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From 1 October 2010 to 31 December 2011, Italy experi-
enced high measles burden with 5,568 measles cases
(37.4% laboratory-confirmed) reported to the enhanced
measles surveillance system (cumulative incidence in
the 15-month reference period: 9.2/100,000 popula-
tion). Adolescents and young adults were especially
affected, and the median age of cases was 18 years.
Most cases (95.8%) were either unvaccinated or
incompletely vaccinated. Complications were reported
for 20.3% of cases, including 135 cases of pneumonia,
seven of encephalitis and one case of Guillain-Barré
syndrome. One death occurred in an immunocom-
promised adult. Over 1,300 cases were hospitalised.
Identified priorities for reaching the measles elimina-
tion goal include evidence-based interventions such
as reminder/recall for both doses of measles vac-
cine, supplementary immunisation activities aimed at
susceptible age cohorts, and vaccinating healthcare
workers.

Introduction

Measles is an acute viral illness with the potential for
severe and life-threatening complications. The disease
can be prevented by a safe and effective vaccine and
globally, measles control activities have been very
successful in reducing measles incidence and mortal-
ity. Since measles virus infects only humans, elimina-
tion is possible, and all regions of the World Health
Organization (WHO) except the South-East Asia Region
have set an elimination goal to be achieved by 2020
or sooner [1,2]. In the European Region the target date
for elimination has recently been moved from 2010 to
2015. As most other European countries, Italy failed to
reach measles elimination by 2010 and in accordance
with European goals, also revised its target date for
elimination to 2015 [3]. Thanks to intensive vaccination
and surveillance efforts, elimination was achieved in
the WHO Region of the Americas in 2002 and in many
other countries such as Finland (in 1994) and South
Korea (in 2006) [1, 4-5].
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The very high transmissibility of measles infection,
as evidenced by a basic reproduction number (Ro)
between 11 and18, poses a great challenge to elimina-
tion and requires very low susceptibility levels in the
population [6]. This can be achieved by reaching and
maintaining very high coverage levels of over 95%
for two doses of measles vaccine. Besides introduc-
ing a routine two-dose schedule for measles vaccine,
most countries that have interrupted endemic measles
transmission have also undertaken supplementary
mass immunisation activities (SIAs) to rapidly immu-
nise a high proportion of susceptible persons in the
population [5,7-8].

Measles vaccination strategy and uptake in Italy
In Italy, monovalent measles vaccine was first intro-
duced in 1976. This was replaced in the early 1990s
by the combined measles—-mumps-rubella (MMR)
vaccine, but only since 1999 has vaccination with
MMR been included in the national immunisation pro-
gramme. Only one dose of MMR was offered until 2003
when Italy approved the first national measles elimi-
nation plan and a two-dose schedule was adopted in
all regions starting with the 2002 birth cohort [9].
Currently, a first dose of MMR vaccine is recommended
at the age of 12 to15 months and a second dose at five
to six years.

The Italian national health system is decentralised,
but state authorities determine the minimum level of
healthcare services that regional authorities must pro-
vide to citizens free of charge. With regards to vaccina-
tion, the National Vaccine Plan outlines the objectives of
the national immunisation programme, agreed upon by
regional authorities who are responsible for the imple-
mentation of vaccination programmes in their respec-
tive regions [10]. In all regions, vaccinations included in
the national immunisation programme (including MMR)
must be provided free of charge by local vaccination
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FIGURE 1

Vaccine coverage for the first dose of measles-containing
vaccine in children aged two years (administrative
method), by region. Italy, 2011

centres. Family paediatricians and general practition-
ers generally do not provide vaccinations.

Vaccination coverage for all childhood vaccines
included in the national immunisation schedule is
measured annually in two year-old children in all
regions, by the administrative method (dividing the
number of vaccine doses administered in the target
population by the number of persons in the target
population). In addition, epi-cluster surveys were con-
ducted in 1998, 2003 and 2008, to validate administra-
tive coverage data and to collect information regarding
reasons for non-vaccination [11]. The 2008 epi-cluster
survey also aimed at collecting information on vacci-
nation coverage in 16 year-old adolescents (1992 birth
cohort), including data on second-dose MMR coverage
which is not routinely measured in Italy.

