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According to the Italian Surveillance System for 
Legionnaires’ disease (LD), physicians must fill in 
a form for every case and send it through the Local 
Health Units to the National Institute of Health 
(Istituto Superiore di Sanità, ISS). Forms reported in 
the period from 2000 to 2011 were analysed and dis-
cussed. A total of 9,803 cases of LD were reported to 
ISS during the study period. The median age of cases 
was 63 years, with a ratio male/female of 2.6 and a 
case fatality rate of 11.8%. The number of cases has 
been steadily increasing from 192 cases in 2000 to 
1,235 in 2010 and 1,008 cases in 2011. The reported 
cases showed a geographical gradient, with the high-
est number notified in the north and the lowest in the 
south. The majority of cases (73.0%) were community-
acquired, followed by travel-associated (13.5%) and 
healthcare-associated cases (9.3%), cases acquired 
in long-term care facilities (2.1%), and other types of 
exposure (2.1%). Even though the increasing trend of 
LD in Italy indicates an improvement in the ability to 
detect and report cases, the geographical gradient 
highlights the existence of low reporting areas where 
the epidemiological surveillance of LD should be fur-
ther strengthened.

Introduction
Legionella spp. is a ubiquitous intracellular microor-
ganism colonising natural and artificial aquatic envi-
ronments, which grows at temperatures of 25 to 42°C 
[1-2]. Presently, a total of 55 species and more than 
70 serogroups has been classified [3]; Legionella 
pneumophila serogroup 1 (Lp1) is the most frequently 
reported aetiological agent in community-acquired 
legionellosis, although also other serogroups, espe-
cially Lp4 and Lp6, are frequently involved in hospital-
acquired cases and outbreaks, as well as other species 
commonly indicated as Legionella species (L. anisa, L. 
bozemanii, L. dumoffii, L. longbeachae, L. micdadei) 
[4-9]. 

Legionnaires’ disease (LD) is a form of interstitial 
pneumonia that is normally transmitted via aerosol, 

i.e. inhalation of mist droplets containing the bacteria. 
The aerosol containing Legionella bacteria can be pro-
duced by contaminated water sources such as cooling 
towers, domestic hot-water systems, swimming and 
spa pools, fountains, respiratory therapy equipment, 
and other devices that tap into a public water supply. 
No inter-human transmission has been documented, 
therefore it can be presumed that natural and artificial 
aquatic environment is the only source of the infec-
tion. Individual risk factors such as long-term medical 
conditions, heavy smoking or alcohol abuse, and envi-
ronmental risk factors may influence the likelihood to 
develop the infection. The problem is particularly rel-
evant in contaminated healthcare facilities because the 
onset of the disease and its outcome are influenced 
by the patient’s pre-existing pathologies and level of 
immunocompetence [9,10]. In addition, medical equip-
ment, if not adequately treated, can also be a potential 
source of infection in hospitals (endoscopes, food or 
nasogastric tubes, devices for artificial respiration and 
oxygen therapy, dental tools, etc.) [10].

Recently, the need to strengthen epidemiological sur-
veillance programmes, to improve diagnostic tech-
niques and to set up preventive measures, e.g. the 
search for sources of infection, periodical controls 
of drinking water supply systems, and installation of 
effective disinfection systems, have become a priority 
[9-15].

The European Working Group for Legionella Infections 
(EWGLI) was established in 1986 with the objective 
of carrying out international surveillance of travel-
associated LD. EWGLI was coordinated by the Health 
Protection Agency in London from 1993 to the end of 
March 2010, when the European Centre for Disease 
Prevention and Control (ECDC) took over the man-
agement. Since then, it has been named European 
Legionnaires’ Disease Surveillance Network (ELDSNet) 
and it involves all 27 European Union (EU) Member 
States, Iceland and Norway [16].
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In Italy, epidemiological surveillance for LD started 
in 1983, when the Legionellosis National Registry 
was established and managed by the Italian National 
Institute of Health (Istituto Superiore di Sanità, ISS); 
notification of LD became mandatory in 1990. Since 
then, the number of sporadic and epidemic cases has 
been growing constantly, but the increase seems due 
to better reporting and/or improved diagnosis rather 
than to an increased incidence of the disease [9,17,18].

The objective of this paper is to present the results of 
the Italian surveillance programme during the period 
from 2000 to 2011.

