
(genus Orthohantavirus) (6,7), a viral genus associated 
with severe human disease. Camp Ripley virus was 
abundant in tissues from all the individual shrews ana-
lyzed, suggesting mixed co-infections of hantaviruses 
and henipaviruses in the shrews we studied. In addi-
tion, a prior report has implicated B. brevicauda shrews 
as reservoir for Powassan virus (genus Orthoflavivirus) 
(8), capable of causing life-threatening encephalitis. 

The northern short-tailed shrew is widely distrib-
uted across central and eastern North America, from 
southern Saskatchewan to the Atlantic provinces of 
Canada and south to northern Arkansas and Geor-
gia in the United States (Appendix Figure 2). Despite 
their solitary nature, short-tailed shrews are territo-
rial and highly active, commonly found in rural and 
urban areas near livestock, agricultural settings, and 
human populations. Although the shrews have large 
home ranges that sometimes overlap with human 
activity, they typically inhabit woodland areas with 
>50% herbaceous cover (9), making direct encounters 
with humans uncommon.

Given the high case-fatality rates associated with 
henipaviruses, detection of CHV in North America 
raises concerns about past and potential future spill-
over events. Further investigation is needed into the 
potential for human infection and strategies for miti-
gating transmission. Our findings help elucidate the 
prevalence and geographic distribution of CHV in 
B. brevicauda shrews. The exact transmission mecha-
nisms of shrew henipaviruses remain unclear, but 
direct contact with infected animals or their excreta 
poses a risk to humans.
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The environmental bacterium Burkholderia pseu-
domallei causes melioidosis and is globally en-

demic in tropical and subtropical regions. At the 
continental level, B. pseudomallei populations re-
main distinct, and phylogeographic analyses sug-
gest an origin in Australia and subsequent dispersal 
to Asia, Africa, and the Americas (1). Intercontinen-
tal transmission events are rare but have occurred 
in association with contaminated products (2) and 
imported animals (3).

The Darwin Prospective Melioidosis Study 
(DPMS) has documented all culture-confirmed meli-
oidosis cases in the Top End of Australia’s Northern 
Territory since October 1989 (Appendix 1, https://
wwwnc.cdc.gov/EID/article/31/2/24-1385-App1.
pdf). We previously described emergence of B. 
pseudomallei sequence type (ST) 562 in the Top End; 
ST562 from Asia is now the most common cause of 
melioidosis in the Darwin region (4–6). Another B. 
pseudomallei strain, ST46, likely of origin from Asia, 
was identified in the DPMS and had caused 6 cases 
in the region.

Of the 1,374 DPMS melioidosis cases during Octo-
ber 1, 1989–September 30, 2023, multilocus sequence 
typing was available for 1,331 B. pseudomallei isolates, 
6 of which were ST46 (Table). The ST46 occurrences 
were during the wet season (November–April) dur-
ing 2013–2023. Of the 6 case-patients, 5 resided in the 
rural area (30–35 km south of Darwin) and 1 in the 
urban area; none reported recent overseas travel. Of 

the 5 persons from the rural area, 4 reported recent 
gardening activities. The person from the urban area 
visited the rural area but did not report any specific 
environmental exposure. All 6 persons sought treat-
ment for community-acquired pneumonia, 4 had B. 
pseudomallei isolated from blood cultures, and 2 had 
septic shock. All 6 patients survived.

Isolation from the environment is crucial for con-
firming local establishment of B. pseudomallei ST46. 
Despite extensive sampling in the Darwin region 
as part of previous studies (7,8), we did not find B. 
pseudomallei ST46 in the environment. Six B. pseu-
domallei ST46 genomes in the context of 41 publicly 
available global ST46 genomes, 128 genomes from 
other Australia cases in the DPMS, and 149 publicly 
availably international genomes underwent phyloge-
netic analysis (Appendix 2 Table, https://wwwnc.
cdc.gov/EID/article/31/2/24-1385-App2.xlsx). The 
6 ST46 genomes from our study were closely related 
to ST46 genomes from Asia and, along with ST562, 
were within the Asian clade of the global phylogeny 
(Figure, panel A). The 6 ST46 genomes from Australia 
were closely related, separated by only 3–9 single-nu-
cleotide polymorphisms (SNPs). Among all 47 ST46 
genomes, median pairwise distance was 100 SNPs 
(maximum 176 SNPs).

We generated an ST46-only time-calibrated tree 
(Figure, panel B; Appendix 1). The 6 ST46 genomes 
from Australia formed a single clade, and the most re-
cent common ancestor was predicted to have occurred 
in 2004 (95% highest posterior density 1994–2012). Ge-
nomes from across Asia, including southern China, 
countries surrounding the Mekong, the Malay penin-
sula, and Indonesia, were interspersed within the tree, 
and the most recent common ancestor for the whole 
phylogeny was predicted to have occurred in 1775 (95% 
highest posterior density 1598–1897). In PubMLST 
(https://pubmlst.org/organisms/burkholderia-pseu-
domallei), ST46 is the most common ST found in Asia.
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Melioidosis is caused by the environmental pathogen 
Burkholderia pseudomallei. Among 1,331 patients with 
melioidosis during 1989–2023 in the Darwin Prospec-
tive Melioidosis Study in Australia, we identified 6 locally 
acquired cases caused by B. pseudomallei sequence 
type 46. Because of global transmission and expansion 
of endemicity, clinicians should increase awareness  
of melioidosis.

