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In 2023, dengue virus serotype 2 (DENV2) affected most
French overseas territories. In the French Caribbean
Islands, viral circulation continues with»30,000 sus-
pected infections by March 2024. Genome sequence
analysis reveals that the epidemic lineage in the
French Caribbean islands has also become established
in French Guiana but not Réunion. It has moreover
seeded autochthonous circulation events in mainland
France. To guide prevention of further inter-territorial
spread and DENV introduction in non-endemic set-
tings, continued molecular surveillance and mosquito
control are essential.

In the region of the Americas, the year 2023 set an
unwelcome record in terms of dengue virus (DENV)
circulation, with more than 4.1 million suspected infec-
tions distributed across 42 countries and territories [1].
Regarding the French Caribbean Islands, where dengue
surveillance is conducted year-round, epidemics of
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DENV serotype 2 (DENV2) were declared in Guadeloupe
and Martinique simultaneously on 17 August 2023. Eight
and 1oweeks later, the islands of Saint-Barthélemy and
Saint-Martin respectively entered the epidemic phase
for dengue, which was also caused by DENV2. Up to
March 2024, over 30,000 suspected cases of DENV
infection have been reported across all four islands
[2]. In 2023, DENV2 was also active in other French
overseas territories including French Guiana and the
island of Réunion, both of which share strong ties with
the French Caribbean Islands [3,4]. In this work, we
provide evidence supporting that a single epidemic
lineage circulating in Guadeloupe, Martinique, Saint-
Barthélemy and Saint-Martin has become established
in French Guiana but not in Réunion. Moreover, the epi-
demic strain appears to have caused autochthonous
clusters of cases in mainland France.



Description of the centres collecting and
analysing genomic data

To describe virus circulation in the French Caribbean
islands and identify potential exchanges between
these islands, French Guiana and Réunion, the French
National Reference Center for arboviruses in mainland
France and associated centres in the French Caribbean
Islands—Guiana region and in the Indian Ocean region
generated and analysed virus genome data across
these territories. Moreover, as nine clusters of autoch-
thonous DENV cases were reported in mainland France
in 2023 [5], sequence data from two DENV2 clusters
were generated to investigate potential links with
DENV2 circulating in the French Caribbean islands.

Finding of a single DENV2 lineage in the
French Caribbean Islands with repeated
viral strain exchanges between islands

DENV2 sequences derived from cases identified in the
French Caribbean Islands between February 2023 and
January 2024 were obtained through convenience sam-
pling, as described in the Supplementary Material. We
generated and analysed 103 nearly complete DENV2
genome sequences (>95% coding sequences (CDS)),
46 of which originated from infections in Guadeloupe,
51 from Martinique, three from Saint Barthélemy, one
from Saint Martin, and two from French Caribbean
Islands (exact location unknown); more information
can be found in Supplementary Table 1. By inferring
the phylogenetic relationships between these viral
genomic sequences and a set of reference sequences
representative of DENV2 genotypes, we found that all
French Caribbean Island sequences belong to the cos-
mopolitan genotype.

To detail virus circulation between individual islands,
we inferred a phylogeny based on a dataset combin-
ing all 103 virus genomes from the epidemic with all
nearly complete genomes from the cosmopolitan gen-
otype available in GenBank up to 22 November 2023
(Supplementary Table 1). In the resulting phylogenetic
tree (Figure 1), French Caribbean Islands’ sequences
from 2023 to 2024 form a monophyletic clade (boot-
strap»9s5), indicating that one main lineage is respon-
sible for the current epidemic. Within this epidemic
clade, sequences from Martinique and Guadeloupe are
interspersed, suggesting that virus circulation involves
exchanges between the two islands. Also, sequences
from Saint Barthélemy are separated in different
subgroups of French Caribbean sequences, suggest-
ing that there have been multiple introductions from
Martinique and/or Guadeloupe into this island. The
only sequence obtained from Saint Martin Island also
groups within the 2023-2024 French Caribbean clade,
indicating that the epidemic lineage is also present on
the island.

The epidemic lineage emerged in 2022,
following a new introduction into the
French Caribbean Islands

To determine whetherthe epidemic clade stemmed from
a new introduction or was circulating locally before the
upsurge in cases, we also included in the phylogeny
sequences from archived samples corresponding to
infections identified during previous epidemics in the
French Caribbean Islands (Supplementary Table 1). We
observed that DENV2 genomes from the 2023 epidemic
group with sequences from the United States (Florida
2023) and India (2021-2022) with good statistical sup-
port (bootstrap>9s5) rather than with French Caribbean
sequences from previous years (Figure 1). In particular,
they are distinct from DENV2 cosmopolitan sequences
from Martinique and Guadeloupe from the years 2019
and 2020. This topology suggests that virus circulation
was most likely caused by a new introduction into the
French Caribbean Islands.

