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Legionella

Gram negatif, sporsuz, kapsiilsiiz, aerobik, kokobasil/basil

Habitat1 akarsular, goller, termal sular gibi dogal su kaynaklar1 ve
topraktir.

Legionella familyasinin 59’den fazla tiri ve 70 serotipi vardir

Lejyoner hastaliginin %90’inda Legionella pneumophila
sorumludur.

Phin N, et al. Lancet Infect Dis 2014; 14(10):1011-21




Legionella
(Amip)

Fakdltatif intraseliler paraziter yasam

Serbest yasayan amipler icerisinde en az 20 tiirtin ve 1ki siliali
protozoan’in Legionella bakterisi i¢in konak oldugu
gosterilmistir.

Legionella bakterisinin kist icerisine alinmasi (enkistasyon)
bakteriyi uygunsuz sartlardan, klor ve diger biyosidlerin
etkisinden koruyarak uzun stire canli kalmasinda rol oynar

Legionella bakterisi 22 °C de amipler tarafindan sindirilirken, 35
°C de amip igerisinde ¢cogalir.

Lau HY, Ashbolt NJ. J Appl Microbiol. 2009;107(2):368-78.
Rowbotham TJ, Journal of Clinical Pathology, 1980 33:1179—1183




Legionella
(Biyofilm)
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Legionella and the Prevention of Legionellosis. 2007. World Health Organization




Legionella
(Sicaklik)

o . . . Figure 3.3 Decimal reduction times for L. pneumophila serogroup 1 at different temperatures
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Legionella and the Prevention of Legionellosis. 2007. World Health Organization







Yazar Alindig1 yer Ornek | Ureme olan | Legionella tiirii
Saylsl ornek

Burak ve istanbul-Ev 13 (%21,3) LP SG 2-14 (%87,5)
ark LP SG 1 (%12,5)

Ozen ve ark Antalya-Otel 142 (%10,1) LP SG 2-14 (%385,2)
LP SG 1 (%14,8)

Akkaya ve  Kayseri 8 (%6,7) LP SG 2-14 (%62,5)
ark LP SG 1 (%37,5)

Uzel ve ark  [zmir-otel 128 (%76,2) LP SG 2-14 (%6,3)

LP SG 1 (%85,9)
Legionella spp (%7,8)

Akbas ve 92 (%15,5) LP SG 2-14 (%89,4)
ark LP SG 1 (%6,3)
Legionella spp (%4,2)

Ignak ve [stanbul- 100 7 (%7) LP SG 1 (%43)
ark Hastane Legionella spp (%57)

Tiiretgen ve Istanbul- 103 27 (%26) LP SG 1 (%44)
ark sogutma kulesi

Erdogan H ,Lejyoner Hastaligi, MJIMA 2018/2




Legionella Enfeksiyonlar1
(Lejyonelloz) 'F
r

Lejyoner Hastalig:
Pontiak atesi

Ekstrapulmoner
lejyonelloz

Asemptomatik
enfeksiyon




Lejyoner Hastalig1 (LH)

Sularda  kolonize olmus  Legionella  bakterisinin
inhalasyonu veya aspirasyonu ile enfeksiyon gelisir

Hastaneye yatisi gereken toplum kaynakli pndmonilerin
%2-10unda Lejyoner hastalig1 sorumludur.

YBU vyatist gerektiren toplum kaynakli pndmonide en sik
pnomokok ve Legionella sorumlu tutulmaktadir.

Yuksek olgu fatalite hizina sahiptir.

Erdogan H. Mediterr J Infect Microbes Antimicrob 2018, 7: 2.




Avrupa Bolges1 Lejyoner Hastalig:
Strveyans Agi (ELDSNet) raporu

Table 4. Reported cases of Legionnaires’ disease by setting of infection and age group, EU/EEA, 201

! i Other Travel |
Age (years) Cor:n;;zl;lty e healthcare abroad : ((’:,ZI)
n (%) o n (%) 7

0-19 l 21 (78) 5(19) 0 1(4) 0 0 27(100)
20-29 56 (74) 2 (3)] 0 8 (11) 5(7) 5(7) 76 (100)
30-39 - 204(79) 5(2) 1(<1) 23 (9) 14 (5) 11(4) 258 (100)
40-49 | 623(77) 23 (3) 4(<1) 79 (10) 65 (8) 17(2) 811 (100)
50-59 1036 (75) 40 (3) 5(<1)  171(12) 102 (7) 35(3) 1389(100)
6069 986 (72) 46 (3) 12(1)  187(14) 122 (9) 17 (1) 1370 (100)
70-79 834 (72) 64 (6) 23()  117(10) 113 (10) 11(1) 1162 (100)
80-89 | 544(74) 58 (8) 76 (10) 22 (3) 35 (5)| 4(1) 739 (100)
>90 .~ 100(67) 11(7) 32 (21) 2 (1)] 4(3) 1(1) 150 (100)

Total . 4404(74)  254(4)  153(3) 610 (10) 460 (8) 101 (2) 5 982 (100)




Travel-associated Legionnaires disease: clinical features of 17 cases
and a review of the literature™

Haluk Erdogan™*, Askin Erdoganb, Huseyin Lakamdayali®, Aynur Yilmaz®, Hande Arslan®

Table 1
Demographic and clinical characteristic of the study subjects

No. (%)

