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Legionella, legionaersygdom & analysemetoder
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Legionella - bakterierne

Sma stavformede Gram-negative
bakterier (2um), de fleste med en til to
flageller

Der er beskrevet mere end 60 arter, heraf
har 25 har vaeret associeret med sygdom

hos mennesker
* F.eks.—L. pneumophila, L. bozemanae,
L. micdadei, L. longbeachae (kompost)

Legionella pneumophila forarsager
(maske) ca. 90% af alle tilfeelde af
legionaersygdom

L. pneumophila kan opdeles i 16
serogrupper

Serogruppe 1 forarsager 50-60% af alle
dyrkningspaviste tilfeelde i Danmark
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Legionella livscyklus
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Legionella og biofilm

Biofilm - Protozoer

Water Channel
) Fast-Growing Cells
. Slow Growing Cells P '?;Q'«._:)
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<4 Microcolomes

Protozoa

Amoebae
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Legionella og biofilm INSTITUT

Visse bakterier (fx Pseudomonas) har negativ betydning for tilstedeveerelse af Legionella

e crossfeeding
direct inhibition

AR FL gty _Am(

De fleste protozoer (fx amgber og ciliater) har positiv betydning for

tilstedeveerelse af Legionella

Hammer F. Legionella in complex biofims: Collabrators and antagonists within the building plumbing microbiome. Oral presentation 10t International Legionella
Conference, Japan, 2022
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Legionaersygdom NSTITUT

Overfores oftest til mennesker ved inhalation af kontaminerede vandpartikler (aerosoler)

Aerosolization
and inhalation of
droplet nuclei or
amoebae cysts

Aspiration of
contaminated water
or following
colonization

Human makrofag
(hvid blodcelle i lungerne)
inficeret med Legionella




Legionaersygdom

Akut lungebetzaendelse
Attack-rate < 5 % (ved udbrud)

Dgdelighed <5 —-> 35 % (10 — 15%)

Inkubationstid 4 — 10 dage
Ingen person — person smitte
Kan behandles med antibiotika
e (men ikke med penicillin!)

Alder > 50 ar

Immunologisk sveekkede
Organtransplanteret

Leukaemi

Diabetes

Tobak & alkohol

Kronisk lunge & hjertesygdom
Rejse/hotelophold

Arbejde med aerosoliseret vand
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Pontiac feber

eInfluenza-lighende sygdom
=Alle kan blive syge (raske og bgrn)
=Varighed: 2 — 7 dage uden behandling
=Attack rate ~ 100 %
*Dgdelighed 0 %

eSmitter kun ved indanding af aerosoler



Age-standardised rates of Legionnaires’ disease STATENS
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per 100 000 population, EU/EEA, 2023 INSTITUT
s

Age-standardised rate
(per 100 000 population)

0.00

0.01 - 0.99
[ 1.00-1.99
I 2.00 -2.99
I 3.00-3.99
Il > 4.00
I No data reported

Not included

EU/EEA ASR rate:
2.7 per 100 000 population

pl1pXc] ASR rate
ASR ranking per 100 000
population

1. Slovenia (SI) 6.9
2. Ttaly (IT) 5.0
Countries not visible 3- Denmark (DK) 4.6
in the main map extent
4. Netherlands (NL) 4.4
Liechtenstein
! 5. Spain (ES) 4.0

-

Malta ~ C%

Administrative boundaries: © EuroGeographics. The boundaries and names shown on this map do not imply official endorsement or acceptance by the European Union. Map produced by ECDC on 2 September 2024

Data source: TESSy 2023 annual LEGI dataset, as of 6 August 2024. Time period based on variable 'DateUsedForStatistics’.