To date the origin of the epidemic, we selected a sub-
set of 75 DENV2 genomes and used Bayesian inference
to evaluate the time of emergence of the epidemic
clade. Using the best fitted model (Supplementary
Table 2), we found that the time to the most recent
common ancestor of the epidemic clade dates back to
September 2022 (95% highest posterior density (HPD)
interval: 24 June to 26 December 2022), an estimate
that aligns with the timing of the resurgence of den-
gue cases that was observed in Guadeloupe starting in
October 2022 [6], which preluded the epidemic.

French Caribbean Island lineage strains
found in French Guiana and autochthonous
clusters in mainland France but not
Réunion

In 2023, DENV2 was active in other French overseas
territories. In French Guiana, an epidemic of DENV is
ongoing since July 2023. While DENV3 was the pre-
dominant serotype (>95% of serotyped cases) until
September 2023 [7], DENV2 increased in prevalence,
initially in the ‘lle de Cayenne’ district [8,9], and is now
present across most districts and on par with DENV3
at the level of the territory [10]. In Réunion, DENV was
circulating at an endemic level in 2023 (218 cases)
[11], with detections of both DENV1 and DENV2, and
infections reported throughout the year. Also, main-
land France recorded six clusters of autochthonous
DENV2 circulation starting in July 2023 [5], with two
DENV2 sequences available, one for the cluster in
Limeil-Brévannes (3 cases, ile-de-France region [12])
and one for the Gardanne cluster (4 cases, Provence-
Alpes-Cote d’Azur region). To determine whether the
virus lineages circulating in other French territories
were related to the French Caribbean Islands epidemic,
we conducted a new phylogenetic analysis (Figure 2)
including — in addition to the original dataset - five
DENV2 genomes from cases acquired in French Guiana,
42 DENV2 genomes from cases identified in Réunion,
and two DENV2 sequences from autochthonous cir-
culation events in mainland France. The additional
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FIGURE 1

Phylogeny of the cosmopolitan genotype of DENV2 with a focus on sequences from the French Caribbean Islands epidemic,
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CDS: coding sequence; DENV2: dengue virus serotype 2; FCl: French Caribbean Islands.

Maximum-likelihood phylogeny of all genomes from the FCl epidemic combined with all DENV2 sequences from the cosmopolitan genotype
covering more than 85% of the CDS available on GenBank up to 22 November 2023 and a set of reference sequences from other genotypes.
Phylogenetic inference was performed using IQTREE2 under ModelFinder with ultrafast bootstrap approximation (1,000 replicates) [19,20]. The
tree was rooted using the sylvatic genotype of DENV2. All sequences are coloured according to their geographic origin (for imported cases,
the geographic origin corresponds to the source of importation identified via epidemiological surveillance, as described in Supplementary
Table 1). In the main tree, bootstraps are shown for all nodes with more than 800 descendants and sequences from previous DENV2
circulation events in the French Caribbean islands are shown with arrows. In the French Caribbean Islands subtree, all nodes with a bootstrap
support above 95 are highlighted with a black circle. The scale represents phylogenetic divergence, in nucleotide substitutions per site.

sequences were selected according to convenience
sampling, and information about them can be found
in Supplementary Table 3. We found that all Guianese
sequences group within the French Caribbean Islands
clade. This result, combined with serotype prevalence
data, indicates that the French Caribbean Island epi-
demic lineage is now circulating in French Guiana. In
contrast, sequences from Réunion cluster separately
from the French Caribbean Islands’ clade, suggesting
that the viral strains circulating in Réunion are due to
an introduction from a distinct location. Finally, the
two sequences from autochthonous DENV2 circulation
events in Limeil-Brévannes and Gardanne are part of
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the French Caribbean Islands’ clade, which indicates
that these two events likely result from introductions
from the Caribbean.

Discussion

Dengue is endemo-epidemic in the French Caribbean
Islands where it has caused several epidemics over
the past decades including in 2013-2014 and in
2019-2021, during which distinct serotypes circulated
on the islands of Guadeloupe and Martinique [13,14].
In 2013—2014, DENV serotype 4 (DENV4) dominated
in Guadeloupe and DENV2 was the main serotype in
Martinique, while in 2019—2021, DENV2 was dominant



FIGURE 2

Phylogeny of the cosmopolitan genotype of DENV2 with a focus on sequences from French overseas territories, 2023-2024
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Maximum-likelihood phylogeny of all genomes from the French Caribbean Islands epidemic combined with sequences, from French Guiana,
from Réunion island, from mainland France, and with all DENV2 sequences from the cosmopolitan genotype covering more than 85% of the
CDS available on GenBank up to 22 November 2023. Phylogenetic inference was performed using IQTREE2 under ModelFinder with ultrafast
bootstrap approximation (1,000 replicates) [19,20]. The tree was rooted using the sylvatic genotype of DENV2. All sequences are coloured
according to their geographic origin (for imported cases, the geographic origin corresponds to the source of importation). In the main tree,
bootstrap values are shown for all nodes with more than 8oo descendants and sequences from Réunion islands (2023) not present in the
subtree are shown with arrows (with the ISO code 3 of the of travel location when applicable). In the subtree, all nodes with more than 35
leaves and with a bootstrap support above 95 are highlighted with a black circle. The scale represents phylogenetic divergence, in nucleotide

substitutions per site.

