Potential sources 

Outbreaks of Legionnaires' disease are usually caused by the inhalation, by susceptible persons, of contaminated aerosols generated by artificial water systems (although aspiration has been a proven method of infection - particularly for nosocomial cases). 

The literature shows that a large number of outbreaks occur in an outdoor setting, and are the result of releases of legionella-contaminated aerosols from poorly maintained cooling towers associated with commercial and industrial air-conditioning systems [1-7]. There have also been outbreaks that have occurred at particular events [8-10] or attractions [11; 12] and at which the cases were at the source of infection only once. The types of sources in outbreaks can vary e.g. fountains [8], spa pools [10; 13] and wet air conditioning systems [14; 15]. Legionnaires' disease has also recently been linked to compost bought at garden centres [16] and to working in manholes [17]. The number of cases associated with an outbreak, and the interpretation of initial epidemiological investigation, might indicate a potential source. For example, if cases appear over a broad area with no clear common location, then large industrial sources might be prioritised as an initial focus for investigation, but if all cases appear linked to a single location, then the source might be more obvious. Indicative potential sources are discussed in [18] and references therein. The table below presents these potential sources to help investigators consider various sites in a locality. 

Consider other sources 

Even when, after review of initial epidemiological evidence, a building is indicated as a source, the possibility of a source outside, but close to, the building should also be considered. In the United Kingdom, investigations have usually concentrated on all potential sources within a 500m radius of the epicentre of an outbreak (should the setting enable the epicentre be clearly defined). Once all potential sources within the 500m radius have been identified and visited, the radius may be increased to 1000m or more. Transmission is usually only considered likely up to about 2000m, although in an outbreak in Lens in the north of France in 2003-2004, transmission up to 8km has been suggested [5]. Such investigations are aided if the local authorities have a register of cooling towers in their area. It is usually easiest to investigate each water system systematically by starting at the water supply into the property and working forwards through storage tanks and any intermediate equipment, such as water heaters and softeners, to the outlets [18; 19]. 

Indicative list of potential sources of Legionella [18] 

Any system or site under investigation, that is capable of storing water and is connected to a device that is capable of generating aerosols or sprays, should be considered as a potential source of legionella. This list is by definition, therefore, neither exhaustive nor prioritised, athough it is ordered such that later items might be associated with larger outbreaks. 

	Ice cubes (infection via aspiration) 

	Domestic plumbing 

	Hot and cold-water systems (distribution system, storage tanks, shower heads, thermostatic mixer valves, taps and other outlets) 

	Wash basins (e.g. hairdressers) 

	Respiratory devices (including nebulizers and ventilatory machines) 

	Drinking water dispensers 

	Toilet cisterns 

	Balance tanks and associated water systems 

	Manholes 

	Car screen wash 

	Car washes 

	Humidifiers 

	Potting mixes and compost 

	Fire-fighting systems 

	Food humidifiers (e.g. on food display units) 

	Mist machines 

	Medical humidifiers filled and rinsed with tap water 

	Air-conditioning and handling units 

	Air-conditioning humidifiers 

	Condensation trays in air-conditioners and fan coils 

	Poorly maintained plant/boiler rooms 

	Birthing pools and associated water system 

	Hot tubs and spa pools 

	Swimming pools (both cold water and heated pools) 

	Thermal pools and springs 

	Asphalt machines 

	Insufficiently disinfected bunkered water, on ships and similar 

	Irrigation systems 

	Ornamental fountains 

	Biological treatment plants 

	Cooling towers and evaporative condensers 

	Industrial air scrubbers 

	Industrial works that generate aerosols 
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