10% buffered formalin and processed 

for histopathological analysis following 

standard protocols. Additionally, fresh 

samples were collected for complementa-

ry analyses. (McAloose et al., 2018). 

RT-PCR diagnostic 

For molecular diagnostics, pooled brain 

samples from each squirrel (including 

cerebellum, medulla oblongata, and cereb-

ral cortex) were extracted using the 

DNeasy Blood and Tissue Kit (Qiagen, 

Hilden, Germany), following the manufac-

turer’s instructions.  

Rabies RT-PCR 

For rabies diagnostic, a conventional re-

verse transcription polymerase chain reac-

tion (RT-PCR) protocol previously de-

scribed with modifications was used 

(Streicker et al., 2019). 

CDV RT-PCR 

CDV detection was performed using a 

modified version of the RT-PCR protocol 

of Reidarson et al. (1998). Reactions were 

carried out in a final volume of 12.5 μL 

using the OneStep RT-PCR Kit (Cat. No. 

210212, Qiagen, Hilden, Germany). The 

primers used for amplification of the 

phosphoprotein gene were DMVC (for-

ward 5’-ATGTTTATGATCACAGCGGT-

3’) and DMVP2 (reverse 5’-ATT 

GGGTTGCACCACTTGTC-3’), each ad-

ded at a final concentration of 0.5 μM. 

The reaction mixture also contained 0.5 μl 

of dNTPs (0.4 μM), 2.5 μL of 1× OneStep 



León, B., C. Wiederkehr, R. Cruz, M. Cordero, A. Chinchilla, T. Solorzano-Scott, L. Brenes …  

BJVM, ××, No × 5 

buffer, and 0.5 μL of OneStep RT-PCR 

enzyme mix (1×). Four microliters of ex-

tracted RNA were used as template, and 

nuclease-free water was added to com-

plete the total volume.   

PCR products from samples and con-

trols were analysed by electrophoresis on 

a 1.5% agarose gel. Samples showing 

bands corresponding to the positive con-

trol, 429 bp were confirmed by Sanger 

sequencing using the same primers as in 

the RT-PCR. The obtained sequences 

were submitted to the DDBJ-ENA-Gen-

Bank database  (Fukuda et al., 2021) un-

der the following accession IDs, 

LC901454 (4109-25), LC901455 (6118-

25), LC901456 (5249-25_1), and 

LC901457 (5249-25_2), corresponding to 

the squirrel and porcupine sequences. 

Phylogenetic analysis 

A total of 100 sequences were download-

ed from the GenBank showing identity 

percentages ranging from 96.42% to 

98.33% with the Coendou mexicanus se-

quence. These sequences, together with 

the four Costa Rican CDV sequences, we-

re aligned using Clustal Omega (Sievers 

& Higgins, 2014). The measles virus se-

quence (GenBank accession no. 

AF266291) was included to root the phy-

logenetic tree. Identical or duplicate se-

quences, as well as those lacking informa-

tion on host species or country of origin, 

were excluded from the analysis. 

The best-fit substitution model for the 

79 remaining sequences, according to the 

Bayesian Information Criterion in MEGA 

X (Kumar et al., 2018), was K2+G. The 

phylogenetic tree was constructed using 

the maximum likelihood method with 

1,000 bootstrap replicates. 

 

 

RESULTS  

The first three variegated squirrels were 

brought to the rescue center alive but later 

developed neurological signs and died 

(protocol 4109-25). The fourth squirrel 

was found on August 8
th

  on a trail in the 

Las Pumas Sanctuary, walking in circles. 

She was unable to walk in a straight line 

and attempted to climb onto a perch but 

fell, suggesting vertigo rather than simple 

incoordination. The exhibited neurologi-

cal signs consistent with vestibular syn-

drome, including bilateral horizontal nys-

tagmus, head tilt to the right, circling, 

sensory hyperesthesia, ataxia, and hypo-

thermia. Neither squirrel showed anorex-

ia, haematochezia, or seizures. Horizontal 

nystagmus was observed, likely related to 

the circling behaviour. By August 11th, the 

squirrel appeared depressed and prostrate 

and was euthanised (protocol 6118-25). 