Methods

Surveillance system 
According to the National Surveillance of LD, for each 
case of LD diagnosed in Italy, physicians must fill in a 
surveillance form and send it to the Local Health Units 
(LHU). The LHU has to start investigations of the epi-
demic and the environment. The LHU staff interview 
cases and their relatives to assess risks of contracting 
LD, to find out about sources of exposure and other 
LD cases potentially connected to a common source. 
Potential sources of contamination are investigated 
and, jointly with the Local Agency for the Environment, 
water samples are collected for laboratory analysis. 
The completed notification form is then sent to the ISS, 
which monitors trends, studies the epidemiological 
characteristics of LD patients, and looks for clustered 
cases not identifiable at the local level.

The form reports the patients’ socio-demographic data 
(age, sex, place of residence), clinical data (date of 
symptom onset, date of hospitalisation, patient out-
come), risk factors, patient lifestyle before disease 
onset (exposure to any of the following settings dur-
ing the 10 day-incubation period preceding symptom 
onset: hospitals, dental outpatient clinics, prisons 
and barracks, hotels, campsites and other recreational 
facilities such as spas, swimming pools, etc.), labora-
tory diagnostic tests, and whether an environmental 
investigation has been carried out. 

The forms sent to ISS are classified according to the 
case definition as confirmed or probable LD, and as 
community-, hospital- or travel-associated LD, and are 
entered in a specific database and analysed. Moreover, 
all cases of travel-associated LD that occurred in for-
eign travellers who had visited Italy in the 10 days 
before onset of the disease, and that are reported to 
ISS by ECDC in the same period, are entered in the 
database and analysed [16].

The role of the National Reference Laboratory for 
Legionella in the epidemiological surveillance is to con-
firm LD diagnosis, when the regional reference labora-
tories lack sufficient capacity to perform the required 
assays and to carry out molecular typing and matching 
of clinical and environmental strains.

Case definition
According to the national Guidelines for Legionella spp. 
Control and Prevention [14], a confirmed case of LD is a 
patient presenting clinical and/or radiological signs of 
pneumonia associated with at least one of the follow-
ing laboratory criteria: (i) isolation of Legionella spp. 
from a culture of bronco-pulmonary secretions, (ii) a 
four-fold increase in IgG antibody titres for L. pneu-
mophila 1, and (iii) a positive urinary antigen test. 

A probable case is a patient presenting clinical and/or 
radiological signs of pneumonia associated with a sin-
gle high level of specific antibodies to L. pneumophila 
1 (≥1:256), or a positive direct immunofluorescence 
test, or a positive PCR.

In healthcare settings (hospitals and care homes for 
the elderly), a definite healthcare-associated case 
is an LD case that occurred in a patient continuously 
hospitalised during the 10-day period before symptom 
onset. If hospitalisation has not been continuous, the 
case is considered as a possible healthcare-associated 
case. A healthcare-associated cluster is defined by two 
or more probable or confirmed cases who stayed in the 
same hospital in the period two to 10 days before the 
symptom onset and whose symptom onset was within 
the same six-month period [14].

Travel-associated single cases are defined as cases 
who, in the ten days before onset of the illness, stayed 
at or visited an accommodation site never before asso-
ciated with cases of LD, or cases who stayed at an 
accommodation site linked to other cases of LD that 
occurred more than two years previously [13]. A travel-
associated cluster is defined by two or more cases who 
stayed at or visited the same accommodation site in 
the period two to 10 days before symptom onset and 
whose symptom onset was within the same two-year 
period [13].

The term re-offenders, according to the EWGLI defini-
tion [19], applies to those accommodation sites (hotels, 
campsites, apartments, etc.) that are found to be asso-
ciated with at least one further case within the same 
two-year period after a cluster had been detected and 
investigated.

An outbreak is defined as the occurrence of a mini-
mum of 10 cases of LD who are associated in time and 
place and share a common exposure to a contaminated 
source.

Data analysis 
Results are expressed as median and interquar-
tile range (IQR) or as frequencies and percentage. 
Differences among percentages were assessed by the 
chi-square test or, when appropriate, by chi-square 
test for trend. Data were also analysed by sex and 
geographical area. Northern Italy included the regions 
of Piedmont, Lombardy, the Autonomous Province of 
Trento, the Autonomous Province of Bolzano, Veneto, 
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Friuli Venezia Giulia, Liguria, and Emilia-Romagna; 
central Italy included Tuscany, Umbria, Marches, and 
Lazio; southern Italy included Abruzzo, Molise, Apulia, 
Calabria, Sicily, and Sardinia. 

