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In 1996–97, the last dengue virus serotype 2 (DENV-
2) outbreak occurred in French Polynesia. In February 
2019, DENV-2 infection was detected in a traveller 
from New Caledonia. In March, autochthonous DENV-2 
infection was diagnosed in two residents. A DENV-2 
outbreak was declared on 10 April with 106 cases 
as at 24 June. Most of the population is not immune 
to DENV-2; a large epidemic could occur with risk of 
imported cases in mainland France.

From March 2019 onwards, autochthonous dengue 
serotype 2 (DENV-2) infections have been detected in 
French Polynesia, an overseas collectivity of France in 
the South Pacific comprising ca 280,000 inhabitants 
and over 100 islands. On 10 April, French Polynesia 
public health authorities declared the beginning of the 
outbreak, 22 years after the last reported DENV-2 out-
break in 1996–97. Here, we describe the factors that 
could affect the magnitude of the outbreak and facili-
tate the spread of DENV-2 from French Polynesia to 
endemic and non-endemic areas, including European 
countries.

Detection of imported and autochthonous 
cases of DENV-2 infections in French 
Polynesia in 2019
On 10 February 2019, a DENV-2 infection was diagnosed 
on Tahiti island (Society archipelago, French Polynesia) 
in a traveller from New Caledonia (French territory in 
the south-west Pacific), where a DENV-2 outbreak was 
ongoing [1]. The traveller arrived 1 day before symptom 
onset. Two days after the case was confirmed, vector 
control measures (insecticide spraying and destruction 
of breeding sites) were implemented at all locations 
that were visited by the case in Tahiti. In addition, the 
French Polynesia public health authorities enhanced 
surveillance to quickly detect any subsequent DENV-2 
cases. No additional case was detected until two 
inhabitants of the same neighbourhood in Papeete 
(Tahiti) tested positive for DENV-2 on 18 and 29 March, 

respectively; neither case had travelled abroad within 
2 weeks.

On 10 April 2019, the public health authorities declared 
an outbreak as two separate clusters of DENV-2 cases, 
with no geographical or epidemiological link, had been 
confirmed on Tahiti island. As at 24 June, 102 DENV-2 
cases were reported on Tahiti island; one case had 
just returned from Moorea island (Society archipelago) 
where the infection might have occurred; two other 
cases were imported from New Caledonia in February 
and April. DENV-2 infection was also detected in two 
residents from Nuku Hiva island (Marquesas archipel-
ago) and two from Bora Bora island (Society archipel-
ago) (Figure 1).

Between 10 February and 24 June 2019, fourplex real-
time RT-PCR assay with serotype-specific primers and 
probes [2] was used to confirm DENV-2 infection in 
patients with symptoms suggestive of dengue (sudden 
high fever with headache, arthralgia and/or myalgia) 
in French Polynesia. Cases were defined as described 
in box.

In total, 248 dengue-like syndromes were reported; 
63 patients tested positive for anti-dengue IgM; four 
patients tested positive for dengue NS1 antigen; 106 

Box  
Case definition for dengue, French Polynesia, February–
June 2019  

Confirmed case: Patients tested positive for dengue NS1 
antigen (serotype unknown) and/or tested positive by real 
time RT-PCR (serotype known).

Probable case: Patients tested positive for anti-dengue IgM.

Possible case: Persons with dengue-like symptoms 
reported by a sentinel network of public and private 
practitioners distributed across French Polynesia.
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patients tested positive for DENV-2 and 225 patients 
tested positive for DENV-1. Among the patients diag-
nosed with DENV-2 or DENV-1 infection 69% and 42% 
were aged less than 20 years, 43% and 57% were 
males and 8% and 6% were hospitalised, respec-
tively; no severe symptoms were reported in any case. 
Demographic and clinical characteristics of the DENV-2 
and DENV-1 cases are shown in Table. 

Phylogenetic analysis
The complete envelope gene of DENV-2 strains isolated 
in 2019 from five inhabitants of Tahiti, including three 
locally acquired infections (GenBank accession num-
bers: MK905539, MK905540 and MK905541) and two 
imported cases from New Caledonia (MK905538 and 

MK905542) were sequenced as previously described 
[3].

