AETEQNEAAA ka1t AHMOZIA YTEIA
EAsgyxoc kar npoAnwn
o710 YWwpo Tou NoookolEIou Kal TV
Xwpwv Mapoxrnc Ynnpeoiwv Yyeiac
(X.1.Y.Y.)

w
g e
¥ -

!»o

P? .

Ap E.N. Behovakng, E.Z.A.Y. 1



YNOYPIEIO YITEIAZ KAI KOINQNIKHZ AAAHAEITYHZ
EONIKH 2XOAH AHMOZIAZ YTEIAz
TOMEAZ MIKPOBIOAOFIAZ/KENTPIKO EPFAZTHPIO AHMOZIAZ YFEIAZ

A/NTHZ: KaBnynTtnc k. AAkifiadnc BATOMOYAOZ

Ap E. N. BeAovakng, IaTpoc
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= Legionella, Current
Status and Emerging
Perspectives, eds.
James M. Barbaree,
Robert F. Breiman,
and Alfred P.
Dufour. ASM,
American Society for
Microbiology Press,
Washington DC.,

Ap E.N. Behovakng, E.Z.A.Y. 12



i MPQTOZQA & AETEQNEAAA

"FIG. 1. Scanning electron
micrographs of virulent L.
pneumophila cell attached to
Hartamannella vermiformis
(x20,000). Bacteria were
frequently seen attached to the
ends of amoeba processes
(filopodia). The micrographs
were taken from H. vermiformis
cultures that had been
coincubated with L.
pneumophila for 8 h."

= (Fields, Barry S., Legionella and
Protozoa: Interaction of a
Pathogen and Its Natural Host,
Legionella, Current Status and
Emerging Perspectives,

Washington DC: ASM Press)
Ap E.N. Behovakng, E.Z.A.Y. 13




"FIG 2. Scanning electron
micrograph of a virulent L.
pneumophila cell entering an
Hartamannella vermiformis cell
(x6.600; insert, x20,000).
Pseduopodia were not observed
in the uptake of the bacteria.
The micrograph was taken from
an H. vermiformis culture that
had been coincubated with L.
pneumophila for 12 h.)"
= (Fields, Barry S., Legionella and
Protozoa: Interaction of a
Pathogen and Its Natural Host,

Legionella, Current Status and
Emerging Perspectives,

Washington DC: ASM Press)

Ap E.N. Behovakng, E.Z.A.Y. 14



MAKPO®AIO NMNEYMONGQN KAI
‘_L AEFEQNEAAA

Method of Infection: Infection usually
begins with inhalation of the bacteria.
Once the Legionella reaches the alveoli,
assuming the virulence is great enough
to overcome the host's immune
reactions, the bacteria comes into
contact with an alveolar macrophage.
Through phagocytosis (coiling
phagocytosis), the macrophage takes the
bacteria into a food vacuole inside the
cell. Legionella inhibits monocyte
lysosome fusion, allowing the bacteria to
multiply within the macrophage and
ultimately lyse the cell and infect new
cells.(Nash, Libby and Horwitz, 1984)

= Studies (Moffat and Tompkins, 1992;
King et al., 1991) indicate that while
amoebae use pinocytosis or receptor-
mediated uptake to take in the bacteria
(personal communication, B. Fields),
human cells use both phagocytosis and
pinocytosis in bringing the bacteria inside
the monocyte.

Ap E.N. Behovakng, E.Z.A.Y. 15



AEFEQNEAAA-QUGOIKN I0TOpia Tou Pikpoopyaviopou(1)

To BakTtnpidio TnNG AsyewveAag (Legionella spp.) €ival Eva Koivo
MIKpOBIo nou anavTdaTtal puaoIKa PEoa oTo VEPO MNOTAPWY, AINVWV Kal
TAUIEUTNPWY, CUVNBWC OE HIKpOoUC apiBouC.

Ano ekei, 0TAv NAEOV TO vEPO NEPVAEI O€ EYKATAOTAOEIC NOU CUVIOTOUV
eva TexvnNTo pelepPBoudp, ONwe n.X. VEPO 0 CWANVWOEIC HECA OF
NOAEIC, 0 cuOTNUATAa vEPOU dIapOpwV KTIPiwV, TOTE Kal O
HIKpOOpyaviouoc gival duvaTtov va noAAanAaciaoBei o€ peyaloug
aplBuouc Ye eNINTWOEIC yia Tn Anpooia Yyeia, av Bpel EUVOIKEC
OUVONKEC yIa TNV avanTuén Tou.

Euvoikec ouvonkec: 20 — 45° C euvoouv Tnv avanTtuén Tou Hikpofiou.
H AeyewveNa

= AEN @aivetal va noAanAaocialetal katw ano Touc 20° C kal
= AEN @aiveral va pnopei va eniiovel navw ano Toug 60° C.

Ap E.N. Behovakng, E.Z.A.Y. 16



AEFEQNEAAA-(QUOIKN 10TOpIa ToUu HIKpoopyaviouou(2)

= Ta Baktnpia TNG AsyewveAAag, UNopPouV va Napapevouy o€
KaTaoTacn «Unvwaong» oTo OPOCEPO VEPO Kal OTAv TO
ENITPEYOUV O OUVONKEG (BepHoKPaciac) Kupiwg va
noAAanAaciacBouyv.

= Ta BpenTIKa OTOIXEIA YIA TIG AEYEWVEAAEG NPOKUNTOUV ANO AAAQ
KOIVA anavtwyeva PIKpoPIa ega 0To CUCTNHA TOU VEPOU, ONwG
aAyn, apoiBadec kal aAAa BakTnpia.

= H napouaia 1gnpatwyv, Aaonng, okoupiag Kal AAwv UMKV pEca
OTO ouoTnua padi pe TG ProdeUPpaveg-Proupevia Bewpeital OTI
anoTeAEl Kaiplag onuaciag NapayovTeg \;\a TOV EMPWAEACHO,
£yKATAOTAON KAl dNUIoUpYia TwV KAaTAANAWY OUVBNKwv
avanTuénc Twv BakTnpiwv TnG AcyewveAlac.

Ap E.N. Behovakng, E.Z.A.Y. 17



i T npokaAouv ol Legionellae ?

= [upeTo Pontiac (Pontiac fever)

= MupeTto Lochgoilhead (Lochgoilhead fever)
MOVOKEPAAOC

KONwaon

apBpalyia

LuaAyia

Brixag

duaonvoia

= Nooo Twv Aeyewvapiwv (Legionnaire's disease)

Ap E.N. Behovakng, E.Z.A.Y. 18



Mupetoc Lochgoilhead (Lochgoilhead fever)

. 1: Lancet. 1989 Feb 11;1(8633):316-8.

Lochgoilhead fever: outbreak of non-pneumonic legionellosis
due to Legionella micdadei.

Goldberg D], Wrench JG, Collier PW, Emslie JA, Fallon R], Forbes GI,

McKay TM, Macpherson AC MarkW|ck TA, Reld D.

Communicable Diseases Scotland Unit, Ruchill Hospital, Glasgow.

Analysis of case histories from 187 people who had visited a hotel and
leisure complex in Lochgoilhead, a village on the west coast of
Scotland, indicated that 170 had had an acute illness characterised by
headache, fatigue, arthralgia, myalgia, cough, and breathlessness.
These symptoms were consistent with Pontiac fever-like illness.
Legionella micdadei was isolated from the leisure complex whirlpool
spa at the time that 60 of 72 individuals with symptoms seroconverted
to L micdadei antigen. This outbreak is thought to be the first of a
Pontiac fever-like iliness ascribed to L micdadei and the first large-
scale outbreak of its kind to have occurred outside North America.
Whirlpool spas can be a major reservoir of legionella organisms; they
must therefore be properly maintained and operated to prevent
outbreaks of infection.

Ap E.N. BeAovakng, E.Z.A.Y. 19
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2: J Clin Pathol. 1990 Jun;43(6):479-83.

Microbiological investigations into an outbreak of Pontiac
fever due to Legionella micdadei associated with use of a
whirlpool.

Fallon R], Rowbotham TJ.

Department of Laboratory Medicine, Ruchill Hospital, Glasgow.

