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In situ Legionella
monitoring in
swimming pools:
a case study

Legiolab® helped to prevent and control Legionnaire’s disease in swimming pools to make them health scenarios

Juan Antonio Bertolín Olmos
Managing Director of the Espaitec
Park of the Universidad Jaume I

«Rapid Legionella testing identified
regular or sporadic changes in
Legionella in the swimming pool. It
managed to maximize our
maintenance efficiency, and to save
time and money. We are convinced
that implementing this technology is
an excellent way to prevent and
control Legionnaire’s disease in
swimming pools to make them
health scenarios»

The use of the rapid Legionella kit (Legipid) has reduced
the lethal nature of large outbreaks of Legionnaire’s
disease. In this case study, its automated version, namely
Legiolab onsite, discovered positive episodes in the
swimming pool of the Universidad Jaume I in Castellón
(Spain) and favoured suitable maintenance adaptations.
The COVID-19 pandemic context confers it added value as
an indicator of a swimming pool free of Legionella, and
possibly of other less resistant respiratory pathogens.

Legiolab® solution
Guillermo Rodríguez
The immunomagnetic Legionella
test (Legipid® Legionella Fast
Detection) is a rapid 1 hour-test
certified by AOAC-RI. It can be
used in Spain according to
Standard UNE100030:2017
(Royal Decree RD 865/2003),
and Royal Decree RD 742/2013
(self-control of swimming pools)

Legipid® test

Today with the COVID-19 pandemic, the
pneumonia caused by the SARS-CoV-2
coronavirus has unveiled our fragility and
vulnerability. Although its transmission by
water has not been evidenced, unlike other
viruses, it shares the same symptoms (fever,
dry cough, difficulty breathing) with the
pneumonia acquired when inhaling the
Legionella bacterium from aerosols in water
systems: Legionnaire’s disease.
When diagnosed in time, its health risk is lower
than COVID-19 because most cases get over it
by taking antibiotics, and the bacterium does
not spread by human contact (no evidence for
such to date). However, those infected by it do
not go to their GP as quickly, and their GP does
not request diagnostic testing, because of its
non-specific symptoms. The increase in cases
in Europe was 94.4% in 2018 (11,343 recorded
cases) compared to 2013.
Before COVID-19, the World Health
Organization (WHO) already urged reinforcing
measures against Legionnaire’s disease, as
did the European Centre for Disease
Prevention and Control (ECDC). It is a
progressive disease promoted by climate
change, which kills 1 in every 10 people who
catch it (1 in every 4 in hospital settings).

Is this rapid test for
Legionella one of
the keys for
swimming pool
healthiness?
The elderly, who are more sensitive to pneumonia,
and COVID-19 patients, who are more susceptible to
coinfection with Legionella, have specific
requirements that must be attended to by respecting
their dignity without exposing them to uncontrolled
biological risk. The same applies to swimming pools if
they are to be considered health spaces. Who does not
need to guarantee customers healthy and
Legionnaire’s disease-free premises? It is known that
conventional culture tests offer very low prevention
value because of the long time needed to confirm
results (10-12 days, and up to 28 days) and their high
rate of non-conclusive results (up to 20%). This
testing’s sensitivity is low and can be negative because
active legionella is NOT cultivable, or even if it were,
other accompanying microorganisms do not allow it
to grow on plates. This is why the following questions
are posed:
•

Should swimming pools not be transformed
into health spaces by quickly and suitably
attending to the healthiness of their waters?

•

Are people protected from infections caused
by legionella if the rapid reliable detection of
this bacterium is not dealt with?

•

Is the speed with which legionella testing
done a key factor to prevent its contagion in
swimming pools?

The Water Management Society Rapid
Microbiology Industry Liaison Group has
produced, among others, a factsheet of
Legipid® to give an unbiased and
objective view on this latest commercially
available rapid testing technology.
LEGIPID WMSOC FACTSHEET
Its automated version (Legiolab® onsite)
was set up in a swimming pool and
included sampling and obtaining human
error-free concentration data
(transferrable to a remote PC) in less
than 2 hours. LEGIOLAB USER
MANUAL

Legiolab® onsite
analyzer
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THE HSE’S HEALTH Protection Surveillance Centre (HPSC) today urged people to be aware of Legionnaires’ Disease, which can be caused due to bacteria growth in
appliances which have been left untouched due to the Covid-19 pandemic. INCREASE THE RISK OF LEGIONELLA

First round of
Legionella analyses
Mireia Lázaro

In a first round of
Legionella analyses, 129
tests were run (70
samples, 40 positive
controls and 19 negative
controls).

Concentration peaked on
Mondays towards midday
(duration lasted several
hours). Sometimes
replicated on Tuesdays but
became more attenuated.

Positivity pattern would have
gone unnoticed if a rapid test
was not used.
The maintenance
professionals were able to
change the routine that
explained the weekly
patterns observed in 2018,
which were linked with the
premises reopening on
Mondays, but closed on
Sundays.

A potential risk was
corrected, so users were
protected with a user influx
profile: the swimming pool
opened from 08:00h to
22:00 h Monday-Friday,
from 09:00–14:00 h on
Saturdays, and closed on
Sundays.

The swimming pool has a tank, or a
counterbalance vessel, in a technical
room in the basement to maintain the
hydraulic system balance when users
employ the pool and large quantities of
water overflow the other two tanks: a
large one (25 m long, 20.5 m wide and
1.85–1.50 m deep with 60,000
uses/year) and a small one (19.5 m long,
10 m wide and 1.05–1.15 m deep with
25,000 uses/year).
In a first round of Legionella analyses,
carried out between August and
November 2018, 129 tests were run (70
samples, 40 positive controls and 19
negative controls). Samples were
distributed as follows:
•The swimming pool was closed to the
public while maintenance was carried
out (August), and 24 samples were
analysed (10 positive/14 negative);
positivity was 41.6%.
•The swimming pool remained closed to
the public after performing maintenance
(September) when four samples were
analysed (all negative), which indicated
a stabilised system: 0% positivity.