Phylogenetic analysis showed that all DENV-2 strains 
collected in Tahiti belonged to the Cosmopolitan geno-
type and were more closely related to other strains iso-
lated in French Polynesia in 2017 and 2018 (KY782125, 
KY782126, KY782127, MH807159 and MH807160), 
with percentages of homology ranging from 99.5% 
to 100% (Figure 2). The French Polynesia strains 
belonged to the same cluster as DENV-2 strains iso-
lated in Tuvalu in 2014 (MG967223) and in Fiji during 
2014–17 (KM279392, MG967229 and MG967231), with 
percentages of homology of more than 99.4%. Strains 
isolated in other Pacific islands such as the Solomon 

Figure 1
Map of cases of DENV-2 infection reported, French Polynesia, 10 February–24 June 2019 (n = 106)
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Islands in 2016 (KY495808) and the American Samoa 
in 2017 (MK244393) were more diverse with nt identity 
at 95.6% and 95.5%, respectively. The cluster including 
strains from French Polynesia, Tuvalu and Fiji and the 
cluster including strains from other Pacific islands were 
genetically closer to DENV-2 strains from Philippines 
(JN568265) and Australia (KY495814), respectively. 

Discussion
In French Polynesia, the first outbreak of known DENV 
serotype occurred in 1944 [4]. Each of the four sero-
types of DENV has caused several monotypic epi-
demics until 2013 [5] when an outbreak involving two 
different serotypes (DENV-1 and DENV-3) was reported 
[6], concomitantly to the transmission of Zika virus 
during 2013–14 [7] and then chikungunya virus dur-
ing 2014–15 [8]. While DENV-3 stopped being detected 
in December 2014 [5], DENV-1 transmission was still 
reported as at 24 June 2019 [9]. During the period of 
monotypic endemic transmission of DENV-1, DENV-2 
infection was detected in February 2017 in Tahiti from 
three travellers from Vanuatu participating in a soc-
cer contest [3] and then in June 2018 in two residents 
of Raiatea island (Society archipelago) that had not 
recently travelled abroad [9]. Before the detection of 
those cases, the last DENV-2 epidemic had occurred 
in 1996–97 and autochthonous DENV-2 infection was 
reported for the last time in December 2000 [5].

The genetic similarity between DENV-2 strains isolated 
from patients infected in French Polynesia and in New 
Caledonia in 2019 suggests that DENV-2 was introduced 
into French Polynesia by travellers from New Caledonia. 

The first autochthonous DENV-2 infection reported in 
French Polynesia occurred 39 days after the detection 
of an imported case from New Caledonia, suggesting 
either DENV-2 was silently transmitted on Tahiti island 
during this period, or autochthonous transmission 
resulted from subsequent undetected viral introduc-
tion from New Caledonia. Tourist exchanges are fre-
quent within the Pacific region and the introduction of 
DENV strains into French Polynesia from other Pacific 
islands, notably from New Caledonia, has been already 
reported [10,11]. In addition to New Caledonia, other 
Pacific islands (including Palau, Solomon Islands, 
Vanuatu, Fiji and American Samoa) have recently 
reported DENV-2 outbreaks [3]. Phylogenetic analysis 
of DENV-2 strains collected in French Polynesia, Tuvalu, 
Fiji, Solomon Islands and American Samoa revealed 
that two distinct lineages have circulated in the Pacific 
region since 2014, one likely originated from south-
east Asia and the other from Australia. These findings 
could suggest that the Pacific islands are exposed to 
viral introductions from the rest of the world and there 
is the potential for onward spread.

The last DENV-2 outbreak in French Polynesia was 
reported more than 20 years ago. It has been shown 
that this time period was necessary for this serotype 
to re-emerge, as a sufficient proportion of the non-
immune hosts has increased [3,6]. Serosurveys con-
ducted in 2014 and 2018 in schoolchildren from Tahiti 
aged between 6 and 16 years found that none of them 
were immune against DENV-2, as they were all born 
after the last outbreak [12,13]. Serosurveys conducted 
in the general population from the five archipelagos in 

Table
Demographical and clinical characteristics of the DENV-2 (n=106) and DENV-1 (n=225) cases reported, French Polynesia, 
10 February–24 June 2019

Characteristics
DENV-2 DENV-1

n = 106 % n = 225 %

Age group (years)

< 20 73 69 95 42

≥ 20 33 31 130 58

Sex

Male 46 43 127 57

Female 60 57 98 43

Outcome

Hospitalisation 8 8 13 6

Severe casesa 0 0 0 0

DENV-1: dengue virus serotype 1; DENV-2: dengue virus serotype 2.
a Severe cases are defined as patients with at least one of the following symptoms: severe plasma leakage, severe haemorrhage and/or 

severe organ impairment.