In the investigation of a large outbreak of non-pneumonic
legionellosis at a leisure complex in Lochgoilhead, Scotland all
direct cultures of environmental samples were initially
negative for legionellae. Legionellae readily infect appropriate
protozoa under suitable conditions, and following
immunofluorescence to select specimens for special study,
Legionella micdadei was isolated from whirlpool water via co-
cultivation with Acanthamoeba polyphaga. L micdadei was
also isolated, along with host amoebae, from the whirlpool
filter. The use of amoebae in the isolation of legionellae from
environmental (and other) sources can be of great value,
especially if specimens shown by indirect immunofluorescence
to contain legionellae fail to yield legionellae on routine

culture. Ap E.N. Behovakng, E.Z.A.Y. 20
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Ti1 eivar n Noooc Twv Asyewvapiwv; (1)

H voooG Twv Asyemvapinv gival pia cofapng pop(pnc;
NVEUHOVIA HE NOCOOTO BvNTOTNTAG TNG TAENG TOU 10-15
% O€ KaTa Ta aAAa uyin aropa.

Ta cupnTopaTta nepIAapBavouv Hia vooo nou
EpPavifeTal HE HOPPN ouvayiou, nou akoAouBeiTal ano
ENPO Bxa kai nou ouxva eEEAICOETAI OE NVEUHOVIQ.

Ano Ta aTopa nou npoaBdMowm ano Tn vooo
= To 30 % spcpaw(ouv gniong diappoia kail £|.I£TO
= To 50 % pnopei eniong va epgpavifouv onpeia dS1avonTIKNG
ouyxuong

O XpOVOG ENWACNG KAVOVIKA KUHAIVETAI ano 2-10 nUEPEG
Kal HE EKONAMON THG TUMIKING VOOOU 3-6 NUEPEG HETA ANO
Tnv €k0eon oTO aiTIO.

Ap E.N. Behovakng, E.Z.A.Y. 21



FIGURE 14-2 Electron micrograph of Legionella pneumophila grown in broth. Note the periplas-
mic space separating the inner and outer membranes. (From Bergey's manual of systemic bac-
teriology, vol 1, New York, 1984, Williams & Wilkins.)



FIGURE 14-4 . Lung specimen showing numerous intracytoplasmic Legionella within alveolar
macrophages. The nucleus is in the upper left corner. (From Weisenburger, DD: Arch Pathol Lab
Med 105:130, cnpvrlght 1981, American Medical Aasomat.lon.)

Ap E.N. Behovakng, E.Z.A.Y.
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Ti1 eival n Noooc Twv Asyewvapiwv; (2)

= H Nooog Twv I\svswvapiwv |.|nop£i va sp(pawoﬁsi

= QG Hi1a eEmMONIKN €KPNEN 2 1) NEPICCOTEPWV KPOUOHATWV
nou akoAouBouv ano anoyn XpOvou kal TONou Tnv €kOeon
O€ onpslukn povaﬁmn nnyn HoAuvong

= QG HIa0 OE1pA AnoO AaveEapTNTA NEPICTATIKA OE HIA NEPIOXN
nou epgavifer uypnin £v6n|.|||<01'r|1'u n

= G OnopadiKEG NEPINTMOEIG XWPIG KAHIA CUCXETION ano
anoyn XpOovou Kkal Tonou €KOECNG O€ OnNHEIaKN-HOVadIkn

nnyn HoAuvong

= EmdnpIkeG z-:Kpr| £1G £XOUV OUUBEI enavelAnppEva o
KTip1a onw¢ EEVOOOXEIa KAl VOGOKOHMEIA

= Eival pia noAuocuoTnpaTikn vOooG, HE KUpIa EKppaoch
ano TOUG NVEUHOVEC

Ap E.N. Behovakng, E.Z.A.Y. 24



Tponoc¢ peradoonc TNG vVOoou TwWV Asyewvapinv

= H vooog Twv Asyewvapionv petadideTal kuping dia Tou AvanveuoTikoU
2UCTNHATOG HEOW TNG EI0NVONG agpoAupaTwy (agpoloA) oTayovidiwv
MOU NEPIEXOUV TOV HIKPOOPYAVIOUO.

= Ta agpoAupata (agpolOA) oxnuatifovral anod Ta HIKPOOKONIKA
oTayovidia nou I'IpOKUI'ITOUV ano

= TOV YEKAOGHO VEPOU
= Tnv egpuUOoNON aEpa PHECA O VEPO
= Tnv NpOOKPOUCH TOU VEPOU OE OTEPEEC EMIPAVEIEC

= ‘000 pIkpOTEPA €ival Ta agpooTayovidia, TOOO Mo NiKivouva
BewpouvTal Kal 18iwg 00a gival 6|C||.|€Tpou <5p, ondTe PBAvouV OTO
KatwTepo AvanveuoTikO ZUoTnHa NoAU UKo 0T€pc1

= [epinTwon PeTadoong TnG vooou anod avepwrou o€ avepwno dev ExEl
avapepOei NoTeE.

Ap E.N. Behovakng, E.Z.A.Y. 25



[10Y ©A WA=OYME ;;::

+

= EKEI M1OY YINAPXOYN OI AYNHTIKE2
[MTHI'E2Z MOAYN2HX

Ap E.N. Behovakng, E.Z.A.Y.
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AuVNTIKEC NMNYEC HOAUVONC Mou

avayvwpileTal OTI ouoxeTI(OVTAl PE TO
i voookopeio N To X.I.Y.Y.

= 2uoTnuata KukAogopiag (eoTou-Kpuou

Nepou(kupiapxn nnyn AOyw Twv RN
BlopepBpavwyv)
= Mupyor WUenc =2
= Mioiveg spa/nicivec pe vepd Xwpic B

e€uyiavon/BepueC NNYEC
= 2UVTPIBAvIa/oucTNUAaTa YEKaouou VEPOU
= YYPavTEC yia NpoBnkec enideiEnc paynTou
= E€onAiopoc avanveuoTIKwV CUOKEUWV

Ap E.N. Behovakng, E.Z.A.Y. 27



EidikoTepa npoBANuaTa nou ennpealouv TN
LIKPOPIOAOYIKN NMOIOTNTA TOU VEPOU avlpwnivng
kaTavaAwonc (nocIUou VEPOU)

Anpioupyia BloUpeviwv

The Distribution System as Reactor
PIPE SURFACE

Bulk Rx rganisms

Detachment =
f' ~ Particulates Heterotrophs Colifo

X0 S
e T s TR ST
Biofilm/regrowth

(© 1996 CENTER FOR BIOFILM ENGINEERING, MSU-BOZEMAN

Ap E.N. Behovakng, E.Z.A.Y.




Source water

Distribution

Distribution
system pipe Biofilm on pipe

(© 1999 CENTER FOR BIOFILM ENGINEERING, MSU-BOZEMAN

Treatment

Filtration &
disinfection

Biofilm
on media

BS01499




K LANGE

© 1999 CENTER FOR BIOFILM ENGINEERING AT MONTANA STATE UNIVERSITY-BOZEMAN
Ap E.N. BeAovakng, E.2Z.ALY. 30



Sites of Primary and Secondary Biofilm Infection

SITES OF
PRIMARY
INFECTION:

Subvenous
cathether

...




Epithelium

© 1999, Center for Biofilm Engineering at MSU-Bozeman K. Lange, P. Dirckx Wil

Ap E.N. Behovakng, E.Z.A.Y. 32



P. Dirckx

(© 2004, Montana State University Center for Biofilm Engineering

Ap E.N. Behovakng, E.Z.A.Y. 33



P. Dirckxs

© 2004, Montana State University Center for Biofilm Engineering

Ap E.N. Behovakng, E.Z.A.Y. 34



P. Dirckx

(© 2004, Montana State University Center for Biofilm Engineering

Ap E.N. Behovakng, E.Z.A.Y. 35



BioUpevia (Biofilms)

+

Ap E.N. BeAovakng, E.Z.A.Y.
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kal avanTu&n ooBapnc voonong

i [MapayovTec nou odnyouv oTn JOAUVON

—~ 1OV
= TO €I00C — TUNOC Kal
= N EVTAON TNC £KBeONC

m 2OV

= N ATOMIKN €uaicOnaia

Ap E.N. Behovakng, E.Z.A.Y. 37



MapayovTec KIVOUVOU NMou cuoxeTi(ovTal JE TOV

Eeviotn (aoBevn)

+

HAIkia navw ano 50 xpovwv

Avopac

YMOKEIMEVO VOONHA HE 1) XWPIG OUOXETICOHEVN
avoooaveNapKela

Bapuc kanvioTng

'EkBeon o€ ouvONKEG dIAPOPETIKEG Ao TO OTUA {wNG
Nou £XOUME NPOCAPHOCOEI

KaBuoTepnuevn Alayvwon kar Ogpaneia

XPONIA ANATINEYZTIKH ANEIAPKEIA

XEIPOYPI'TKH EMEMBAZH (10iwg KEQPAANG Kal
TPaxnNAou-30% PETEYXEIPNTIKNG NVEUHOVIAG ano
NeYEWVEANAQ)

Ap E.N. Behovakng, E.Z.A.Y. 38



Eidn /\syswvé)\)\aq

EWVEANAG EXOUV MEPIYPAPE], HOVOV
oplopeva (28 NePINou) EXoUV CUOXETIOBEI |IE TN VOO0
oTov avlpwno

Ano auTa r%Kuplon:pn eival n Legionella pneumophila
(90 %) o€ dlayvwopEVa NEPIOTATIKA HE TN VOoo. H
opoopada 1 eubuveTal yia 170 82 % TwV NEPICTATIKWV

AkoAouBoUv g€ ouyxvOTNTA EUNAOKNC 0 VOOO Ol
» Legionella micdadei

&
» Legionella longbeachae

2Ta voookopeia kai X.M.Y.Y. 20 % TwV NEPICTATIKOV
HOAUvVOVTaI Kal naog(ouv ano oTeAEXN BN Legionella

neumophila opoo
P P P A-(I) E.N. §£)\ova|<nq E.2.AY. 39



Legionella infections
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FIGURE 14-1 Legionella species associated with human disease.