Diagram of the swimming pool with the tank or
counterbalance vessel.
The unit was fitted to take and analyse water samples from
the counterbalance vessel before the inlet to its watertreatment system.

•After opening to the public (Monday 17
September), during the first week, the
five performed tests were negative. So,
positivity was still 0%.
•For the next 7 weeks (Monday 24
September - Friday 9 November), 37
samples were analysed (6 positive/31
negative). Of the six positive ones, four
had between 100 and 1,000 CFUeq/L
and two had more than 1,000 CFUeq/L;
positivity was 16.2%.

The Legiolab unit fitted in the technical room
(basement).

Fast and reliable tests for Legionella bacteria in water
Legiolab® onsite
analyzer derived from
the European project
“Ultra Legionella
Inmunoanalysis
System for Early
Sensing” (ULISENS)
cod 726499, SMEInstrument-Phase 2, H2020

Guillermo
Rodríguez –
Scientific
director

BIOTICA is a Spanish company specialized in the
development of fast techniques for the microbiological
detection and quantification based on the combination of
recognition biomolecules, like antibodies, with advanced
nanomaterials like paramagnetic particles. The general
objective of ULISENS* project is focused on the development
and further commercialization of an automatic early warning
system able to detect and quantify Legionella species in water
(Legiolab®). The system integrates an innovative fast
detection biotechnology with an automatic module able to
carry out “in situ” analysis in real-time to minimize time to
results. It is based on Legipid® a rapid test which has reduced
the lethal nature of large outbreaks of Legionnaire’s disease.
LEGIPID&OUTBREAKS

Legionella spp levels recorded between August and November 2018. The variations in Legionella in August
were interpreted in compliance with maintenance operations performed mid-September to stabilise the water
system before allowing users to enter.
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Legiolab® reduces the legionellosis lethality from 12% to
2% because of TIMELY AND COST-EFFECTIVE
INFORMATION to risk owners to take appropriate
effective preventive measures as soon as possible.
Therefore, it prevents shutdown times and costs, penalties
of fines and discredit in face to their customers and the
society.
LEGIOLAB VALIDATION
A fully automated testing device can now be deployed at
water sites suspected of contamination by Legionella
bacteria. The device promises more reliable results in less
than two hours, with no human intervention.

User influx profile in the swimming pool from
September to June
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Second round of
Legionella
analyses

A second round of Legionella
analyses took place from 1 to 11
July 2019, with 22 assays at the
same point (19 samples, two
positive controls and one
negative control). The results
indicated a new unnoticed testless behaviour characterised
by:
• 10 positive samples: 52.6%
positivity
• Higher Legionella levels in
week 1, especially between
Monday and Wednesday (over
1,000 CFUeq/L, and even first
thing on Thursday), which
lowered between Thursday and
Friday (between 100 and 1,000
CFUeq/L)
• More attenuated Legionella
levels in week 2 (between 100
and 1,000 CFUeq/L)

How can these changes
in Legionella be
explained? And in the
observed pattern? Why
were positive results
each day in July?
The maintenance professionals
associated the unexpected
positivity in July with more
people using this service,
mainly by the Boys/Girls
Summer School (up to 350)
Monday to Friday from 09:30h
to 13:30h from the end of June
to mid-July.

Mireia Lázaro

Summer School

New unnoticed change if a
rapid test was not used.

“We combined our knowledge of the
installation (hydraulic, users influx
profile, operation) with new analytical
information to adapt operation times
and to verify that everything was in
order”
Maintenance professionals’ team
This increase in users considerably raised the
overflowing water, and it was even necessary to employ
water from the water supply (55 m3), which may have had
Legionella, to maintain the swimming pool water level.
This interfered with the water-treatment system in the
counterbalance vessel.

VISIT OUR BIOTICA-CATALOG

The maintenance
professionals
intelligently resorted to
new information, which
helped to suitably
identify and correct
probable causes.

The answer to these questions
was affirmative: does timely
Legionella monitoring add
value to maintenance? are rapid
tests for Legionella one of the
keys for swimming pool
healthiness?

Legionella spp levels recorded from 1 and 11 July 2019.

Perspectives
The COVID-19 pandemic has led companies to receive few or no users, and they have to think about how water systems
impact their efforts to continue with their business. Is there anyone who does not wish to get back to business as usual as
soon as possible?
When reopening with no suitable protocols, premises closed to stop coronavirus spreading could feed the figures of another
grave lung infection, which can even be lethal: Legionnaire’s diseases. Who wants to open their business and face a
problem with Legionella? does our health system not already face enough stress? With equal symptoms, would it not be
likely that a patient tested negative for COVID-19 be diagnosed with Legionella? would this favour inspections as it is an
Obligatory Notifiable Disease?

Further information:
Biótica Bioquímica Analítica SL,
Avda Sos Baynat-Campus Riu Sec,
Espaitec 2, planta baja, laboratorio
2, 12071 Castellón de la Plana
(Spain)
Mobile: +34 675 613 858/ +34
662301864
Website: www.biotica.es

After surviving COVID-19, continuing business might lie in intelligently and creatively performing rapid Legionella
detection and giving an early response. This is precisely what the Ministry’s new sectorial protocol sets out for water
installations for public use before they reopen. Rapid tests are not only recommended, but also unavoidable to prevent
Legionnaire’s disease, as this case study indicates.
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