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Surveillance and outbreak report
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and description of first confirmed cases of Zika virus 
infection on Martinique, November 2015 to February 
2016

E Daudens-Vaysse 1 2 , M Ledrans 1 2 , N Gay ¹ , V Ardillon ¹ , S Cassadou ¹ , F Najioullah ³ , I Leparc-Goffart ⁴ , D Rousset ⁵ , C 
Herrmann ⁶ , R Cesaire ³ , M Maquart ⁴ , O Flusin ⁴ , S Matheus ⁵ , P Huc-Anaïs ⁷ , J Jaubert ⁸ , A Criquet-Hayot ⁹ , B Hoen 10 , F 
Djossou 11 , C Locatelli-Jouans 12 , A Blateau 12 , A McKenzie 13 , M Melin 1 14 , P Saint-Martin 14 , F Dorléans ¹ , C Suivant ¹ , L Carvalho 
¹ , M Petit-Sinturel ¹ , A Andrieu ¹ , H Noël 15 , A Septfons 15 , A Gallay 15 , M Paty 15 , L Filleul 16 , A Cabié 17 , the Zika Surveillance 
Working Group 18 
1. Santé publique France, French national public health agency, Regional unit (Cire) Antilles Guyane, Saint-Maurice, France
2. These authors contributed equally to this work
3. Laboratory of Virology, University Hospital of Martinique, Fort-de-France, France
4. Institut de Recherche Biomédicale des Armées, National Reference Centre for Arboviruses, Marseille, France
5. Institut Pasteur de la Guyane, National Reference Centre for Arboviruses, influenza virus and Hantavirus, Cayenne, France
6. Laboratory of microbiology, University Hospital of Guadeloupe, Pointe-à-Pitre, France
7. Laboratoire Lepers, Saint-Martin, France
8. Private Hospital Saint-Paul, Fort-de-France, France
9. Regional union of independent medical practitioners in Martinique, Fort-de-France, France
10. Infectious and Tropical diseases Unit, University Hospital of Guadeloupe, Pointe-à-Pitre, France
11.  Infectious and Tropical diseases Unit, University Hospital Andrée Rosemon, Cayenne, France
12. Regional Health Agency (ARS) of Martinique, Fort-de-France, France
13. Regional Health Agency (ARS) of French Guiana, Cayenne, France
14. Regional Health Agency (ARS) of Guadeloupe, Saint-Martin and Saint-Barthélemy, Gourbeyre, France
15.  Santé publique France, French national public health agency, Saint-Maurice, France
16. Santé publique France, French national public health agency, Regional unit (Cire) Océan Indien, Saint-Maurice, France
17.  Infectious and Tropical diseases Unit, University Hospital of Martinique, Fort-de-France, France
18. The members of the group are listed at the end of the article
Correspondence: Elise Daudens-Vaysse (elise.daudens-vaysse@ars.sante.fr)

Citation style for this article: 
Daudens-Vaysse E, Ledrans M, Gay N, Ardillon V, Cassadou S, Najioullah F, Leparc-Goffart I, Rousset D, Herrmann C, Cesaire R, Maquart M, Flusin O, Matheus S, 
Huc-Anaïs P, Jaubert J, Criquet-Hayot A, Hoen B, Djossou F, Locatelli-Jouans C, Blateau A, McKenzie A, Melin M, Saint-Martin P, Dorléans F, Suivant C, Carvalho L, 
Petit-Sinturel M, Andrieu A, Noël H, Septfons A, Gallay A, Paty M, Filleul L, Cabié A, the Zika Surveillance Working Group. Zika emergence in the French Territories of 
America and description of first confirmed cases of Zika virus infection on Martinique, November 2015 to February 2016. Euro Surveill. 2016;21(28):pii=30285. DOI: 
http://dx.doi.org/10.2807/1560-7917.ES.2016.21.28.30285 

Article submitted on 13 May 2016 / accepted on 17 June 2016 / published on 14 July 2016