A\OYOI NOU OPEIAETAI N UMNOEKTIKNNGON
TNG OUXVOTNTAG TNG VOOOU

= AoOgveic HE NnveUHovia avnpsm)nlzovml apsoo)q HE
avTipioTika. 'OTav BgpanguTouv dev unapx£| nAgov

gvOIaPEPOV Yia va TauTonoinOei To aiTio.

= OPICHEVEG d1aYVWOTIKEC HEOODOI YyIa T VOGO Oev
E£XOUV TOOO KaAn suaiodnoia kai €101KOTNTA KAl ETOI
EXOUHE APKETA WEUOWC apvnTIKA ANOTEAECHATA.

= AOOEeveIG pE TCIUTO)(pOVCI UNOKEIHEVO voonpa duvartov
va karaAnéouv ano ™ v0oo, 0 BavaTocg op(oc;
anodidETAl OTO UNOKEIPMEVO VOOIHA KAl OXI 0T
AeyewVEAAWON.

= AgOeveig eival SuvaTov va d1ayivwoKovTal O€ Hid
XWpPa, OHKG va pn Yiveral SHA®WON TOUuG 0TO
Eupwnaiko AikTuo EniTnpnong.

Ap E.N. Behovakng, E.Z.A.Y. 41



TAsLE 1

Total reported cases of legionnaires’ disease and rate per million
population, EWGLI, 1993-2004

13593 242 15 4.14
1334 1161 20 346 3.35
1335 1255 &% 339 3.7
1394 1563 &% 350 446
1357 1360 24 351 3.87
1333 1442 2a 333 4.33
13349 2135 2a 398 236
2000 2156 s 400 5.36
2001 3470 29 455 1.6
2002 4636 32 4E7 10.1
2003 4578 3% 4ad 3.8
2004 Y565 35 557 g.2

Ap E.N. Behovakng, E.Z.A.Y.
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AeyewveAAa kal NoookouEia

+

ouoTnHAaTa udpeuonc NaAaiou oxXeSIACHOU

NOAU HEYAAOU HNKOUG CWANVWOEIG (N
gEacpalion TG cWOTNG OepHokpaaciag
OUOKOAN)

unap&n Bpuowv os unepBoAiko Baduo
(«AgiITOUPYIKA TUPAA ONHEIA>)

évnrornTa 35-40%

12-75 % ano Ta cuoTnpaTa KukAogpopiag
VvEPOU TWV NOCGOKOMEIWV HOAUGHEVA HE
AEYE(I)VGMU Ap E.N. Behovakng, E.Z.A.Y. 43



i NOMIKO NAQICIO

= Mn €101kO

= EykukAiol Ynoupyeiou Yyeiac & Kovwvikng
ANMNAgYYUNC (2 POPEC/ETOC O EAEYXOC EPOOOV
OAa €ival «KaAa»?-ouoTnUa evroc eAeyxou?)

= ANAIKH I'TA AHMIOYPI'IA YTEIONOMIKHX
NOMOOEZIAZ I'TA TH AEIFEQNEAAA

Ap E.N. Behovakng, E.Z.A.Y. 44



2E AANNE2 XQQPE2 ?

0 ‘Y'n'%pXUUV'anaq, aAAG unapxer kar eEEENIOoopEVN

dladikacia BeopoBeTNONC opiwv, d1adIKaoiwV KA.

= ENEKTAON TWV ANAITNOEWV YEVIKOTEPA, M.X. KEVTPA

llé)Y\EICIQ, KEVTPA NEPIBAAYNC r])\IKI(D|J€V(1)V (PUAAKEC
M.

= Eival duvartov va npoBAenovTai:
= Tnpnon apxeiwv yia 5 xpovia TouAaxioTov
= ETaipeieg kar Texvikol oUPBOUAOI OPEIAOUV VA AMOBEIKVUOUV
OTI Ol napsuBao&:lq TOUC €ival AnOTEAEOUATIKEC

= AENTOPEPNG ANOTUNWOT TOU NPOCDIOPICHOU TOU KIVOUVOU
Kal TwV usTpcov eAEYXOU Mou )\CI|JBCIVOVTCII

= 'Ynap&n nivakwv PYe AeNTOUEPN avacpopa TWV anartrogwv
napakoAoudnong kai karaypaeng (monitoring) Twv Mupywv

WUENnc kal Twv 2uoTnuatwv KukAopopiac ZeoTou kal K uou
EpE(r)]ch; ApENrLEonaan E.Z.A.Y.(p pIag P



i MPOZAIOPIZMOS KINAYNOY

I'IAnpnc; Kal ocupnq EKTIINOT TOU KIVOUVOU €ival TO
NPpwWTO Kal Kupio BAua

= MeTa&u aMwv, npenel va npoodiopilovtal Ta €ENC:

1.

Ynapxouv ol KaTaAANAEC OUVONKEG yia Tov NoAAanAaciacpo
TwV BakTnpiwv (n.x. epy. 20-45 Babu. Kehoiou);

Ynapxouv «TupAa onpeia» oto dikTuo (M.X. CWANVWOonN nou
odnyei 0€ OUOKEUN NMou Og XpnoIKomnoIEiTal)

Bpuoec — vToug nou 0€ XpnoionoliouvTal ouxva

I(NuaTa, okoupid, BIo@iAY oTo dikTUO

Ynapyouv €pyalOUeVol, EVOIKOI, ENICKENTEC KA. 101QiTEPA
euaioBbnTol oTn AoipwEN, N.X. NAIKIWUEVOI, ACOEVEIC

Ap E.N. Behovakng, E.Z.A.Y. 46



Eqpooov NAI, TOTE...:

= ApAoeIC he epappoyn NPWTOKOAWY nou nepiAapBavouyv

Kal y€6odo anoAUpavonc Tou CUCTHUATOC

= ApaceIg

E€aopalion anouoiac oTacipou vepou (agaipeon axpnoTwy
OWANVWY, HNXaviko «&ENAuPa» Bpuowv-vTouc o€ KAEIoTA dwuaTia
Ae€apevec KAEIOTEC-KAAUPPEVEC, KaBapee, Xwpic ICnuaTa Kal
okounidia

MOVWMEVEC CWANVWOEIC

>wOoTH Bepuokpacia oTa Beppoaipwva

>UMBOUAEUTIKN TOU NPOCWMIKOU OUVTNPNONG TOU GUOTNMATOG YId
TOUC KIVOUVOUC Kal TNV €AaxIOTonoinon Toug

>UMBOUAEUTIKN TWV «EVOIKWV>» YIa TOUC KIVOUVOUC, T HETPA
€AEYXOU Kal Ta YETPA NPOoPUAAENC NoU NPENEI va naipvouy, Mn.x.
KMNXaviko EENAUPA TWV VTOUC NPIV TN Xprion TOUG, av £XOUV UEIVEl
Kalpo axpnoiponoinTa

EkTipnon aAwv KIvOUVwV Nou €ival eVvOEXOUEVO va NPOKUWOUV ano
TNV €nmAoyn dIapopwVv PHETPWV EAEYXOU, M.X. EykaupaTa ano To
noAuU (e0TO VEPO, XNUIKOI Kivouvol ano Ta BlokTova

Ap E.N. Behovakng, E.Z.A.Y. 47



[MapakoAouBnon kai kataypaen
(monitoring) kal enavekTiynon Tou
i MPWTOKOAANOU

= Ta YETPA EAEYXOU
napakoAouBouvTal Kal
avafewpouvTdl TAKTIKA YIda
= ANAAYEC OTO KOIVO NOU agpopouV
= TO €i00C TNC anoAupavonc

= TIC ENIKPATOUOEC NEPIBAANAOVTIKEC
OUVONKEC

Ap E.N. Behovakng, E.Z.A.Y. 48
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AOTOYXIEC TOU NPWTOKOAAOU

(epappolOpevnc NOAITIKNG YIa TN
NeyEWVEAQ)

+

AkaTaAAnAo npwTokoANo derypatoAnyiag (n.x.
navTa 1010 onEIo)

Anouacia TEKUNPIWONG TOU MPWTOKOAAOU EKTIUNONG
KIVOUVOU (O1KAOTIKEC OIWEEIC...)

