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a primary case, in a susceptible population) 
is high, i.e. R0 = 17-18. The disease is con-
tagious from the prodromal stage (for 4-5 
days before the onset of the exanthem) and 
continues to be active in the acute phase. It 
considerably decreases in intensity up to 4-5 
days after the disappearance of the rash. The 
virus penetrates the body through the respi-
ratory tract, where a first local replication 
begins, and then it rapidly spreads to the 
regional lymphoid organs, where a second 
and massive replication occurs. After the 
first phase of viremic replication, a second 
phase follows, in which the virus, affecting 
the mononuclear phagocyte system, quickly 
and massively reaches all the body districts 
through the lymphocytes.

Despite the classic manifestations of the 
disease, the clinical diagnosis of measles 
must necessarily be accompanied by labora-
tory confirmation [2].

IntroduCtIon

Measles is an acute exanthematous vi-
ral disease, that is extremely contagious 
and widespread worldwide. It is caused by 
a RNA virus belonging to the family of 
Paramyxoviridae, of the genus morbillivi-
rus. Measles virus is transmitted by aerosols, 
through infected dried droplets secreted 
during a cough or sneeze, or even when 
talking. Humans are the only natural hosts 
and the virus survival in the air, on objects, 
or on surfaces is inversely proportional to 
the relative humidity [1]. Morbillivirus is 
highly infectious and contagiousness is 
particularly high in closed environments, 
where the virus may be detected until two 
hours after its dispersion by an infected 
subject. The reproduction rate of the virus 
(R0 = average number of secondary cases, 
i.e. subjects that fall ill, after contact with 
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Abstract
Given the numerous cases recorded in 2017, a descriptive epidemiological study was conducted 
in the Viterbo Local Health Unit (LHU) area, Italy. Hospital Discharge Sheets (HDSs) and 
the notifications of infectious diseases (NOIDs) were used.
We were able to trace the distribution of the disease both in the general population and, in 
particular, among the staff of Belcolle Hospital in Viterbo. In 2017, 50 cases of measles were 
detected among the population in the area of Viterbo. Of these, 10 concerned healthcare 
professionals and 3 employees of the Viterbo LHU.
Due to the education and information campaign on the measles, mumps, and rubella (MMR) 
vaccine and the close monitoring of the vaccination coverage among the employees of the hospital 
(performed for the first time), only 4 cases were registered from January 1, 2018 to December 
31, 2018 in the same area, and no healthcare workers were involved. 
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Before the vaccine was available, measles 
was one of the most frequent infectious dis-
eases of infancy. Although vaccination sig-
nificantly reduced the incidence, measles still 
remains one of the main causes of disease (40 
million/year in the world) and death (1-2 
millions) among the non-vaccinated pedi-
atric population [2]. In Italy, death occurs in 
1/5000 cases and it is mainly linked to two 
determinants: the age and the complications 
of the disease. Mortality is high under one 
year of age, low in children, and again high 
in adolescents and adults [1].

In 2017, the European region of the 
World Health Organization (WHO) re-
corded a total of 14,451 cases of measles. 
The European countries with the highest 
number of cases were: Romania (5560), 
Italy (4991), Greece (967), and Germany 
(929) [3].

Among the cases reported in Italy, 87% 
were not vaccinated and 8% had received 
only one dose of vaccine; 35% had at least 
one complication; 44% was hospitalized; 378 
cases of pneumonia, 2 cases of encephalitis 
and other complications such as stomatitis 
(730 cases), keratoconjunctivitis (496 cases), 
and hepatitis (444 cases) have been reported. 
Among the infected cases, 315 were health-
care workers. The region with the highest in-
cidence rate was Lazio, accounting for 1699 
cases (28.8 cases/100,000 inhabitants) [4].

Starting from the early months of 2017, 
the “Integrated Surveillance System Mea-
sles-Rubella” has recorded on the National 
area a growth beyond the expectation of 
measles cases in the population. From Janu-
ary 1 to April 2, 2017, a total of 1333 measles 
cases were notified to Italian LHUs [5].

The Ministry of Health-Office sent the 
circular “Prevention of communicable dis-
eases and international prophylaxis” (April 4, 
2017) to all Regions with the subject: “The 
epidemiological situation of measles—Op-
erating guidelines for the management of 
the outbreak”.

