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n INTRODUCTION

M
easles is a, highly contagious, exanthemat-
ic infectious viral disease that chiefly oc-
curs in paediatric age, and is usually as-

sociated with a long-life lasting immunity.
Measles is endemic in big communities and
shows epidemic features about every two-three
years. 
In developing countries, measles and its com-
plications (pneumonia, diarrhoea, encephalitis)
cause almost one million deaths of paediatric
age. 
The World Health Organization (WHO) has set
up a vaccination programme with the goal of
measles eradication by the year 2010 [1-3]. In
Italy, measles vaccination is currently offered
free of charge as a combined measles-mumps-
rubella (MMR) vaccine, given respectively at
11-12 months and 5-6 years of age. In recent
years, childhood vaccination coverage has in-
creased, reaching the national average of 88% in
2006 (source: Ministry of Health). 
However, this coverage is still below the target
of 95% set by the National Elimination Plan
(MEP) launched in 2003, which had the goal of
measles and congenital rubella elimination by
the year 2007 [4].
In detail, childhood vaccination coverage
shows some regional variability, and outbreaks
continue to occur. From 2001 to 2006, an aver-
age of approximately 5,400 cases were reported
annually in Italy, with an incidence rate of
1/100,000 inhabitants in 2006. 
Since September 2007, the number of notified

cases of measles in Italy has significantly in-
creased, with outbreaks being reported in vari-
ous regions of the Northern and Central Italy
(Piemonte, Lombardy, Lazio, Emilia Romagna,
Veneto and Tuscany) [5]. Most reported cases
have occurred in Piemonte (966 cases, 47% of
the total) and Lombardy (452 cases, 22%), while
113 cases (5%) were reported in Emilia Ro-
magna [6].
The aim of this study is to describe the epi-
demiological, clinical and laboratory character-
istics of measles cases diagnosed at our Institute
of Infectious Diseases in Bologna (Emilia Ro-
magna, Italy) from 1 December 2007 to 31 May
2008. 

n PATIENTS AND METHODS

The aim of our observational, longitudinal,
monocentre study is to describe the epidemio-
logical, clinical, and laboratory features of con-
firmed cases of measles diagnosed and hospi-
talized from 1 December 2007 to 31 May 2008 at
our Institute of Infectious Diseases, S. Orsola-
Malpighi Hospital, Bologna, Italy. 
A suspected case of measles was defined as a
case which met only the clinical case definition.
A confirmed case of measles was defined as a
case which met the clinical case definition and
was laboratory confirmed. 
Clinical case definition included the presence of
fever (temperature higher than 38°C) and skin
rash (generalized maculopapular rash). Labora-
tory confirmation was obtained by detection of
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serum IgM type antibodies against the measles
virus (by ELISA assay).

n RESULTS
From 1 December 2007 to 1 May 2008, 80 sus-
pected cases of measles (49 males and 31 fe-
males) were observed in our outpatient unit.
Diagnosis of measles was confirmed in 26 cases
(32.5%) who were hospitalized (Figures 1-3).
Epidemiological features of 26 confirmed cases
are summarized in Table 1. Thirteen were
males, and the mean age was 30 years (range,
19-58 years). 
Four out of 26 cases (15.4%) referred previous
exposure to a confirmed case of measles. One of
these, after the controls of the Public Health De-
partment, had received a first dose of anti-
measles vaccine two weeks before clinical onset.
No other patients were previously vaccinated. 
With regard to epidemiological findings, five
patients were health care workers, seven were
students, and five of these were originally from
regions outside Emilia Romagna. 
At first physical examination, all patients pre-
sented with the typical clinical case definition: a
generalized maculopapular rash with cranio-
caudal diffusion, associated with enanthema
and fever for at least three days. All patients re-
ferred also malaise and asthenia. 
All subjects presented with fever persisting for
an average of five days (range, 3-10). In nine
cases (34%) previous or concomitant antibiotic
therapy had been prescribed by the general
practitioner, and mean duration of antibiotic
therapy was five days (range, 3-8). The mean
duration of hospitalization was six days (range,
3-15) (Table 2).
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Figure 1 - Number of confirmed cases reported by
month at the Institute of Infectious Diseases, Bolo-
gna (September 2007-May 2008).

Figure 2 - Number of suspected and confirmed ca-
ses reported by month at the Institute of Infectious
Diseases, Bologna (September 2007-May 2008).

40

35

30

25

20

15

10

5

0

Dec Jan Feb Mar Apr

Suspcted

Confirmed

Figure 3 - Measles cases reported by age-group at
the Institute of Infectious Diseases, Bologna (Sep-
tember 2007-May 2008).

10

8

6

4

2

0
19-25 26-30 31-35 36-40 >40

Table 1 - Epidemiological features of measles cases.