Uptake of measles vaccine remained very low in Italy
for years after its introduction and was not uniform
across regions. The percentage of two year-old chil-
dren vaccinated against measles was consistently
below 21% before 1988, increased to 50% in the 1990s,
reaching 74% in the year 2000. Since the implemen-
tation of the first national measles elimination plan
in 2003, coverage with measles-containing vaccine
increased to 90.1% in 2011 (Figure 1) [12]. According

to the 2008 epi-cluster survey, conducted in 18 of 21
Italian regions, measles vaccine coverage in 16 year-
old adolescents was 78.1 % for the first dose and only
53.9% for the second dose [11].

A supplementary catch-up immunisation campaign
was conducted in the years 2003 to 2005, targeting
2,544,386 children born in the years 1991 to 1997.
Overall MMR vaccination coverage in this group, meas-
ured at the start of the campaign, was 71% for the first
dose and only 15% for the second dose. Following the
campaign, first-dose coverage increased to 81% and
second-dose coverage to 39%.

Measles incidence

The Italian measles surveillance system has been pre-
viously described [13]. The overall incidence of mea-
sles has decreased in Italy since the measles vaccine
was introduced, from a mean incidence of 150 cases
per 100,000 population in the 1970s to 81 cases per
100,000 in the 1980s and 41 cases per 100,000 in
the 9os. In the past decade, large epidemics occurred
in the years 2002 to 2003 and in 2008, with 18,020
reported cases (incidence 32/100,000 population) in
2002 and 5,312 cases in 2008 (8.9/100,000 popula-
tion). The latter outbreak affected mainly northern
Italian regions, especially the Piedmont region (46% of
cases). A new resurgence of cases was then observed
in December 2009 [13]. Outbreaks in recent years have
mainly affected adolescents and young adults [13-14].

In this article we describe measles cases reported
to the Italian national measles surveillance system
with dates of rash onset between 1 October 2010 and
31 December 2011, and discuss some of the priori-
ties for reaching measles elimination. Since measles
is targeted for elimination in the European Region,
it is worthwhile to share information with other pub-
lic health actors in Europe and direct attention to the
severity of measles even in industrialised countries.

Methods

Reported cases were classified according to the 2008
European Commission (EC) case definition for measles
[15]. Recent vaccination was defined as having received
a measles-containing vaccine six to 45 days before
onset of rash [16]. Recently vaccinated cases with a
positive IgM response were classified as possible or
probable cases according to clinical and epidemiologi-
cal criteria. Suspected cases not meeting the EC mea-
sles case definition were discarded. Cases vaccinated
up to and including four days before rash onset were
probably incubating the disease at the time of vacci-
nation and were classified either as not vaccinated (if
they had received only one dose) or as vaccinated with
one dose (if the recent vaccination was the second
dose). Imported cases were defined as cases exposed
outside the country during a period seven to18 days
before rash onset as supported by epidemiological
and/or virological evidence [17]. Healthcare worker was
defined as any hospital staff or other healthcare staff
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having regular contact with patients, including clini-
cal physicians, nurses, students in these disciplines,
paramedical professionals, social workers, ambulance
workers, porters, other hospital support staff, and
healthcare staff in primary care medical facilities and
nursing homes.

Incidence was calculated by using age-specific popu-
lation data for 2011, by region and geographical area,
obtained from the National Institute of Statistics
(Istituto Nazionale di Statistica, ISTAT) [18]. Three
geographical areas are described in Italy: northern,
central and southern lItaly. Northern Italy includes
the following nine regions: Piedmont, Valle d’Aosta,
Liguria, Lombardy, South Tyrol, Autonomous Province
of Trento, Veneto, Friuli-Venezia Giulia, and Emilia-
Romagna. Central Italy includes Marche, Tuscany,
Umbria and Lazio. Southern regions include Campania,
Abruzzo, Molise, Apulia, Basilicata, Calabria, Sicily
and Sardinia.

Biological samples for genotyping were analysed
by the national reference laboratory at the National
Institute of Health in Rome. Data were analysed using
Excel and Epi Info software.