During the same period, two porcu-

pines were admitted to a nearby veterinary 

hospital. One animal presented ataxia, 

lethargy, yellowish ocular and nasal dis-

charge, neurological signs consistent with 

vestibular syndrome, and myiasis on the 

tail. A rapid distemper test (SensPERT 

Canine Distemper Ag Test Kit-CDV Ag, 

Vet All Laboratories, Korea) performed 

on ocular and nasal secretions yielded a 

positive result, and the animal was eutha-

nised. The second porcupine presented 

only ocular discharge, without neurologi-

cal signs, lethargy, or ataxia. However, the 

rapid distemper test was also positive, and 

the animal was subsequently euthanised 

(protocol 5249-25). 

During the necropsy, both porcupines 

and three of the four squirrels exhibited 

advanced autolysis and marked freezing 

artifacts, which precluded histological 

evaluation. The remaining squirrel sho-

wed only mild autolytic changes and, on 

gross examination, presented abscesses on 
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the dorsal thorax, face, and mandible, as 

well as pulmonary consolidation and ab-

scesses in the right cranial lung lobe and 

congestion was noted in the brain.  

Microscopically, the dermis exhibited 

a neutrophilic inflammatory infiltrate as-

sociated with bacterial-like structures and 

surrounded by granulation tissue. The 

lungs showed severe neutrophilic inflam-

mation with extensive necrosis and haem-

orrhage, accompanied by bacterial-like 

structures. In the caudal lung lobes, the 

pulmonary interstitium contained a mod-

erate lymphoplasmacytic infiltrate, with 

occasional intracytoplasmic inclusion bo-

dies in the bronchial epithelium. A severe 

focal neutrophilic inflammatory infiltrate 

was also observed in the midbrain.  

Taken together, these findings suppor-

ted a diagnosis of lymphoplasmacytic 

pneumonia consistent with CDV infection, 

accompanied by severe systemic bacterial 

infection that likely contributed to the 

cause of death (Fig. 2).  

All cases tested negative for rabies by 

both direct immunofluorescence and RT-

PCR. Of the three squirrels included un-

der protocol D4109-25, two samples 1 

and 2 depicted bands near to the positive 

control for morbillivirus by RT-PCR, 

however only the brain tissue of the se-

cond squirrel was confirmed positive to 

CDV (Fig. 3).  In case D6118-25, the bra-

in sample of the squirrel tested positive 

while the lung sample was negative by 

RT-PCR. The brain of porcupine 1 (pro-

tocol D5249-25) tested positive for 

morbillivirus by RT-PCR, whereas the 

lung was negative, in contrast to porcu-

pine 2. Four of the five samples highlight-

ed by the white rectangle were confirmed 

as canine distemper virus (CDV) by se-

quencing. 

 

Fig. 2. Findings and lesions associated with CDV infection in Sciurus variegatoides. A) Brain ab-

scess, transverse section at level of thalamus; B) Severe suppurative encephalitis with abundant 

degenerated neutrophils and cellular debris (bar=50 μm); C) Severe suppurative pneumonia 

(bar=100 μm; D) Lymphoplasmacytic inflammatory infiltrate is observed in the pulmonary 

interstitium; the epithelial cells lining the bronchus present eosinophilic intracytoplasmic structures, 

suggestive of viral inclusions (arrowhead right superior corner) (bar=20 μm).  
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Of the 100 CDV sequences download-

ed, 21 were duplicates and were discar-

ded. Fig. 4 depicts the phylogenetic tree, 

with the Costa Rican CDV sequences 

highlighted by a red rectangle. These se-

quences shared a common ancestor with 

four sequences obtained from dogs in the 

United States between 2012 and 2013, 

supported by a bootstrap value of 84. No-

tably, the squirrel sequences shared a 

common ancestor and cluster separately 

from the porcupine sequences, which also 

share a common ancestor among them-

selves. All these shared a common ances-

tor with a sequence isolated in a dog from 

Argentina in 2005. 