AVENAPKNG KaBapIoPog TwV KEQAAWV TOU VTOUG, TWV
Lunaviwv

NTOUJIEPEG MOU XPNOILOMNOIOUVTAl WG AMOBNKEUTIKOI
XWPOI

YypavTnpeC YEUIOUEVOI JE VEPO BPUCNC
YYpavTnpeG 0EUYOVOU Mou £X0uV NAUBEI e VEPO
Bpuonc WETAEU TWV DIA0OXIKWV XPNOEWV
YnepBoAIkOC apIiBUOC VINTHPwWV

[EVIKOTEPOC KAKOC OXEOIATHOC

Ae€AUEVEC, ONAMKAN. Berovékne, ES.A.Y. 50



MikpoBIOAOYIKOC EAEYXOC ;
More kai yiaTi ; Mooo ;

Anouaia di1eBvouc KoIvinc Beonc
CDC: AEN Bewpei 0TI a&jilel Tov KOno

EYPQIMH: NAI oc diapopec ekdoxec (10iwg yia Tov
EAEYXO TNC ANOTEAECUATIKOTNTAC TWV HETPWV
eAEYXOU-anoAupavonc) n.x.
= JuoTnuaTta Kukhogopiac ZeotoU Nepou pe Bepuokpacia
£VTOC TOU (PAOKATOC avAnTUENC TwV BakTnpiwv
= 2uoTnuata Kukhogpopiag NepoU pe BIOKTOVEG OUTIEG KATW
TWV ANAITOUPEVWV CGUYKEVTPWOEWV
« Eni emdnuiknc ekpnénc n eni unowiag enMdNMIKNG EKPNENC
= 2E NTEPUYEC N voookopeia n X.M.Y.Y. pye upnAou kivduvou
aoBevEIC, N.X. AVOOOKATACGTAAMEVOUC

Ap E.N. Behovakng, E.Z.A.Y. 51



MikpoIoAoYyIKOC EAEyXOC ?
Morte kal yiari ? NMNooo ?

Table 5 Acthon regquiiraed following Legrormnaefifa samplimg m hot and

cold water systems

regiorrefia bhacteria
(fCctulitre) {Ccoloamy
Tormimg whits)

Action reguired

Rl tharm 100 Bt
less tham 1o

(=) = oir T
positive samoles
ol

() PaEjority of
sammples are
positive

(=) IT only omes Oor two samples care posiiive,
Ssyotem should bhe re-samizl=d. IT &3 similar
Ccoumnt s fowund again &3 reEview of oontrol
Mmeasuures and rMsk assessmaEnt shhould bae
cammied out o identiTyy any remedial actions.

(a3 If the majority of samples are positive,
the sy=stem may e oolonissd, albheit &t a o
lews=l. Dis-imfection should certainby e
consideraed (s=e DHhelow) amnd an immeadiate
rewieww Of control mMmeasuraes and risk
assessmeant camied out o idendity amy otheaer
remedial action reguirsed.

FRlor= tham 1000

Thes system shhould e re-samplsd amd anmn
irmmeadiate review of the contmol measurnss
and rsk ass=ssment canmesd ot T identirny
any remedial actions, Iinchuading possilole
disinfection of fhe system.

I=ources Faef 2 Guidamce Modes sectiom of SApprosead Code of Practicse LE].

AP E.N. BEAOVAKNG, E.2.A.Y. 52




Table 3: Action required following Legionaella sampling in hot and

cold water systems

I egionella bacteria
(ctfu/litre) {colomy
forming units)

Action regquired

More than 100 but
less than 1000:

(&) One or two
positive samples
only

(I2) Majority of
samples are
positive

(&) If only one or two samples are positive,
system should be re-sampled. If a similar
count is found again a review of control
measures and risk assessmant should be
carried out o dentify any remedial actions.

() If the majority of samples are positive,
the systerm may be colonised, albeit at a low
leve| . Dis-infection should cermainly e
considered (s=e Delow) and an immadiate
review of control measures and risk
assessment camed ouf to identify any other
remedial action regquired.

PMore than 1000

The system should be re-sampled and an
immediate review of the control measures
and risk assessment carmed out o identify
any remedial actions, including possible
disinfection of the system.

mource: Fef 2 Guidance Motes sechion of Approsed Code of Practice LE].




OPIA I'TA AETEQNEAAEX

= EAAHNIKH AHMOKPATIA

= YINOYPTEIO YTEIAZ KAI TIPONOIAZ

= EONIKH ZXOAH AHMOZIAZ YTEIAZ

= TOMEAZ EOAPMOZMENHZ MIKPOBIOAOINTAZ
= AEQO®. AAEZANAPAZ 196

= 11521 - AGHNA

= ThA.: 210 64 22 278

= Qat: 210 64 54 002

= A/NTHZ: Ka@ny. AAk. BatonouAog

= [IAnpogopiec: Ap E.N. Behovakng

r OPIA 1'TA AETEQNEAAEX

= Mg Baon Tic Eupwnaikeg Odnyiec yia Tov €Aeyxo kai MpoAnwn Twv AoIHwEEWY ano Tn

AeyewveAa Tou EWGLI — European Working Group for Legionella Infections

=_ (o€ 10%U, ano Iouvio 2003)
Ap E.N. BeAovaknc, E.2.A.Y. 54



'OpIa yia evepyelec PETA ano e€eTaon yia ETepoTpopa
BakTtnpia / AeyewveAAa yia PIKPOPIOAOYIKN
napakoAoudnon Twv
Nupywv Wuénc (M.W.)

" O oO0o e & ©

® & & =

1) Av Ta
" EtepoTpoga BakTtipia (E.B.) cival <n=10,000
Kai ol
. AeyewvENAeg <A=1,000 TOTE:
To ouoTnua Bswpeital 6T gival unod EAeyxo.
2) Av Ta
. E.B. cival >10,000 kai <100,000
Kai ol
. AeyewVEAAeG >1,000 kai <10,000 TOTE:

To npoypappa Asiroupyiac Tou /Twv M.W. npénel va avabewpndsi.

H pérpnon 6a npénel va emiBeBaiwdei pe AMEZH enavaAnyn Tng delypatoAnwiac.
Av BpeBoUv napopoiol apiBuoi pikpopiakoU gpopTiol &avd,

Ba npenel va enaveEeTacBolv Ta PETPA EAEYXOU Kal

va enavanpoadiopioTei 0 Babuog KIvOUVoU, £TGI WOTE

va BpeBouv ol eEnavopBwTIKEG EVEPYEIEC NMOU MNPEMEI va Yivouv.

3) Av Ta
= E.B. cival >100,000
Kai ol
. AeyeWVEAAEG >10,000 TOTE:

To olioTnua Ba npenel va enavaderypatoAnntnOsi AMEZA kal HeTa 6a NpEneEl va Tou Yivel
xoprynon shock kaTtaAANANg BlokTOVoU ouaiag, wG NPOANNTIKO WETPO.

Ba npénel va yivel eKTiNon Tou KIVOUVOU Kal

Ta PETpa eAéyyou Ba npenel va avaBewpnBouv, £T01 WOTE

va npoadiopiaToUV ol JIOPBWTIKEG EVEPYEIEC MOU NPENEI VA YiVOUV.

Ap E.N. Behovakng, E.Z.A.Y. 55



Opro o gvépyereg mov TPEmEL vo. aKOAOVON GOV 6€ KTipLa, HETA 00
ocynatonyia yio Aeye®vérla o€
Xvotiuoto Kvkhogopiog (eoTov Kol Kpvov Nepov (XKC-kN)
ApOpog Aeyeowverdowv (cfu/litre)

6 &5 ®© ® ©

® & & & 6 W

Av o1 anolkieg gival nepIoooTepeG ano 1,000 , aAAa AiyoTepeg ano 10,000

Av gival BeTika povo Eva i dvo anod Ta deiypara,

To/Ta ZKC-KN npenel va delypaToAnnTnouv kai naAl.

Av enavaAngei n idia eikova anod NAeupag apiBpoU BeTIKWY OEIYUATWY, TOTE
npenel va enave€eTacbouv Ta JETPA AEYXOU Kal

va enavanpoadioploTei 0 BaBuog kivouvou,

£TO1 WOTE va Bpebolv o1 eENavopBWTIKEG EVEPYEIEG MOU MPENEI va Yivouv.

