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From 1 January to 14 April 2011, a total of 155 measles 
cases were notified in Belgium, whereas throughout 
2010, there were only 40. Of the 103 cases with known 
vaccination status, 87% had not been vaccinated with 
measles-mumps-rubella vaccine. The resurgence of 
measles is the consequence of insufficient vaccine 
coverage in previous years. Efforts to communicate 
the benefits of measles vaccination to the public and 
to advise health professionals on control measures 
and outbreak management are ongoing.

Resurgence of measles in Belgium in 2011
Since the beginning of 2011, Belgium has seen an 
increase in the number of measles cases. As of 14 April 
2011, a total of 155 cases were reported through man-
datory notification. In 2009 and 2010, only 33 and 40 
cases, respectively, were reported. This in contrast to 
the period between April 2007 and May 2008, when 
a large measles outbreak, with more than 130 cases, 
occurred in Orthodox Jewish families in Belgium [1]. 

Background
Since 2003, paediatricians in a sentinel network sur-
veillance system (PediSurv) and general practitioners 
in Belgium have recorded the number of measles cases 
[2]. Mandatory notification of the disease was adopted 
in the French-speaking community (in Wallonia) in 
2006 and in the Flemish-speaking community (in 
Flanders) and in Brussels in 2009, as recommended 
in the national plan for elimination of measles and 
congenital rubella [3]. Physicians and microbiologists 
have to report suspected measles cases without delay 
to the regional health authorities or to PediSurv [2]. 
Laboratory confirmation is strongly recommended 
for sporadic cases, preferably by testing of oral fluid. 
Samples are sent to the Belgian National Reference 
Laboratory, where detection of measles virus-specific 
IgM and measles virus detection by PCR is carried out, 
as well as genotyping of the circulating viruses [4]. 
Notification forms are collected and analysed centrally 
at the Belgian Scientific Institute of Public Health.

Vaccination of measles-mumps-rubella (MMR) vaccine 
was introduced in Belgium in 1985 (one dose) and 1995 
(two doses). The current measles vaccination strategy 

consists of two doses of MMR vaccine, the first at 12 
months of age and the second between the age of 10 
years and 13 years. Vaccination is free of charge and 
systematically offered through the childhood immuni-
sation and school health programmes. Immunisation 
status is verified by childcare and public school serv-
ices. If necessary, a catch-up dose is offered at the 
age of 5–7 years and 14–16 years. Despite these pro-
grammes, vaccination coverage of more than 95% with 
one dose of MMR vaccine – needed to meet the measles 
elimination goal for 2010 [5] – was reached in 2008 in 
only one of the three regions in Belgium (Flanders) 
(Table). Coverage of two MMR doses is lagging further 
behind. The coverage for children aged 18–24 months 
and second-year secondary school students (aged 
14–16 years) is estimated in Flanders by a stratified 
multistage random sampling method; in Wallonia, a 
cluster sample survey method is used [6-8],  The cov-
erage shown in the Table is as reported by the commu-
nities, who are in charge of the vaccine programmes.

Outbreak description
Measles resurgence in Belgium this year began with 
an outbreak in anthroposophical schools in Ghent 
(Flanders) in February. A total of 56 children were 
affected – most of their parents were opposed to MMR 
vaccination. At the same time, outbreaks and spo-
radic cases were reported elsewhere in the country, 
especially in Brussels and Wallonia (Figure 1).These 
outbreaks often occurred after people had travelled 
to France, with spread of the measles virus to unvac-
cinated family members or pupils at school. Besides 
the outbreak in Ghent, we identified at least six small 
interfamilial outbreaks, two in schools and one in a 
Roma community. In 16 cases, an epidemiological link 
or recent ski trip to France  was reported, and one case 
fell ill after travelling to Italy. In France, more than 
3,700 measles cases were reported in January and 
February 2011 [9]. 

Virus transmission is still ongoing, with 151  cases 
reported in Belgium during January to March 2011, 
compared with five for the same period in 2010 (Figure 
2). A further four cases were reported during 1 to 14 
April 2011.
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Table 
Vaccination coverage of measles-mumps-rubella vaccine in Belgium by region, 1995–2009a 

Region and MMR dose
Percentage MMR vaccination coverage

1995 1999 2000 2003 2005 2006 2008 2009
Brussels
First dose 68.1 – 74.5 – – 91.1 – –
Second dose – – – – – 70.5 – –
Flanders
First dose – 83.4 – – 94.0 – 96.6 –
Second dose – – – – 83.6 – 90.6 –
Wallonia
First dose – 82.4 – 82.5 – 89.0 – 92.4
Second dose – – – – – 70.5 – 75.5

MMR: measles-mumps-rubella.
a Vaccine coverage as reported by the French-speaking and Flemish-speaking communities.
Source: [6-8].

Figure 1
Geographical distribution of measles cases in Belgium, January–March 2011 (n=151)

The internal lines represent the provinces. The dots represent the number of cases by municipality.
Source: Scientific Institute of Public Health, Brussels, Belgium. Preliminary data.
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Details of cases
Of the 155 Belgian cases identified between January 
and 14 April 2011, 147 had known date of birth and date 
of symptom onset. Their median age was nine years 
(range: 0–20 years). The median age of the cases not 
belonging to the outbreak in anthroposophical schools 
(n=99) was 12 years (range: 0–49 years). One third of 
all the cases were aged 15 years or older (Figure 3). 

Among the 12 cases aged less than one year, eight 
were laboratory confirmed. Four cases were younger 
than nine months.

