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As described in Guidelines for Drinking-water Quality, (WHO, 2017):

• “ The genus Legionella, a member of the family Legionellaceae, has at least 50 species
comprising 70 distinct serogroups. Legionellae are Gram-negative, rod-shaped,
nonspore-forming bacteria that require L-cysteine for growth and primary isolation.
Legionella spp. are heterotrophic bacteria found in a wide range of water
environments and can proliferate at temperatures above 25 °C.

• (…) Legionella spp. are members of the natural flora of many freshwater
environments, such as rivers, streams and impoundments, where they occur in
relatively low numbers. However, they thrive in certain human-made water
environments, such as water cooling devices (cooling towers and evaporative
condensers) associated with air-conditioning systems, hot water distribution systems
and spas, which provide suitable temperatures (25–50 °C) and conditions for their
multiplication.

• (…) Legionella survive and grow in biofilms and sediments (…) and can be ingested by
trophozoites of certain amoebae such as Acanthamoeba, Hartmanella and Naegleria,
which play an important role in their persistence in water environments”. 12
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Legionnaires’ disease is a significant cause of potentially preventable morbidity and
mortality in Europe.

ECDC will explore the possibilities to assist countries with notification rates below one per
million inhabitants to improve clinical awareness, laboratory diagnosis and reporting of
LD. The use of laboratory tests for diagnosis is rapidly changing, with an increasing
number of PCR tests performed in several countries.
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Legionnaires’ disease in Europe – Surveillance Report 2019

“Distribuition of Legionellaires’ disease cases per 100.000 population by country, EU/EEA, 2019: 
France Germany, Italy and Spain accounted for 71% of all notified cases although their combined population only represent 
approximately 50% of EU/EEU population.»
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“During the period 2015−2019, the number of reported cases increased by 65% from 6 947 to 11 298 showing an increasing 
trend in recent years.”

Legionnaires’ disease in Europe – Surveillance Report 2019
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“The distribution of cases by month of reporting shows that the majority (57%) occurred between June and October,
similar to previous years. An increase in cases compared to the maximum in previous years (2015–2018) was observed for
every month during the period July to December. The peak of 1 743 cases in June 2018 was the highest monthly number
recorded to date under EU/EEA surveillance and was not reached again in 2019. No community outbreaks were reported
by any EU/EEA country that could explain the shifted seasonal curve to the later summer and autumn period.”

Legionnaires’ disease in Europe – Surveillance Report 2019
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Breaking news: an Hospital outbreak of Legionella 
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https://www.ecdc.europa.eu/en/legionnaires-disease/threats-and-outbreaks/accommodation-site 18
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VERITAS BIOLOGICAL  LABORATORY
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RESEARCH OF Legionella spp/Legionella pneumophila BY CULTURAL AND REAL-TIME PCR METHODS

Methods ISO 11731-2:2004 and
      ISO 11731:2017

Methods ISO/TS 12869:2012 and 
                  ISO/TS 12869:2012 
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Analytical results by culture method and by RT PCR for the detection of Legionella in the home of an individual with legionellosis

SAMPLE DATE
MEMBRANE FILTRATION METHOD  

ISO 11731-2-2004

REAL TIME PCR   

ISO/TS 12869: 2012 

shower cold water 17/04/2015 0 UFC/L Positive

shower hot water 17/04/2015 0 UFC/L Positive

kitchen cold water 17/04/2015 4636 CFU/L Positive

kitchen hot water 17/04/2015 0 UFC/L Positive

water meter 17/04/2015 0 UFC/L Negative

SAMPLE DATE
MEMBRANE FILTRATION METHOD  

ISO 11731-2-2004

REAL TIME PCR   

ISO/TS 12869: 2012 

shower cold water 17/06/2015 0 UFC/L Negative

shower hot water 17/06/2015 0 UFC/L Negative

kitchen cold water 17/06/2015 0 UFC/L Negative

kitchen hot water 17/06/2015 0 UFC/L Negative

water meter 17/06/2015 0 UFC/L Negative

Analytical results by culture method and by RT-PCR after home sanitization.

HOME CASE INVESTIGATION
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CULTURAL METHOD: z-score Proficiency Testing results from 2010 to 2020

The results are all between the interval -2 and +2: « Satisfatory».  
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REAL-TIME PCR PROCEDURE: DNA EXTRACTION AND AMPLIFICATION

1 L sample is filtered on a 
polycarbonate membrane 
with a nominal porosity of 
0,45 µm and then suspended 
with 1 ml of sterile water.

50 µl of lysis buffer are 
added to the sample 
which is then subjected to 
heat shock to help lysis 
and centrifugated.

