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In 2010, the Provence-Alpes-Côte d’Azur region in 
France has been experiencing a measles outbreak 
with at least 310 cases among the general population, 
which included 28 cases among healthcare workers 
(9% of all reported cases). There is, however, sub-
stantial underreporting in the notification systems of 
cases in both populations.

Background
In the Provence-Alpes-Côte d’Azur (PACA) region in 
France, the measles virus currently circulates in the 
general population [1]. Outbreaks have occurred in well-
defined groups such as nomadic minorities and Roma 
communities that are not fully vaccinated, in childcare 
centres, schools, universities, healthcare facilities and 
a prison. Hospitals have been particularly affected, as 
many measles cases visited emergency units or were 
admitted to hospital with complications.

In France, clinicians and microbiologists are requested 
to report suspected measles cases immediately to the 
regional public health authority (Agence régionale de 
santé, ARS), through the national mandatory notifi-
cation system. The French Institute for Public Health 
Surveillance (Institut de veille sanitaire, InVS) collects 
and analyses this information. Where there is noso-
comial infection, healthcare facilities are requested 
to notify the interregional infection control coordinat-
ing centres and the Agence régionale de santé, which 
in turn inform InVS, through the national early warn-
ing system [2]. As described fully elsewhere [1,2], the 
reporting includes the nature of the event, its main 
characteristics, as well as investigations and control 
measures carried out, and assistance can be requested. 

Outbreak description 
General population (preliminary data)
In the PACA region (4,780,986 inhabitants) increased 
measles transmission continued to be recorded 
in 2010. We included in our analysis the notified 

clinical and laboratory-confirmed cases with a date 
of rash onset between January 2008 and November 
2010 (preliminary data). A confirmed case can be: (i) 

Figure 1
Incidence of reported measles cases, by district, Provence-
Alpes-Côte d’Azur region, France, January – November 
2010

The numbers shown are the incidence rates per 100,000 
population.
a Districts with active case finding.
Source : Regional Health Agency (Agence régionale de santé, ARS) 
of Provence-Alpes-Côte d’Azur, France. 
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laboratory-confirmed, by detecting either measles 
IgM antibodies or measles virus nucleic acid in serum 
or oral fluid using reverse transcription-polymerase 
chain reaction (RT-PCR), or (ii) epidemiologically con-
firmed, when a link with a laboratory-confirmed case 
is proven. Case definitions for measles are detailed on 
the InVS website [3]. As of 30 November, 384 measles 
cases had been reported (Figure 1). In 2008 and 2009, 
51 and 44 cases were reported. 

In our analysis, 74 of the 384 cases reported in 2010 
were excluded because detailed data were unavailable. 
The majority of cases, 193 of the remaining 310, were 
reported by the Bouches-du-Rhône district (1,916,494 
inhabitants) (Figure 2); 126 of the 193 cases were 
reported by Marseilles (852,395 inhabitants), the big-
gest town of the region. In the PACA region, the inci-
dence increased from 1.07 per 100,000 population in 
2008 to 6.37 per 100,000 population in 2010. The inci-
dence in the Bouches-du-Rhône district reached 10.64 
per 100,000 population and in Marseilles alone 14.78 
per 100,000 population in 2010 (Figure 3). In France as 
a whole, 5,221 measles cases were reported between 1 
January 2008 and 31 August 2010: the incidence rates 
in the general population increased from 0.95 per 

100,000 population in 2008, 2.3 to 4.84 per 100,000 
population in 2010 [1,3].

The male:female ratio of the 310 measles cases in the 
PACA region was 1:2. The disease affected all ages, 
but the people most affected were those under one 
year (10% of cases, n=31) and 20–29-year-olds (25% of 
cases, n=74). The highest incidence rate was observed 
in children under two years (51.07 per 100,000 popula-
tion) (Figure 4).

Measles vaccination status was available in 81% of 
cases (n=250): 204 (82%) were unvaccinated, 37 (15%) 
had received a single dose of measles-mumps-rubella 
(MMR) vaccine, four (2%) two doses and five (2%) 
unspecified number of doses. 

The proportion of laboratory-confirmed cases was 
58% (n=180) and the D4 genotype was identified in 13 
samples. 

Information on hospital admission was available for all 
cases except one; 98 (32%) were admitted to hospital; 
of these, 29 were hospitalised in Marseilles. 

Figure 2
Incidence of reported measles cases in Bouches-du-Rhône district, Provence-Alpes-Côte d’Azur region, France, January – 
November 2010

Source : Regional Health Agency (Agence régionale de santé, ARS) of Provence-Alpes-Côte d’Azur, France.
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A total of 34 cases had complications: 20 of these were 
in cases who had been hospitalised. There were no 
complications in infant cases, 11 cases with compli-
cations were aged 1–9 years, nine cases were 10–19 
years and 14 were older than 20 years. Acute encepha-
litis was reported in an unvaccinated six-year-old case 
and pneumonia in 23 cases. No measles-related deaths 
were reported.

