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In October 2013, autochthonous dengue fever was 
diagnosed in a laboratory technician in Bouches-du-
Rhône, southern France, a department colonised by 
Aedes albopictus since 2010. After ruling out occu-
pational contamination, we identified the likely chain 
of local vector-borne transmission from which the 
autochthonous case arose. Though limited, this sec-
ond occurrence of autochthonous dengue transmission 
in France highlights that efforts should be continued 
to rapidly detect dengue virus introduction and pre-
vent its further dissemination in France.

In October 2013, the French National Reference 
Laboratory for arboviruses (NRL) – hosted at the Institut 
de Recherche Biomedicale des Armées, Marseille – 
reported an autochthonous case of dengue fever to 
the Regional Health Authority of Provence-Alpes-Côte 
d’Azur. The case lived in the department of Bouches-
du-Rhône, France. The national and regional health 
authorities initiated a multidisciplinary investigation 
to determine the source of infection of the case and 
the extent of possible dissemination of dengue virus 
(DENV).

Case report
On 11 October 2013, a female laboratory technician 
in her early fifties, residing and working in the area 
of Aix-en-Provence, Bouches-du-Rhône department, 
developed sudden fever with incapacitating myalgia, 
predominantly in her legs. She had not left the depart-
ment in the 15 days before onset of symptoms. Four 
days later, she developed a rash on her legs and con-
sulted her general practitioner, who prescribed symp-
tomatic treatment of fever and aches. As the symptoms 
persisted, she was taken to a hospital’s emergency 
department on two days later. On admission to hospi-
tal, she was normotensive, with a body temperature of 
38.4 °C. Laboratory analyses showed a normal white 
blood cell (7,200/mL; norm: 4,000–10,000 /mL) and 
platelet count (197,000/mL; norm: 150,000–450,000/

mL) and an elevated C-reactive protein level (145 mg/L; 
norm: <7.5 mg/L). As her condition had improved, 
despite the rash having expanded to her arms and 
back, she was discharged after 24 hours, with a diag-
nosis of ‘probable viral infection’. She consulted a 
dermatologist three days later, who suspected an arbo-
viral infection and sent blood samples to the NRL. 

A panel of sera obtained during the acute and convales-
cent phases (days 6, 10, 14 and 35 after symptom onset) 
was investigated using in-house real-time reverse 
transcription polymerase chain reaction (RT-PCR) and 
serological assays (in-house IgM antibody capture 
(MAC)-enyzme-linked immunosorbent assay (ELISA) 
and indirect IgG ELISA) for DENV and West Nile, chikun-
gunya and Toscana viruses (Table). For the first serum 
sampled on day 6, the real-time RT-PCR for DENV was 
positive, with a high cycle threshold (Ct) value (indi-
cating a very low viral load), serotyping by real-time 
RT-PCR was negative, DENV non-structural protein 1  
(NS1) detection by rapid diagnostic test (SD Bioline) 
was negative, but IgM and IgG antibodies against 
DENV antigens were detected). IgM and IgG antibod-
ies against DENV were also detected in the next two 
serum samples (on days 10 and 14). For the last serum 
specimen, sampled on day 35, only DENV-specific IgG 
antibodies were detected: the specificity of these anti-
bodies was determined by seroneutralisation against 
DENV serotypes 1 to 4 (DEN1–4) and West Nile virus [1]. 
For West Nile virus, DEN1, DEN3 and DEN4, the 90% 
neutralisation titre was <1/20. A 90% neutralisation 
titre of 1/160 against DEN-2 was highly suggestive of 
an infection of this patient by DEN-2. 