FIGURE 2

Results

A total of 5,568 possible, probable or confirmed cases
were reported, giving a national cumulative incidence
in the 15-month reference period of 9.2 per 100,000
population (population of 60,626,442 as of 1 Jan 2011).
An additional 1,103 suspected cases were reported
and discarded because they did not meet the measles
case definition for a possible, probable or confirmed
case. Overall, 2,085 cases (37.4%) were laboratory-
confirmed, 1,902 (34.2%) were probable cases and
1,581 (28.4%) were possible cases. The epidemic curve
(Figure 2) shows that the peak number of reported
cases was reached in May 2011 (n=1,195).

Twenty of 21 regions and autonomous provinces (AP)
reported cases, with incidences varying from o.2 per
100,000 population to 246.6 per 100,000 population
(Figure 3). The highest incidence rates were reported
from two very small regions in northern Italy which
accounted for 31.8% of cases (n=1,772): South Tyrol
(population 507,657; incidence 246.6/100,000) and the
neighbouring AP of Trento (population 529,457; inci-
dence 98.2/100,000). The Lazio region, in central Italy,
also reported a high incidence (population 5,728,688;
incidence 27.5/100,000). Two regions in northern

Epidemic curve showing reported measles cases by month of rash onset and case classification, Italy, October 2010-

December 2011 (n=5,568)
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FIGURE 3

Reported measles incidence per 100,000 population, by
region, Italy, October 2010- December 2011 (n=5,568)

Italy (Valle d’Aosta and Liguria) reported less than
10 cases each. Incidences by geographical area were
11.6/100,000 in northern lItaly, 15.8/100,000 in central
Italy, 2.2/100,000 in southern Italy.

Age and sex of cases

Information on sex was available for 5,565 cases
(99.9%): 2,955 (53.1%) were male. Age was reported
for 5,345 cases (96.0%). The age distribution and inci-
dence per age group are shown in Table 1.

The highest incidence was seen in the age group
15—19 years followed by the age group under one year.
Sixty-two per cent of cases were aged 15-44 years.
The median age was 18 years (range: two months—78
years) and varied by region from four years in the Valle
d’Aosta region (northern Italy), where only seven cases
were reported, to 28.5 years in the Marche region in
central Italy (n=107). In 13 regions the median age of
reported cases was above the national figure (range:
21-28.5 years).

Vaccination status

Vaccination status was available for 4,938 cases
(88.7%). Overall, 4,458 cases (90.3%) were unvac-
cinated, 272 (5.5%) had received only one dose of
measles-containing vaccine, 36 (0.7%) were vaccinated
with two doses, and 172 cases (3.5%) had received at

least one dose but the number of doses was unspeci-
fied. Among unvaccinated cases, 164 were too young to
be vaccinated routinely (aged under one year).

Complications and hospitalisations

Overall, 1,130 cases (20.3%) reported at least one
complication, and a total of 1,544 complications were
reported (Table 2). The median age of complicated
cases was 19 years (range: 0-68 years) and the high-
est frequency of complications (28.6%) was seen in
the age group 25-44 years. Information regarding
hospital admissions for measles was available for
5,034 patients (90.4%), of whom 1,317 (26.2%) were
hospitalised.

Diarrhoea was the most frequently reported complica-
tion but more severe complications such as pneumo-
nia, thrombocytopenia, and encephalitis were also
reported. The category ‘Other complications’ included
respiratory complications, vomiting and dehydration,
hepatitis, arthralgias, and complications in pregnancy.
A case of Guillain—Barré syndrome was also reported.
Three cases developed respiratory failure.

The seven reported cases of encephalitis ranged in age
from 13 to 62 years (median: 29 years). Five of seven
cases were laboratory-confirmed, one had an epidemi-
ological link to a confirmed case and one was a clinical
case. None had been vaccinated against measles. One
case of encephalitis occurred in a healthcare worker
(HCw).

A young adult patient who developed measles in late
2011, subsequently died 64 days after rash onset. The
patient was affected by hypogammaglobulinaemia and
developed laboratory-confirmed measles following
contact with an infected co-worker. The cause of death
was pneumonia with respiratory failure.

