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We report an increase in the incidence of measles in 
a population with consistently high and improving 
immunisation coverage in Ferrara province, north-
ern Italy. During the first six months of 2010, 19 
cases were confirmed, 10 of which were hospitalised. 
General practitioners, paediatricians and local health-
care authorities were alerted about the outbreak and 
asked to notify all suspected cases. We need to fur-
ther increase immunisation coverage and to maintain 
and implement the monitoring system.

Background 
In Italy measles vaccination is recommended with a 
two-dose schedule, with the first dose of measles-
containing vaccine administered to children between 
12 and 15 months of age and the second dose at the 
age of five to six years. The combined measles-mumps-
rubella (MMR) vaccine was included in the national 
vaccination schedule in 1999, and has been provided 
free-of charge to all children since 2002. 

Thanks to the implementation of surveillance plans and 
interventions to improve vaccination coverage, the inci-
dence of measles in Italy has decreased considerably 

in the past decades from 150 per 100,000 0-14 year-old 
inhabitants in the 1960s to 15 in 2000 and 1 in 2006 
[1-2]. At the same time, the national vaccination cov-
erage at the age of 24 months increased significantly 
from 84% in 2003 to 90% in 2006, although with dif-
ferences between regions [3]. Since 1998, the surveil-
lance on vaccination coverage rates at national level 
has collected data on immunisations in newborns by 
a cluster sampling method. The same methodology is 
used to evaluate vaccination coverage rates in 16 year-
old adolescents. Thus, national data on vaccination 
coverage for the first dose in children over two years 
of age and for the second dose are not available [4]. 
Despite recent improvements, the vaccine coverage 
in Italy, similar to other European countries, remains 
below the threshold suggested by the World Health 
Organization to reach elimination of the disease, i.e. 
country-wide at least 95% of children at the age of two 
years [5]. Epidemic outbreaks in several Italian regions 
(Piedmont, Lombardy and Emilia-Romagna) have been 
described in the past three years [6], an indication that 
measles virus is circulating. Therefore, specific preven-
tive interventions should be strengthened. Here we 
describe a measles outbreak that occurred in the first 

Figure 2
Laboratory-confirmed measles cases by sex, Ferrara 
province, Italy, 1 January 1999–30 June 2010 (n=31)
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Figure 1
Coverage with first dose of measles-containing vaccine 
by the age of 24 months in Ferrara province and Emilia-
Romagna region, Italy, 1999-2008
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six months of 2010 in the province of Ferrara, in the 
Emilia-Romagna region, north-east Italy, an area with 
historically high immunisation coverage rates [7]. 

Epidemiological update and 
outbreak description 
Ferrara had a population of approximately 360,000 
inhabitants, and 2,813 newborns in 2009 [8]. According 
to national legislation [1] and the European case defini-
tion for measles [9], the identification of a case requires 
the detection of measles-specific IgM antibodies in the 
serum of a person notified with clinical symptoms of 
measles who had no record of recent vaccination. Since 
1999, only notified and laboratory-confirmed (IgM-
positive) cases have been reported by the healthcare 
workers in the local health unit to the regional informa-
tion system of infectious diseases in Emilia-Romagna. 
Epidemiologically linked cases are notified but not 
reported to the information system. For each case, 
this database collects personal data (age, sex, place 
of residence), clinical information (if complications or 
hospitalisation occurred) and vaccination status. 

In 1999 the vaccine coverage at 24 months of age was 
94.9% in Ferrara province, and it has increased over 
the years, reaching in 2008 96.7% with one dose at 24 
months of age and 91.1% with two doses at six years of 
age. The vaccine coverage has been higher in Ferrara 
than in the region of Emilia-Romagna as a whole since 
1999 (Figure 1) [7]. Over the past ten years the measles 
incidence has been stable in the province and trans-
mission has ceased spontaneously, indicating that vac-

cination coverage has been high enough to break the 
chain of infection. 

Only 17 laboratory-confirmed cases of measles were 
observed between 1999 and 2009, with between 0 and 
5 cases per year (Figure 2). During the first six months 
of 2010, however, 23 cases were reported, 14 of whom 
were laboratory-confirmed and are shown in Figure 
2. Five cases were epidemiologically linked to one of 
the confirmed cases but not laboratory-confirmed and 
hence not included in the regional information system 
of infectious diseases. The remaining four cases were 
neither laboratory-confirmed nor linked and are not 
further analysed here. 

General practitioners, paediatricians and local health-
care authorities were alerted about the outbreak and 
asked to notify all cases with symptoms suggestive of 
measles. The following case classification was used: 

•	  Suspected: a person with any febrile illness accom-
panied by rash; 

•	  Probable: a case that met the clinical case defini-
tion [9], had non-contributory or no serological or 
virological test results, and was not epidemiologi-
cally linked to a confirmed case; 

•	  Confirmed: a case that was laboratory-confirmed 
or that met the clinical case definition and is epi-
demiologically linked to a confirmed case. A lab-
oratory-confirmed case did not need to meet the 
clinical case definition. 