The annual incidence of LD per million population was 
calculated using the Italian population data provided 
for the corresponding year by the National Institute 
of Statistics (ISTAT) [20]. All statistical analyses were 
performed using STATA software version 11.2 (STATA 
Corporation, College Station, Texas, United States). 

Results

Case characteristics 
During the study period, a total of 9,803 cases of LD 
were reported to ISS (annual mean: 817; range: 192–
1,235). The median age of cases was 63 years (IQR: 
24 years), 7,068 (72.1%) were male and 2,735 (27.9%) 
female, a male/female ratio of 2.6. Figure 1 shows the 
incidence rates per 1 million population of LD cases by 
sex and age group. Overall, 9,295 (94.8%) cases were 
confirmed. The number of cases has been increasing 
steadily during the study years: 192 cases were noti-
fied in 2000, a three-fold increase was identified in 
2002, and a further two-fold increase was registered in 
2008, reaching a peak of 1,235 cases in 2010. In 2011 
a small decrease was registered with 1,008 notified 
cases (Table). 

 A statistically significant upward trend was observed 
in the 12-year surveillance period (p<0.0001). When 
analysing the data by geographical area (northern, 
central and southern Italy), a similar upward trend was 
observed for each area (p<0.0001) (Figure 2). Indeed, 

the overall annual incidence increased from 3.4 per 
million inhabitants in 2000 to 16.6 per million inhabit-
ants in 2011 (Figure 2), with a mean annual growth rate 
of 20.1% (range: 18.3−92.4%). 

However, the reported cases showed a consistent 
and significant geographical gradient, with the high-
est number notified in the north and the lowest in the 
south, which did not change during the study period. 
In the northern regions, incidence increased from six 
cases per million inhabitants in 2000 to 25.1 cases per 
million inhabitants in 2011, in the central regions from 

Figure 1
Incidence rates per 1 million inhabitants of Legionnaires’ 
disease cases by sex and age, Italy, 2000–2011 (n=9,803)
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Table
Legionnaires’ disease cases diagnosed by year and exposure, Italy, 2000–2011 (n=9,803)

Year Community-
acquired Travel-associated Healthcare-

associated
Other healthcare 

facilities Other exposures Total

2000 121 (63.0%) 27 (14.1%) 40 (20.8%) 3 (1.6%) 1 (0.5%) 192

2001 211 (63.8%) 60 (18.1%) 53 (16.0%) 1 (0.3%) 6 (1.8%) 331

2002 455 (71.4%) 90 (14.1%) 76 (11.9%) 4 (0.6%) 12 (1.9%) 637

2003 449 (71.7%) 85 (13.6%) 74 (11.8%) 7 (1.1%) 11 (1.8%) 626

2004 427 (69.9%) 69 (11.3%) 98 (16.0%) 8 (1.3%) 9 (1.5%) 611

2005 664 (76,3%) 104 (12.0%) 70 (8.1%) 14 (1.6%) 18 (2.1%) 870

2006 654 (69.9%) 151 (16.1%) 87 (9.3%) 13 (1.4%) 31 (3.3%) 936

2007 663 (69.5%) 159 (16.7%) 89 (9.3%) 16 (1.7%) 27 (2.8%) 954

2008 898 (75.1%) 143 (12.0%) 94 (7.9%) 30 (2.5%) 31 (2.6%) 1,196

2009 864 (71.6%) 168 (13.9%) 102 (8.5%) 41 (3.4%) 32 (2.7%) 1,207

2010 986 (79.8%) 126 (10.2%) 65 (5.3%) 42 (3.4%) 16 (1.3%) 1,235

2011 771 (76.5%) 137 (13.6%) 65 (6.5%) 28 (2.8%) 7 (0.7%) 1,008

Total 7,163 (73.1%) 1,319(13.5%) 913 (9.3%) 207 (2.1%) 201(2.1%) 9,803
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3.1 to 16.6 per million inhabitants, and in the southern 
regions from 0.3 to 5.5 per million inhabitants. Figure 3 
shows the incidence rate by region in 2000 and 2011. 
When comparing the annual incidences in the three 
geographical areas, a statistically significant differ-
ence was observed for the entire study period, except 
for the year 2005 when the incidences in northern 
and central areas did not differ statistically (p=0.739) 
because two regions belonging to the central area 
reported a higher number of cases than usual (the 
reason is unknown since no outbreak were detected) 
(Figure 2). 
 