Following of the emergence of Zika virus in Brazil in 
2015, an epidemiological surveillance system was 
quickly implemented in the French overseas Territories 
of America (FTA) according to previous experience with 
dengue and chikungunya and has detected first cases 
of Zika. General practitioners and medical micro-
biologists were invited to report all clinically sus-
pected cases of Zika, laboratory investigations were 
systematically conducted (RT-PCR). On 18 December, 
the first autochthonous case of Zika virus infec-
tion was confirmed by RT-PCR on French Guiana and 
Martinique, indicating introduction of Zika virus in 
FTA. The viral circulation of Zika virus was then also 
confirmed on Guadeloupe and Saint-Martin. We report 
here early findings on 203 confirmed cases of Zika 
virus infection identified by RT-PCR or seroneutralisa-
tion on Martinique Island between 24 November 2015 
and 20 January 2016. All cases were investigated. 
Common clinical signs were observed (maculopapu-
lar rash, arthralgia, fever, myalgia and conjunctival 
hyperaemia) among these patients, but the rash, the 

foundation of our case definition, may be absent in a 
significant proportion of patients (16%). These results 
are important for the implementation of a suspected 
case definition, the main tool for epidemiological sur-
veillance, in territories that may be affected by ZIKV 
emergence, including Europe. 

Introduction
Zika virus (ZIKV) is a Flavivirus related to dengue, yel-
low fever and West Nile viruses, mainly transmitted by 
Aedes mosquitoes [1,2].

In May 2015, the World Health Organization (WHO) 
reported the first local transmission of ZIKV in the 
north east of Brazil [3]. On 1 December 2015, Brazil 
confirmed ZIKV autochthonous circulation. By February 
2016, the Brazilian Ministry of Health estimated that 
500,000 to 1,500,000 suspected cases of ZIKV disease 
have occurred, and 20 countries or territories in the 
Americas have reported autochthonous ZIKV circula-
tion [4,5].
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A possible association of ZIKV infection with post-
infectious Guillain–Barré Syndrome (GBS) and with 
adverse pregnancy outcomes was noted in Brazil and 
French Polynesia and raised awareness for these phe-
nomena in all affected territories [6,7].

On Martinique island, a territory of 390,000 inhabitants 
in the French West Indies, a family cluster of three cases 
of eruptive disease (rash and/or fever) was reported to 
the Health Agency of Martinique on 4 December 2015 
by a medical laboratory and a paediatrician. Given 
the epidemiological situation in South America and 
the Caribbean, it was decided to test for of dengue, 
chikungunya and Zika virus. On 14 December 2015, 
the French National Reference Centre for Arboviruses 
(NRC) in Marseille, France, confirmed ZIKV by serology 
in one member of the household (positive for anti-Zika 
IgM and anti-Flavivirus IgG). Because of the endemic 
circulation of dengue virus in Martinique with high 
transmission in August to February, this result could 
not confirm recent ZIKV infection but only recent infec-
tion to Flavivirus, and a seroneutralisation was imple-
mented. On 30 December 2015, the NRC reported that 
seroneutralisation was positive, confirming a ZIKV 
infection in the initial cluster. This was the first autoch-
thonous case detected in the French overseas territo-
ries of America (FTA) with a date of symptom onset on 
24 November 2015. On 18 December, the laboratory of 
virology of the University Hospital of Martinique con-
firmed a ZIKV infection by RT-PCR in a person not con-
nected to the family cluster and who had not travelled. 

On 18 December, the first autochthonous case was 
confirmed in Saint Laurent du Maroni in French 
Guiana by RT-PCR at the National Reference Centre 
for Arboviruses, Influenza virus and Hantavirus at the 
Institut Pasteur of French Guiana. On 15 January, a first 
positive RT-PCR for ZIKV was reported both in Saint 
Martin and in Guadeloupe.

This article describes the surveillance system in FTA 
and presents a clinical description of all confirmed 
ZIKV cases in Martinique from the first identified case 
to the date when laboratory confirmation of individual 
cases was stopped on 20 January 2016.

Surveillance system in the French overseas 
territories of America: French Guiana, 
Guadeloupe, Martinique, Saint Barthélemy 
and Saint Martin
In response to dengue outbreaks which are occurring 
in this area and to the emergence of chikungunya in 
2013, each FTA implemented action plans (‘Programme 
de Surveillance, d’Alerte et de Gestion’ (Psage)), based 
on the Integrated Management Strategy recommended 
by the WHO for dengue [8]. These plans include four 
phases of increasing epidemic risk. A similar plan was 
immediately applied to the risk of Zika emergence 
when the alert for Brazil was launched.