Av n nAsioynoia Twv delypdTwy ival BeTIKA,

To/Ta ZKC-kN pnopei va Bewpnbei w¢ anoikiopevo, av kal g€ XapnAd Babuod, pe AsyewveAAa.
Mpénel va e€eTaogBei n anoAUpavon Tou/Twv ZKZ-kN kai

npénel AMEZA va enave€eTacBoUv Ta HETPA EAEYXOU Kal

va enavanpoadiopioTei 0 BaBuog kivouvou,

£TO1 WOTE va Bpebolv ol eENavopBWTIKEG EVEPYEIEG MOU MPENEI va Yivouv.

Av ol anoikieg ival nepioocoTepeg ano 10,000

To/Ta ZKT-kN npénel va 5€IY|.IC1TO)\I’]I'ITI']90UV Kal NaN kai va enaveEeTacbolv Ta psTpa €AEyXoU Kal va
EI'ICIVCJI'Ip006IOpIOT€I 0 BaBuocg kivdouvou, £Tol WOTE va PBpeboUv o1 ENAvOpBWTIKEC EVEPYEIEC MOU MPENEl VA
yivouv, oupnepiAapyBavopevng TnNg/Twv ano)\upavonq/swv Tou/Twv ZKC-kN.

Ap E.N. Behovakng, E.Z.A.Y. 56



NMPOTAZH 'TA AIAAIKAZIA AMIOAYMANZHZ NEPOY KAI TOY
AIKTYOY YAPEYSZHZ KTIPIOY I'A KATANIOAEMHZH THZ
AETEQNEAAAZ (1)

A. 2Y2THMATA ZEZTOY NEPOY
Al. OEPMIKO 20K
ZTOXEUEI
a) oTnv Kareneiyovoa gEuyiavon

B) nep10dIkn sEuvlavan TOU CUOTHHATOC, WG THAHA TWV
NPOYPUAHHATWV HAKPONPOOECTHOU EAEYXOU
EqappoleTal yia OXETIKG OUVTOHA SIAOTAHATA KAl EMITUYXAVETAI HE:

0 EniTeuin OspHokpaciac oTo VePO TOU HNOIAEp R TNG OeEapeving
napapoving Tou oroug 70-80 Badpoug KeAaoiou

X KukAo@opia auToU Tou VEPOU OTO CUOTNHA YIa 3 NHEPEG

c Ze OAeG TIG BPUCEG KAl CUCKEUEG 1| BEppoKpacia Tou VEPOU NpEnel va
gival ouveXwc TouAayioTov 65 Badpoi KeAoiou yia To TPIRHEPO

o KaBe BpUon 1 OUOKEUN NPENEl va avoixTei d1adoxXIka Kal va TPEEEI

via 5 AenTa TNG WPAG, EV® HETPAME TN OepUoOKpacia nou npPEnel va
gival 65 Badpoi KeAoiou

o Me 10 TEAOG ™G o1adikaoiag, npsnsl va cuMaxeouv Ociypara vepou,
I{nHaTOV ano Ta N0 HAkPIiva onHEia Tou ouo'rnpcrrog via €€€Taon
Kal n OAn dwadikacia enavaAapBaverar HEXPI va EMITEUXOEi n
eEuyiavon Ap E.N. Behovakng, E.Z.A.Y. 57



NMPOTAZH 'TA AIAAIKAZIA AMIOAYMANZHZ NEPOY KAI TOY
AIKTYOY YAPEYSZHZ KTIPIOY I'A KATANIOAEMHZH THZ
AETEQNEAAAZ (2)

= [AgoveEkTNHA

= Eival duvaTov va yivel aueoa, Epooov To oUCTNHA KMNOpPEi va
eNITUXEI TIG BEpPOKPaaiec nou eniBaiAeTal

= MesiovekTnuara
= KatavaAwon apkeTng evepyelac
=  KaTtavaAwon apKeTwv £pyaTowpwyv
= Anodidel 0Ta OXETIKA MIKPA KTipia
= YNapxel kivduvog NpoKANGNG EyKaupdaTwv oTig BepHoKpacies
QUTEC

= Av Kal unopei va eniTeuxdei Peiwaon Tou apiBpuou Twv
AeyewveAN\wv, €ival duvaTov va enavenoikiobel To cuoTnua
eVTOC OAiYywV €BOopadwy, 10iwc av 0€ ouvodeUTOUV Kal e AAAa
LETPA €AEYXOU

Ap E.N. Behovakng, E.Z.A.Y. 58



NMPOTAZH 'TA AIAAIKAZIA AMIOAYMANZHZ NEPOY KAI TOY
AIKTYOY YAPEYSZHZ KTIPIOY I'A KATANIOAEMHZH THZ
AETEQNEAAAZ (3)

A2, ZUVEXNG diaTipnon TnG Oeppokpaciac Tou vepou HETAEU
55-60 Badpouc KeAoiou
= Emiruyxaverar 90% peiwon Tou apiBpou TG L. pneumophila evTOg 2 AenTwv TNG
wpag
= H anoTteAeopaTtikOTNTA auTnG TNG Bepuokpaciac £xel pavei o€ NoAAG Egvodoxeia
Kal VOOOKOWEIa

= H kukAogopia Tou vepoU o€ Bepuokpaaiec navw anod 50 Babuouc KeAaiou £xel
anodelxBei 0TI eniTpeénel ota dikTua va anoikiovral onavioTepa and To BakTnpIlo

= O oTOXOC MaC €ival va KUK)\ocpopsl vePO oTouc 60 Babuoug Ks)\olou Kal ano TIg
BpUOEC JaG va eEEPYETAl VEPO rnou va @Oavel Touc 50 kal NPoTIHOTEPO Touc 55
BaBpouc Kehoiou 1 AenTO apou aprnooupe va TpeEel n Bpuon

= Me 1n diadikacia auTr, Nou €ival N nio ouxva akoAouBoupevn yia Tov EAEYXO TNG
NeyewVveNAC oTo cuoTnUa Kukhogopiag Tou (eaToU VEPOU, EAEYXOVTAI
anoTEAEONATIKA Kal 0TABePA o1 ENIBNMIKEC EKPNEEIC

= Aev e€aleipovTal avaykaia ol AeyewVENAEC ano To cUuoTnUa, aAAa eAeyxovTal o€
onueio nou va pnv eggpavifovral kal AAAa NepIoTaTIKa AeYEWVEAAWGCNC

= TIAg0OVEKTEI: OXETIKA EUKOAO va epappooBOei kal va £xEl ouvexn napakoAoudnon
= MelovekTEi: evepyelofOpo Kal EXEl AUENMEVO KiVOUVO EYKAUUATWV

Ap E.N. Behovakng, E.Z.A.Y. 59



NMPOTAZH 'TA AIAAIKAZIA AMIOAYMANZHZ NEPOY KAI TOY
AIKTYOY YAPEYSZHZ KTIPIOY I'A KATANIOAEMHZH THZ
AETEQNEAAAZ (4)

A3. OEcI0WTIKEC BIOKTOVEC OUCIEG
= XAwpinon

= H xAwpivn exer xpnoiponoinBei kai yia Tnv €8uyiavon Twv oUCTNHATWY {EaTOU
vePOU

= [pénel va gppovTiloupe woTe To pH Tou vEPOU va pnv €ival navw ano 7 yia va
KN MEIVETAl N dpaon Tou YAwpiou
= XAwpiwon ook — YnepxAwpiwon
« [péEnel va yiveTal o€ vepo e Beppokpacia kaTw ano Toug 30 Babuoug KeAaiou pe epana doon

xAwpiou, TOOO WOTE va eMITUXOUME €.U.X. 20-50 mg/| akoua kal oTa nio Jakpiva onueia Tne
€ykataoTaong

XpOvoG epappoyng
20 mg/l yia 2 wpeg
50 mg/I yia 1 wpa
AdEIQ0A TOU CUCTAKATOC anod To VEPO
dpeoko vepd oTo ouoTnua pe €.U.x. 0.5-1.0 mg/I
= 2UVEXNC XAwpiwon
= TO €.U.X. NpENel va €ival peTa&u 1-2 mg/I

= Av undapyouv onueia oto cUOTNUA PE OTACIKO VEPD, TOTE ekei N XAwpivn dev Ba enmitUxel TNV
adpavonoinon Twv AsyewVeAAWV

Ap E.N. Behovakng, E.Z.A.Y. 60



NMPOTAZH 'TA AIAAIKAZIA AMIOAYMANZHZ NEPOY KAI TOY
AIKTYOY YAPEYSZHZ KTIPIOY I'A KATANIOAEMHZH THZ
AETEQNEAAAZ (5)