Nosocomial infection of healthcare 
workers (preliminary data)
In the PACA region, healthcare workers were particu-
larly affected by measles, with 28 cases reported in 
2010 (as of 30 November) through the mandatory noti-
fication system, representing 9% of all cases in the 
general population. Four cases were nurses, four were 
medical doctors, 11 were students (two nursing stu-
dents and nine medical students) and seven were other 
types of healthcare workers; for two cases, their type 
of healthcare work was unspecified. Of these 28 cases, 
23 were reported from Bouches-du-Rhône district; 15 
of the 23 were from Marseilles. Only two of the 28 
cases were reported through the early warning system.

The male:female ratio of the 28 cases was 0:6. A total 
of 18 cases were aged 20–29 years and 10 were older 
than 30 years (the eldest was 55 years). 

Measles vaccination status was known for 22 of the 
cases: 14 were unvaccinated, six had received a single 
dose of vaccine and two had had two doses. 

Nine cases were admitted to hospital, of whom six 
were hospitalised in Marseilles. 

Control measures
Several control measures were implemented by the 
Agence régionale de santé according to the national 
guidelines [4]. They included providing information 
to the general public and providing targeted informa-
tion to healthcare professionals, by individual letter 
to general practitioners and heads of nursing schools 
in the Bouches-du-Rhône district. The communication 
was focused on vaccinating the general population and 
healthcare workers according to the national immuni-
sation schedule and proposed post-exposure vacci-
nation or immunoglobulin for people at high risk for 
severe disease as a result of measles virus infection. 

During measles transmission among healthcare work-
ers and/or hospitalised patients, most healthcare 
workers implemented barrier measures, and unvacci-
nated or non-immune healthcare workers and patients’ 
contacts were vaccinated locally. Contacts outside the 
hospital, relatives and external patients that could 
have been infected by a case were identified, informed 
and invited to contact their general practitioner in 
order to ascertain their vaccination status and to com-
plete their vaccinations if necessary. 

Discussion
A high number of measles cases has been reported in 
2010 in the PACA region, in particular in Marseilles. 
However, the number of measles cases reported is 
less than the true number of cases, for various rea-
sons: cases were excluded from the analysis because 
of missing data, and clinicians and microbiologists did 
not report all cases to health authorities. InVS dem-
onstrated that during investigations of measles out-
breaks in 2008, cases reported through the national 
mandatory notification system represented only 10% 
of all detected cases [5]. Often, only the first case in 
a household is reported: any secondary cases are not. 
The high proportion of hospitalised cases from the 
general population seems to reflect a better compli-
ance in notification by their health professionals than 
by general practitioners.

In healthcare facilities, underreporting through manda-
tory notification and early warning systems is the main 
reason for underestimating the number of cases. For 
example, more cases have been identified by the pub-
lic hospitals of Marseilles than have been declared to 
the Agence régionale de santé [6,7].

Figure 4
Incidence of reported measles cases in Provence-Alpes-
Côte d’Azur region, France, January 2008 – November 
2010
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Figure 3
Incidence of reported measles cases in Provence-Alpes-
Côte d’Azur region, France, by year, January 2008 – 
November 2010
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The low measles immunisation coverage among the 
general population and healthcare workers, who can 
infect vulnerable persons who they treat, facilitates the 
expansion of the outbreak in the region [8]. In 2007, 
among children aged 24 months, the vaccination cov-
erage (one dose) reached 92% in the Alpes-Maritimes 
district, 89% in the Bouches-du-Rhône district and 
87% in Var district (no data are available from the 
other districts of the PACA region); at national level, it 
was 90% [9]. Clinical diagnosis of measles cases must 
be better understood by general practitioners, and 
case notification and the implementation of preventive 
measures, including catch-up and post-exposure vac-
cinations, must be improved.

Insufficient implementation by healthcare workers and 
general practitioners of the current recommendations 
issued by the French health authorities [4] and unsuit-
able control measures in some healthcare facilities are 
the cause of measles transmission in healthcare work-
ers and hospitalised patients [8]. Awareness among 
the healthcare workers, particularly occupational 
medical staff, must be raised to implement specially 
adapted preventive and control measures in hospi-
tals units, especially in emergency rooms and wards 
where all patients admitted to hospital with rash and 
fever must be isolated and strict infection control 
procedures applied before diagnostic confirmation. 
Preventive measures need also to focus on improving 
the hospital’s knowledge of the serological status of 
their patients and on vaccinating them if they are not 
immunised, because immunisation is the only reliable 
protection against nosocomial spread of measles [10].
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