In the pre-emergence phase (phase 1), the surveillance 
aims to detect early and to laboratory-confirm the intro-
duction of the virus. Therefore, general practitioners 
(GPs) and medical microbiologists are invited to report 
all clinically suspected cases of Zika. A suspected case 
is defined as any individual with sudden onset of mac-
ulopapular rash with or without fever associated with 

Figure 1
Estimated weekly number of suspected Zika cases 
reported by general practitioners, 23 November 2015–25 
February 2016 
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at least two of the three signs conjunctival hyperae-
mia, arthralgia and myalgia, lasting for a week or less 
and without any other aetiology. When reported cases 
meet the case definition, laboratory investigations are 
systematically conducted, including identification of 
dengue, chikungunya and Zika viruses. 

Only for Martinique, from the emergence of the cur-
rent Zika outbreak until late December 2015, samples 
were sent to the French NRC (IRBA Marseille) for lab-
oratory confirmation. Starting from 4 January 2016, 
samples were also sent for biological analysis to the 
Laboratory of Virology at the University Hospital of 
Martinique. All laboratory results were collected by the 
Regional Office of the French Institute for Public Health 
Surveillance and entered into the infectious disease 
surveillance system. An extension of this system for 
Zika was developed in agreement with the French Data 
Protection Authority. 

After confirmation of the first autochthonous case in a 
territory, the phase of active ZIKV circulation (phase 2) 
is declared and the enhanced surveillance continued, 
allowing vector control action around each identified 
case in order to contain the viral circulation.

Once the outbreak is declared (phase 3), i.e. once the 
weekly number of cases does not allow biological con-
firmation or vector control around each case, the aim 
of the surveillance is to monitor the epidemic course 
and document its severity to help the health authori-
ties in their prevention and healthcare response. In 
phase 3, laboratory confirmation of all suspected 
cases is stopped. Instead, the surveillance of Zika 
syndrome is performed through weekly notification of 
clinical suspected cases by a voluntary sentinel net-
work of GPs. This sentinel network represents more 
than 20% of GPs’ total activity on each island, with a 
weekly response rate > 80%. The number of reported 
GP visits for Zika syndrome is extrapolated to total 
number of cases on the island using the ratio of all 
GPs to the participating sentinel GPs. Further, hospi-
tals have to declare all admission for GBS and for other 
neurological disorders potentially related to ZIKV. An 
ad hoc surveillance system is in place to monitor and 
describe confirmed Zika cases in pregnant women as 
well as brain defects detected or suspected in fetuses 
or in newborns possibly linked to ZIKV infection.

Phase 4 is the ending of the outbreak and the time to 
determine the health burden and prepare feedback on 
the outbreak.

Figure 2
Confirmed cases of Zika virus infection by date of onset, Martinique, 24 November 2015–20 January 2016 (n = 203)
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Furthermore, a scientific committee for surveillance of 
infectious and emerging diseases (Cemie) met regularly 
in order to assess the epidemiological situation and to 
raise recommendations regarding control measures.

Results

Epidemiological situation on 25 February 2016
Since the first report of ZIKV in the FTA, the number of 
confirmed or suspected cases has increased in a way 
that indicates continuous transmission of the virus in 
four affected territories. The epidemic phase, phase 3, 
has been declared on Martinique (20 January 2016) and 
French Guiana (22 January 2016), while Guadeloupe and 
Saint-Martin have remained in the phase 2 (active ZIKV 
circulation) (Table 1). By 25 February 2016, no ZIKV cir-
culation had been detected on Saint Barthélemy.

On Martinique, the shape of the epidemic curve 
showed an important increase in the number of cases 
during the first five weeks of the outbreak (Figure 1A). 
All districts were affected by viral circulation and the 
estimated number of clinically suspected cases of Zika 
reported by GPs on Martinique was 7,600.

On French Guiana, the number of suspected cases 
increased more slowly (Figure 1B) and the outbreak 
spread in littoral areas (from St Laurent du Maroni to 
Cayenne). The cumulative estimated number of clinical 
suspected cases of Zika reported by GPs was 1,030.

On Guadeloupe, there were cases in most districts 
and the number of suspected cases reported by GPs 
increased steadily every week (Figure 1C). The cumu-
lative estimated number of clinical suspected cases of 
Zika reported by GPs was 389 and the number of con-
firmed cases was 35.