Background
Infection with DENV – a member of the family 
Flaviviridae, genus Flavivirus – leading to dengue 
haemorrhagic fever and shock syndrome, is responsi-
ble for substantial morbidity and mortality in popula-
tions living in the tropics and among travellers to these 



2 www.eurosurveillance.org

regions [2,3]. The global burden of dengue ranges 
from an estimated 50–100 million DENV infections 
worldwide every year according to the World Health 
Organization [3] to a recent estimate of 390 million 
DENV infections per year [4]. The virus is considered an 
emerging threat to Europe because of its recent detec-
tion in southern Europe due to the continuous spread 
of Aedes (Stegomyia) albopictus (Skuse), an invasive 
mosquito species and well-known vector of chikungu-
nya virus and DENV [5,6]. Public health concern has 
been heightened since limited foci of local transmis-
sion of DENV were reported in September 2010 in Nice, 
southern France, and Croatia and more recently in 2012 
in Madeira, Portugal (where the vector was Ae. aegypti) 
[7-9].

Ae. albopictus was introduced in southern France in 
2004, near the Italian border [10]. Since then, it has 
continuously spread eastwards and northwards and 

has to date colonised 17 departments (administra-
tive districts) including Bouches-du-Rhône since 2009 
(Figure 2) [10,11]. Prevention of the introduction of 
DENV and chikungunya virus in the departments where 
Ae. albopictus is established falls under a national 
preparedness and response plan created in 2006 
[12]. Implemented each year during the vector activity 
period, from 1 May to 30 November, the plan is based 
on enhanced surveillance aiming at the early detection 
of imported dengue and chikungunya cases. 

In mainland France, dengue has been a mandatorily 
notifiable disease since April 2006 [13]:  a case should 
be reported immediately after laboratory confirmation 
[12]. In addition, in the areas and period of vector activ-
ity, physicians and laboratories are asked to immedi-
ately notify suspected imported cases to the local 
health authorities and to send blood samples directly 
to the NRL for laboratory confirmation. These actions 

Figure 1
Timeline of epidemiological features and laboratory results of sera from autochthonous and imported case of dengue, 
Bouches-du-Rhône, France, September–November 2013

DENV: dengue virus; EID: Entente Interdépartementale pour la Démoustification du littoral Méditerranéen; ELISA: enzyme-linked 
immunosorbent assay; ND: not done; NLR: National Reference Laboratory for arboviruses; RHA: regional health agency ;  
RT-PCR: reverse transcription polymerase chain reaction.

a Initially reported as a suspected case.

November
15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 14 15

18 Viraemia 26 10 Viraemia 18

Aedes 18 28

Contaminant exposure period

Seroneutralisation
titre ND ND ND ND ND

1/
16

0 
fo

r D
EN

-2

Ig
M

 - 
Ig

G 
-

Ig
M

 +
 Ig

G 
+

Ig
M

 +
 Ig

G 
+

Ig
M

 +
 Ig

G 
+

Ig
M

 - 
Ig

G 
+

Ig
M

 - 
Ig

G 
+

DE
N-

2 
+

- ND ND ND ND

- + ND ND ND ND

Imported casea

Autchtonous case

September October

 Extrinsic cycle - 10 days

NRL result  negative

 

Symptom

 

onset

 

Serum 1

 

Symptom 
onset 

 

 
 

 

 

Information to 
RHA and  EID for 
mosquito control 

   

Serum 2
Day 56

 

Serum 4 
Day 35 Serum  3 

for control 
EID entomological 
investigation negative

Dermatologist visit 
Serum 2 
sent to NRL

Hospital
emergency 
17–18 
Serum 1 

NRL result positive 
Information to RHA

 

  Incubation period 2−14 days

In-house 
ELISA for 
DENV

Real-time RT-PCR 
for DENV serotypes 
for DENV

Pan-DENV 
real-time
RT-PCR



3www.eurosurveillance.org

guide entomological investigations followed by vector 
control measures when appropriate. 

The investigation
As the case could have been exposed to blood during 
her laboratory work, two hypotheses on the source 
of infection and mode of DENV transmission were 
explored: occupational transmission through acciden-
tal exposure to blood from a viraemic patient or local 
vector-borne transmission. 

