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Since 5 December 2013, chikungunya virus (CHIKV) 
has been demonstrated to circulate in the Caribbean, 
particularly on Saint Martin. This region is facing a 
concomitant dengue virus (DENV) outbreak. Of 1,502 
suspected chikungunya cases, 38% were confirmed 
chikungunya and 4% confirmed dengue cases, with 
three circulating serotypes. We report in addition 2.8% 
CHIKV and DENV co-infections. This study highlights 
the importance of the case definition for clinicians to 
efficiently discriminate between DENV infection and 
CHIKV infection.

On 5 December 2013, the first confirmed autochtho-
nous cases of chikungunya virus (CHIKV) infection 
were reported in the Caribbean, on the island of Saint 
Martin, by the French National Reference Center for 
Arboviruses (IRBA, Marseille) [1]. Before that time, only 
imported cases of Chikungunya had been detected in 
the Americas. 

CHIKV is a mosquito-transmitted virus (arbovirus) of 
the Togaviridae family and Alphavirus genus. It was 
first isolated from humans and mosquitoes in 1952/53 
during an epidemic of febrile polyarthralgia in Tanzania 
[2]. CHIKV is endemic in some parts of Africa and 
causes recurrent epidemic waves in Asia and on the 
Indian subcontinent. 

The Caribbean region, with tropical climate and the 
presence of Aedes aegypti mosquito vectors is endemic 
for dengue virus (DENV), another arbovirus. Since the 
re-emergence of dengue in the Caribbean subregion in 
the 1970s and the first dengue outbreak identified on 
Saint Martin in 1977, this arbovirus has been responsi-
ble for multiple waves of outbreaks on this island [3]. 

The latest epidemic of DENV on the island started in 
January 2013.

Both chikungunya and dengue disease have similar 
clinical symptoms, which makes the clinical diagnosis 
complex, although differences exist. In the context of 
an emerging virus in a region where another arbovirus 
is already endemic and actively circulating, the case 
definition (Table 1) is crucial to follow the dynamics of 
the new outbreak. This report shows the efficiency of 
the established case definition in the chikungunya out-
break on Saint Martin, and presents the incidence of 
co-infection of DENV and CHIKV.

Virological findings during the 
chikungunya and dengue outbreak
The French National Reference Centre for Arboviruses 
in Marseille received all samples from Saint Martin fit-
ting the CHIKV case definition. However, both DENV and 

Table 1
Case definition for clinical suspected chikungunya and 
dengue cases, Saint Martin, 2013

Chikungunya virus 
infection Dengue virus infection

Fever higher than 38.5 
°C of sudden onset

Fever higher than 38.5 °C of sudden 
onset

Articular pain in 
extremities

At least one of the following clinical 
signs: headache, arthralgia, myalgia, 
back pain, retro-orbital pain, musculo-
articular pain

Absence of other 
aetiological causes Absence of other aetiological causes
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CHIKV diagnosis was done on every sample because of 
the local epidemiological context and the clinical simi-
larities between the two diseases. According to the 
date of clinical symptoms onset and the sampling date, 
viral genome and/or IgM and IgG detection techniques 
were performed following the strategy described 
in Table 2, by using, respectively, real-time RT-PCR 
described previously [4,5] and in-house ELISA (MAC 
ELISA for IgM and indirect IgG ELISA) [6]. The samples 
were mostly early samples, with 87% of samples taken 
less than seven days after the onset of symptoms. 

The virological results are presented in Figure 1. A total 
of 1,502 suspected chikungunya cases samples were 
received between week 43 of 2013 (4 December 2013) 
and week 05 of 2014 (31 January 2014). Of those, 570 
were confirmed chikungunya cases (38%), and 65 were 
confirmed dengue cases (4%). Confirmed cases were 
defined as patients with RT-PCR-positive or IgM- and 
IgG-positive samples. The median age of confirmed 
chikungunya cases was 39 (range: 10 days–73) and 
60% were female. There were only three severe cases 
which required hospitalisation.

In Saint Martin, three serotypes of DENV co-circulated 
during this outbreak: DENV1, DENV2 and DENV4, with 
serotype 1 predominating. The proportion of the dif-
ferent DENV serotypes detected during this period is 
presented in Figure 2.

There were an additional 16 patients with confirmed 
co-infection of CHIKV and DENV (not included in Figure 
1), i.e. with both viral genomes detected in the same 
blood sample. Those cases corresponded to the clini-
cal case definition (Table 1) and were not severe cases. 
The co-infecting DENV was predominantly serotype 
1, following the distribution observed in the mono-
infected patients with 10 DENV1, two DENV2 and four 
DENV4 infections. Of these co-infected cases, four 
patients were two pairs of relatives living at the same 
address. 

Discussion
The Caribbean region is currently facing an epidemic 
of CHIKV that started on Saint Martin and spread to 
Saint Barthelemy, Martinique, Guadeloupe and the 
Virgin Islands within a few weeks. This is the first time 

that CHIKV circulation has been demonstrated in the 
Caribbean area and, more generally, the Americas. The 
genome of this circulating CHIKV strain was sequenced 
and belongs to the Asian genotype, suggesting Asia as 
the probable origin for the circulating virus [7].

The concomitant presence of DENV on this island 
leads to a difficult differential diagnosis for clinicians 
because both infections have similar clinical signs. 
Here, shortly after the start of the outbreak, an effi-
cient case definition was set up that allowed monitor-
ing of the emerging CHIKV outbreak on the background 
of actively circulating DENV. 

A non-negligible proportion of co-infections were iden-
tified. Patients co-infected with CHIKV and DENV were 
previously reported in India, South-East Asia and Africa 
[8-10]. During the chikungunya epidemic in Gabon in 
2007, a total of 3% of CHIKV-infected patients were 
also infected with DENV, both viruses being detected 
by RT-PCR. The CHIKV strain in Gabon belonged to the 
East Central South African genotype, contrary to the 
present Saint Martin virus, which belongs to the Asian 

Table 2
Strategy for laboratory diagnosis of chikungunya and 
dengue virus infection, Saint Martin, 2013 

Period between start date of 
clinical symptoms and sample 
date  

Laboratory tests performed

<5 days Real-time RT-PCR
Between 5 and 7 days Real-time RT-PCR and serology
>7 days Serology

Figure 1
Confirmed chikungunya (n=570) and dengue (n=65) 
cases, Saint Martin, 4 December 2013–31 January 2014 
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genotype. However, the number of co-infected cases 
in this current outbreak follows the same pattern, with 
2.8% of CHIKV-infected patients also infected by DENV. 

This study documents the importance of a clear case 
definition set up for clinicians to efficiently discrimi-
nate between DENV infection and CHIKV infection, 
thereby allowing good monitoring of the emerging 
outbreak by health authorities. With the presence of 
Aedes mosquitos in most of the Americas, and intense 
circulation of the human population in this area, it is 
predicted that CHIKV will spread, and most probably in 
DENV-endemic areas.  

Both emergences of dengue virus in France in 2010 and 
2013 started with the arrival of a viraemic patient from 
the French Caribbean, which reflects the considerable 
exchange between Europe and the Caribbean [11,12]. 
The current chikungunya outbreak in the Caribbean 
likewise presents a threat of emergence of this disease 
in European countries, where the vector Aedes albopic-
tus is already established.
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Figure 2
Distribution of circulating dengue virus serotypes, Saint 
Martin, 4 December 2013 to 31 January 2014 (n=78)
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