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We determined that the dengue outbreak in Sdo Tomé
and Principe during 2022 was caused by dengue virus
serotype 3 genotype Ill. Phylogenomic analyses showed
that the outbreak strain was closely related to the newly
identified Glll-American-Il lineage and that the virus
probably was introduced from the Americas.

lobally, dengue case numbers have increased

dramatically over recent decades; an estimated
96 million clinical dengue cases per year have been
reported in >100 countries (1). Dengue is an acute
febrile disease that can evolve into a severe life-
threatening disease. Dengue is caused by an infection
with the dengue virus (DENV), a member of the fam-
ily Flaviviridae, and has 4 different serotypes (DENV-
1-4) and distinct infection dynamics (2).

In 2022, Sao Tomé and Principe, an island state
with 210,000 inhabitants in the Gulf of Guinea in
sub-Saharan Africa, reported the occurrence of den-
gue cases in the country. During epidemiologic weeks
15-50 in 2022, a total of 1,152 dengue fever cases con-
firmed by positive rapid diagnostic tests (RDTs) were
reported. The first cases were reported April 15, and
case numbers peaked at 178 notifications in week 24
(Appendix Figure, https://wwwnc.cdc.gov/EID/

384

RESEARCH LETTERS

article/30/02/23-1316-Appl.pdf). Among the 1,152
RDT-confirmed cases, the most frequent observed
symptoms were fever (92%), headache (78%), and
myalgia (38%). A total of 144 (12.5%) persons were
admitted to the hospital (Appendix Table 1), and 8
persons died from infection with the virus. The pre-
sumptive index patient was described as a 27-year-
old man from Sao Tomé and Principe who had trav-
eled to the island of Guadeloupe before arriving in
Sao Tomé on March 26, 2022, and whose onset of
symptoms occurred on April 4, 2022 (3). A previous
study analyzed the seroprevalence of DENV antibod-
ies in the Sao Tomé and Principe population. In that
study, 31 of 78 tested pregnant women were found to
be seropositive for DENV, indicating that the coun-
try’s population might have experienced exposure to
the virus before 2003-2004, during which the collec-
tion of the analyzed serum samples took place (4).

This study was approved by the Health Ethics
Committee for Scientific Research at the Ministry
of Health of STP (approval no. 015B/2022). During
May 6-16, 2022, we collected 7 plasma samples from
dengue RDT-positive patients in Sdo Tomé and Prin-
cipe (Appendix Table 2). All 7 infections were con-
firmed by real-time PCR, and subtyping revealed the
presence of DENV-3 (Appendix Table 2). Long-read
whole-genome sequencing and subsequent assembly
(reference strain GenBank accession no. NC_001475)
resulted in 48-64,440 assembled reads (Appendix
Table 3) with an average depth of coverage of 4-4,148x
(Appendix Figure 2). We classified all 7 isolates as
DENV-3 genotype III (GII) by using a flavivirus
genotyping tool (5) with bootstrap support of 100.

To study the evolutionary relationship of the
virus isolates from Sdo Tomé and Principe, we in-
cluded 4 reconstructed genomes with best assembly
results (>10 kb, genome coverage >98%, depth of
coverage >250x) in a phylogenomic analysis together
with 1,168 DENV-3 GIII genomes (Appendix Table
4) sampled worldwide. All 1,172 sequences passed
the IQ-TREE2 composition test. The best-fitting evo-
lutionary model according to Bayesian information
criterion (BIC) was the general time-reversible plus
empirical frequencies plus invariate sites plus Fre-
eRate model. The reconstructed consensus tree re-
vealed that the newly sequenced DENV-3 isolates
from Sao Tomé and Principe clustered with and are
closely related to the new monophyletic clade con-
sisting of 218 DENV-3 sequences detected in the
Americas during 2022-2023 (Figure). A recent study
by Naveca et al. (6) demonstrates that this new lin-
eage (GIII-American-II lineage) was most likely in-
troduced to Cuba from the Indian subcontinent in
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2019 (6). Consistent with their findings, our consen-
sus tree (Figure) shows 3 DENV-3 sequences collect-
ed in India in 2018 as part of the next bigger clade
comprising the GIII-American-II lineage and the 4
isolates from Sao Tomé and Principe.

