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Rationale
Last year, the CAI (Italian Alpine Club) was involved in a rare but important legalmedical issue involving the “health in the huts”. This was related to the death of a
Spanish mountaineer who died in the Hospital of Aosta (Italy) because of a severe
pneumonia due to a ‘Legionella’ infection. Generally speaking, the problem of
possible infection by ‘Legionella’ in a mountain hut should be considered not only in
Italy but also in all countries.
In Europe and Italy there are specific guidelines for tourist structures (such as the
huts) for the prevention of this infection. In a similar manner very simple rules to
prevent this problem were suggested to the CAI. The same should apply the to UIAA
MedCom, by creating simple, pragmatic and easily applicable rules for the mountain
structures everywhere.
Introduction
Legionnaires’ Disease or Legionellosis is the term used for infections caused by
Legionella pneumophila and other related bacteria. Legionella bacteria are only
dangerous in respirable form and generally only in susceptible individuals for whom
inhalation of the bacteria in aerosols or water droplets (showers) may cause severe
pneumonia and, in extreme cases, death.
Legionella bacteria are widespread and found in many aquatic environments, where
they feed on algae and organic matter in sludge, sediment and silt, in a pH between 5
and 8. They tolerate a range of temperatures, although below 20°C and above 50°C
they are dormant and above 60°C they do not survive.
When Legionella bacteria enter man-made systems they may proliferate under
favourable conditions. If water droplets are created and dispersed into the
atmosphere, people in the vicinity may be at risk of inhaling the bacteria. To eliminate
or reduce the risk, control measures must be in place to prevent the proliferation of
the organism in water systems, and to minimise the generation of water droplets and
aerosols.
The European surveillance program EWGLI (European Working Group for Legionella
Infections) started in 1986 and is coordinated from 1993 by the National Bacteriology
Laboratory in Stockholm and the Public Health Laboratory Service (PHLS),
Communicable Disease Surveillance Centre (CDSC) in London. The system allows
interchange of information between EC Countries for epidemiological investigations
and appropriate interventions.
European guidelines for Legionella prevention
There are agreements and disagreements on the prevention of Legionnaire’s disease
(risk, possibility of environmental controls and decontaminations, occupational
hazard) among the guidelines issued by several countries (see table 1).
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Table 1: Procedures of Legionella control in some countries (examples)
Country

Monitoring
programme

Sample

Sampling methods

France

Annually in all healthcare facilities

Water

U.K.

Weekly in system
where temperature
and biocide levels
are not being
achieved
Monthly in water
system treated with
biocides
Investigation of an
outbreak
Investigation of an
outbreak
Periodic sampling
where people at high
risk might be
exposed
Validation of the
effectiveness of
decontamination

Water

Faucets / showerheads:
water samples
Water (1L):
a) pre-flushing samples;
b) post-flushing (after
running water 2-3 minutes
to obtain water contained in
the plumbing system)
Faucets and showerheads:
water samples
Water(1L):
Pre-flushing samples

Italy

Spain

Switzerland

Water
and
biofilm

Water
and
biofilm

-Annually in all
health-care facilities
Six-monthly in
health-care facilities
where at-risk patients
are hospitalized

Water
and
biofilm

Faucets and showerheads:
biofilm samples and water
samples
Water (1L):
a) pre-flushing samples;
b) post-flushing (after
running water 5-10 minutes
to obtain water contained in
the plumbing system)
Faucets and showerheads:
water samples
Water:
a) pre-flushing sample with
swab (100 ml);
b) post-flushing (1L)
Faucets and showerheads:
biofilm samples and water
samples
Water (1L):
a) pre-flushing samples;
b) post-flushing (after
running water few minutes
to obtain constant water
temperature

Thresholds for
Legionella
concentration
<103 CFU/L*
<102 CFU/L*
<50 CFU /L*

103 CFU/L*

>104 CFU/L*

/

30% of sample are
culture-positive

-Investigation of an
outbreak
(to be continued on page 4)
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(continuedfrom page 3)
Germany
Annually for any
facility which
provides drinking
water fort he public
(§ 18 TrinkwV)

Water,
(250 ml,
taken
after
some
seconds
of flow)

Especially warm water of
showers and warm water
systems of any kind.
Culture from 1 ml of sample
or membrane filtration with
100ml

For high risk facilities
(e.g. hospitals,
clinics, etc.):
acceptable result: 0
CFU/100 ml; alarm
when ≥1 CFU/100 ml.
For other facilities:
acceptable result:
<100 CFU/100 ml; to
be checked at ≥100
CFU/100 ml; action
mandantory at >1.000
CFU/100 ml; high risk
range: >10.000
CFU/100 ml

(modified from Ditommaso et al. Am J Infect Control. 2010 Jun;38(5):344-349)
*: CFU: colony forming units

Table 2: Recommended disinfection procedure when the limit threshold exceeded
(procedures for disinfecting water supply, showerheads, taps and hoses)
Country
France
Italy

Switzerland
Spain
U.K.