= Emionpavoeig

= Mepikoi ouyypageic auvioTouv va adeialovTal ol de€apevec Tou (E0TOU
vEPOU va kabapifovTal Pnxavika kai va Toucg yiveTal anoAupavon He
e.U.X. 50 mg/I yia 1 wpa. Kivduvoc: diaBpwang

= AUokoAn n diatnpnon Tou xAwpiou oTo (E0TO VEPO, KABWC eEaTHileTal
ano auTo

= 'Oco nio ynAn n Beppokpacia, Td6oo nio Evrovn n diappwTikn dpaon
TOU XAwpiou

= AI10&EidI0 TOU XAWpiou:dev sival TOOO NTNTIKO 000 N XAwpivn OT
(e0TO vEPO Kal A&yeTal OTI €ival ANOTEAEOUATIKOTEPO OTIC PBIOUEUPPAVEC-
BloUpevia

= 2UPPWVA JE OPIOUEVEC EVOEIEEIC, VOOOKOUEIA PE XpNon
HOVOXA®WPAUIVNG (PaivETAl va £XOUV HIKPOTEPO AMOIKICHO ano
NeyewWVENEC Kal AIlYOTEPEC ENIONMIKES EKPNEEIC AeyewVEAAWONG. Mnopei
N HovoxAwpapivn va evepyei BpaduTepa ano Tn XAwpivn, aAAa gaivetal
OTI NAPAMEVEL YIA MO NOAU XPOVO Kal ENOPEVWC AnodEIKVUETAI

anoTeAEOUATIKOTEPN Yia Ta BloUpevia.
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NMPOTAZH I' A ATAAIKAZIA ANTOAYMANzZHZ
| NEPOY KAI TOY AIKTYOY YAPEY2H2 KTIPIOY

'TA KATANMTOAEMHZH THZ AETEQNEAAAZ (6)

B. 2Y2THMATA KPYOY NEPOY

= Ioyuel OTI Kal yia T CUCTNPATA KUKAOPOPIAG TOU
(eaTOU VEPOU

= Av TO VEPO €ival NOCIYO, TOTE Ba npenel va Tnpndouv
Ol €BVIKEC MpodIaypaPeC yia TO NOCIUO VEPO

= Ol avwTEPEC NAPAdEKTEC TILEC VIa TO €.U.X. €ival 0.5
mg/|

Ap E.N. Behovakng, E.Z.A.Y. 62



NMPOTAZH I' A ATAAIKAZIA ANTOAYMANzZHZ
NEPOY KAI TOY AIKTYOY YAPEY2H2 KTIPIOY
'TA KATAMMTOAEMHZH THZ AETEQNEAAAZ (7)

. MIZINA SPA

AnaiTeital autoU TOU €idOUC OI NICIVEC va ouvTnpoUVTal JE €EAIPETIKN
EMIMEAEIA KAl NpoooxN

To vepO npenel va PINTPAPETAl CUVEXWC

To vepo npenel va anoAupaiveral ouvexwe Ke xAwplo (g.u.x. 1-2 mg/l)
N ME Bpwpio (g.U.B. 2-3 mg/l) kai va yiveTal YETPNON KAPNOOEC (POPEG
NHEPNTIWG

Ta spa dnuoaiac xpnong nNpenel va diabETouv PIATPO Appou TUMNoU
LEYAANC nioivac kal auto Ba npéenel va NAEVETal UE avTioTpopn pon,
kKabnuepiva

To vepO npenel va avakukAo@opei o€ 24wpn Baon

TouAdxioTov To 2 TOU VEPOU NPENEI va avTikadioTatal kabnuepiva

Ta napanavw 1oxUouUV akopa Kal oTnv NepINTwon nou Hia TETola nioiva
gival povo yia enideiEn kal ox! yia xpnon
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NMPOTAZH I' A AIAAIKAZIA ANMTOAYMANZHZ NEPOY NMYPIrQN
WY=HZ IN'MA KATANMOAEMHZH THZ AETEQNEAAAZ

A. E=YT'TAN2H
EAEYOEPO AIAPKEIA NAPATHPHZEIZ
YNOAEIMMATIKO E®APMOIHE THE
XAQPIO (£.u.x.) YNEPXAQPIQZHE
$TO NEPO TOY
NYProy WY=Hz
5 ppm 1 5 mgl/l 5 Wpeg e KukAo@opia Tou vepoU pe

KAEIOTO TOV AVEPIOTAPA Kal
METPNON KABE 1 wpa yia va
BeBalwvetal 0TI TO €.U.X. €ival 5
ppm
e Av T0 pH TOU VEPOU E€ival
TTavw atrd 8.0, TOTE TO €.U.X.
TTPETTEl va yivel 15-20 ppm

25 ppmn 25 2 WPEG
mg/I

50 ppm ) 50 1 wpa
mg/I
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NMPOTAZH I'A AIAAIKAZIA ANMOAYMANZHZz NEPOY NMYPIrQN

WY=HZ IN'MA KATANMNOAEMHZH THZ AETEQNEAAAZ

® 6 8 6

B. ANOXAQPIQZH

Xpnoipgonolgital To evudpo OeioBenko Narpio (Na,S,0:.5H,0).

O1 kpUuoTaA\ol Tou avudpou diaAuovTdl G€ PIKPR NocOTNTA VEPOU Kal
piXvovTal U€oa oTo oUCTNHA Kal UNOPOUHE va Toug Bpouiie aTo
EUNOPIO.

MoooTtnTa: 1gr evudpo Ocl00e1ko6 NaTplo »  yla KaBe
1 KUBIKO PETPO vepOU / KABs 1 ppm €£.U.X. NMOU €NIBUPOUKE va PEIWOEI.
EkkEvwon Tou vepou,

EENAupa ToUu OUOTAUATOC,

YEUIONA HE VEO VEPO Kal

XAwpiwaon pe €.u.X. 1-2 ppm

. TO 2YZTHMA EINAI ETOIMO NA AEITOYPIHZEI =ANA !l
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NQz OA YNOAOIIZOYME MOz0 XAQPIO OA
BAAOYME I'MA THN ANMOAYMANZH TOY NEPOY;

A. Yypo xAwpio (YnoxAwpiwdeg NATpIo, NepIEKTIKOTNTAG 5% 0€ XAwpPI0) N Koviy XAwpivn
o  XpnoigornoloUpE Tov anko Tuno:  a=20.B.y  onou,

a = n noooTnTa XAwpivng nou Ba XpelacOei yia Tnv anoAvpavon, o cm3 (ml)

B = kuBIkG pETPaA TNG dEEAMEVNG
Y = €EnOUHNTO UNOAEIPHHATIKO XA®WPIO

napadelypa:

1. nooa KuPIka ekatooTd xAwpivng (5%) npenel va piEoupe oTnv OeEAUEV HAG NOU EXEI
OYKO 3 KUBIKA PETPA YIa VA EXOUHE €MBUNTO AeUBEPO UMOAEILKATIKO XAwpPIo 5 ppm ;

Anavtnon:

a = 20X3X5=300 ml koIviig xAwpivng

2. nooa KuPIka ekatooTd xAwpivng (5%) npenel va piEoupe oTnv OeEAUEV HAG NOU EXEI
OYKO 2 KUBIKG PETPA YIa VA EXOUKE €MOUPNTO eAeUBEPO UNOAEIYPATIKO XAwplo 50 ppm ;

AndavTtnon:

a = 20X2X50=2,000 ml koIvii¢ xAwpivng
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AekEDEC ano XaAko

Figure . Staining as aresuitof Siker/ Copper ionisation
Ap E.N. Behovakng, E.Z.A.Y.
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TABLE 3

Cases of legionnaires’ disease and proportion by category of

b infection, EWGLI, 2003-2004

|
Category of infection 2003 n (%) 2004 0 [%) Total n (%)

Nosacomial 348 (7.65% 308 [E.7%) 656 (7.2%
Commurity 2110 [46.1% 1584 [41.1%) 3094 (43,68
Travel abroad 561 (12.3% 559 [12.5%) 1150 12.5%
Travel home 363 [3.1% 335 [B.6%) TE4 [8.3%
Mot knowin 1130 (26,06 1370 [29.9%) 2560 (27.9%
(ther /A 42 |0.9%) 42 (0.5%
Total 4578 (100%) | 4584 (100%) | G166 [100%)

Ap E.N. Behovakng, E.Z.A.Y.
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TABLE 4

Number of outbreaks of legionnaires’ disease and associated
cases by category of infection, EWGLI, 2003-2004

Nosocamial 13 181] 3123 26 (103
Community 20 |284] 23 |173) 43 |457)
Travel abroad 36 (9 36 (93] 7 (137
Travel hame 27 133] 40 (92) & |175)
(thar |private home) 1(5] 1iz] 2 7]
Tatal 102 852 116 [393) 218 [945)

Ap E.N. Behovakng, E.Z.A.Y.