Because the index patient reportedly had trav-
eled to Guadeloupe before arriving in Sao Tomé and
Principe, the likely scenario of virus importation is
that after the introduction of the DENV-3-GIII lineage
from Asia to America during 2018-2020, the virus
might have circulated in the region, and from there
it was introduced to Sao Tomé and Principe in 2022.
Although we did not conduct formal phylogeograph-
ic analysis as part of this study, 2 points support our
conclusions: the epidemiologic information that the
index patient visited Guadalupe; and the results of
the previous study from Brazil, describing the new
DENV-3, GlII-American-1II lineage and how it arose
in America (6). Thus, our results suggest that the Sdo
Tomé and Principe outbreak originated from the new
American lineage.

According to surveillance data of the Pan Ameri-
can Health Organization, Guadeloupe has experi-
enced yearly dengue outbreaks since 2018, and in the
year 2020, the serotypes 1-3 were detected (7). Un-
fortunately, no information is available on the DENV
serotype or genomic sequences on the DENV circu-
lating in 2022 in Guadeloupe, and only sparse infor-
mation is available on dengue cases from countries
in Africa.
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The results of our study corroborate a possible
global expansion of the new DENV-3 GIII-American-
II clade previously described by Naveca et al. (6).
Furthermore, finding this American lineage in Africa
reinforces the importance of genomic surveillance of
DENYV in countries at risk for future outbreaks.
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We deposited the 4 dengue virus whole-genome sequences
from this study in the European Nucleotide Archive at
European Molecular Biology Laboratory-European
Bioinformatics Institute (accession no. PRJEB65577).
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The SARS-CoV-2 pandemic showed limitations in
human outbreak testing. Veterinary diagnostic laborato-
ries (VDLs) possess capabilities to bolster emergency
test capacity. Surveys from 26 participating VDLs found
human SARS-CoV-2 testing was mutually beneficial, in-
cluding One Health benefits. VDLs indicated testing >3.8
million human samples during the pandemic, which in-
cluded some challenges.

fter emergence of SARS-CoV-2 in late January

2020, diagnostic testing was fraught with chal-
lenges. As cases increased, public health agencies
struggled to provide timely support, prompting vet-
erinary diagnostic laboratories (VDLs) to assist with
processing human SARS-CoV-2 samples (1). VDLs
regularly conduct diagnostic testing for infectious
agents and maintain the necessary equipment, per-
sonnel, facilities, and protocols for animal disease
testing. Currently, there are 60 university- or state-
affiliated VDLs across the United States (2). On April
1, 2020, the World Organization for Animal Health
published guidance stating that VDLs possess the re-
sources and personnel expertise to help human diag-
nostic laboratories meet the demand for SARS-CoV-2
testing (3,4).

To assess VDL participation in human testing, we
distributed a 14-question survey (Appendix, https://
wwwnc.cdc.gov/EID/article/30/2/23-0562-Appl.
pdf) to 52 VDLs across the United States that had
available email addresses. The study was reviewed
by Colorado State University’s Institutional Review
Board (Protocol no. 3620), and respondent answers
were deidentified before analysis. The first question
queried whether human SARS-CoV-2 samples were
tested and required an affirmative response to contin-
ue the survey. Subsequent questions were optional.
Responses were gathered during July 7-December 22,
2022. Two follow-up reminders were sent during the
open survey period. Responses were received from
26 (43.3%) of the 60 VDLs overall or 26 (50%) of the
52 VDLs that were contacted. Nine respondents indi-
cated no human testing, and 17 (65.4%) of the 26 re-
sponding VDLs reported performing human testing.
When >1 response was received from the same VDL
(5 VDLs submitted >1 survey), numeric data were av-
eraged, and all free text entries were included.

The duration of human testing across respond-
ing VDLs ranged from 5 to 31 months; average

"Preliminary results from this study were presented at the 65th
American Association of Veterinary Laboratory Diagnosticians
Conference and the 126th US Animal Health Association Annual
Conference, October 6-12, 2022, Minneapolis, Minnesota, USA.

2These authors were co—principal investigators.
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