Among the 9,803 notified cases, 5,326 (54.3%) 
reported at least one underlying disease. Chronic dis-
eases, including respiratory or cardiac diseases and 
diabetes, were reported in 3,735 (70.1%) of these, can-
cer in 766 (14.4%), infectious diseases in 304 (5.7%), 
organ transplantation in 114 (2.1%), immunosuppres-
sive condition in 74 (1.4%) cases, and other diseases 
in 333 cases (6.3%). 

Stratifying cases by age, 3,278 out of 9,803 (33.4%) 
were older than 70 years. In this age group the propor-
tion of individuals with underlying disease was 73.3%, 
significantly higher than among younger individuals 
(48.6%; p<0.0001). 

The main risk factor was tobacco smoke, which was 
reported in 4,163 of 9,803 patients (42.5%).

Cases by setting
When analysing the cases by setting, the major-
ity (7,163, 73.0%) were community-acquired cases, 

followed by 1,319 (13.5%) travel-associated cases, 
913 (9.3%) healthcare-associated cases of whom 881 
were confirmed and 32 were probable, and 207 (2.1%) 
cases acquired in long-term care facilities. Some 201 
(2.1%) cases reported other types of exposure such as 
swimming pools, dental outpatient clinics and prison 
(Table). 

The annual number of healthcare-associated cases 
increased during the surveillance period from 40 cases 
in 2000 to a maximum of 102 cases in 2009. However, 
due to a more evident increase in the percentage of 
community-acquired cases, the proportion of health-
care-associated cases diagnosed decreased signifi-
cantly. In fact, the percentage of community-acquired 
cases increased from 63% in the year 2000 to a maxi-
mum of 79.8% in 2010, while healthcare-associated 
cases decreased from 20.8% to 5.3%. 

During the study period, the 913 reported healthcare-
associated cases involved 228 hospitals. The mean 
number of cases per hospital was 4.0 (range: 1–82), 
whereby 116 hospitals were associated with only one 
case, 42 reported only sporadic cases (more than one 
case with no epidemiological link), and 70 reported at 
least one cluster. Of the latter, 29 hospitals were asso-
ciated with repeated clusters up to a maximum of eight, 
and overall, the 70 hospitals reported 666 healthcare-
associated cases.

Also the number of travel-associated LD cases that 
occurred in Italian tourists hospitalised in Italy rose 
during the study period, with some fluctuation from 
27 cases in 2000 to a maximum of 168 cases in 2009 

Figure 2
Legionnaires’ disease incidence by year of onset and geographical area, Italy, 2000–2011 (n=9,803)
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(Table and Figure 4). Moreover, EWGLI/ELDSNET 
reported to ISS that 904 travel-associated LD cases 
occurred in foreign tourists travelling to Italy; also the 
number of these cases increased steadily during the 
study period, reaching a peak in 2007 (Figure 4). 

The category Other exposures showed a peak in 2006 
of 3.3% of the total cases. It should be noted that 
among these, the most frequently reported exposures 
during the entire study period were dental outpatient 
clinics (39.3%) and swimming pools (41.8%).

From 2002, when the European Guidelines for Control 
and Prevention of Travel Associated Legionnaires’ dis-
ease were enforced in Europe and consequently also 
in Italy, to 2011, 320 Italian accommodation sites were 
associated with clusters of LD, 79 of which were re-
offenders. The number of clusters increased gradually 
from 2002, and peaked in 2007, when 71 clusters were 
notified (of which 20 occurred in re-offending sites). 
From 2008, the number of clusters started to decrease, 
and in 2011, 46 accommodation sites were reported 
(of which 14 were re-offenders). The largest cluster of 

TALD occurred in 2011 in a touristic area in northern 
Italy, involving 17 tourists from five European countries 
who had stayed in five accommodation sites [21].
According to EWGLI Guidelines [13], all these accom-
modation sites underwent a risk assessment and envi-
ronmental controls, and 191 of the 320 sites tested 
positive for Legionella spp. Investigation results were 
reported within six weeks to EWGLI/ELDSNET.

Diagnostic methods and disease outcome
Overall, 92.5% of cases were diagnosed by urinary 
antigen test, which was the most used diagnostic 
method. Culture was performed in 2.3% of cases, 
while a four-fold increase in antibody, a single anti-
body titre, PCR and direct immunofluorescence were 
used in, respectively, 3.0, 7.4, 0.4 and 0.1% of cases 
(some cases may have been diagnosed with more than 
one method). Some 94.3% of cases were diagnosed by 
only one laboratory method, two methods were used 
in 5.4%, and three in 0.2% of cases. The use of diag-
nostic techniques evolved over time with an increasing 
proportion of urinary antigen testing (50.5% in 2000 
versus 94.0% in 2011; p<0.0001) used as the only one 

Figure 3
Legionnaires’ disease incidence rate per 1 million inhabitants by region, Italy, 2000–2011 (n=9,803)
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diagnostic method. By contrast, the use of culture as 
a unique method has decreased from 3.6% in 2000 to 
1.9% in 2011 (p=0.001). 

