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DENV-1 genotype V circulation during the nonepidemic
period in the Northeast of Sao Paulo State endemic area

To the Editor,

Dengue virus (DENV), one of the most critical arboviruses, has
caused extensive outbreaks in Latin America, particularly in
Brazil. One of the lessons learned during the Covid-19 pandemic
was that it is possible to establish real-time genomic surveillance
to acquire information regarding the origin and spread of
different viral variants. However, molecular surveillance of DENV
genotypes during outbreaks or the prediction of their emergence
remains a considerable challenge in the DENV epidemiology
in Brazil.

All four DENV serotypes (DENV-1-4) have been circulating in
Brazil over the last 10 years. A systematic literature review
showed that the predominant serotypes vary from region to region
over a period.! Between 2000 and 2009, DENV-1-3 circulated
simultaneously with the entry of DENV-4 in 2010. Since then, all
serotypes have co-circulated. DENV-4 was the most prevalent
serotype in 2012, particularly in the northern, northeastern, and
southeastern regions. DENV-1 was dominant from 2014 to 2016,
whereas DENV-2 was prevalent in 2018 in the entire country.®

The Ribeirdo Preto region, located in the interior of Sdo Paulo
State, is hyperendemic for DENV. The region has experienced
multiple and fluctuating trends in DENV outbreaks,? characterized by
an increase in cases in 2013, 2015, 2016, 2019, 2020, and 2022, as
illustrated in Figure 1A. Of particular concern is the severe outbreak
in 2016, in which the co-circulation of dengue and Zika viruses was
observed, and over 35000 cases were reported.>* The continuous
presence of DENV in a population can serve as a model for
investigating viral evolution over time as the virus continues to
replicate and evolve, leading to the emergence of novel viral variants.
Therefore, monitoring DENV circulation during nonepidemic periods
is crucial for predicting novel epidemics and the potential emergence
of emerging viral variants.

Patients were examined by medical professionals at a public
health unit for the presence of dengue symptoms. Plasma
samples were collected from 20 patients suspected of DENV
infection. Patients referred for blood collection and NS1 antigen
detection were invited to participate in the study and signed a
consent form. Active surveillance ranged from October 2022 to
January 2023, comprising the nonepidemic period when the
incidence of confirmed dengue cases was low and coincided with

the rainy season (Figure 1B). During this period, Ribeirdo Preto

reported 210 confirmed DENV cases, corresponding to an
incidence of 30 per 100000 inhabitants. Among the tested
participants, 25% were female, with a mean age of 39 years
(range: 20-60 vyears). All participants presented one of the
following symptoms: fever, headache, myalgia, arthralgia, retro-
orbital pain, or rash. Additionally, 65% of the patients reported
previous dengue infections.

Two tested samples were DENV-1 PCR-positive (GeneFinder™
DENYV Typing RealAmp Kit, Osang Healthcare), but only one was NS1
antigen-positive (ELISA Ag, Bio-Rad). Comprehensive details of the
demographics, laboratory findings, and clinical data of the study
participants are summarized in Supporting Information S1: Table 1.
Of the 20 DENV PCR tests conducted in this study, a positivity rate
of 10% (n = 2) was observed, corresponding to a statistical power of
74%, which aligned with the officially reported proportional positivity
between suspected and confirmed cases. Based on the cycle
threshold value (C; = 20.7), only one sample was submitted to whole
genome sequencing using adapted lllumina COVIDSeq protocol
(Illumina). DENV-specific primers were used for the amplification
step (Supporting Information S1: Table 2). Amplification and library
preparation steps were performed according to the manufacturer's
instructions. Phylogenetic analysis conducted during the epidemic
period of 2022 (March to May) revealed that there were two DENV1
clades circulating in Ribeirdo Preto. The DENV-1 sequence obtained
in this study clustered with Brazilian samples within clade Il
genotype V (Figure 1C, blue dot), which is the predominant clade
currently circulating in Ribeirdo Preto. Additionally, 13 samples of
DENV-1 (red arrow) from the same location clustered in a separate
DENV-1 clade, together with strains from South America (Figure 1D).
Notably, there was no evidence of a recent common ancestor among
the identified clades.

Close monitoring of cryptically circulating DENV genotypes in
the study area may reveal patterns that can help predict future
epidemics, especially when considering genotypes that have not
been circulating in this region. Over the past 2 years, both DENV-1
and DENV-2 have been responsible for epidemics in the Ribeirdo
Preto region. In 2019, an outbreak of DENV-2 Asian/American
genotype was registered, which possibly originated from the
Caribbean.* DENV-3 circulated from 2003 to 2008° and from
2010 to 2011, except in 2021, when only DENV-1 and DENV-2

were detected.>®
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In 2022, a cosmopolitan genotype (DENV-2 genotype Il) was
detected for the first time in Midwestern Brazil.” Although some
Brazilian states have reported the DENV-2 cosmopolitan genotype,
its incidence remains lower than DENV-1. There is still no circulation
of this genotype in the Ribeirdo Preto region; however, cases have
been reported in other locations in Sdo Paulo state and have shown a
steady spread throughout the country.’

This study highlights the significance of genomic surveillance
for DENV. Despite the considerable financial burden, this under-
scores the urgent need to implement genomic surveillance within
affected with
inadequate healthcare infrastructure. Technical challenges asso-

regions, particularly in developing nations
ciated with DENV genomic surveillance must also be overcome,

given the fragile nature of biological specimens and the duration
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FIGURE 1 (See caption on next page).