TABLE 1

Age distribution of measles cases and incidence by age
group, Italy, October 2010-December 2011 (n=5,345%)

Incidence per 100,000

Age group (years) Number of cases

population
1 181 32.6
1-4 450 19.6
5-9 452 15.9
10-14 812 28.7
15—-19 1,130 38.5
20-24 773 24.7
2544 1,387 8.0
245 160 0.6

2Information on age was not available for 223 of 5,568 cases.
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TABLE 2

Reported measles complications, Italy, October 2010-
December 2011

Diagnosis Number of Incidence per 1,000
reports measles cases?®

Diarrhoea 634 113.9
Otitis 195 35.0
Pneumonia 135 24.2
Keratoconjunctivitis 104 18.7
Laryngotracheobronchitis 167 30.0
Thrombocytopenia 9 1.6
Encephalitis 7 1.3
Convulsions 10 1.8
Other complication 283 50.8
Total® 1,544 27.7

2 Calculated using as the denominator the total number of
measles cases reported, n=5,568.

b Atotal of 1,130 cases reported at least one complication; some
reported more than one complication.

Transmission settings and occupation of cases
Transmission occurred in various settings includ-
ing families, schools (nursery schools, elementary
and middle schools, universities), healthcare facili-
ties, vacation camps and other community settings.
Healthcare settings in which transmission occurred
included hospital wards and emergency rooms.

Since the type of occupation cannot be reported for
students and pre-school children, this information is
available only for 1,595 cases (28.6%), 185 of whom
were HCWs. Some 164 of 185 (88.7%) HCWs were
unvaccinated, 14 (7.6%) were not aware of their mea-
sles vaccination status, five (2.7%) had received one
dose of measles vaccine, one (0.5%) had received two
doses, and one (0.5%) had been vaccinated but could
not recall the number of doses received. Forty-four
cases with known occupation were school workers, of
whom 38 were unvaccinated, five were not aware of
their measles vaccination status, and one had received
two doses.

Four regions in northern Italy (Lombardy, Friuli Venezia
Giulia, AP Trento and Emilia Romagna) reported mea-
sles cases among Roma/Sinti populations, for a total
of 40 cases: in Lombardy, 10 clusters were reported
for a total of 28 cases; Emilia Romagna reported nine
cases, eight of whom were part of a single cluster;
Friuli Venezia Giulia and AP Trento reported one and
two cases, respectively.

A total of 32 cases were likely to have acquired mea-
sles abroad, mainly from other European countries
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such as France, Germany and the United Kingdom, but
four cases were imported from North Africa, India, and
China.

Phylogenetic analysis of measles virus

Measles viruses, from specimens collected from 257
cases in 15 of the 20 affected regions, were genotyped
and three main genotypes were detected: D4 (isolated
from 161 cases in 14 regions), D8 (isolated from 69
cases in 11 regions), and B3 (23 cases in eight regions).
Genotypes D9 (two cases in one region), H1 (single
case) and A genotypes (single case) were isolated from
the remaining four specimens.

Discussion

From October 2010 and throughout 2011, Italy experi-
enced a severe measles burden with a cumulative inci-
dence that was 2.5 times higher than that reported in
the previous 15-month period [13]. Factors contributing
to this upsurge include suboptimal routine vaccination
coverage (<95%) and especially the presence of large
numbers of susceptible adolescents and young adults
born in the 1980s and 1990s when uptake of measles
vaccine was very low and the second dose had not yet
been introduced. Adolescents and young adults have
been frequently affected in outbreaks in recent years,
but there continue to be high levels of susceptibility in
these age groups.

Incidence varied greatly among geographical regions,
and factors such as local epidemiology and accumu-
lation of susceptible groups, but also underreport-
ing, may account for these differences. The degree of
underreporting to the enhanced measles surveillance
system is unknown. However, a study performed in
the year 2000 indicated that the national measles
incidence in lItaly, as estimated through data from a
network of sentinel paediatricians that existed at the
time, was 3.6 times higher than that estimated from
statutory notification data [19]. Underreporting was
found to be significantly higher in southern Italy than
in northern and central Italy: the ratio between mea-
sles incidence estimated through the sentinel system
and that estimated through statutory notification data
was 1:1 in northern Italy, 3:1 in central Italy and 22:1 in
southern Italy. Although patterns of measles reporting
may since have changed, our data seem to indicate a
continuing greater degree of underreporting in south-
ern Italy.