 
Table. Epidemiology and clinical features of Burkholderia pseudomallei cases identified in Australia as part of a study of 
intercontinental transmission of B. pseudomallei sequence type 46* 
DPMS ID Age, y/sex Exposure risk Underlying conditions Location, year Clinical manifestations 
861 57/M Landscape grading 

 
Hazardous alcohol consumption, 

COPD 
Rural area of 
Darwin, 2013 

Acute pneumonia 

1100 62/M Lawn mowing 
 

Diabetes, hazardous alcohol 
consumption 

Rural area of 
Darwin, 2013 

Acute pneumonia with 
septic shock 

1102 43/F Lawn mowing 
 

Diabetes, previous lymphoma Rural area of 
Darwin, 2018 

Acute pneumonia with 
septic shock 

1266 78/M Repotting plants Myelofibrosis, prostate cancer Rural area of 
Darwin, 2018 

Acute pneumonia 

1329 41/M Camping Diabetes, hazardous alcohol 
consumption 

Rural area of 
Darwin, 2022 

Chronic pneumonia 

1401 31/M No identified exposure No underlying conditions Urban area of 
Darwin, 2022 

Acute pneumonia with 
secondary soft tissue 

abscess left leg 
 

https://wwwnc.cdc.gov/EID/article/31/2/24-1385-App1.pdf
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https://pubmlst.org/organisms/burkholderia-pseudomallei
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The source of B. pseudomallei ST46 introduction to 
northern Australia is unclear. Within the ST46 phy-
logeny, the 6 genomes from Australia sit within a 
clade comprising genomes from Hainan and Guang-
dong Provinces in China (9) (Appendixes 1, 2) and 
several provinces in northeast Thailand (Appendixes 
1, 2). Of note, ST562 is also reported from Hainan (6–
8) and Guangdong (9) Provinces.

Although previous studies in northern Aus-
tralia showed that most STs are highly geographi-
cally restricted (7,8), phylogeographic analyses of B. 
pseudomallei in Asia showed those STs are more geo-
graphically dispersed, and STs often span multiple 
countries (1) (Appendix 1). That dispersal may occur 
through large river systems such as the Mekong Riv-
er, airborne transmission in association with strong 
winds, transport through historic and current trade 
routes, extensive agriculture (e.g., rice paddies), and 
high population density (1) (Appendixes 1, 2). Al-
though B. pseudomallei genomes from Thailand are 
distributed throughout most clades in the ST46 phy-
logeny, suggesting Thailand (or the Mekong region) 
as a possible ST46 transmission source, because of 
sampling limitations, determination of the origin of 
ST46 is not possible.

Arrival mode of ST46 in northern Australia re-
mains uncertain and is difficult to ascertain but might 
relate to imported animals, plants, other products, 
or migratory birds. The Darwin rural area is expe-
riencing strong growth and is an agricultural hub  

comprising fruit farms and residential rural blocks 
with animals. The area has several lagoons and wet-
lands nearby with abundant birdlife. Importation 
through 1 of those routes is more likely than a severe 
weather event because the Darwin rural area has an 
inland location, and B. pseudomallei is likely to be inac-
tivated by ultraviolet light on such a long journey (10).

In summary, global epidemiology of melioidosis 
is changing with increasing globalization, environ-
mental disturbance associated with construction and 
urbanization, and severe weather events associated 
with climate change. Genomics is crucial for under-
standing that dynamic situation, including identify-
ing long-range transmission events and differentiat-
ing those from previously unrecognized endemicity. 
Because of the global spread and potential for trans-
mission, clinicians should increase their awareness of 
melioidosis and its manifestations.
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Figure. Phylogenies of Burkholderia pseudomallei ST46 shown in an investigation of B. pseudomallei ST46 transmission from Asia to 
Australia. A) Midpoint-rooted maximum-likelihood global phylogeny; B) maximum clade credibility tree. Trees include genomes collected 
as part of the Darwin Prospective Melioidosis Study in Darwin, Northern Territory, Australia, and others available in public sources 
(Appendix 1 Table, https://wwwnc.cdc.gov/EID/article/31/2/24-1385-App1.xlsx). Black circles indicate nodes with an approximate 
likelihood ratio >95 and ultrafast bootstrap >95. Labels indicate nodes with posterior support >0.8. ST, sequence type.
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Venezuelan equine encephalitis virus (VEEV) is an 
alphavirus in the Americas that can cause febrile 

illness and severe disease, including encephalitis. In 
humans, overall case-fatality rates are <1% but higher 
in children; in horses, case-fatality rates are 50%–70% 
(https://www.woah.org/en/disease/venezuelan-
equine-encephalitis). In the United States, VEEV is 
classified as a select agent because of its pathoge-
nicity and aerosolization capacity (https://www.
selectagents.gov/sat/list.htm). The transmission of 
the arthropodborne VEEV involves an epizootic cy-
cle (antigenic subtypes IAB and IC), entailing higher 
numbers of human infections, and an enzootic cycle 
(the common transmission cycle for antigenic sub-
types ID and IE), entailing sporadic human infections 
(1,2). The emergence of VEEV epizootics is poorly un-
derstood but might involve genetic exchanges from 
enzootic subtypes (1). VEEV subtype IE has been re-
ported in Central America and Mexico since the 1960s 
(3). Subtype IE has been detected almost exclusively 
in mosquitoes and sentinel hamsters (3,4) but sporad-
ically in horses and humans (2,3,5); the subtype has 
been associated with 2 epizootics in horses in Mexico 
in the 1990s (6). We report the detection and isolation 
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We isolated Venezuelan equine encephalitis virus 
(VEEV) subtype IE phylogenetically related to Gulf 
Coast strains in a spider monkey (Ateles geoffroyi) re-
leased from a rescue center in Guatemala. Serologic 
testing of 118 monkeys indicated no additional VEEV in-
fections. Infection of a primate warrants intensified sur-
veillance of VEEV transmission cycles in North America.
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