Occupational transmission
Considering an incubation period of 2 to 14 days, in 
agreement with earlier reports of occupational DENV 

infection [14-16], we defined the period of likely expo-
sure as 27 September to 8 October. The autochtho-
nous case carried out on average 60 venous punctures 
a day from patients. She had no recollection of any 
direct blood exposure during this period. However, 
she reported not wearing gloves while collecting 
blood and presented skin excoriations on her fingers. 
Among patients sampled in her workplace, none had 
blood taken for dengue fever suspected by a physician. 
Nevertheless, we screened for DENV all patients sam-
pled in the laboratory during the case’s likely period 
of infection who presented with symptoms of or a his-
tory compatible with dengue. The criteria for screen-
ing were fever without diagnosis, reported travel in an 

Figure 2
Departments colonised by Aedes albopictus, France, 2004–2013
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area where dengue was reported, leucopenia, throm-
bocytopenia, hepatic cytolysis, negative viral serology 
and negative rapid or blood smear tests for malaria. 
The NRL conducted DENV real-time RT-PCR and serol-
ogy on the 15 blood samples still available from the 
18 patients who met the selection criteria. All tested 
negative. 

Vector-borne transmission
The patient reported no mosquito bites but remem-
bered a sudden pricking sensation compatible with a 
mosquito bite on the evening of 3 October (eight days 
before symptom onset), when she was near her work-
place in Bouches-du-Rhône. She reported no recent 
contact with travellers returning from an area with cur-
rent epidemics or endemic for dengue.

A review of the surveillance database did not identify 
any case of imported dengue confirmed by the NRL in 
Bouches-du-Rhône since 1 August 2013. However, one 
suspected case had been notified in a neighbouring 
department in a woman who developed fever and a 
rash on 19 September, five days after returning from 
the Caribbean island of Guadeloupe, where a dengue 
outbreak was ongoing [17]. Sera collected on day 2 of 
her illness tested negative for DENV, West Nile, chi-
kungunya and Saint Louis encephalitis viruses by our 
in-house real-time RT-PCR and serological assays. An 
entomological investigation of her residential area and 
places visited had been carried out on 24 September, 
before the negative test results were available. Among 
the places visited, the woman mentioned a short visit, 
the day before symptom onset, close to (less than 200 
metres from) the workplace of the autochthonous case. 
Although an ovitrap placed nearby this workplace had 
been found colonised with 43 eggs of Ae. albopictus in 
late September 2013, no evidence of mosquito activity 
was found during an investigation on 23 September, 
hence no vector control measures were implemented at 
that time. 

After the detection of the autochthonous case, we 
retested the serum sample of the suspected imported 
case by sero-specific real-time RT-PCR for DENV and 
by rapid diagnostic test for NS1 detection. An addi-
tional serum sample was collected on day 56 for serol-
ogy testing. The NS1 test and the pan-DENV real-time 
RT-PCR were negative, the real-time RT-PCR for DEN-2 
was positive with a high Ct value. In the later serum 
sample (day 56), only IgG antibodies against DENV 
were detected. These laboratory findings confirmed 
an infection with DEN-2 for this patient returning from 
Guadeloupe (considered the index case). 

Control measures
Under the hypothesis of local vector-borne transmis-
sion, two places were chosen for identifying primary 
or secondary cases of DENV infection and for conduct-
ing immediate control measures: the autochthonous 
case’s home, where she stayed while viraemic, and her 

place of work close to which eggs of Ae. albopictus had 
been detected in September.

The local health authorities and vector control opera-
tors jointly carried out the following activities in an 
area of 200 metres around the autochthonous case’s 
home and workplace: door-to-door case finding; 
any mosquito breeding sites treated by mechanical 
destruction or larvicide treatment sites; and adulti-
cide sprayings. Physicians and laboratories in the area 
were asked to report any patients with symptoms com-
patible with DENV infection since 1 August, including 
sudden onset of fever (>38.5 °C) and at least one pain 
symptom, including headache, arthralgia, myalgia, 
lower back pain or retro-orbital pain. Two suspected 
cases were identified. Neither tested positive for DENV 
by real-time RT-PCR or serology. 