The circular stated that the majority of 
cases occurred in people aged ≥15 years (58% 
in the age range 15-39 years and 16% in the 
age range 40-64 years), with a median age 
of 27 years. Several nosocomial outbreaks 
and 315 cases have been reported among 
healthcare professionals. 

Therefore, the vaccination against measles 
(for subjects aged 0 to 16 years), which pre-
viously was just “strongly advised”, became 
mandatory according to the “Decree-Law 
prevention vaccination”, converted into law 
by the Parliament on July 31, 2017.

To be effective, the vaccine must neces-
sarily be administered in two doses: one at 
the 13th-15th month of life and the second 
at 5-6 years [6].

Vaccination against measles remains 
strongly recommended among the health-
care staff, that is always at high risk of con-
tracting measles [7].

The trend of measles infections in recent 
years shows that:
 y there is a shift concerning the age of the 
subjects involved (increasingly infecting 
adolescents and young adults);

 y some of the cases had benefited from a 
single dose of vaccine (whereas it is nec-
essary to reach a 95% coverage with two 
doses in order to effectively prevent the 
propagation of the disease);

 y the healthcare staff susceptible to the 
disease must be identified and educated 
on the importance, usefulness, and social 
value of vaccination (each Local Health 
Unit—LHU—should know the vaccina-
tion status of its employees) [3,4].
With regard to health surveillance, mea-

sles, being part of class II diseases, must be 
notified to the LHU by the diagnosing phy-
sician by using the “Compulsory complaint 
card of infectious disease”, as reported in the 
Ministerial decree of December 15, 1990. In 
case of measles, susceptible subjects who may 
get in touch with the index case (contacts) 
must also be traced.

With regard to the prevention of suscep-
tible subjects, it is necessary to:
1. record the starting date of the symp-

toms of the index case and the infec-
tious period;

2. identify the case contacts during the in-
fectious period and trace them;

3. establish active surveillance in the com-
munities where the infected subject lives 
or identify those who have come in con-
tact with him/her during the 14 days 
preceding the onset of the symptoms;

4. continue the investigation on the con-
tacts of the cases who are subsequently 
identified.

The vaccine [4] is always and strongly rec-
ommended in subjects considered suscep-
tible, i.e. those without vaccination or who 
have not previously been infected.

A descriptive epidemiological study was 
carried on in the Viterbo LHU area [8] in 
order to investigate the extension of the 
measles outbreak phenomenon and the size 
of the population involved.
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Subsequently, data were compared with 
those acquired in 2018, in order to check 
whether the operational response of health 
surveillance adopted by the Viterbo LHU 
had proved effective in decreasing or pre-
venting new cases of disease.

MAterIAls And MetHods

For data acquisition, the Hospital Dis-
charge Forms—HDSs (schede di dimissione 
ospedaliera—SDO) and the notifications of 
infectious diseases (NOIDs) were used. Af-
terwards, the cases of interest notified were 
selected according to inclusion and exclu-
sion criteria (see below), with the aim of 
obtaining a reliable picture about the disease 
distribution in the Viterbo LHU area, Italy, 
for the year 2017. Data about the year 2017 
were then compared with those of 2018, in 
order to obtain information on the progress 
of the disease in two consecutive years.

Inclusion criteria were: the diagnosis of 
measles made in 2017 and the residence in 
the Province of Viterbo. Patients with sus-
pected diagnosis of measles not confirmed 
by virological examination and patients hos-
pitalized for measles in 2017, but diagnosed 
prior to January 1, 2017, were excluded from 
the study.

The following data were collected: nation-
ality (to distinguish between autochthonous 
and non-autochthonous cases), sex, year of 
birth, start date of symptoms, date of disease 
notification (which allowed to highlight 
the timeliness of the diagnosis), residence, 
possible hospitalization, hospital, and ward.

Data obtained were analyzed after creat-
ing a database.

The epidemiologic scenario, once defined, 
was then analyzed through “Windows Ac-
cess”, “Windows Office”, and “Excel” soft-
wares.