DISCUSSION 

Canine distemper virus (CDV) was initial-

ly described as an infectious disease of 

domestic dogs but is now recognised as a 

global multi-host pathogen that infects 

and causes mass mortalities in a wide 

range of wild carnivore species. Its impact 

is particularly severe when it affects en-

dangered species (Loots et al., 2017). Its 

ability to infect multiple species has led to 

mass mortalities among various carnivore 

families, including wild canids, felids, 

hyaenids, procyonids, ailurids, ursids, 

mustelids, and viverrids. Distemper out-

breaks have also been reported in marine 

mammals, such as Baikal seal (Pusa sibi-

rica) and Caspian seal (Pusa caspica) 

(Mamaev et al., 1995; Kennedy et al., 

2000). Moreover, CDV has been detected 

in China infecting non-human primates, 

including rhesus monkeys (Macaca 

mulatta) and cynomolgus macaques (Ma-

caca fascicularis), where infections were 

associated with high mortality rates  (Sun 

et al., 2010; Qiu et al., 2011). However, 

detection of CDV in squirrels or porcupi-

nes remains rare and poorly documented. 

One of the few available reports comes 

from a study in Mexico, where among 74 

wild animals examined, two of six rock 

squirrels (Otospermophilus variegatus) 

tested positive for CDV, whereas none of 

the three Mexican gray squirrels (Sciurus 

aureogaster) sampled were positive (Caro 

Martínez, 2016). 

 

Fig. 3. Agarose gel electrophoresis of RT-PCR amplification products positive for canine distemper 

virus (CDV). CN corresponds to the negative control, CE to the extraction control, and C+ to the 

positive control. L indicates lung samples and B brain samples. MW50 represents the 50 bp molecu-

lar weight marker; the brighter bands correspond to 250 bp and 500 bp. Amplification products near 

429 bp are highlighted with a white rectangle. Panel A shows protocol 4109-25; numbers 1, 2, and 3 

correspond to individual squirrels. Panel B shows protocol 5249-25; numbers 1 and 2 correspond to 

two porcupines, with L indicating lung samples and B brain samples. Panel C shows amplification 

for protocol 6118-25, in which only the brain sample from another squirrel shows a band corre-

sponding to the positive control, located between the 400 bp and 500 bp marker bands. 
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The variegated squirrels exhibited 

mainly neurological signs, one porcupine 

presented with ataxia, lethargy, yellowish 

ocular and nasal discharge, and neurologi-

cal signs, whereas the other exhibited only 

ocular discharge. These clinical manifes-

tations are consistent with the neurologi-

cal and respiratory signs frequently de-

scribed in CDV-infected carnivores, such 

as raccoons and foxes, where ataxia, cir-

cling, and ocular or nasal discharge are 

commonly reported (Pope et al., 2016). 

Although CDV infection in rodents and 

hystricomorphs has rarely been docu-

mented, the similarity in neurological and 

mucosal symptoms suggests a comparable 

disease progression. These findings fur-

ther support the neurotropic and multi-

systemic nature of CDV and highlight its 

capacity to cause disease across a broad 

range of mammalian taxa. 

 

 

Fig. 4. Phylogenetic tree of canine distemper virus (CDV) sequences constructed using the maxi-

mum likelihood method in MEGA X with 1,000 bootstrap replicates. The red rectangle highlights 

the cluster containing the CDV sequences from the squirrels and porcupines reported in this study. 
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Neurological disease typically devel-

ops one to three weeks after the onset of 

initial clinical signs and may present in 

either acute or chronic forms (Kapil & 

Yeary, 2011). A further complicating fac-

tor is the development of secondary bacte-

rial or protozoal infections resulting from 

CDV-induced immunosuppression (Mar-

tella et al., 2008).  

The histopathological findings de-

scribed here are consistent with those re-

ported in wildlife infected with CDV. The 

severe systemic bacterial infection CDV 

induces profound lymphoid depletion 

through infection of immune cells ex-

pressing the signalling lymphocytic acti-

vation molecule (SLAM/CD150) and sub-

sequently disseminates to epithelial tissues 

via nectin-4, increasing susceptibility to 

opportunistic pathogens and facilitating 

viral adaptation to new host species (Ma-

res-Guia et al., 2024). Although viral in-

clusions were scarce in this case, the pul-

monary lymphoplasmacytic inflammation, 

intracytoplasmic inclusion bodies in bron-

chial epithelium, and central nervous sys-

tem involvement support the diagnosis. 