The outcome of the disease in the study period was 
reported for 50.7% of the cases, with a case fatality 
rate of 11.8% (annual range: 8–17%) and with no differ-
ences by sex (p>0.05). 

Community outbreaks
During the study period, three major community out-
breaks occurred and were thoroughly investigated. In 
the two months from 15 August to 18 October 2003, 15 
cases of LD were reported in the city of Rome. In order 
to identify sources of exposure to Legionella, environ-
mental investigations were made along with a matched 
case–control study. This brought to light that people 
who were regular customers at a certain department 
store in the area had an almost 10-fold greater risk 
of contracting the disease (odds ratio: 9.8; 95% con-
fidence interval: 2.1–46.0). An Lp1 was found in the 
store’s cooling tower. The cause of the epidemic was 
a single strain of Lp1, and this finding was supported 
by phenotypic and genotypic analysis conducted on 
human and environmental isolates; the cooling tower 
was shown to be the origin of the infection [22].

From 20 July to 31 August 2006, an outbreak of 15 con-
firmed LD cases was detected in Venice. Extensive 

epidemiological and environmental investigations 
were conducted to identify the possible source of the 
outbreak; however, the lack of clinical specimens to 
match with environmental isolates prevented identifi-
cation of the source of infection. Nevertheless, disin-
fection of the cooling towers identified as positive for 
Legionella spp. in the city centre was performed and no 
more cases were observed. 

From 21 December 2005, the number of LD cases noti-
fied by the city of Cesano Maderno (a town with 30,000 
inhabitants in the north of Italy) started to increase, and 
by 2 March 2008, 40 confirmed LD cases had been noti-
fied, with an annual local incidence ranging from 400 
to 700 cases per 1 million population. Epidemiological 
and environmental investigations started in early 2006 
and, in spite of the huge number of air and water sam-
ples collected from the patients’ homes, industrial and 
public building cooling tower, as well as the municipal 
water system, clear evidence of the source of infection 
was never obtained, even though 49% of the patients’ 
homes tested positive for Lp1 and the only two clinical 
strains available had the same genomic profile (ST23) 
as those cultured from 11 houses, suggesting that the 
household water systems were a possible source of 
infection. In spite of extensive prevention measures 
adopted nowadays, cases are still being reported, and 
the incidence rate in Cesano Maderno continues to be 
much higher than anywhere else in Italy.

Figure 4
Travel-associated Legionnaires’ disease, Italy, 2000–2011 (n=1,319)
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Discussion 
The 12-year epidemiological surveillance data show 
that in Italy there has been a substantial increase of 
reported LD cases. This increase reflects the increased 
incidence registered all over Europe [23]. Moreover, 
while in 2000 and 2001, the incidence rate in Italy was 
lower than the European average (3.4 and 5.8 per mil-
lion inhabitants versus 5.4 and 7.6 per million inhab-
itants, respectively, for 2000 and 2001), since 2002 it 
has been higher than the European rate, with a peak 
in 2010 (20.5 per million inhabitants versus 12.4 per 
million inhabitants) [17]. In 2010, only the Netherlands, 
Spain, France, Slovenia, and Denmark showed higher 
incidence rates than Italy; nevertheless, the differ-
ences between countries must be discussed with cau-
tion, because there are many factors that influence 
notification rates, such as the practitioners’ aware-
ness, the compliance of clinicians with the surveillance 
system, and the effect of local regulations or guidelines 
on prevention measures [24]. In spite of the increasing 
reporting trend, the reported incidence rate in Europe 
is still lower than the true rate, which is estimated to 
be 100 cases per million inhabitants [25], and several 
countries, in particular in south–eastern Europe, are 
still reporting less than one case per million. 