Number of Legionnaires' disease cases, by reporting country,
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EU/EEA, 2019-2023 (n=56 001)

Italy

France
Spain
Germany
Netherlands
Denmark
Austria
Czechia
Portugal
Belgium
Sweden
Slovenia
Poland
Slovakia
Hungary
Norway
Latvia
Greece
Finland
Lithuania
Romania
[reland
Luxembourg
Estonia
Malta
Cyprus
celand
Bulgaria
Liechtenstein

4 countries report
majority of cases

(72%)
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Data source: TESSy 2023 annual LEGI dataset, as of 6 August 2024. For comparative purpose, UK data reported in 2019 are excluded. Time period based on variable '‘DateUsedForStatistics’.



STATENS

Annual notification rates of Legionnaires’ disease,  -cxuu
EU/EEA, 2014-2023

ecéc
3.5 e
3.0
c 2023, EU/EEA
o
o 257 > highest rate to date
Q.
(@)
§ 20- = 3.2 per 100, 000 population
g 1.57 . > highest observed
g numbers
o Notification rates have doubled under period
9 = 14 537 reported cases
IS from lowest rate of 1.5 cases per 100 000 population = 27% increase on 2022
'g 0.5
P
0.0 T T T T T T T T )
2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
Year

Source: Country reports from Austria, Belgium, Bulgaria, Croatia, Cyprus, Czechia, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Liechtenstein, Lithuania, Luxembourg, Malta,
Netherlands, Norway, Poland, Portugal, Romania, Slovakia, Slovenia, Spain, Sweden.

Data source: TESSy 2023 annual LEGI dataset, as of 6 August 2024. For comparative purpose, UK data reported in 2019 are excluded. Time period based on variable 'DateUsedForStatistics’.



Trend of Legionnaires’ disease, EU/EEA, 2014- " SERUM
2023 INSTITUT
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Month
. Source: Austria, Belgium, Czechia, Denmark, Finland, France, Germany, Greece,
2023 :
\ ; Hungary, Ireland, ltaly, Latvia, Netherlands, Poland, Portugal, Romania,
highest summer peak observed since 2014 Slovakia, Slovenia, Spain, Sweden

Data source: EU/EEA 20 countries. TESSy 2023 annual LEGI dataset, as of 6 August 2024. For comparative purpose, UK data reported 2014-2019 are excluded. Time period variable 'DateUsedForStatistics’.
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LD cases, EU/EEA, 2020-2023 and 2012-1019 comparison, : " "
by week of disease onset

8007
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600 1

Min-max (2012-2019)
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4001
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Number of cases

—_— 2023

— = Mean (2012-2019)
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Date of onset (weeks)

Data source: EU/EEA 29 countries of Austria, Belgium, Bulgaria, Cyprus, Czechia, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Ireland, Italy, Latvia, Liechtenstein, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal,
Romania, Slovakia, Slovenia, Spain, and Sweden. TESSy 2023 annual LEGI dataset, as of 6 August 2024. For comparative purpose, UK data are excluded. Time period based on variable '‘DateOfOnset’.



Legionarsygdom Danmark 2015 — 2024 (okt.)

Tilfeelde smittet 350

ialtogi
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STATENS B
Dansksmittede tilfelde pr. mdned 2022, 2023 og 2024 (okt.) .77 ki
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Tilfaelde af legionella-pneumoni, fordelt pa formodet NSTITUT

smittekategori og vitalstatus 2023

Smittekategori | Samlet antal Median alder
Samfund DK 202 20 9,9 73

Rejse DK 11 1 91 65

Hospital 12 3 25 80,5
Inst./plejehjem 22 9 40,9 84

Ukendt 9 2 22,2 59

Rejse udland 57 0 0 63

| alt 313 35 11,2 71
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Antal tilfselde og incidens pr. 100.000 erhvervet i Danmark 2023 fordelt et
pa region og landsdel

Region Landsdel Antal 2023 Incidens
Kgbenhavn by 27 3,31
Kgbenhavn omegn 33 5,87
Hovedstaden Nordsjzlland 43 9,08
Bornholm 1 2,52
@stsjeelland 9 3,49
Sizlland Vest- og Sydsjzlland 44 7,43
Fyn 26 5,15
Syddanmark sydjylland 24 3,28
@stjylland 26 2,80
Midtjylland Vestjylland 14 3,25
Nordjylland Nordjylland 9 1,51
Danmark | alt 256 4,32