Recommended procedures
run hot water > 70°C for 30 min
Chlorine dioxide
Hydrogen peroxide + Ag ions
run hot water 70°-80°C for 30 min/day, for 3 consecutive days
Chlorine dioxide
Hydrogen peroxide + Ag ions
UV light
run hot water >70°C for 30 min
Chlorine dioxide
UV
run hot water >70° for 12 hours
Chlorine dioxide
run hot water >60°C for 5 min
Chlorine dioxide
UV
Ozone

Recommendations for mountain huts
The following is practical advice for the prevention of Legionella infection in mountain
huts, keeping in mind the problems and the difficulties existing in these structures, but
also referring to the existing international guidelines (EWGLI adapted).
If the sanitary water is heated at the moment of the use (gas boiler), the problem
does not exist as the bacteria do not proliferate in cold water.
If sanitary warm water is already present because it is heated by electric boiler, solar
panel, etc, and therefore “stagnates” in water storage containers, then the following is
required:
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Action on the water container:
•

Once a year, for the reopening season, clean and disinfect the water container
with 50mg/l chlorine for 2-4 hours.

Action on the water:
•

Once a year, for the reopening season disinfect the water supply by:
o Thermal shock treatment at 70-80ºC for relatively short periods has
been used both for emergency disinfection, and also for periodic
disinfection of systems, as part of long-term control programmes.
Thermal disinfection is carried out by raising the temperature of the
whole of the contents of the hot water storage heater to 70-80°C then
circulating this water throughout the system for up to three days. To be
effective, the temperature at the hot water storage heater should be
high enough to ensure that the temperatures at the taps and appliances
do not fall below 65°C. Each tap and appliance should be run
sequentially for at least five minutes at the full temperature, and this
should be measured.
In practice: periodically, during the opening season, the water is heated
at 70°-80°C for 30 min/day for 3 consecutive days.
or
o Constant maintenance of the temperature between 55-60°C: At
60°C it takes approximately two minutes to inactivate 90% of a
population of L. pneumophila. The effectiveness of maintaining the
circulating temperature at 60ºC has been demonstrated both in
hospitals and in hotels. Hot water installations maintained at
temperatures above 50°C are less frequently colonised by Legionella.
Circulating water at 60°C, such that the temperature at each outlet
reaches at least 50ºC and preferably 55ºC within one minute of opening
the outlet, is the method most commonly used to cont Legionella in hot
water distribution systems.
In practice: the water is always maintained >60°C.
or
o Sodium hypochlorite shock: Chlorine has also been used for the
treatment of hot water systems. As the bactericidal action of the chlorine
is pH sensitive and decreases rapidly at values above 7 the pH of the
water will have to be monitored and may need adjustment.
This must be carried out in water at a temperature below 30°C, with a
single addition of chlorine to the water to obtain concentrations of free
residual chlorine of 20-50 mg/l throughout the installation, including
distal points.
After a contact period of at least two hours with 20 mg/l of chlorine or at
least one hour with 50 mg/l of chlorine, the water is drained. Fresh
water is then let into the installation until the level of chlorine returns to
the concentration of 0.5-1 mg/l.
In practice: periodically the concentration in the water is maintained up
to 50 mg/l for 1 hour or up to 20mg/l for 2 hour.
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or
o Continuous chlorination: This is achieved by the continuous addition
of chlorine, usually in the form of calcium hypochlorite or sodium
hypochlorite. Residual levels of chlorine can vary depending on the
quality of the water, the flow, and the amount of the biofilm in the
system. However the residual disinfectant must be between 1 and 2
mg/l. Where there are stagnant areas or circulation problems in the
water distribution system, the chlorine will not inactivate Legionella in
these areas.
In practice: Addition of SODIUM HYPOCHLORITE in the water, with a
residual concentration of 1-2 mg/l.
In these two last cases, label all outlets with appropriate warning signs: “chlorined
sanitary warm water, not drinkable”
Action on flushing outlets (taps, showerheads):
•

Keep shower heads and taps clean and free from scale.

•

Once a year, for the reopening season, clean the flushing outlets using a
product for descaling (e.g. acetic acid or vinegar!), then disinfect them soaking
for a night in a sodium hypochlorite solution (bleach!) and rinse before
reinstalling.

•

Run all taps and showers in guestrooms for several minutes at least once a
week if they are unoccupied and always prior to occupation.
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