Averages, weighted averages, ratios, rang-
es, and percentages were calculated. Data 
about the resident population in the Prov-
ince of Viterbo were taken from the National 
Institute of Statistics (Istituto nazionale di 
statistica—ISTAT) [9].

results

A total 50 measles cases were identified 
in 2017 in the population in the area of Vit-
erbo. Of these cases, 43 were notified directly 
by physicians working in the Viterbo LHU 

and 7 cases were notified by Physicians of 
Regional structures not belonging to the 
Viterbo LHU and extra-Regional structures.

Two cases of patients non-resident in the 
Province of Viterbo were also included in the 
study: one was admitted to Belcolle Hospital 
of Viterbo following the complications of 
the disease and the other was a healthcare 
worker of the same hospital.

Ten cases were healthcare professionals 
and 3 cases were other workers employed 
in the Viterbo LHU.

Significant variations were detected in 
the outbreak event in comparison with the 
epidemics of previous years, i.e. a change 
in the age distribution of the disease at the 
local level. In fact, more than 90% of cases 
were patients aged over 18, while underage 
subjects accounted just for 4 out of 50 total 
cases. Just one case was registered over 50 
years of age, as this population grew up at a 
time when vaccination for measles did not 
exist and thus was infected, presumably, in 
the pediatric age. There were also few mea-
sles cases recorded in foreign patients (only 
10% of cases).

Most cases (38 out of 50) were recorded 
in the age group between 18 and 39 years, 
clearly shifting the onset of measles from a 
predominantly pediatric to an adult age dis-
ease. Age range covered 55 years, showing a 
significant widening in the distribution of 
the disease in the population.

Considering the age groups, the charac-
teristics of the outbreak highlighted by our 
study showed that the trend of measles in 
the Viterbo LHU area perfectly matches the 
trend at the National level.

In the Viterbo LHU only 4 cases were 
registered from January 1, 2018 to Decem-
ber 31, 2018, and among them no healthcare 
worker was involved.

The cases among the healthcare workers 
of this outbreak event were related to a case 
of measles notified on March 2, 2017 (“in-
dex case”, hospitalized), as emerged from 
the investigation we carried out. The index 
case was a male subject who carried out his 
activity on the emergency vehicles and was 
an employee of a Roman LHU, and probably 
had contracted the infection while working.

The second case was a female subject, ar-
rived at the Emergency Room of Belcolle 
Hospital to receive medical treatments. A 
possible link between these two cases was 
initially ruled out, considering that both 
subjects had reported they did not know 
each other. Afterwards, the woman, until 
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Diagnostic, Hospital Pharmacy, competent 
physician) with the task of interacting with 
the Hospital Health Management by imple-
menting an Operative protocol to stop the 
contagion.

Therefore, a general survey on the status of 
health staff vaccinations was carried out and 
the clinical risk of the population exposed 
was mapped on the basis of the previous im-
munization against the disease or vaccina-
tion. The search for susceptible subjects was 
extended to all the staff already employed in 
LHU, initially also through self-certification, 
thus obtaining an immediate picture on the 
vaccination coverage and the previous im-
munization of employees against the disease. 
Subsequently, a procedure was undertaken 
in order to detect the presence of antibodies 
against measles.

Unimmunized subjects who were ex-
posed and were clinically compatible with 
vaccination were identified. Afterwards, a 
preventive vaccination campaign was car-
ried out on the basis of priorities, clinical 
risk, and compatibility, as assessed on a 
case- by-case basis. Contacts of healthcare 
professionals and other infected LHU 
workers were quarantined at their home, 
because they were deemed temporarily 
unfit for work.

The search for the antibodies against 
measles was included in the occupational 
health check of healthcare workers of the 
Viterbo LHU.

dIsCussIon

The possible involvement of healthcare 
professionals in a direct airborne infection 
(such as measles) should never be underes-
timated by a healthcare organization, espe-
cially when it is unaware of the vaccination 
and immune status of its employees. Proper 
monitoring and careful surveillance not only 
of patients, but also of healthcare profession-
als themselves, are essential elements in pre-
venting and controlling infections.

Measles has different symptoms in adult-
hood and pediatric age. In adulthood, fre-
quently the rash (which often occurs atypi-
cally) is postponed, and the disease onset is 
characterized by fever, general malaise, and 
sore throat: therefore, the infection may go 
undetected, thus increasing the likelihood of 
contagion to susceptible subjects.

The late diagnosis and the presence of a 
susceptible health practitioner in Belcolle 

that moment unaware that the man was in-
fected, reported having had personal contact 
with the index case, thus revealing the way 
of contagion.