Incidens pr. 100.000 erhvervet i Danmark fordelt pa udvalgte landsdele
2016 til 2023
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Incidens pr. 100.000 erhvervet i Danmark fordelt pa udvalgte landsdele NeTITUT

2016 til 2023
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Incidens pr. 100.000 erhvervet i Danmark fordelt pa udvalgte landsdele NeTITUT

2016 til 2023
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Incidens pr. 100.000 erhvervet i Danmark fordelt pa udvalgte landsdele NeTITUT

2016 til 2023
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Incidens pr. 100.000 erhvervet i Danmark fordelt pa udvalgte landsdele NeTITUT

2016 til 2023
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Aldersgruppefordeling 2010 til 2023.
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Alders- og kgnsfordeling samt alderskorrigeret incidens- 2023 250"

N
o

120 Incidences per age groups per 100.000, LD 2023
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0 @ e
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Mand—kvinde ratio: 1,7:1 —e—|ncidence per 100.000

m Males = Females



STATENS

Smittekategori og mortalitet INSTITUT
2020 - 2021; 2022; 2023;
554 tilfelde 287 tilfeelde 313 tilfxelde
Dgde 14,5 % Dgde 19,5 % Dede 11,2 %

38; 13%

57; 18%

210; 73%

Rgd — Samfund Danmark (ink. rejse Danmark)
Orange — Rejse udland
Gra - Hospital og institution
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Stor forskel mellem hvad der finds i miljget og hvad man et

smittes med — og hvad man dgr af

+ Mere end 80 % af varmtvandssytemer i Smittet i Danmark 2010-2022, 902 kliniske

Danmark er kontamineret med Legionella isolater
pneumophila 3%
* <1%med L. pneumophila SG 1 mAb 3/1 Mortalitet — 50 %

o Mortalitet — 7 %
positive stammer (nogle steder mere)

 <10% med L. pneumophila SG1 mAb 3/1

negative stammer (nogle steder mere) Mortalitet — 27 %A

* Omkring 50 % med L. pneumophila SG 3

* Omkring 20 % med L. pneumophila SG 6

* Omkring 40 % med andre L. pneumophila
serogrupper

* Op mod 100 % med andre Legionella arter
* Stor variation fra omrade til omrade

Mortalitet — 26 % Mortalitet — 15 %

m SG 1 mAb 3/1 pos ®SG 1 mAb 3/1 neg m SG3
m SG6 m Other SGs m Other Species
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Legionella longbeachae cluster with probable link
to gardening products in Denmark, 2024

Caroline Eves (1), Jonas Steenholdt Serensen (2), Charlotte Kjelsa (1), Hanne Klink Epstein (3), Saren A. Uldum (2)

‘fi? F (£} Department for Bacteria, Parasites and Fungi, Statens Serum Institut, Copenhagen, Denmark
Fa (3} Supervision and Guidance - East, Danish Patient Safety Authority, Copenhagen, Denmark

LFT R

Background
« Legionnaires’ disease is clinically and microbiolagically notifiable in Denmark /_ \
« During the summer of 2024, Statens Serum Institut (551) and the Danish Patient Safety Authority Case Definition
(5TP5) observed an increase in cases caused by L. lengbeachae
s Interviews conducted by STPS revealed handling of gardening products prior 1o disease onset, 1. Positive for Legionelio

an association also observed abroad (1, 2) spedies non-
prnewvmophila by PCR

2. Test date between June

(1} Department of Infectiows Disease Epidemiclogy and Prevention, Statens Serem Institut, Copenhagen, Denmark E =

« Cases were asked to send samples of gardening products used to 551 for Leplonelia culture 10 - August 10, 2024
= Whole Genome Sequencing and Single Nucleotide Polymorphism (SNP) analysis  were \ (weeks 24 - 32)
performed on three clinical isolates (from Cases 3, 4, and 6) and 15 erwircnmental isolates from