Our study highlights that in Italy, the proportion of 
cases associated with different exposures has changed 
over time. The percentage of community-acquired 
cases increased from 63.0% in 2000 to 76.5% in 2011, 
while healthcare-associated and travel-associated 
cases decreased from 20.8% to 6.4% and from 14.0% 
to 13.5%, respectively, in the same years. The reduc-
tion in travel-associated LD cases may be the result of 
an improvement in control and prevention measures 
implemented in hotels and other accommodation sites 
in accordance with the enhanced surveillance imple-
mented in the European Member States that participate 
in EWGLINET in the past and to ELDSnet since 2010. 
 In the past few years, greater attention has also been 
paid to the prevention and control of legionellosis in 
healthcare facilities in Italy, although the problem of 
healthcare-associated legionellosis remains relevant, 
highlighting the difficulty in eradicating the microor-
ganism from the water systems, despite regular main-
tenance and monitoring [9]. 

The observed increase in the number of cases of com-
munity-acquired LD in Italy is the positive outcome of 
enhanced surveillance and improved diagnostic capac-
ity developed in the past decade. However, despite the 
impressive increase in case detection, the incidence is 
still being underestimated especially in the southern 
regions of the country as highlighted by the findings of 
a capture/recapture study conducted in 2002 [26] and 
a study on LD diagnostic capacity conducted in 2006 
[27], which underlined that the level of clinical aware-
ness regarding legionellosis is still low and the report-
ing, although compulsory, is still missed too often. 
Although the importance of screening for legionellosis 
of all pneumonia cases reporting risk factors for the 

disease is underlined every year in the annual report 
on legionellosis in Italy, and several training courses 
for health professionals have been organised both at 
central and local level, many physicians, especially 
in southern Italy, still may feel that it is not neces-
sary to confirm the aetiological diagnosis of pneumo-
nia as LD in order to treat it. However, from a public 
health perspective it is important to confirm the diag-
nosis and report individual cases, so that they can be 
fully investigated and possible clusters or outbreaks, 
whether community-, healthcare- or travel-associated, 
can be identified. The study on LD diagnostic capac-
ity, conducted in a random sample of a third of the 
Italian hospitals, showed that only 68% of hospitals 
in the country (and 37.5% in southern Italy) were able 
to perform at least one diagnostic test for LD [27]. In 
addition, more than 50% of the hospitals were able to 
diagnose LD by urinary antigen and/or serology test, 
while only 29% of the hospitals were able to perform 
Legionella spp. isolation.

These findings were consistent with surveillance data 
which showed that more than 80% of cases were diag-
nosed in only five regions located in the north and 
centre of Italy and that some southern regions had not 
notified a single case. At the same time, it should be 
noted that geographical variation in LD incidence rate 
could partly be related to the climate and meteorologi-
cal conditions, as recently suggested for other acute 
respiratory infections [28].

The great majority of the European outbreaks described 
are related to cooling towers [29-31], and also in Italy, 
the few community outbreaks that occurred were due 
to this exposure. For this reason, many European coun-
tries are implementing new regulations for cooling 
towers, including their compulsory registration at local 
and regional level. These control measures are show-
ing encouraging results [23]. In Italy, no registration is 
required for cooling towers; consequently an easy and 
rapid investigation is not always possible.

With regard to diagnostic methods, more than 90% 
of cases were diagnosed by urinary antigen detec-
tion only. It is important to underline that the use of 
urinary antigen test alone for LD diagnosis can lead 
to an underestimation of the burden of the disease, 
because pneumonias caused by Legionella spe-
cies or serogroups different from Lp1 are not always 
detected by this method. Therefore, while recognising 
the usefulness of the urinary antigen test, it is neces-
sary that isolation is also attempted in all patients. In 
2010, according to data provided by ECDC, 652 cases 
in Europe (10.3% of the total) were culture-confirmed; 
however, this proportion varied from 0 (in several 
countries) to 39.8% (Denmark), and Italy is in the lower 
part of this range [24]. Culture should, therefore, be 
attempted and promoted, since it is a precondition for 
matching clinical and environmental isolates during 
cluster or outbreak investigations carried out to find 
the source of infection.
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Furthermore, bacterial culture of clinical specimens 
should be promoted since the lack of clinical sam-
ples makes the identification of the source of infec-
tion impossible in those accommodation sites where 
positive environmental samples have been obtained. 
An environmental sample positive for Legionella spp. 
is not sufficient to determine the source of infection, 
although the likelihood of a certain accommodation 
site being the source increases when clusters of two or 
more cases associated with the same accommodation 
are reported.

To reduce underestimation of the disease and to better 
control Legionella spp. environmental diffusion, epide-
miological surveillance must be further strengthened 
in Italy, diagnostic tests should be made available in 
all hospitals, especially in low reporting areas, and cul-
ture should be performed whenever possible.
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