The frequency of complications is within the range
of frequencies reported in other European countries
(11.4-38.6%) [20-24]. The wide range of frequencies
reported in the literature may be partly due to different
degrees of underreporting in the various settings but
also to differences in the types of complications being
reported and in different age distributions of cases.
Measles complications can affect almost any organ
system, but the types included in published studies
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are not always specified and may differ from one set-
ting to the next.

One measles-related death occurred in an immuno-
compromised patient in 2012 and was reported here
because the patient had developed measles rash dur-
ing the study period. Death occurred 64 days after
rash onset and was due to respiratory complications
of measles. The WHO defines a measles-associated
death as one occurring within 30 days of rash onset
and not obviously due to another cause. However, a
broad range of death definitions are used in case fatal-
ity studies [25]. This death serves as a reminder that
immunocompromised persons are at particular risk of
severe measles complications and depend on high vac-
cination coverage among their contacts to protect them
from infection.

In 2011, Italy renewed its commitment to eliminate
measles by approving a new national elimination plan
[3]. The plan, which addresses once again all compo-
nents of the WHO elimination strategy, was approved
by the State-Regions collegial body (Conferenza Stato
Regioni), which means that all 21 regions have com-
mitted to the objectives and strategies included in
the plan. Following approval of the elimination plan, a
national task force of representatives of the Ministry of
Health, the National Health Institute and five regional
health authorities, has been established to define
priorities, coordinate activities, prepare technical
documents, promote sharing of information and best
practice between the different regions, and implement
elimination strategies in all regions. A monitoring and
evaluation framework has been developed based on
the recently published document by the WHO Regional
Office for Europe [17].

One of the priorities identified by the task force is to
improve the delivery of MMR vaccine by implement-
ing a standard protocol for systematic reminder/recall
interventions by telephone or post, to be adopted in all
local health authorities for both doses of MMR vaccine.
Reminder/recall is an evidence-based strategy that has
been shown to be effective in increasing vaccination
uptake in young children and adults, and a recent study
has shown its effectiveness in adolescents as well [26-
27]. A survey conducted in Italy in 2009 to evaluate
the degree of implementation of strategies included
in the first national measles elimination plan revealed
that reminder/recall activities for the first dose of MMR
vaccine at 12—15 months of age were being conducted
in 93% of 143 local health authorities while 90% con-
ducted reminder/recall for the second MMR dose at five
to six years [28]. However, the types and combinations
of reminder/recall activities used in the various vacci-
nation centres may vary, and there are no data docu-
menting whether the implemented interventions have
successfully increased MMR coverage rates locally.

A second priority identified by the task force is conduct-
ing a national MMR catch-up campaign. A mathematical

modelling study is being conducted to identify the age
cohorts to be targeted in each region. The model will
take into consideration historical and current MMR cov-
erage levels, case notifications and the median age of
reported cases in the each region.

Additional immunisation efforts should be targeted
at susceptible groups such as HCWs who accounted
for a non-negligible proportion (11.6%) of cases for
whom the information on occupation was recorded. It
is well known that HCWs are at higher risk of exposure
to measles than the general population and a HCW
with measles will inevitably result in large numbers of
exposed high-risk patients [29]. In Italy, measles vac-
cination is recommended for all susceptible HCWs [30]
and individual regions have developed specific guide-
lines; however, documentation of measles immunity is
not required for employment as a doctor or nurse or
for medical or nursing students in training and no cov-
erage data among HCWs is available. Seroprevalence
studies performed in HCWs in Italy indicate varying lev-
els of seropositivity but always higher than 90% [31]. A
study conducted in France showed that knowledge of
recommended occupational vaccinations is insufficient
in HCWs [32]. Italian HCWs’ attitudes towards measles
vaccination and barriers to immunisation should be
investigated.

Conclusion

The experience of 2011 demonstrates that there are
still major challenges to the country’s 2015 elimina-
tion goals in Italy, as in the rest of Europe. In Italy,
several priorities have been identified by the national
task force, but all regions need to be fully committed
to eliminating measles by taking action to reach high
population immunity in children, identify suscepti-
ble groups and conduct supplementary immunisation
activities.
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