Brands X. ¥, and £
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« 11 cases were confirmed poasitive for Legionello species non-pneurnophila (Figure 1)
= Fouwr cases were culture positive for L longbeachoe
= Two cases were positive for L fongbeschae by molecular methods anly
o An additional five cases were confirmed positive for Legionallo species non-préwmaphile
in the study period and negative for L longbeachoe (all were culture negative):
= By sequencing one case had L feeled (best match), one had L Jnica (best match), one
had L ricdodern, one had L robalecens and one had unidentified Legionella species

+ Among the six confirmed cases of L longheachae (Table 1):
o Mediam age was 68.5, the majority were male and resided im the Capital Region
= All slx cases were hospitalized
o Al six cases repomed using gardening products from different brands during the
incubation period, at least three of which contained peat imported from Sweden

z + Gardening product samples:
‘; = Product samples were collected F'W:rwm:m"" srzpiwlm
‘ L L from 5 out of B confirmed cases ) )
of L. longheochae = Thi 18 isalates were growped into three

s The samples were from at least main clades: A, B, and C (Figure 2}

Week number three different bramds . I':E;n;h climical isnl_arej I:l-e!!nnged toa
. - Confinmed cine ol L. fangbeachar o AllS !HjITIPIEs- wEre culture g'd E'r:tnl. :.I'a.dE:tm;jlfatlns that the cases
) ; shthes for L lonsbeochae id not originate from a common source
- e L ! o ngh » Clade A included isolates from Brands X
Figire 1. Epidemniniegical curv and Z, as well as the clinical isolate from

Case 3, who used Brand X
« (Clade B contained the isolate from Bramd

Table 1, Confirmed clinical canes aof L femgheackar and product wempls results

,  Speties desrcted in produt £ and the clinical isolate from Case &,
v o who used Brand 2
: « Clade C contained isolates from Brands
. R v mEnbal samphe - N
1| WriE L lengbeochor | Megative Vies Beand X collactad ’ X, ¥, and Z, as well as the dinical isolate

Brand L karuyier urivnr, [ SOue sinie,
N L el

from Case 4, who used Brand ¥
The clinical isolate from Case 4 closely
3 E4) W65 L lsngpenmhoe | dosgheschae ves Brand X (L langbeathoe. L boremasae | 52000 matched one isolate from Brand ¥, with

only a single SNF difference

4 w B6 | L langbenthos | dnagheschae Yes Brand ¥ L \agbenios 1,800,000 T
+ The clinical isclate from Case 3, however,
5 H S55E (L lnghenchas | Megative Yes Beand ¥ L langhenchae 0 had a close match (just tea SHP
[T — differences) with an solate from Brand Z,
6 | ® | EdB4 L lngbenches | L lasghesch Yes Brand I 1,B000,000
L gt umophvis 57 1§ which was used by Case &

Conclusion

+ This is the first recorded cluster of L. longbeachae infection assoclated with the use of gardening products in Denmark

+ Whole gemome sequencing was used on isslates from cases and environmental samples to imestigate potential links

« SMP differences in themselves for L longbeachae most likely cannot be used to confirm nor reject the source of infection

+ Future ineestigations will focus on assessing the risk of infection among various gardening products and the use of preventive measures

cknomladgmantic We e sy thank the microbsolgal libsr sborsi for Lendng 1. L, € H, & o, B (3000 Expicre 1o gtting odi shd (ompodl mateial o1 gatential jouii of Lgondls
SaTipdes: 10 550, Special thanks oocthe Legiorela Referenoe Labaraiony, the 551 POR and prseLimophils in Aannralia. Besperatory meddineg Case repots, 31, 107156, hitpsiidod argcl, 101 &iumer 20200101 156
Dhis, Labssratery, ard the D partment of Bionlomaticd Tor thewr ecdentisl comnbutisng. X The Public Health Agency of Seadien. (2034). Legiersilainfeeen Seerge maj 2004

and dedication s folshalsomymdigheven seism msioodd: beredsha ' w oot akneela uierocleganeilnlekiien svenpe maj 2024



Nyt EU-drikkevandsdirektiv - Directive (EU) 2020/2184  =iivur

STATENS

Directive (EU) 2020/2184 of the European Parliament and of the Council of 16
December 2020 on the quality of water intended for human consumption was
adopted by the European Parliament and the Council of the European Union on 16
December 2020 and entered into force on 12 January 2021.