On Saint Martin, the cumulative estimated number of 
clinical suspected cases of Zika reported by GPs was 
58 and the number of confirmed cases was 11. No Zika 

case was laboratory-confirmed and no clinical sus-
pected cases were reported on Saint-Barthélemy.
Four cases of GBS related to ZIKV infection were 
reported on Martinique and two on French Guiana. 
Two of the four cases on Martinique occurred in ZIKV-
infected patients [9] and biological investigations are 
ongoing for the other cases. One hospital admission for 
neurological disorders potentially related to Zika was 
reported on Guadeloupe (Table 1). Thirty-one cases of 
ZIKV infection in pregnant women were reported on 
Martinique, 13 on French Guiana, two on Guadeloupe 
and one on Saint-Martin. No central nervous system 
malformations related to ZIKV infection were reported, 
no malformations in fetuses or infants and no deaths 
were identified as potentially linked to Zika.

Description of confirmed cases of Zika virus 
infection on Martinique from 24 November 
2015 to 20 January 2016
Between 24 and November 2015, the day of symptom 
onset in the first case on Martinique, and 20 January 
2016, 203 suspected cases of Zika infection were labo-
ratory-confirmed by RT-PCR and/or seroneutralisation. 
Figure 2 shows their distribution by date of onset.

The male:female sex ratio was 0.43, with 61 men and 
142 women. Among the 203 confirmed cases, ZIKV 
infection was confirmed for 11 pregnant women and 
for a hospitalised patient presenting GBS [9]. No death 
due to Zika infection was identified during the ana-
lysed period. The mean age of confirmed cases was 
43 years with a standard deviation of ± 18 years (range: 
4–89 years). Half of the confirmed cases were younger 
than 42 years. 

Data from Martinique were compared with those 
from French Polynesia. The suspected case defini-
tion applied in French Polynesia was: maculopapular 
rash and/or fever and at least two of the following 
signs: conjunctival hyperaemia, arthralgia and/or 
myalgia or oedema of the hands/feet. The distribu-
tion of symptoms matching the case definition on 
Martinique vs French Polynesia is shown in Table 2. 

Table 1
Epidemiological situation and estimated number of Zika syndromes, confirmed cases of Guillain–Barré syndrome and 
Zika-positive pregnant women, by territory, as on 25 February 2016 (n = 9,077)

Territory Week of identification 
of first confirmed case Epidemiological phase Suspected 

cases

Confirmed Zika cases 
with Guillain–Barré 

syndrome 

Pregnant women 
confirmed Zika-positive

Guadeloupe 2016–02 2 - Viral circulation 
beginning 389 0 2

French Guiana 2015–51 3 - Outbreak 1,030 2 (0) 13
Martinique 2015–51 3 - Outbreak 7,600 4 (2) 31
Saint-Barthélemy NA 1 - Pre emergence 0 0 0

Saint-Martin 2016–02 2 - Viral circulation 
beginning 58 0 1

NA: not applicable.
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The most frequently reported symptoms were maculo-
papular rash (84%) and arthralgia (67%). Sixty percent 
of confirmed cases had fever and myalgia. Among the 
symptoms listed in the Zika case definition, the least 
frequently reported symptom was conjunctival hyper-
aemia (33%). Among the 33 confirmed cases without 
rash (16%), the reported clinical signs were arthralgia 
(n = 21), fever (n = 20) myalgia (n = 12) and conjuncti-
val hyperaemia (n = 9).

Other clinical symptoms reported by cases but not 
included in the case definition are shown in Table 3 
and included for example headaches (14%), pruritus 
(8%), gastrointestinal symptoms (8%), asthenia (5%), 
lymphadenopathy (5%), oedema (4%), retro-orbital 
pain (4%), ear, nose and throat symptoms (3%) and 
dizziness (1%).

Discussion
An epidemiological surveillance system for ZIKV infec-
tions was quickly implemented based on the previous 
experiences with dengue and chikungunya and has 
detected ZIKV circulation in the FTA. Monitoring data 
allowed us to follow the dynamics at the beginning 
of outbreak in the different territories. Nevertheless, 
owing to the large proportion of asymptomatic cases 
[10], the number of the estimated suspected cases 
(symptomatic cases) is likely to represent only the tip 
of the iceberg.