Hydro-Québec - Residential Customers Page 1 of 1

Your water heater: A little prevention

The risks zssociated with hot tap water are twefold: burns and bacterial conrtaminatien.

To reduce the risk of burns from hot tap water, the temperature setting on the water heater can
be turned down, But if the temperature is set too low, bacteria may begin to grow in the tank.
Ewven at 60% C - the setting on mest electric water heaters - an estimated 25% of all water
heaters are contaminazed by legionella bacteria.

Legionellz bacteria tend to grow in the lower temperatures zt the bottom of water heater; such
bacreriz can cause a form of preumania. The organism is generzlly transmitted when people
inhale contaminated water droplets from whirlpool baths, showers or building air conditioning
systems, In Québec, about 100 pacple a year are hospitalized for pneumonia causad by
centaminated residential water heaters.

Ir light of the statistics, it is not advisable to lower the water heater temperature to, say, 49° C.
This wou'd not only reduce the hat water supply by some 20%, it would zlso put your housshald
at rick of contracting pneumonia, Se what's the solution?

Hydro-Guébec recommends contrelling the maximum het water temperature by inszalling
zppropriste mixing contral valves sither at the outlet of your water heater, or at your faucets.
Installing tham at the faucets has the sdvantage of keeping the water temperature in the ho:
water pipes at 60° C, which helps reduce bacterial growth,

If you are concerned about legienella contamination in your het water system, consider buying a
high-temperature, stainless stee| electric water heater which prevents bacterial growth,

Here is some more useful advice to help keep your hot water supply safe:

#» Do not switch off your water heater when you go away.
# Heat cold water instead of drinking hot water directly from the tap.

This imessage was prégared by the Mydro-Québec Diredion - Santé el sécunibé in conjunclion with e Minisiére de o
Banbé of des Services sociaux du Quebec,

httpsworw hiydrequebec.com/residential hydrocontaet/mat-juin._ 2004/ chanffe_eau html 22/06/2004

Ap E.N. BeAovakng, E.Z.A.Y.



From: ewgli@hpa.org.uk [mailto:ewgli@hpa.org.uk]
Sent: Thursday, January 04, 2007 7:34 PM

To: Emmanuel N. Velonakis

Subject: A change to the EWGLI website

This email has been generated by the EWGLINET subscription service.
Please be advised that data has been added to the EWGLINET website:

Hotel Roi Renl©), Paris, France
(2 cases, onset of most recent case 04/11/2006)

This change to the EWGLI website is being made because it remains uncertain whether satisfactory control
measures are in place.

Rekha Yadav

EWGLINET Information Officer
ewgli@hpa.org.uk

04/01/2007
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From: ewgli@hpa.org.uk [mailto:ewgli@hpa.org.uk]
Sent: Friday, January 05, 2007 2:42 PM

To: Emmanuel N. Velonakis

Subject: A change to the EWGLI website

This email has been generated by the EWGLINET subscription service.
Please be advised that data has been removed from the EWGLINET website:

Halici Holiday Village, Marmaris, Mugla, Turkey
(2 cases, onset of most recent case 26/08/2006)

This change to the EWGLI website has been made because a Form A has been received for this
accommodation site, advising that the accommodation will remain closed until the summer season.

Rekha Yadav

EWGLINET Information Officer
ewgli@hpa.org.uk

05/01/2007
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MeAETN anopovwonc Legionéella spp o€

Noookopeia Tou Aekavonediou ATTIKNG KATa TN
diapkela TnG OAupmaknc Mepiodou

EppavounA N. Behovakng?, Zepapeip Aoukouoiag!, HAiag
NManadonouAog!, Ba B%pa MouxTou |12i Xat{nxp1oTodoUAou
Xpnortog?, AAKlgla nG BclTonou og TCévn Koupéa-
KpepaoTivou?

1Topgag MikpoBioAoyiag, EOvikn ZxoAn Anpooiag Yyeiag
2I'papeio Zxediacpou OAupniak@wv Ayovwyv, EOvikn ZXoAn
Anpooiag Yyeiag

Ap E.N. Behovakng, E.Z.A.Y. 74



i 2KOMNOC TNC EPEUVAC
s O g\eyxoc
= TV OIKTUWV UOPEUONC Kal

= TOV NUPYWV YUENC NOCOKOUEIWV TOU
Aekavonediou TNG ATTIKNG

via Tn Legionella spp. ota nAaiocia Twv
OAupniakwv Aywvwv Tou 2004

Ap E.N. Behovakng, E.Z.A.Y.
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FTATI:

Table ITE5. Oecurrence of Legone llosis Outhreaks

Species
Setling Diates Location Source B ATected {Serogroup) Relerences
Masacomial
hospital 1994 Arizona hot water & L. poeumoph il Kioski a al. 1997
distribution {serogroups 6.10%
systam
hospital January-June, 1996 | Ohio hot water 2 L. poeumoph il Kioski a al. 1997
distributian {semogroup 1)
systam
hospital July 2-1Z, 19495 Franklin County, cooling lowers 22 L. puew maphila Fiore ctal. 1998
Pemmsyh ama and roo fop air (serogroup 1)
samples
hospital January, 1985 Inmshruck hot water sysiem 14 I poewmophila Prodingerestal. 1994
April, 1993% Lnmwvers ity (serogroup 1)
Haspital, Austria
hospital March, 1992 Aldbany Medical potable water 2 I poew maph ila Venexia etal. 1994
Cenler, Mew Yaork system usexd in (seragroup G
nasogasinc inhes
hospital Fehmary- March, Providence, Ehode potable water 2 I poew maph ila Mermel et al. 1995
1992 Islamd
hospital March, 1983 Ontario, Canada tap water, shock 13 . powew maph ik Memash et al. 1992
Seplember, 1991 ahsorbers within {serogroup 1)
waler pipes
hospital December, 1990 Varnamo, Sweden hot water supply A1 L. pmew maph ik Darelidet al. 1994
Fehruary, 1991 (seragroup 1)
hospital June-Clcwwber, Gilasgow Royal fire hydranis 3 L. pnew maph il Patlemon et al. 1994
1990 Infirmary., Scodand | connecied to {serogroup 1)
main waler
supply
hospital and 1988- 1990 Hio Paulo, Brasil NS 5 L pmen maph fa Levin etal. 1993

COmImunity

{serogroups 1)




Hpecies

Hetling Diates Laocation Souroe ¥ Afectel {Seragrouph References
hospital June-Augus i, 1989 ME coaling lowers i L. ey maph Ja Sheltan et al 1994
{serogroup 1)
hospital May, 1989 Sanford bath water i L oduma Lowry etal. 199]
Umiversiy
Medical Center
hospial July, 198 8-Apnl, Moitmg ham. domestic hot 12 L ey mophda Colvile e al. 1993
1989 England water sy skm | serogroup 1)
hospital |84 1988 tlanta, G corgia nehulizer and 13 L. paesmoph da Mastro etal. 1991
waler sysilem {serogmup i)
hospital 19771988 Charlatte sville sucy sugpe sis 14 L. micdade Dochbeling 21 al 1989
Virginia potable water
hosmial Octaher, 1985 Brus=els, Belgium waler sysiem 32 L puey moph da Sruckns etal. 1992
September, 1987 (serogmup 1)
hospital September, 1985 Faris, France shower supply & L puey moph Ja Meletisetal. 1987
Fehruary, 1984 and waler tank {serogmup 1)
hospital Octoher Glasgow Royal coaling lower 14 L puey moph ila Winter etal. 1987
Mecember, 1985 Infirmary, Scotland {serogmup 1)
hospital D ecember, 1984 Manitoba, Canada waler sysiem, & Le Zaux etal. 1989
Mecember, 1985 rena ] iransplant
unit sink
hospital Lugust, 1952 Cohimbus, Ohia potahle water, 7 L puey maph ila Brady 1989
December, 1985 showers
hospital January, 1983 Berlin, ermany waler supply 35 L puey maph ila Eufetal. 1988
D ecember, 1985 syslem
hospital Lpril 165 ay 14, District Genermal air conditioning | 6% coniinmed L poeumophila inonymaous 1985
1985 Hospital Saiiord, | umit A5 suspecied Demnis 199]
England " Mahony etal. 1990
'|1|_|-.]1||J_| :'.IJ_:',' 5-5.-_']1||_'|||_'|1-_' I Lnive rsily af Uiah '\."\.II\.I|II'I§.' lower 4 I e mapd dla Johmnston et al 1987