Epidemiological features

Males/Females 13/13

Mean age (range [years]) 30 (19-58)

Patients with previous exposure 
to a confirmed case 4 (15.4%)

Health care workers 1 (3.8%)

Patients with previous vaccination 1 (3.8%)
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At the time of hospitalization all patients un-
derwent a chest X-ray: 12 (46%) had a radio-
logical framework consistent with pulmonary
inflammatory infiltrates and seven patients
(27%) were treated with antibiotic therapy. 
Blood tests showed a significant lymphopenia
(absolute lymphocyte count lower than 800
cells/mm³) in 13 patients (50%). The study of
lymphocytic subtypes did not reveal reversal
of the CD4/CD8 lymphocyte ratio. Analysis of
the other biochemical parameters demonstrat-
ed an increase in C-reactive protein (mean val-
ue, 12 mg/dL; range, 0.84-22 mg/dL) and
serum transaminases (mean value of alanine
aminotransferase, 130 U/L; range, 13/860
U/L). Proteinuria was reported in 12 patients
(46%) (Table 3). 
Serum IgM type antibodies against measles

virus were found in 25 patients (96%), with a
mean title of 2.76 (range: 0.10-5.40). The patient
with no IgM detection upon first examination
tested IgM positive during the follow-up (after
2 weeks). Low title positivity for IgG was
found in nine cases (35%).
The patients’ follow-up, with medical visit per-
formed one week after hospital discharge,
highlighted the rapid resolution of residual
symptoms (asthenia, itchy rash). 
Complications were noted in two patients who
were hospitalized again, 15 and 21 days after
discharge, respectively. These patients present-
ed fever and chest pain with monolateral
pleural effusion at chest X-ray, without any
other clinical feature. Microbiological investi-
gations proved negative, and steroid therapy
led to a quick resolution of this clinical mani-
festation.

n DISCUSSION

Although routine immunisation coverage in
two-year-old children increased in Italy from
84% in 2003 to 88% in 2006 and some progress
has been made since the implementation of the
Measles Eradication Programme, recent out-
breaks show that much still needs to be done. In
Italy, adolescents and young adults have been
particularly affected and most reported cases
were unvaccinated or incompletely vaccinated
[2-8]. 
A measles outbreak occurred in the Barcelona

Table 2 - Clinical features of measles cases.

Mean symptom duration 
(range [days]) 3 (1-5)

Antibiotic therapy at home 9/26

Mean duration of antibiotic therapy 
(range [days]) 5 (3-8)

No. of hospitalized patients 26/80

Mean duration of hospitalization 
(range [days]) 6 (3-15)

Antibiotic therapy during 
hospitalization 7/26

Table 3 - Laboratory and radiologic parameters.

Median white blood cells (range) 5900/mm3 (3290-8960)

ESR increase (%) 16/21 (76%)

C-Reactive Protein increase (%) 19/20 (95%)

Alanine transaminase increase (ALT) (%) 23/26 (88%)

ALT >2 n.v. <5 n.v. (%) 20/26 (77%)

ALT >5 n.v. <10 n.v. (%) 2/26 (7%)

LDH increase (%) 20/22 (90%)

Proteinuria (%) 12/16 (75%)

Anti-measles IgG positive (%) 9/26 (35%)

Mean anti-measles IgM title 2.76

Positive viruria (%) 6/7 (85%)

Abnormal chest-X-Ray (%) 12/26 (46%)
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Region of the Spain from October 2006 to Feb-
ruary 2007, with 213 confirmed cases, and only
14 of the total cases (6.5%) had received either
one or two doses of MMR vaccine, according to
their age [9]. Since November 2006, Switzerland
has been experiencing the largest measles out-
break registered in the country since the intro-
duction of mandatory notification for this dis-
ease. From November 2006 to February 2008,
1,405 measles cases were reported in Switzer-
land, and the incidence for the whole country
was 19 cases per 100,000 inhabitants [10].
In similar fashion, in Bologna we mostly ob-
served unvaccinated adolescents and young
adults, growing up in areas where the vaccine
coverage of newborns has significantly limited
the virus circulation, but was unable to inter-
rupt the transmission of infection.
The remaining patients were native to the re-
gion, but were older (over 35 years old). They
were therefore not susceptible to recent vacci-
nation campaigns. As expected when measles
no longer circulates with endemic proportions

in a country, the virus strains that cause such
outbreaks relate to different areas, and impor-
tation is naturally favoured by the movement of
people. 
This demonstrates the effectiveness of the barri-
er formed by a large number of vaccinated peo-
ple in Emilia Romagna, where the first vaccina-
tion campaigns against measles were started in
the 1980s. 
In conclusion, there is an urgent need to im-
prove vaccination coverage with two doses of
MMR in Italy, not only among children, but al-
so among adolescents and young adults. In ad-
dition, eradication of the virus also requires a
monitoring system with high sensitivity, able to
identify suspected cases, to confirm them with
appropriate examinations and to implement in-
tervention with vaccination of the contacts that
have received fewer than two doses of the vac-
cine.

Key words: measles, outbreak, maculopapular
rash, antibodies, vaccine.
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