Taken together, these findings suggest that 

the squirrel experienced systemic CDV 

infection complicated by severe bacterial 

sepsis, which likely contributed substan-

tially to the outcome.  

Based on the clinical signs and 

histopathological findings observed, the 

most appropriate post-mortem tissues for 

CDV RT-PCR diagnosis were the brain 

and lung. Interestingly, although both tis-

sues were analysed by RT-PCR, positive 

results were not consistently obtained 

from both samples, suggesting variation in 

viral distribution or stage of infection. 

Ante-mortem, suitable specimens include 

ocular and nasal secretion swabs, which 

are useful not only for rapid antigen test-

ing but also for molecular detection by 

RT-PCR not only for CDV and for other 

viral infections (Alvarado-Fernández et 

al., 2023). The three squirrels (4109-25) 

were housed together in the same enclo-

sure and developed similar clinical signs 

within a short period, supporting the sus-

picion that all three were affected by 

CDV. However, the advanced autolysis 

likely caused substantial nucleic acid deg-

radation, which prevented RT-PCR detec-

tion in two of the three individuals. 

The sequences most closely related to 

the cases described here correspond to 

CDV strains isolated from dogs in the 

United States between 2012 and 2013, 

and from Argentina in 2005. Based on our 

results, there appear to be two distinct 

CDV strains circulating in Guanacaste: 

one detected in squirrels and the other in 

porcupines. Notably, the two squirrel cas-

es were collected 75.11 km apart, suggest-

ing that this strain may be circulating 

within the squirrel population in the 

Guanacaste province. 

Another possible explanation is spillo-

ver from domestic dogs, as the squirrels 

may have been exposed to dogs infected 

with the same CDV strain. Guanacaste is 

one of the provinces that receives the 

highest number of international tourists in 

Costa Rica, most of whom come from the 

United States, followed by Canada and 

several European countries. In addition, 

Guanacaste has the highest concentration 

of retired foreign residents, and a substan-

tial proportion of U.S. and Canadian resi-

dents bring their pet dogs with them. This 

situation could facilitate the introduction 

and transmission of CDV between domes-

tic dogs and wild animals.   

Finally, one of the most important 

findings in this report was the negative 

dFAT and RT-PCR results for bat-

transmitted rabies virus in the wildlife 

samples from Costa Rica. This result is 
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particularly relevant given the public 

health significance of rabies in the region, 

where spillover from bat reservoirs to 

domestic animals and humans remains an 

ongoing concern. Although rabies virus 

was not detected in these cases, previous 

reports of rabies in wildlife, together with 

the detection of other zoonotic pathogens 

or diseases causing high mortality in wild 

species such as CDV in this case highlight 

the importance of maintaining continuous 

wildlife health surveillance to support 

early detection (Leon et al., 2021; Agui-

lar-Vargas et al., 2022; Estrella-Morales 

et al., 2025) 

In conclusion, this study confirmed the 

presence of CDV infection in variegated 

squirrels and Mexican hairy dwarf porcu-

pines in the province of Guanacaste. No-

tably, no peer-reviewed manuscripts con-

firming CDV infection in these species 

were identified in the literature, suggest-

ing that it was either non been previously 

documented or occurs only very rarely, 

but nevertheless, the canine distemper 

virus should be considered an emerging 

pathogen of concern beyond traditional 

carnivore hosts.  

The clinical, histopathological, and 

molecular findings demonstrate that CDV 

can induce neurological and systemic dis-

ease in these species, consistent with its 

neurotropic and immunosuppressive na-

ture observed in other mammals. The phy-

logenetic relationships and spatial distri-

bution of the detected strains suggest ac-

tive circulation of at least two CDV line-

ages in Guanacaste, potentially main-

tained within wildlife populations and/or 

introduced through spillover from domes-

tic dogs. Finally, the exclusion of rabies 

virus alongside the detection of CDV un-

derscores the critical importance of con-

tinuous, integrated wildlife health surveil-

lance to enable early detection of emerg-

ing pathogens and to mitigate risks to an-

imal conservation and public health. 
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