The third case of illness was the first aid 
physician who treated the woman, when the 
diagnosis was not made yet.

The woman was admitted to the hospital 
and, due to lack of beds in the ward of des-
tination, was temporarily accepted in an-
other ward, where she infected the fourth 
case, a nurse, and the fifth case, a student of 
the health professions who was doing the 
internship there.

The Notification Board of “suspected epi-
demic event” was drafted on April 5, 2017, 
following these 5 initial episodes of measles.

New cases had emerged, although sporad-
ically, involving other healthcare profession-
als and other workers within the hospital. 
Of these, the last case was an attendant at 
the hospital canteen, notified on Septem-
ber 3, 2017.

Considering the notification date of the 
disease between the index case (March, 2, 
2017) and the last case (September 3, 2017), 
we concluded that outbreak affected the 
Belcolle Hospital for 7 months. The modes 
of transmission were sometimes not clearly 
identifiable.

The infection involved the most disparate 
professionals of the hospital, i.e.:
 y 10 healthcare professionals, including 
physicians, nurses, midwives, department 
nursing coordinators, and students of the 
health professions;

 y 2 non-sanitary employees (excluding the 
index case) in the LHU: a cleaner and a 
clerk in the cafeteria (transport of food). 
The latter case in particular, thanks to 
the health surveillance and the measures 
taken, was promptly identified and did 
not infect anyone.
Starting from the index case, retracing 

the chain of contagion and tracking who 
had been exposed, it was possible to stop 
the spread of the infection with vaccina-
tion and the implementation of preventive 
measures in susceptible people. In order to 
respond to the urgent need of combating the 
spread of disease among healthcare profes-
sionals, the Hospital Health Department 
of the Viterbo LHU set up a “crisis unit” 
(consisting of several professionals: Hospital 
Health Management, Department of Pre-
vention, Department of Coordinating Vac-
cinations, Risk Management, Department of 
Infectious Diseases, Department of Clinical 
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 y maintaining a high level of awareness 
among the health staff about the pos-
sibility of measles transmission in the 
nosocomial field;

 y quarantining at home, during the incuba-
tion period, susceptible healthcare work-
ers who have been exposed to the disease;

 y quarantining suspected cases that occur 
in the Emergency Room or other wards;

 y searching for contacts at risk;
 y strengthening surveillance on hospital 
cases.
Therefore, the measures taken in this situ-

ation have had the aim of:
1. monitoring the current epidemic by in-

terrupting the transmission chain;
2. preventing secondary cases;
3. preventing future epidemic measles 

events.

ConClusIon

According to this epidemiological study, 
the incidence of measles in this local micro-
cosm and at national level perfectly overlap, 
thus confirming the existing gap from the 
95% vaccination coverage target [5].

The operational response implemented by 
the LHU proved to be effective in blocking 
the spread of infection. In fact, only 4 cases 
of measles were diagnosed in 2018 (and 
among them no healthcare worker was in-
volved) versus 50 cases in the year 2017 in 
the Viterbo LHU area. Notwithstanding the 
encouraging progress achieved at local level, 
measles is still a serious problem in Italy 
even in 2018, despite a reduction in cases 
with respect to 2017: in January 1-Decem-
ber 31, 2018 period, 2526 cases of measles 
were notified in Italy, 47% of which with 
at least one complication. Overall, 4.6% 
(115 cases) were healthcare professionals. 
During that period, there were 8 measles-
related deaths: 7 adults aged 25-75 and a 
10-month-old child [11].

In this study, we monitored the evolution 
of what could be considered a “healthcare 
staff-related outbreak”. Therefore, this close 
monitoring was useful in order to:
 y define the problem;
 y obtain information with regards to the 
population of the area;

 y identify priorities of action;
 y implement “catch-up” campaigns to re-
cover subjects escaped from vaccination;

Hospital were the main factors which al-
lowed the measles virus to trigger an out-
break among its employees.

The search for the cases involved among 
the hospital employees was very tricky. 
When retracing the chain of infection 
in case of suspected outbreak event, it is 
crucial to reconstruct the dynamics of the 
propagation of the infection and identify 
the “index case”, defined as the first case of 
disease. Afterwards, the infectious period of 
the infected subject must be tracked, and all 
the susceptible subjects (high- and low-risk 
contacts) who may have come into contact 
with the index case in that time have to be 
searched [10].