Legionella er ny parameter (fordelingsnettet — ink. varmt brugsvand)

Vand fra prioriterede ejendomme/bygninger skal regelmaessigt undersgges
Prover skal undersgges iht. DS/ISO 11731 - kvantitativ dyrkning (ved
spredningspladekultur), men kan suppleres (ikke erstattes) med andre metoder
Parametervaerdien er 1.000 CFU/L (alle Legionella arter)

* | DK primeert malti prgver fra varmt brugsvand tappet ved konstant temperatur

SS| anbefaler at ovenstaende parameterveaerdi generelt er geeldende i Danmark, det
er dog pt. kun en anbefaling.
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Bekendtggrelse om indberetning af Legionellaprgver og - INSTITUT b
foranstaltninger

Implementeret i Danmark af Social- og Boligstyrelse: BEK nr 721 af 11/06/2024
https://www.sbst.dk/byggeri/legionella/fag-om-indberetning

Prioriterede ejendomme i Danmark er sygehuse og plejehjem
Mindst hvert 3. ar skal der tages vandprgver hvor resultater indberettes til kommunen

Udover de prioriterede ejendomme kan kommunen udpege andre
ejendomme/bygninger, hvor der er risiko for smitte med Legionella. Disse skal
overholde samme krav som prioriterede ejendomme — eller eventuelt skaerpede.

Analysemetoden er i henhold til DS/ISO 11731 (alternative er ikke naevnt)
SSI har udarbejdet en vejledning i prgvetagning fra prioriterede ejendomme
https://hygiejne.ssi.dk/retningslinjer/legionella-proevetagning

SSl er ved at udarbejde en generel Legionella vejledning vedr. forebyggelse og kontrol
(NIR) - geeldende primeert for prioriterede ejendomme.


https://www.sbst.dk/byggeri/legionella/faq-om-indberetning
https://hygiejne.ssi.dk/retningslinjer/legionella-proevetagning

STATENS
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Legionella dyrkbarhed — nedkgling

0°C

Stuetemp.
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Legiolert til pavisning af L. pneumophila NSTITUT

Legiolert”

For detection of Legionella pneumophila

e ]
F]

W |
» Legionella test for all serotypes of Legionella pneumophila with equal or greater

accuracy than traditional spread plate culture methods. "2 \
:

\ A\ -
+ Significantly improves Legionella testing workflow, leading to higher productivity. H‘ Py o :
+ Liquid culture test; isolates can be stored and/or serotyped. 4‘ i S
+ Reports in MPN, equivalent to CFU per IS0 6107:2021. ‘.‘ B v
+ Published by ASTM International as Standard D8429-21. “" o /
A

+ Received NF Validation by AFNOR Certification, reference number IDX 33/06-06/19. i

Fordele:

* Generel bedre sensitivitet end traditionel dyrkning

* Ingen koncentreringstrin (intet tab).

* Kendskab til Legionella morfologi ikke ngdvendigt.

* Kun 100 ml vandprgver i stedet for 1 liters vandprgver.

Ulemper:
Kan ikke pavise andre arter, hvilket kan vaere ngdvendigt og er
et krav i hht. drikkevandsdirektivet.

* Identificering af serogrupper og DNA typer kraever sekundaer
udsaning for at fa enkeltkolonier.

Legiolert er en test, der kan bruges til at detektere Legionella
pneumophila i vandprgver. Testen er baseret pa en bakteriel
enzymdetektionsteknologi, der signalerer tilstedevaerelsen af L.
pneumophila gennem anvendelse af et substrat, der er til stede i
Legiolert-reagenset.