When comparing the clinical description of confirmed 
cases on Martinique to the ones on French Polynesia 
[11], we observed a statistically significant differ-
ence between the frequency of rash: 93% on French 
Polynesia and 84% on Martinique (p < 0.001). This clini-
cal symptom was not mandatory in the case definition 
on French Polynesia but was more frequently reported 
than in Martinique. This difference can be due to the 
difficulty observing a rash on dark skin. The most 
important difference in reported symptoms was for 
conjunctival hyperaemia, with 63% of Polynesian con-
firmed cases vs 33% on Martinique (p < 0.001). Fever 
was also less frequent among ZIKV cases on Martinique 
than on French Polynesia, with respectively 60% and 
72% (p < 0.05). Conjunctival hyperaemia and myalgia 
were not dependent on the case definition. This study 
of laboratory-confirmed cases selected through a case 

definition did not allow testing the specificity and sen-
sitivity of our case definition. However, our results 
show that the rash, foundation of our case definition, 
may be absent in a considerable proportion of patients.
 
These results are of importance for the implementation 
of a suspected case definition, the main tool for epi-
demiological surveillance systems, in territories where 
ZIKV infection is currently spreading. The case defini-
tion adopted on Martinique is maintained for outbreak 
surveillance by GPs as it has a suitable positive predic-
tive value. Furthermore, widening of the case definition 
criteria could be considered so as to be more sensitive 
in specific situations such as the diagnosis of Zika in 
pregnant women for a reactive intervention.

The epidemiological situation in the FTA is a concern 
for European areas where Aedes albopictus is estab-
lished [12]. To adapt prevention messages and improve 
knowledge, it is essential to continue the global sur-
veillance with particular attention to complications 
(neurological cases [13]), pregnant women and children 
born from infected mothers [14].

At this stage of the introduction of ZIKV on the South 
American mainland, the laboratory of the NRC in French 
Guiana who first sequenced the ZIKV genome circulat-
ing in America [15] do not see a marked spatiotemporal 
phylogeny (Asian lineage in the Americas), nor a spe-
cific cluster. Given the low genetic variability observed 
(in 10,000 bp), using a Bayesian maximum clade cred-
ibility model did not seem suitable.

Current situation
As on 7 July 2016, the epidemic phase (phase 3) has 
been declared on Guadeloupe (28 April 2016) and 
Saint-Martin (15 June 2016); ZIKV circulation has been 
detected on Saint-Barthélemy and 185 clinical sus-
pected cases have been estimated. 

The cumulative estimated number of clinical suspected 
Zika cases reported by GPs since the beginning of out-
break is 32,400 on Martinique, 20,070 on Guadeloupe, 
8,715 on French Guiana and 1,260 on Saint-Martin. 
Twenty-one cases of GBS related to ZIKV infection 
have been reported on Martinique, four on French 
Guiana and four on Guadeloupe. In addition, biological 

Table 2
Frequency of case definition symptoms in confirmed Zika cases, Martinique (n = 203) and French Polynesia (n = 297), 24 
November 2015–20 January 2016 

Signs Martinique (n = 203) 
n (%)

French Polynesia (n = 297) 
n (%) Chi-squared test

Maculopapular rash 170 (84) 276 (93) p = 0.001
Arthralgia 135 (67) 193 (65) No difference
Fever 121 (60) 214 (72) p < 0.05
Myalgia 121 (60) 131 (44) p < 0.001
Conjunctival hyperaemia 68 (33) 187 (63) p < 0.001
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investigations are ongoing for sixteen further GBS 
cases. A total of 744 cases of ZIKV infection in preg-
nant women have been reported on French Guiana, 
384 on Martinique, 225 on Guadeloupe and 12 on 
Saint-Martin. Nine malformations in fetuses or infants 
related to ZIKV infection have been reported or sus-
pected to be in FTA. Finally, one death has been identi-
fied as potentially linked to Zika on Martinique [16]. 
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Table 3
Other clinical signs in confirmed Zika cases, Martinique, 
24 November 2015–20 January 2016 (n = 203)

Signs Number of cases Frequency
Headaches     28    14%
Itch     17    8%
Gastrointestinal signs     16    8%
Asthenia     10    5%
Lymphadenopathy     10    5%
Oedema     8    4%
Retro-orbital pain     8    4%
Ear, nose and throat signs     6    3%
Dizziness     3    1%