1954

Schoal af
Yledicine, Liah

(serogmup 1)




Species

Betting Dates Lacation Baurce ¥ AMectel {Seragraup) Re ferences
haspital June-buly, 1984 Halifax, MNava shower heads, # Marinetal. 1988
Sootia faucets, ac filer
haspital 1983 NE hot water ME I maph da Falmer 1984
haspital hugust, 1978 Leden Unmiversity hat potahle 21 I u eyl Ja Meenhorst ot al. 1985
Movember, 1983 Haspital, The waler syslem {serogroups 1,10}
Mether lnds
hospital June 27 August R hode Island waler in coaling 15 L. pnew maph da Ciarbe 1985
25, 1983 lower {semogroup 1)
haspital Movember, 1982 Paris, France waler supply 47 L. poes maph da Guigustetal. 1987
March, 1983 {serogroup 1)
hospial Fehruary Lpstate New York paotable water, T comiinmed I u maph da Hanrahan « al. 1987
Seplember 1982 showers., and 4 suspecied {serogmup 1)
waler sysiem
hospital 1981 lowa City, Towa hat and cald 146 L. pneu moph Ja Helms etal. 1988
waler sysbEms (serogmup 1)
hospital 1981 Faris, France hot water system | & I u maph ila MNell e al. 1985
{serogmup 1)
hospital ME Quehec City distilled water 5 I clam ey Joly etal. 1984
hospital ME NE hot water supply 19 I u meyph ila Rornstem ot al 1984
syslem (serogmup 1)
L. anisa
rehabihtation ME {ieTmany potable water 11 L. pnes maoph ila Mechwataletal. 1993
cenler (serogmup 1 )
remal transplant June, 1989-March, | &%&o Faul Braxil patable water 5 L paey moph ila Levin etal. 199]
umit 1990 sysiem (serogmup 1)
Travel=Acquirel
cruise ship July-August, 1994 Crutse ship to whirlpoaol 14 L. pney moph ila Giuerrero o al. 1994

Hermuda

(serogmup 1)

Gmerrera and Filippone
199 &

Ap E.N. Behovakng, E.Z.A.Y.
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United States Office of Science and Technology EPA-822-R-99-001
Environmental Protection Office of Water November 1999
Agency Washington, DC 20460 WWW.2pa.gov
L ]
Legionella:
Human Health
L ] L ]

Criteria Document
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YAIKO TNC €peuvac

= 2UMMNEPIEANPONOAyY, €ixav KaTaypaPel
Kal NpoypapuaTioBEi yia EAEyYO
Noookopeia oTo Aekavonedio TG
ATTIKNC

s EE autwv eAeyxBnkav Ta 20, TOGO OTO
AikTUO "YOPEUONC TOUC, OO0 KAl GTOUC
Mupyouc WUEnc Touc, PE GUVOAIKO
apiouo OEIYUATWV NOU €EeTACONKAV
oto EpyaoTtnpio pac

Ap E.N. Behovakng, E.Z.A.Y. 80



MeBodocC

+

= H EEETAON TWV 5€I%UCIT(1)V EYIVE OUPPWVA PE

TNV NpoTUnn peBo
NeyewveAlac

Kpitrpia yia Tnv KaTaAnAoOTNTa TwV
OEIYHATWV ANOTEAECAV TA OPIA YIA TOV ApIBHO
TV AsyewVEAAWV 1 / kal 0 apiBPog Twv
ETepoTpopwv BakTnpiwv, onwg akpipwg auTa
TiBevrar ano Tnv Eupwnaikr Opada Epyaciag
yia TIC AoIpwEEIC ano AeyewveAAa (E W.G.L.I.)

Eyivav duo kal og EAAXIOTEG NEPINTWOEIG TPEIG
OEly JaTo)\anleq, avahoya HE To €i00G TV
ANOTEAECHATWV TWV HIKPOBIOAOYIKWV
OOKIUWV YIA TN /\syeoova Aa ano kabe

81
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AMOTEAESMATA (1)

Mivaxkag 1: Amotsifcpara amopdévoong Asyeoveldv ané Noocokousia Tov

AeKavomtediov ATTIKIG KaTd T dLdpKeEla N

Olvpmuaxig [eprodov

nueio deryparornyiag

AplBnog Noocokopeimv
pe Legionella spp otov

Ap1Opoc Nocokopeimv
pe Legionella spp oto

Amotéleopna IMYopyo YHENG Aiktvo "'Yopevong
(cfu Legionella spp /1 vep0v¥
<1 000 3 10
1 000 — 9999 7 4
>10 000 8 6
2YNOAO 20 20
<1 000 5 (9)* 10 (11)
1000 - 9999 7(9) 4(6)
>10 000 8 (11) 6(7)
LYNOAQ 20(29) 20 (24)

* Xe mupévieon () eivar o apiBipoc tav Nosokopeinv mov pebnkay oTic ovtiotoryes
Kornpyopiec perd ke t devtepn detypatornyio




+

= ANO TO OUVOAO TWV JEIYUATWY, aveEaPTNTWC
npogheuonc (edw cupnepiAauBavovTai Kai
deiyuaTa ano Pepika aAAa Noookoueia eKTOC
ATTIKNG), avixveubnke Legionella spp o€
nooooTo nepinou 40%

= TO €UpPOC TOU HIKpOBIaKOU (PpOPTIOU Mou
LETPNONKE, KUPAvonke ano

500 — 540 000 cfu/l vepou

Ap E.N. Behovakng, E.Z.A.Y. 83



ApIBUOC OTEAEXWV Legionella pneumophila

KaTa opoopada kal ETOC anouovwonc ano
i Noookopeia Tnc EANadac

Legionella Legionella SYNOAO
pneumophila | pneumophila
serogroup 1 | serogroup 2-14

2003 14 3 17

2004 53 29 82

2YNOAO 6/ 32 99

Ap E.N. Behovakng, E.Z.A.Y. 84
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Helbig J.H., S. Bernander, M. Castellani Pastoris, J. Etienne, V. Gaia, S. Lauwers, D. Lindsay, P.C.
Luk, T. Mentula, M.F. Peeters, C. Pelaz, M.Struelens, S.A. Uldum, G. Wewalka, T.G. Harrison.2002.

Pan-European Study on Culture-Proven Legionaires’ Disease: Distribution
of Legionella pneumophila Serogroups and Monoclonal Subgroups.

Eur J Clin Microbiol Infect Dis 21:710-716

>KANAINAYIA MEZOI'EIAKEZ HNGQMENO
XQPE2 BAZIAEIO
NOzOz 0) 0) 0
EPEONAPTON 48,7 % 18,6 % 12,0 %
THZ
KOINOTHTAZz
NOzOz 0) 0) o)
NEFEONAPION 87,7 % 32,6 % 52,6 %
2TO
NOZOKOMEIO
Ap E.N. Behovakng, E.Z.A.Y. 86




2YMINEPA2MA

Tuymépooya: Me deDoyevo om et umomtael enaveuknyunevo ykiihiog mpoc 1
Noookopete g yapec 1o EAeyyo o0 AowotoNS mrob aupayovae, ypewtierat vo
avoChmet 0 Tpdmo; i TV S0upuoYY EPITEDO) ADOMNTIKAV UETDOV KO Ty
GHEY00 G0 VOU0KOLEIOKO 10p0 1000 100 dry0GLo Gope, 060 K 100 10K
oy 7ov ¢dod komo0 20v agop o1 Noookoyet, ek x okt Keipis Tupo
Vnpeoto Yyelo, v Duotan vy Vo Rapéoveat oL UpEteS T0u; A 100
TOMES 06 Qo0uke 16 7y el nepUplkho
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Typing of Legionella isolates during an epidemiological investigation can be helpful

but also misleading: an example from Greece

EN Velonakis1, SA Uldumz2, P Giakoupil, S Loukoussiasl, SS Nielsen2, G Spala3, A Vatopoulos1(avatopou@nsph.gr)

1Department of Microbiology, National School of Public Health, Athens, Greece

2Department of Bacteriology, Mycology and Parasitology, Statens Serum Institut, Copenhagen, Denmark

3Hellenic Centre for Disease Control and Prevention, Athens, Greece

= Figure. AFLP results and the respective dendogram of the isolates tested, produced using
Bionumerics software. Red bullets indicate the isolates involved in the investigation and
green bullets indicate isolates from previously typed environmental (water) samples in the

Greek databank, unrelated to the incident (See table for strain designation).

Do {Fd 2003 000 SR 0K S+00%) IO M 2N P LEL MY

AFLP AFLP
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