Vaccination status was known for 103 cases (66%). Of 
these, 90 had not been vaccinated with MMR vaccine. 
Of the 13 vaccinated cases, all had received one dose 

Figure 3
Reported measles cases with known date of birth, by age group, Belgium, 1 January 2008–14 April 2011

Source: Scientific Institute of Public Health, Brussels, Belgium. Preliminary data.
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Figure 2
Reported measles cases, by month of symptom onset, Belgium, January 2007–March 2011 

Source: Scientific Institute of Public Health, Brussels, Belgium. Preliminary data.
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of MMR vaccine (Figure 4), but sometimes this could 
not be verified on the vaccination chart. No recently 
vaccinated measles case was reported. In the cases 
older than one year, and thus old enough to be vacci-
nated, the main reasons for non-vaccination were their 
parents’ anthroposophical beliefs (55%), anti-vaccina-
tion counselling of the paediatrician resulting in paren-
tal refusal (26%) or vaccination could not be carried 
out due to circumstances such as illness or travelling 
(13%).

Complications
Hospitalisation was required for 19 patients. Seven 
cases were diagnosed with pulmonary complications: 
in one infant, this was followed by septic shock. One 
case of encephalitis occurred in a man in his late thir-
ties. No deaths were reported.

Laboratory results
More than two thirds (n=108) of the cases reported as 
of 14 April 2011 have been confirmed, either by detect-
ing measles virus-specific IgM antibodies or viral RNA 
by reverse transcription-PCR (67 cases) or by an epide-
miological link with a laboratory-confirmed case (41 
cases). Preliminary results from the National Reference 
Laboratory showed that all viruses had genotype D4. 
However, two different subvariants of D4 were dis-
tinguished. The first subvariant strain MVs/Ghent.
BEL/09.11/1/[D4], isolated during the outbreak in 
Ghent, is clearly related to MVs/Hamburg.DEU/03.09/
[D4]. A second subvariant strain, MVs/Brussels.
BEL/08.11/[D4], detected in Wallonia, is indistinguish-
able from strains reported by reference laboratories in 
France (MVs/Paris.FRA/18.10/[D4]).

D4-Hamburg is a new strain of measles virus imported 
from London, United Kingdom, to Hamburg, Germany, 
in December 2008 [10]. D4-Hamburg has been present 
in Europe for more than two years and has led to more 
than 25,000 cases in 12 countries. Its spread was 
mainly but not exclusively associated with travelling 
Roma.

Control measures
Several control measures were implemented by local 
health authorities, according to the guidelines of the 
public health surveillance of the regions. Vaccination 
campaigns were organised in the anthroposophic 
schools in Ghent. Targeted information to health pro-
fessionals and schools were sent. The national commit-
tee for the elimination of measles and rubella issued a 
press release, gave interviews on television and pub-
lished articles in the press to inform the general pub-
lic about the outbreaks and the need to be vaccinated. 
The main recommendations are for people to undergo 
vaccination according to the national immunisation 
schedule and to propose post-exposure vaccination, 
depending on age, time since exposure and existence 
of underlying diseases.

Discussion
Although measles incidence rate in 2009 was low, at 4 
per 1,000,000 population, it did not meet the measles 
virus elimination indicator of less than one measles 
case per 1,000,000 population [5]. This suggests that 
progress has been made in Belgium towards elimina-
tion, but the current measles resurgence is not unex-
pected, given the insufficient vaccination coverage of 
MMR vaccine in Belgium in the past, allowing for silent 
accumulation of susceptible individuals. Current cover-
age, as reported by the French-speaking and Flemish-
speaking communities, at 18–24 months of age with 
at least one dose is 92.4% in Wallonia and 96.6% in 
Flanders [6-8]. 

During outbreak investigations, several cases were 
identified who had not been notified to the local health 
authorities. This suggests that data available through 
the routine notification system underestimate measles 
incidence. Failure to notify such cases can be explained 
by no medical consultation for secondary cases in the 
same family plus insufficient knowledge or low motiva-
tion of some doctors regarding the notification proce-
dure. The fact that measles only became mandatorily 
notifiable in 2009 for all the Belgian territory may also 
contribute to the underreporting.

The existence of groups with low measles vaccine cov-
erage due to opposition to vaccination for religious 
or philosophical reasons or fear of side effects has 
been identified as one of the major barriers to achieve 
measles elimination in Europe [11]. In Belgium, anthro-
posophical schools, in which most of the children are 
unvaccinated, are mainly located in Flanders; only 
few are in Brussels and Wallonia. Other groups were 
affected by measles virus in Brussels and Wallonia – 
for example. a Roma community and families opposed 
to vaccination due to fear of side effects. Patients 
attending medical practices in which attention is not 
paid to their vaccination status, presumably due to 
reluctance or negligence, can also play a role in low 
vaccination coverage.  

This resurgence of measles in Belgium highlights 
the need to improve and maintain high vaccination 

Figure 4
Known vaccination status of measles-mumps-rubella 
vaccine of measles cases by age group, Belgium, 
1 January–14 April 2011, preliminary data (n=103)

Source: Scientific Institute of Public Health, Brussels, Belgium.
Preliminary data.
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coverage, along with disease surveillance and out-
break-control capabilities. Our findings also draw 
attention to the need to sensitise health profession-
als and raise their awareness of the issues through 
medical education. Convincing parents and health pro-
fessionals reluctant to vaccinate children with MMR 
vaccine will be a challenge. Case investigation of every 
single measles case is a prerequisite to achieving the 
goal of measles elimination by 2015, planned by the 
World Health Organization Regional Office for Europe 
[12].
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