10 µl of sample are transferred 
to  a new tube with inside 15 µl 
of master mix composed by all 
reagents necessary to amplify 
Legionella spp / Legionella 
pneumophila DNA.

28



VERITAS - SII - Direzione Laboratorio

AMPLIFICATION BY REAL -TIME PCR:
L.ssp:  Legionella species
L.pn:   Legionella pneumophila

IAC:    Inhibition Amplification Control.    

Every run has a negative amplification control to verify there’s no contamination, 
a  positive amplification control to verify that amplification occured and an internal 
amplification control used to highlight a possible effect of inhibition.

REAL-TIME PCR PROCEDURE: DNA EXTRACTION AND AMPLIFICATION
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The analisis by Real-Time method lasts 4 hours
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Real - Time PCR

POSITIVE SAMPLES NEGATIVE SAMPLES TOTAL

C
ul
tu
ra
l 

m
et
h
o
d

POSITIVE SAMPLES
9 2 11

NEGATIVE SAMPLES
46 136 182

TOTAL 55 138 193
Sensibility =                                                              81.82%
Specificity =                                                              74.73 %
Negative predicted value =                                    98.55 %

Sensibility = true positives / (true positives + false negatives)  

Specificity =  true negatives / (true negatives + false positives)

Negative predicted value = true negatives / (true negatives + false negatives)

Veritas analyzed 193 drinking water samples to detect Legionella spp with both membrane filtration method (results
obtained in 10-15 days) and Real Time PCR method (results obtained in about 4 hours).
A statistical analysis considering the culture method as the reference method is shown below:
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REAL-TIME METHOD (QUALITATIVE DETECTION): Z-SCORE PROFICIENCY TESTING RESULTS IN 2020

The results (Detected/Non Detected) are all « Satisfatory».  
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Search of:
• Legionella/Legionella pneumophila in drinking waters;
• Salmonella e Shigella in drinking water and to be intended for human consumption;
• Salmonella in wastewater;
• Sars-CoV-2 on indoor and outdoor surfaces.

At the moment 6 technicians are working in the laboratory. They have the competences to perform, according 
to UNI CEI EN ISO/IEC 17025, analises by cultural and molecolar methods: in this way it’s possible to absorb 
the analytical load also in emergency situation. 

VERITAS Laboratory has 2 Real –Time PCR and 1 Lamp technology instruments
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Legionella RESEARCH  PROTOCOL IN VERITAS WATER SERVICE MANAGEMENT

sample for cultural and Real 
Time PCR analyses

screening by Real -Time PCR

positive result

analysis of the same 
sample by cultural method

REFERENCE: «Linee Guida per la prevenzione ed il controllo della legionellosi (79/CSR,  7/5/2015).»
34
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Legionella: DRINKING WATER ANALYSIS RESULTS IN 2020 

538 samples analysed by Real-Time PCR:  negative/positive samples percentage.
  
                  

The Real-Time positive samples  (11%) have been analysed by cultural Method and only the 19% has 
shown a growth of Legionella. 

Real-Time PCR Method considerably reduces the analytical times allowing an easier and more frequent 
monitoring  of drinking water systems and networks.

Real-Time 
positive

11%

Real-Time 
negative 

89%
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• all samples confirmed by cultural method have been found to be in a concentration lower to
the limit of the new Directive (EU) 2020/2184 (1000 CFU/L);

• the positive samples have been concentrated in a specific area of ​​the distribution network: it has been possible
to focus on the critical area and intensify the checks (first yearly then monthly);

• the largest number of positive samples has been found during the end of summer and the beginning of autumn.
Before 2023, some positive results were found during autumn and also spring.

The monitoring plan of the distribution network is therefore scheduled over the entire calendar year.

Legionella: DRINKING WATER ANALYSIS RESULTS IN 2023 
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SEQUENCING OF THE ISOLATED Legionella/Legionella pneumophila STRAINS

• PCR from colony or genomic DNA;
• Purification of PCR products; 
• 500 bp fragment sequencing of the 16S gene rRNA;
• similarity analysis.

Consensus obtained by 
Sanger Sequence assembly

similarity search results obtained 
by the Blast program

(http://blast.ncbi.nlm.nih.gov/Blast.cgi)
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Sequencing isolated Legionella/Legionella pneumophila strains: consensus

    

Drinking water network 
Area  3

    

Drinking water network 
Area  2

    

Drinking water network 
Area  1
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Sequencing isolated Legionella/Legionella pneumophila strains: similarity research results

    

Drinking water network 
Area  3

    

Drinking water network 
Area  2

    

Drinking water network 
Area  1
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Watson e Crick
NOBEL MEDICINA1962: DNA discovery
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