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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”. 5
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Legionnaires’ disease in Europe – Surveillance Report 

“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 
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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 
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Breaking news: an Hospital outbreak of Legionella

9



VERITAS - SII - Direzione Laboratorio

https://www.ecdc.europa.eu/en/legionnaires-disease/threats-and-outbreaks/accommodation-site 10
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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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KARY MULLIS

NOBEL AWARD FOR CHEMISTRY - 1993
TUNING THE POLYMERASE CHAIN REACTION (PCR) TECHNIQUE
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• 2 Liters of the same water sample are filtered,

each Liter, on cellulose ester membrane with a

nominal porosity of 0,45 µm. The membranes

are placed one on a non selective medium

BCYE agar + Cys, the other on a selective

medium GVPC agar.

• To minimize the growth of non-Legionella

bacteria on GVPC agar we treat the membrane

directly with an acid solution. We remove it by

filtration and wash the membrane with Page’s

saline buffer.

• The inoculated plates are incubated at 36°C

for 10 days. The plates are inspected for the

first time the fifth day and for the second time

the tenth day.

• Colonies of Legionella are generally white –

grey, smooth, with an entire edge and exibit a

characteristic ground-glass appearence.

• The presumptive colonies of Legionella are

subcultured on BCYE + cys agar and on BCYE -

cys agar and incubated at 36°C for 3 to 5

days.

• The colonies which grow only on the plate of

BCYE+Cys agar are regarded as Legionella.

• Legionella are identified by slide agglutination

and/or Real-Time PCR.
16
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The analisis by cultural method lasts 10 days in 

absence of Legionella and till fifteen days in 

presence of Legionella.
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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.
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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
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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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• selection on BCYE + Cys medium of the colony identified as Legionella/Legionella pneumophila;

• suspension of the colonies in test tubes with hypertonic cryoprotective solution and porous beads;

• verification of bacterial concentration with Mc Farland scale;

• 10 minutes of contact with the beads to which bacteria adhere;

• removal of the liquid contained inside the test tubes;

• freezing of the test tubes at -75 +/- 4 ° C to enable extended storage.

STORAGE OF DRINKING WATER NETWORK STRAINS FROM THE YEAR 2020
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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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Watson e Crick

NOBEL MEDICINA1962: DNA discovery
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Timeline adempimenti

2020 Direttiva UE

2023 D.Lgs.18

2025 D.Lgs.102

2025-2028 adeguamento

12/01/2029 prima applicazione completa

Veritas - Edifici prioritari e Legionella



Edifici prioritari

Classe A: edificio ad uso sanitario con ricovero

Classe B: ambulatori e studi

Classe C: hotel, mense, trasporti

Classe D: palestre, SPA e strutture collettive
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AUTOANALISI

La domanda non è: CHE PROFESSIONE SVOLGO?

La domanda è:

IN QUALE STRUTTURA OPERO?

Studio medico/odontoiatrico = Classe B

Ospedale o RSA = Classe A
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Classe A

Ospedali

Case di cura

RSA

PSA e Team multidisciplinare

Massimo livello di controllo
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Classe B - Focus Studi Medici

Ambulatori

Poliambulatori

Studi medici

Studi odontoiatrici

GIDI + Piano di autocontrollo

Controllo Legionella e piombo
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Classi C e D

Hotel, campeggi, aeroporti, mense

Palestre, wellness, SPA

Scuole con impianti sportivi

Monitoraggio e verifica igienico sanitaria
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Messaggi chiave

La normativa classifica gli edifici e non le professioni.

Identificare il GIDI.

Gestire il rischio Legionella e piombo.

Documentare controlli e manutenzioni.
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Fonti normative

Direttiva UE 2020/2184

D.Lgs. 18/2023

D.Lgs. 102/2025

Allegato VIII

Rapporto ISTISAN 22/32

D.Lgs. 81/2008
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CHECK LIST RAPIDA - La mia struttura è pronta?

□ Struttura classificata (Classe A/B/C/D)

□ GIDI individuato

□ Mappatura impianto disponibile

□ PSA o Piano di Autocontrollo presente

□ Valutazione rischio Legionella effettuata

□ Esiti analitici aggiornati disponibili

□ Registrazioni di manutenzioni e sanificazioni

□ Azioni correttive documentate

□ Responsabile del rischio idrico identificato

Verde: 6-9 SI   |   Giallo: 3-5 SI   |   Rosso: 0-2 SI

Domanda finale: Se domani ULSS richiedesse la documentazione, cosa potrei esibire 

immediatamente?



Conclusioni

Acqua sicura, impianti controllati e responsabilità documentata.

Approccio preventivo alla gestione del rischio nei sistemi idrici interni.
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Conclusioni