In Viterbo, for the first time, the search 
for the antibodies against measles was in-
cluded in the occupational health check. In 
the absence of vaccination certification, the 
antibody titration for the measles virus was 
detected with serological test.

In this way, the immune status against 
measles became one of the defining elements 
of working suitability for health workers of 
the Viterbo LHU. This was particularly im-
portant, especially considering the presence 
of fragile subjects and delicate context that 
characterize hospitals.

The operational response we implemented 
was based on the indications reported in the 
ministerial circular of April 4, 2017 [8] and 
in the “National Plan for the Elimination 
of Measles” [10]:
 y actively offering vaccination to those 
contacts susceptible to measles within 72 
hours of exposure and even beyond this 
interval to detect also the susceptible cases 
eventually uninfected;

 y alerting general practitioners, pediatri-
cians, gynecologists, hospital physicians, 
and first aid;

 y monitoring people that receive measles, 
mumps, and rubella (MMR) or IgG vac-
cines as post-exposure prophylaxis for the 
possible occurrence of signs and symp-
toms compatible with measles for at least 
a period corresponding to the disease in-
cubation period;

 y offering MMR vaccination to healthcare 
professionals at the time of hiring;

 y checking whether employees are immu-
nized against measles and vaccinating 
susceptible workers;

 y verifying the vaccination coverage of all 
health professions’ students, in view of 
their hospital internship;
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for the first time the vaccination coverage 
against the measles of the actual and future 
employees of Belcolle Hospital and Viterbo 
LHU, thus early identifying susceptible sub-
jects in order to offer them the vaccination. 
The detection of IgG and IgM for measles 
has been included for the first time in the 
periodic occupational health check of LHU, 
in addition to the usual examinations. This 
research was also extended to the students 
of the health professions as a requirement 
for their internship.

The immunization (due to a past infection 
or vaccination carried out correctly with two 
doses of vaccine) is checked by the compe-
tent physician of the LHU.

An education and information campaign 
started within the hospital about the efficacy 
and safety of the MMR vaccine.

We hope that our work can serve as an 
example or support for other health LHUs, 
triggering hospitals and Local Health Au-
thorities to implement new operational 
protocols and actions aimed at preventing 
problems, such as that of measles, which 
currently has not found an effective and 
homogeneous resolution, considering the 
recurrent outbreaks and spread throughout 
the national and international area.

Key points
 y Measles is an acute exanthematous viral disease, that is extremely contagious and wide-
spread worldwide

 y This study traced the distribution of the disease among the staff of the Belcolle Hospital 
in Viterbo, producing useful information for the development of preventive and control 
measures

 y Data were collected from the Hospital Discharge Sheets (HDSs) and the notifications of 
infectious diseases (NOIDs)

 y In 2017, 50 cases of measles were detected in the population in Viterbo area, 10 of whom 
were healthcare professionals and 3 other professional workers employed in the Viterbo LHU

 y In 2018, an education and information campaign about the efficacy and safety of the 
MMR vaccine was initiated within the Hospital

 y The measles outbreak gave us the opportunity to monitor for the first time the vaccination 
coverage against the measles among the Hospital employees

 y set up a “keep-up” policy for new hires, in 
order to keep a high vaccination coverage 
within the healthcare facility;

 y have a new look on the importance to vac-
cinate healthcare professionals through 
education campaigns and reliable infor-
mation.
In fact, the epidemic outbreak involved 

the employees and students of the health 
professions, who became both elements of 
susceptibility and possible sources of con-
tagion. It is unacceptable that, even though 
an effective vaccination exists, those who 
have the duty to cure, assist, and re-enable 
patients become the cause of the problem.

In this case “making prevention” includes 
also letting every healthcare worker under-
stand and promote the validity and the im-
portance of vaccination, for him/herself and 
for the others. The current evidence shows 
that the adhesion to vaccination by health 
workers is not optimal, and, in some cases, 
largely unsatisfactory. These data, if associ-
ated with the high number of cases of disease 
recorded, highlight that this topic is of the 
utmost importance and urgency [7].

Therefore, the outbreak was an opportu-
nity to implement a procedure to monitor 
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