in Guadeloupe and DENV serotype 3 (DENV3) was the
main serotype in Martinique. Here, we identify cir-
culation dynamics which differ markedly from those
past epidemics, with one main lineage present both
in Guadeloupe and Martinique and a phylogenetic
tree topology suggestive of exchanges between both
islands. The successful spread of DENV2 on the island
Guadeloupe only 2years following a previous DENV2
epidemic is unexpected considering the broad and
recent homotypic immunity in the island population,
and in a context where other serotypes are actively
circulating in Central America (including in French
Guiana), notably DENV3 [1]. The past and current DENV2

lineages being quite distant phylogenetically, potential
antigenic differences might explain the temporal prox-
imity between the past and current circulation events.
Other explanations may however apply, including a
particularly high transmission efficiency of the current
epidemic lineage.

In this work, we show that the epidemic clade stems
from a new introduction in the French Caribbean
Islands, but locating the source of this introduction
is challenging in part because of limited genomic
sampling around the French Caribbean lIslands. We
find that the closest relative to strains of the French
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Caribbean Islands epidemic clade is a strain from
Florida collected in July 2023, which itself appears to
be closely related to strains sampled in India in 2021.
While the closest phylogenetic relative of the French
Caribbean Islands epidemic clade strains appears to
have been sampled in Florida, this location is not a
likely geographic origin of the epidemic. Local DENV
case numbers are usually limited in Florida [15], espe-
cially compared with other countries neighbouring the
French Caribbean Islands, such as Honduras, Panama,
and the Dominican Republic, which reported DENV2 cir-
culation over recent years (2021-2022) according to the
Pan American Health Organization (PAHO) [16,17]. The
source of the epidemic affecting the French Caribbean
Islands is likely located elsewhere, possibly in Central
America, from where it may have also caused one - or
more — local circulation events in Florida.

Our study presents several limitations. Here, we used
near-complete (>95%) CDSs to infer phylogenetic rela-
tionships among DENV genomes. The abhsence of up
to 5% of the CDS and of the 3’ and 5’ untranslated
regions (UTRs) of the genome may result in a loss of
resolution in the tree topology [18]. This is neverthe-
less expected to have minimal impact on the parts of
the tree with strong statistical support and thus on
the conclusions of the study. Moreover, the limited
number of sequences available for French Guiana may
limit our ability to infer with certainty the directional-
ity of the DENV2 lineage circulation between the French
Caribbean islands and French Guiana. Our results are
however, also supported by serotype prevalence data
that indicate that DENV2 prevalence was extremely
low in French Guiana before October 2023, making
an importation from a location with high DENV2 case
numbers to a location with low DENV2 case numbers
much more likely than the opposite. Finally, our analy-
sis of autochthonous DENV2 transmission events in
Limeil-Brévannes and in Gardanne relies on a single
sequence for each of the clusters, as the remainder of
the cases were either negative by PCR or exhibited viral
loads incompatible with sequencing. The three cases
from Limeil-Brévannes belonged to the same family
[12] and all four cases from Gardanne were located
within a 1km radius. Given the size of the clusters
and the spatio-temporal vicinity among the few cases
involved, it is likely that for each of these two clusters,
un-sequenced cases share viruses of the same phylo-
genetic lineage as the sequenced case. In addition, as
the French Caribbean islands constituted —by far—the
most frequent source of imported cases in mainland
France in 2023, it is also the most likely source of
autochthonous circulation events independent of any
sequence data analysis [5].

Conclusion

In this work, we use virus genomic data to detail cir-
culation dynamics during the French Caribbean Islands
epidemic. We identify a change in local circulation
trends compared with previous epidemics in the French
Caribbean Islands and show that the lineage linked to
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this epidemic appears to have become established in
French Guiana amidst an epidemic of DENV3. Finally,
we provide evidence suggesting that strains belonging
to the French Caribbean Island epidemic lineage also
fuelled autochthonous DENV2 circulation events in
mainland France, with at least two local DENV2 clus-
ters involved. These results highlight the strong epide-
miological connections between French territories and
call for increased efforts in genetic monitoring to gain
additional insights into those inter-territorial exchange
dynamics and inform public health strategies, such as
immunisation strategies, blood donor screening, infor-
mation to travellers, or vector surveillance and control.
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