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Dengue virus (DENV) is a single-stranded, pos-
itive-sense RNA virus that has a genome con-

sisting of ≈11 kb. DENV belongs to the Flaviviridae 

family (genus Flavivirus) and is transmitted by Ae-
des aegypti and Ae. albopictus mosquitoes (1). DENV 
has caused a substantial global economic and public 
health burden and numerous mild to severe epidem-
ics in the Americas, particularly during recent de-
cades (1). DENV can be divided into 4 antigenically 
distinct serotypes (DENV-1–4), which have an in-
terserotype nucleotide variability of ≈30% (2). Each 
serotype is further subdivided into phylogenetically 
distinct genotypes often named according to their 
geographic origin, even though some DENV sero-
types have spread to other regions (2). According to 
epidemiologic reports, recent dengue epidemics in 
Brazil and South America were mainly driven by the 
circulation of DENV-1 and DENV-2 serotypes (3,4). 
DENV-2 contributed substantially to dengue-related 
mortality in the region. 

DENV-2 includes 5 distinct nonsylvatic geno-
types. Circulation of the Asian I and II genotypes 
(also known as DENV-2 genotype IV) is mostly 
circumscribed to Asia. The Asian–American geno-
type, also known as the Southeast Asian–American 
or genotype III, replaced the American genotype 
(DENV-2 genotype I) in the 1980s (5). The cosmo-
politan genotype (DENV-2 genotype II) is the most 
widespread and genetically heterogeneous genotype 
(6). This genotype is circulating in Asia, the Middle 
East, the Pacific Islands, and Africa and contributes 
substantially to the global dengue burden (6). The 
global dispersal of this genotype might have driven 
extensive intragenotypic diversity, potentially fa-
voring widespread expansion (6).

Cosmopolitan lineages continue to expand geo-
graphically, and recent introductions have been 
reported in Asia and Africa (7,8). In South Amer-
ica, the cosmopolitan genotype was detected in 
Peru in 2019 and spread mainly in Madre de Dios 
Province, where 4,893 total dengue cases were re-
ported during that year (9). However, much is still 
unknown about its genomic diversity, evolution, 
and transmission dynamics in the region. Because 
each genotype might result in different clinical out-
comes or enhanced virus dispersal, surveillance  
of circulating strains is pivotal for public health 
preparedness (5).

We report a case of DENV-2 cosmopolitan geno-
type in Goiás state, a well-connected region located 
in midwestern Brazil. We combined mobile genomic 
sequencing and phylogenetic data to provide prelimi-
nary insight regarding the transmission dynamics of 
this genotype in Brazil. 

The patient was a health worker at the Con-
trol Center and Zoonosis in Aparecida de Goiânia,  
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We used nanopore sequencing and phylogenetic analy-
ses to identify a cosmopolitan genotype of dengue virus 
serotype 2 that was isolated from a 56-year-old male pa-
tient from the state of Goiás in Brazil. The emergence of 
a cosmopolitan genotype in Brazil will require risk assess-
ment and surveillance to reduce epidemic potential.



located in Goiás, who had no travel history. The pa-
tient had symptoms (fever, myalgia, nausea, retro-
orbital pain, back pain, headache) compatible with 
an arbovirus infection on November 26, 2021. A se-
rum sample was collected and sent to the Central 
Public Health Laboratory of Goiás for molecular 
screening. Viral RNA was extracted by using the 
QIAmp Viral RNA Mini Kit (QIAGEN, https://
www.qiagen.com) and tested by quantitative re-
verse transcription PCR for arboviruses, including 
Zika, chikungunya, and yellow fever viruses and 
DENV-1–4. Molecular testing confirmed DENV-
2 infection. We performed genome sequencing 
by using nanopore technology to rapidly identify 
the DENV genotype as part of an active arboviral 

real-time monitoring effort in collaboration with  
public health laboratories in Brazil (Appendix, 
https://wwwnc.cdc.gov/EID/article/28/8/22-
0550-App1.pdf). 

We performed phylogenetic analysis by us-
ing the DENV Typing Tool (Genome Detective, 
http://genomedetective.com), which consistently 
placed the strain from Brazil in a clade within the 
cosmopolitan lineage and showed maximum sta-
tistical bootstrap support (100%) (Appendix Figure 
1). Time-resolved maximum-likelihood trees dem-
onstrated that the isolate obtained in this study 
clustered with 2 recently described DENV-2 strains 
isolated in Peru in 2019 (bootstrap support, 96%) 
(Figure; Appendix Figure 2), suggesting a possible 
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Figure. Maximum-likelihood phylogenetic analysis for DENV-2 cosmopolitan genotype, Brazil. A) Midpoint rooted tree shows the 
evolutionary relationships of the complete genome sequence from the DENV-2 cosmopolitan genotype identified from a patient in Goiás 
state, Brazil (orange circle), and 1,089 publicly available sequences from GenBank. Scale bar indicates nucleotide substitutions per site. 
Colors represent different sampling locations. Blue highlighting shows area enlarged in panel B. B) Time-resolved maximum-likelihood 
tree showing the blue highlighted area from the larger tree in panel A. Colors indicate geographic location of sampling. Support for 
branching structure is shown by bootstrap values at key nodes. DENV-2, dengue virus serotype 2.



cross-border transmission. This cluster in South 
America diverged from strains observed in Bangla-
desh that were collected during 2017–2019 (boot-
strap support 100%), suggesting a complex trans-
mission scenario mediated by transcontinental 
travel (Figure; Appendix Figure 3). 

In summary, although genetic data alone cannot 
determine transmission directionality, phylogenetic 
analyses indicated that the DENV-2 cosmopolitan 
genotype sequence recovered from Goiás clustered 
with strains isolated in Peru, which deviated from 
a robust clade of sequences isolated in Bangladesh 
during 2017–2019 (Appendix Table). Brazil will need 
to improve DENV screening and sequencing to de-
termine whether the virus is endemic or represents a 
recent introduction from elsewhere, such as Peru and 
Asia. The emergence of a DENV-2 cosmopolitan gen-
otype in Brazil will require active outbreak risk as-
sessment to reduce epidemic potential. Considering 
the potential for spread in this region, we advocate 
for a shift to active surveillance to ensure adequate 
control of any potential outbreak of this genotype 
across South America.
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