Discussion
This second report of autochthonous dengue in main-
land France follows a cluster of two locally acquired 
cases in Alpes-Maritimes in 2010 [7]. Because our 
patient was a laboratory technician who daily collected 
blood specimens, we not only explored vector-borne 
local transmission of DENV but also thoroughly inves-
tigated potential occupational transmission. The latter 
hypothesis appears unlikely since, unlike the situa-
tion for other occupational dengue cases [14-16], our 
investigation pinpointed neither a viraemic or infected 
patient sampled nor any accidental exposure to blood 
at the laboratory during the likely exposure period of 
the case. 

Several findings are in favour of vector-borne transmis-
sion in the Bouches-du-Rhône department. Firstly, our 
retrospective laboratory confirmation of an imported 
case of dengue, who had visited the immediate vicin-
ity of the autochthonous case’s workplace, while 
potentially viraemic (one day before symptom onset). 
Secondly, the 22-day delay between symptom onset 
of the imported and autochthonous case, which is 
compatible with the intrinsic (1–14 days) and extrin-
sic (10 days) incubation period for DENV [18]. Thirdly, 
the presence of Ae. albopictus eggs in the ovitraps in 
September, indicating the presence of the potential 
vector. Finally, laboratory confirmation of DENV infec-
tion of the same serotype, DEN-2, in both the autoch-
thonous case and the case imported from Guadeloupe. 
In August to October 2013, DEN-2 was not the prevail-
ing circulating serotype in Guadeloupe, but remained 
frequent [17].

The virological data presented in this paper on the two 
human cases of DENV infection do not follow the clas-
sical and average kinetics of viraemia and antibody 
response. The individual host response is known to be 
variable regarding the viral load in blood, the duration 
of viraemia and the duration of IgM detection and is also 
dependent on the DENV responsible for the infection 
[19,20]. Unfortunately, although viral RNA was detected 
in the acute phase sample of the autochthonous case, 
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we were unable to serotype and sequence the ampli-
fied product due to a very low viral load. Further com-
parison of the virus isolates by sequencing is therefore 
impossible. Two blind passages on Vero and C6/36 cell 
lines will be carried out to try to isolate the virus from 
the acute phase sera. NS1 was not detected for these 
two cases. However, the detection of NS1 is generally 
less sensitive than viral genome detection by real-time 
RT-PCR [20,21]. 

This local transmission of dengue highlights once again 
that mainland France is subject to overspill of dengue 
outbreaks, particularly from the French Antilles in the 
Caribbean. The implemented investigations and control 
measures were derived from a national plan against 
dengue and chikungunya that provides a framework 
for rapid review and exchange of information between 
epidemiological, entomological, laboratory and medi-
cal experts and decision-makers. 

The autochthonous case was diagnosed only after a 
third and specialised medical consultation. We need 
therefore to further raise the awareness of physicians 
and laboratories regarding diagnosis of dengue in 
international travellers and the possibility of autoch-
thonous transmission in areas where Ae. albopictus is 
established. Similarly, we should not discontinue our 
efforts to inform travellers to areas affected by dengue 
about individual protection against mosquito bites and 
early symptoms of dengue.

No further case could be related to this local transmis-
sion cycle of dengue in Bouches-du-Rhône. Although 
precautionary mosquito control was applied, this could 
very well have been a self-limiting viral dissemination 
since it occurred shortly before the end of the vector 
activity period in late November.

Conclusion
Although limited, this autochthonous transmission of 
DENV in southern France is a clear reminder that local 
transmission can be triggered in Europe by the intro-
duction of the virus in areas colonised by Ae. albopic-
tus, as it occurred already in 2010 in Nice. The French 
preparedness and response plan, in operation since 
2006, proved pivotal to detect and control this threat.

Reducing the risk of local DENV dissemination to zero 
appears an elusive goal in the context of the continu-
ous spread of Ae albopictus. Coordinated enhanced 
surveillance and response are therefore the backbone 
of the prevention of the occurrence of autochthonous 
cases and the containment of possible outbreaks. 
Such a plan requires, however, multidisciplinary exper-
tise and resources and should be adapted wisely and 
regularly to ensure its sustainability and efficiency. In 
addition, innovative vector control methods and fur-
ther elucidation of the dynamics of DENV transmission 
in non-endemic areas are needed to keep Europe safe 
from dengue.
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