® Venezuela

85US01 T SUOLUWIOD BA 181D 9|qeoljdde ay) Aq peuienob aJe sspoile VO ‘88N JO S9Nl 1oy AkeidiTauljuQ AB|1/W UO (SUONIPUOD-pUE-SWIBIALI0o" A3 1M ATeiq1jeuluo//Sdny) SUonIpUeD pue swie | 8y 8es *[6Z02/T0/Gz] Uo Ariqiauliuo A8|im ‘AIsieAlun yosoque IS Ad 92562 AW /Z00T 0T/I0p/woo" 8| im Arelqijeuluo//sdny Wwolj papeojumod ‘€ ‘vZ0Z ‘TZ06960T



LETTER TO THE EDITOR

3of4
MEDICAL VIROLOGY — WILEY

of viremia. Strategies to improve molecular epidemiological
monitoring must be developed to facilitate the detection of
emerging DENV genotypes, thereby preventing future epidemics
and promptly implementing proactive measures to control and
prevent DENV transmission. Studying the evolution could provide
insights into disease severity, vaccine development, and

transmissibility.
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FIGURE 1 Overview of dengue cases, monthly precipitation in the Ribeirdo Preto region, and phylogenetic analysis of dengue virus 1
(DENV-1) genotype V. (A) Absolute numbers of DENV-positive cases over 10 years. (B) Boxplots showing the mean values of dengue
cases (in red) and rainfall (precipitation, in blue) in Ribeirdo Preto, per month, from 2013 to 2022. The nonepidemic period is described
here as the period with a low number of cases observed annually between June and January. The number of cases and precipitation data
were obtained from the Brazilian national health system database—DATASUS (https://datasus.saude.gov.br/) and Instituto Agronémico
de Campinas—IAC (https://clima.iac.sp.gov.br/), respectively. (C) Phylogenetic tree of DENV-1 genotype V. The DENV-1 samples from
Ribeirao Preto are highlighted in red. The clades currently circulating in the Brazilian territory are highlighted in yellow, and their
descriptions can be found elsewhere.® The Brazilian clade | comprise samples collected from 2000 to 2022. Notably, three samples from
Ribeirdo Preto are clustered within this clade. These samples are linked to the significant outbreak observed in Ribeirdo Preto in 2016,
suggesting that Clade | was likely the predominant clade circulating during that period. The blue dot represents the DENV-1 isolate
obtained in this study during the nonepidemic period. The red arrow indicates 13 Ribeirdo Preto samples clustered in a new clade. This
phylogenetic tree was reconstructed using BEAST software. The analysis employed the uncorrelated relaxed molecular clock model, and
the codon-based SRD06 model of nucleotide substitution. Additionally, the nonparametric Bayesian Skyline coalescent model was
assumed for population dynamics over time. Posterior probability values, reflecting statistical support for each node, are indicated on
the tree branches of Brazilian clades and in the Ribeirdo Preto clade. The public sequences used for phylogenetic inference are listed in
the Supporting Information S1: Table 3. (D) Phylogeographic tree of Ribeirdo Preto strains outside DENV1-V clade Ill (zoomed-in image).
Ribeirdo Preto strains clustered with strains from Brazil, Peru, USA, Mexico, Venezuela, and Colombia. The Brazilian sample outside
Ribeirdo Preto is from Itaquaquecetuba, Sdo Paulo state (GenBank: ON632069.1), and the oldest sample dates from 2008, Colombia. We
believe that these findings may indicate a new introduction from neighboring countries or the absence of Brazilian data on this
phylogenetic branch. For this analysis, the phylogenetic tree was reconstructed using the same parameters as (C) but also a
phylogeographic model with discrete traits to reconstruct the spatial diffusion of the virus across the sampled locations. Posterior
probability values 20.9 are shown in tree branches.
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SUPPORTING INFORMATION
Additional supporting information can be found online in the

Supporting Information section at the end of this article.

85UB0 17 SUOLLLLIOD 8A1IE810 3 ea 1 dce au Aq peussnob a1 Sa1Le WO ‘38N J0 SN 10 ARG 2UIUO A3V, UO (SUONIPUOO-PUE-SUWLBY W00 A3 1 AJe.d 1jBu|uo//Sdu) SUORIPUOD PUe Swi | au) 95 *[GZ02/T0/Sz] Uo AreiqiT auiluo B|1M ‘KIS AN Yasoque|BIS Aq 92562 AW/Z00T OT/10p w0 A8 i Aeiqjpujuo//Sdny Wwoiy pepeojumod '€ ‘vZ0Z ‘T206960T


http://orcid.org/0000-0002-1487-0141
mailto:skashima@hemocentro.fmrp.usp.br
http://orcid.org/0000-0002-1487-0141
https://doi.org/10.1016/j.ijid.2022.06.050
https://doi.org/10.1016/j.ijid.2022.06.050
https://datasus.saude.gov.br
https://datasus.saude.gov.br
https://doi.org/10.4103/0972-9062.263724
https://doi.org/10.1111/tme.12521
https://doi.org/10.1111/tme.12521
https://doi.org/10.1038/s41467-021-22607-0
https://doi.org/10.1038/s41467-021-22607-0
https://doi.org/10.1186/1743-422X-9-124
https://ais.paho.org/ha_viz/arbo/pdf/OPS%20Arbo%20Boletin%202022.pdf
https://ais.paho.org/ha_viz/arbo/pdf/OPS%20Arbo%20Boletin%202022.pdf
https://doi.org/10.3201/eid2808.220550
https://doi.org/10.3201/eid2808.220550

	DENV-1 genotype V circulation during the nonepidemic period in the Northeast of São Paulo State endemic area
	AUTHOR CONTRIBUTIONS
	ACKNOWLEDGMENTS
	CONFLICT OF INTEREST STATEMENT
	DATA AVAILABILITY STATEMENT
	ETHICS STATEMENT
	ORCID
	REFERENCES
	SUPPORTING INFORMATION