Testen kan detektere L. pneumophila ved 1 organisme i 100 mL
inden for 7 dage.
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Andre metoder til pavisning af Legionella pneumophila 7+

Immunokromatografiske metoder

TEST LIKE A PRO " Ny metode der kan pavise alle
L. pneumophila serogrupper

WORLD'S FIRST ON-SITE ULTRA-RAPID

LEGIONELLA TEST TO DETECT ALL LEGIONELLA
PNEUMOPHILA SEROGROUPS 1-15

Metoder baseret pa klik-kemi*

MICA Legionella Testen er baseret pa en metabolisk
MICA Legionella enumerates Legionella inkorporation af et syntetisk

pneumophila in water (Domestic Water, sukkermolekyle (DIAMIDEX pLeg-
Cooling Tower Water, Sanitary Water...) in - xich N3) ved vaekst af bakterierne. Ved

CFU/liter and after only 48 hours of SLuse- W . .
. / . Y B o brug af "klik-kemi” kan cellerne
incubation. = et . :
=P (mikrokolonier) ses og teelles ved
— brug af fluorescens.

*Danske Nobelpristager: Morten P. Meldal, professor ved Kemisk Institut, Kebenhavns Universitet.



Legionaersygdom forarsaget af andre arter end Legionella INSTITUT
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pneumophila

En stigende andel af patienter er smittet med Legionella non-pneumophila, 1 2023 var ca. 16% (n=46) af
alle tilfeelde smittet med anden art. Hertil skal det bemaerkes, at det ikke er noget der undersgges for pa
alle KMAer.

Disse arter er vanskelige at dyrke — bade fra klinisk materiale og miljgprever, vi har derfor ikke et godt
overblik over hvilke andre arter der er arsag til infektion.

Det er vi nu ved at rade bod pa ved at have indfgrt en dyrkningsfri DNA-sekventerigsmetode til arts ID.
Forelgbige resultater i 2024:
* L. longbeachae — 10; smitter antageligt udelukkende fra jord/kompost
* L. bozemanae - 3; findes bade i jord/kompost og vand
L. anisa — 2; naest hyppigste art pavist i vandsystemer (koldt/blandet vand)
* L. feeleii —1
* L. micdadei —1
* L. shakespearei —1
* L. rubrilucens —1
L. lytica -1
* (dedeligheden for infektion med andre arter er hgj — ca. 20 %)
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Legionella viability qPCR - Promega INSTITUT

Detection of Viable Legionella in Hours, Not Days

The Legionella Viability gPCR Kit differentiates between live/dead cells with an intercalating crosslinker that
exclusively binds to DNA from membrane-compromised, dead, dying, or lysed cells. Once bound, the molecule
irreversibly crosslinks DNA, making it not amplifiable. This ensures that signal from the qPCR detection reaction
Is exclusively from viable cells and not from dead cells, therefore eliminating false-positive results.

2.5
W 108 CFU/mI - Live

20 M 105 CFU/ml - Live
’ M 10% CFU/mI - Dead
10° CFU/ml - Dead

Dead cell DNA not
Dead cell amplified by PCR

- e — —

Normalized Fluorescence

- - - 1.5
( ™ V.V
so_ -7 o = =7
Live cell _ ® 5o _ m 1.0
" |
Viability Reagent PCR
_ — WW 0.5
por i Dead
hY ( by

IMJMWJ‘, \’@ﬁd#/ ! 04 - /
10 15 20 25 30 35 40 45 50
Cycle

Example data from untreated and heat treated Legionella
pneumophila culture.
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Legionella viability qPCR - Promega NSTITUT
-e- | . spp == L.pneumophila —— L. pneumophila SG1
40 R% 0.997 R% 0.998 R% 0.995
Eff: 96.2% Eff: 106.1% Eff: 105.5%
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Genome Copies
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