4 www.eurosurveillance.org

2014 and from Tahiti and Moorea in 2015, showed that 
levels of population immunity against DENV-2 (51% 
and 18%, respectively) were lower than for the other 
serotypes (respectively 88% and 80% for DENV-1, 67% 
and 55% for DENV-3, and 61% and 42% for DENV-4) 
[12]. Altogether, those findings support the existence 
of a high risk for a large DENV-2 outbreak to occur in 
French Polynesia.

Despite multiple importations and autochthonous 
transmission of DENV-2 detected in French Polynesia 
during 2017–18, no infection was reported until 2019. 
Concomitant circulation of DENV-1 could have played 
a negative role in the transmission dynamics of 
DENV-2, as there may be competition between differ-
ent serotypes for transmission by the mosquito host 
[14]. Another possible explanation for the absence of 

Figure 2
Phylogenetic analysis of DENV-2 strains isolated, French Polynesia, 2019 (n = 5)

Laos_2013/LC147056
Australia_2002/AY706017

Thailand_1999/DQ181875
Malaysia_1987/X15434

Asian 1

Philippines_1999/AY786373
Taiwan_1981/EF540856

PapuaNewGuinea_2008/FJ906059
PapuaNewGuinea_1944/AF038403

Asian 2

Malaysia_1987/X15214
Venezuela_1990/GQ868540

Brazil_2014/KP188569
Salvador_2012/JX891663
Colombia_2014/KU878574

American Asian

Japan_2018/LC456271
AmericanSamoa_2017/MK244393

SolomonIslands_2016/KY495808
PapuaNewGuinea_2016/KY495809

Australia_2016/KY495814
FrenchPolynesia_importedVanuatu_2017/KY782127
FrenchPolynesia_importedVanuatu_2017/KY782125
FrenchPolynesia_importedVanuatu_2017/KY782126
FrenchPolynesia_2018/MH807160

FrenchPolynesia_importedNewCaledonia_2019/MK905542
FrenchPolynesia_importedNewCaledonia_2019/MK905538
FrenchPolynesia_2019/MK905539
FrenchPolynesia_2019/MK905541

FrenchPolynesia_2018/MH807159
FrenchPolynesia_2019/MK905540

Fĳi_2016/MG967229
Fĳi_2017/MG967231

Fĳi_2014/KM279392
Tuvalu_2014/MG967223

Philippines_2010/JN568265
FrenchPolynesia_1997/JQ650026
NewCaledonia_1998/JQ650037

CookIslands_1997/AF004020
Thailand_1998/AF410377

Malaysia_1969/AF231715

Cosmopolitan

Trinidad_1953/L10053
India_1957/L10043

PuertoRico_1969/L10046
AmericanSamoa_1972/HM582106
Tonga_1974/HM582117
Fĳi_1971/HM582099

FrenchPolynesia_1973/HM582110
NewCaledonia_1971/HM582102

American

Malaysia_1970/AF231717
Senegal_1999/EF457904

Nigeria_1966/EF105388
Sylvatic

100
100

99

99

99

100
100

95

100

95

99

98

100

99

99

100

99

99

100

100

99

100

97

0.02

The phylogenetic tree was constructed using the MEGA7 software [17]. The evolutionary history was inferred by using the Maximum Likelihood 
method based on the Kimura 2-parameter model [18]. The percentage of trees in which the associated taxa clustered together is shown for 
values over 90 next to the branches (1,000 replicates). Each strain is labelled by country _ date of origin/GenBank accession number. The 
DENV-2 strains isolated in French Polynesia in 2019 are marked with a black circle.
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transmission of DENV-2 was a drier and colder season 
between April and October, which might have had a 
negative impact on mosquito density and vectorial 
capacity for transmission of the virus [15].

Despite the implementation of vector control, sur-
veillance and prevention measures by the French 
Polynesia public health authorities, viral transmission 
could not be stopped and cases were reported on other 
islands shortly after the detection of the first imported 
and autochthonous DENV-2 infection in Tahiti. Given 
the frequency of air and sea links between Tahiti and 
the other islands, it is possible that DENV-2 could rap-
idly spread across French Polynesia. In addition, due 
to the frequent air travel exchanges between French 
Polynesia and non-endemic continental countries e.g. 
mainland France, DENV-2 could be introduced into 
these countries and cause outbreaks during the sum-
mer, which is the most favourable season for mos-
quito-borne transmission in temperate countries. For 
example, a DENV-1 outbreak following an imported 
case from French Polynesia was reported in South of 
France August–September 2015 [16]. Consequently, 
countries where competent vectors are prevalent need 
to be alerted to the risk of importation of DENV-2 from 
French Polynesia.
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