Table 
Characteristics of measles cases, Ferrara province, Italy, 1 January–30 June 2010 (n=19)

Case Age Sex MMR vaccination status Hospitalisation Complication Epidemiological link
1 16 years F Unvaccinated No No No (index case)
2 48 years F Unvaccinated Yes Pneumonia No
3 44 years M Unvaccinated Yes No No
4 12 months M Unvaccinated No No No
5 19 years M Unvaccinated Yes No No
6 11 months M Unvaccinated No No No
7 11 years M Unvaccinated Yes No No (index case of the linked cluster)
8 42 years F Unvaccinated Yes No No
9 11 years F Unvaccinated No No Yes (primary school)
10 20 years M Unvaccinated Yes No No
11 54 years F Unvaccinated Yes No No
12 49 years M Unvaccinated Yes No No
13 10 years M Unvaccinated No No Yes (primary school)
14 14 months M Unvaccinated Yes No No
15 36 years M Unvaccinated No No No
16 10 years F Unvaccinated No No Yes (primary school)
17 5 years F Vaccinateda No No Yes (primary school)
18 13 months F Vaccinateda No No Yes (sister of number 17)
19 34 years M Unvaccinated Yes No No

M: male; F: female; 
a Vaccination with one single dose of MMR vaccine, coincidentally administered three to five days before the onset of exanthema.
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Laboratory criteria for diagnosis were a positive sero-
logic test for measles immunoglobulin M antibody, or 
significant rise in measles antibody level by any stand-
ard serologic assay, or isolation of measles virus from 
a clinical specimen [9]. A linked case was defined as a 
person who showed clinical signs of disease following 
close contact with a confirmed case during infectious 
period [10].

The index case, notified on 5 March, was a 16-year-old 
unvaccinated girl. She had no close contact with any 
other case nor a history of travel in areas where recent 
outbreaks were described. Therefore, a clear source of 
infection could not be identified for this case. The five 
epidemiologically linked cases formed a cluster noti-
fied in the period from 9 to 29 April. An 11-year-old boy 
was identified the index case; all cases attended the 
same primary school, except for a 13-month-old girl, 
the sister of a pupil. 

The mean age among the 19 confirmed cases was 
21.7 years (range 11 months to 54 years) (Table). The 
mean delay between the onset of the exanthema and 
the notification to the authorities was 3.3 days. Ten 
patients required hospitalisation. One patient had a 
complication (pneumonia). Two of the 19 cases had 
been vaccinated against measles with one single dose 
of MMR vaccine, three to five days before the onset of 
exanthema. Considering the incubation period for mea-
sles of 8-12 days, these two patients probably acquired 
the infection before immunisation and were in the incu-
bation period at the time of vaccination [11].

Control measures
In accordance with current legislation [1], vaccination 
of the cases’ families and other contacts has been pro-
posed. Moreover, as a measure to control the spread of 
the disease, students and teachers who had no history 
of measles vaccination or illness were encouraged to 
not to attend school until there were no more cases. 
Recreational and work activities of each case were also 
recorded. General practitioners doctors, paediatri-
cians and local healthcare authorities were requested 
to rapidly notify all patients with clinical symptoms 
suggestive of measles and to confirm the diagnosis by 
appropriate laboratory tests. All hospitalised patients 
suspected to have measles were isolated and no noso-
comial transmission has been seen. No further cases 
were reported after 12 May. It is therefore likely that 
the measles outbreak has been contained through 
implementation of adequate control measures by the 
department of public health of the local healthcare unit 
of Ferrara.

Discussion 
In 2005 the World Health Organization (WHO) had 
planned the elimination of measles in Europe no later 
than 2010 [12], but this deadline has recently been 
extended to 2015 [13]. In order to achieve this target, 
a minimum of 95% vaccination coverage with at least 
one dose in children at the age of two years should 

be reached. However, several outbreaks that occurred 
in recent years in Italy and other European countries 
are an indication that this goal has been only partially 
achieved. Historically, immunisation coverage in the 
province of Ferrara has been high, and in 1999 a vac-
cine coverage of 94.9% at the age of 24 months was 
recorded. This coverage was maintained over the fol-
lowing years, but the present outbreak shows how dif-
ficult it is to reduce the incidence of measles to less 
than one in 100,000 live births, even in an area with 
high vaccine coverage. It is noteworthy that the cases 
reported here did not give rise to large outbreaks, indi-
cating that, together with control measures, population 
immunity was high enough for the outbreak to die out.

However, as long as the measles virus is imported from 
neighbouring areas or from other countries, a popula-
tion will not be entirely without measles cases because 
the number of susceptible people will accumulate 
over time and will sustain smaller or larger outbreaks 
depending on how large and how concentrated the 
accumulated susceptible population is. Most measles 
outbreaks in Europe in recent years have started as a 
result of importation of measles from another European 
country, and Europe has on several occasions exported 
measles to measles-free areas of the world such as the 
Americas.

It is therefore necessary to make an extra effort to 
further increase immunisation coverage and to main-
tain and implement the monitoring system, especially 
in terms of quickness, completeness and accuracy of 
reporting.
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