Table 2
Laboratory findings of the study objects

Age, mean += SD (year) 61.1 +=9.5

Gender, M/F 8 (47.1):9 (52

Comorbiditics
Chronic obstructive pulmonary disease 2 (11.8)
Diabetes mellitus 7 (41.2)
Cardiac disease 1 (5.9)
Smoking habit 6 (35.3)
Alcoholism 2 (11.8)
Symptoms
Fever 16 (94.1)
Respiratory symptoms 14 (82.4)
Cough 11 (64.7)
Sputum 2 (12:2)
Chest pain 4 (23.5)
Dyspnea 7 @@A1.2)
Gastrointestinal symptoms 12 (70.6)
Diarrhea 8 (47.1)
Nausea 4 (23.5)
Vomiting 5 (29.4)
Abdominal pain 4 (23.5)
Neurologic symptoms 12 (70.6)
Headache 8@47.1)
Mental status change 6 (35.3)
Signs
Fever =38.3°C 16 (94.1)
Fever =39.4 °C 8@47.1)
Relative bradycardia 9 (52.9)
Abnormal auscultation 15 (88.2)
Hypoxemia (SaO>: < 90) 6 (35.3)
Required intensive care unit 11 (64.7)
Absolute criteria 7 (41.2)
Minor criteria 4 (23.5)
Pneumonia severity index on admission day
Group 1-3 8@47.1)
Group 4—5 9 (52.9)
Mortality 4 (23.5)

No. (positive result/
performed test)

Leukocytosis (11 000/mm?>) 16/17 (94.1%)
C-reactive protein elevation (>8 mg/dL) 17/17 (100%)
Highly elevated C-reactive protein (>200 mg/dL) 13/17 (76.5%)
Hyponatremia (Na < 130 mEq/L) 7/17 (41.2%)
Serum glutamate pyruvate transaminase 10/17 (58.8%)
elevation (>35 IU/L)
Serum glutamate oxaloacetate transaminase 9/17 (52.9%)
elevation (>35 IU/L)
Hypophosphatemia (<2.7 mg/dL) 7/12 (58.3%)
Creatine phosphokinase elevation (~422 IU/L) 4/10 (40%)
Serum creatine elevation (>>1.3 mg/dL) 6/17 (35.3%)
Blood urea nitrogen elevation (>28 mg/dL) 5/17 (29.4%)
Proteinuria 9/13 (%69.2)
Microscopic hematuria 6/13 (46.2%)

Table 3
Diagnostic tests of the study subject

Diagnostic tests No. performed No. with positive result

Urinary antigen detection 17 17

Culture (sputum or 6 3
tracheal aspirates)

Serology (positive)” 17

* L. pneumophila serogroup 1.
® Check only during hospital admission (indirect immunofluorescence
assay, positive >1/256).
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Tablo 3. Lejyoner Hastahg1 Standart Vaka Tanim

Klinik Pnomoniye ait fokal bulgularin ve/veya radyolojik olarak pnémoni bulgusunun olmasidir.
tammlama
[NOT: Vakalarin uygun sekilde saptanmasi ve hastaliktan siiphelenilebilmesi i¢in hastanin son on bes giin i¢inde en
az bir gecey1 evinden bagska bir yerde (otel, hastane ve benzeri) gecirip ge¢irmedigi sorulmalidir. ]
Tam icin Destekleyici Laboratuvar Kriterleri :
laboratuvar 1. Solunum yolu sekresyonlar1 veya akciger dokusunda; monoklonal reagenlerin kullanildigi DFA yontemiyle
kriterleri antijenin gosterilmesi

2.

3.
4.

Cift serum 6rneginde IFA veya ELISA ile Legionella tiirlerine karsi (Legionella pneumophila Sg 1 harig)
antikor titrelerinin >4 kat arttigmin gésterilmesi

Tek serum drneginde IFA veya ELISA ile Legionella tiirlerine kars1 antikor titresinin >1/256 bulunmasi
Solunum yolu sekresyonlar1 veya akciger dokusu veya steril viicut sivisi drneklerinde Legionella spp spesifik
niikleik asitlerin saptanmasi

Dogrulayict Laboratuvar Kriterleri :

1.

2.
3.

Balgam, akciger dokusu, plevral sivi veya diger klinik 6meklerin kiiltiirlerinde Legionella bakterisinin
1zolasyonu

Legionella pneumophila Sg 1 icin idrarda spesifik antijen saptanmasi

Cift serum 6rneginde IFA veya ELISA ile L. pneumophila Sg 1°e kars1 spesifik serum antikor titrelerinin >4
kat arttiginin gosterilmesi

Vaka siiflamasi

Olasi vaka: Klinik tanimlamaya uyan ve destekleyici laboratuvar kriterlerinden en az birisi ile dogrulanmus vaka.

Kesin vaka: Klinik tanimlamaya uyan ve dogrulayici laboratuar kriterlerinden en az birisi ile dogrulanmis vaka.




Tamsal testler Duyarhhg ~ Ozgiilliigi Avantajlan Dezavantajlari
(%) (%)

Idrar antijeni ~ 40-95 >99 -Erken pozitiflesir -Sadece L. pneumophila
-Kolay uygulanabilir SG 1 tanisinda
-Kisa siirede sonug verir = giivenilirdir
-Antibiyotik -Uzun siire pozitif
kullanimindan kalabilir
etkilenmez

Kiiltiir 25-81 100 -Altin standarttir -Lejyoner hastalarinin
-Biitiin Legionella yarisindan fazlasi
tiirlerini saptayabilir nonprodiiktiftir.
-Kaynagin -Rutin vasatlarda
saptanmasinda ¢ok uremez
onemli bilgi verir -Spesifik besiyerine

ihtiyag vardir

-Koloni morfoloji
gelisimi i¢in en az 3-5
glinliik siire gerekir

Serolojik 41-75 96-99 -Epidemiyolojik -L. pneumophilia

testler ¢alismalarda degerlidir = disindakilerde

guvenirliligi azdur.
-Serokonversiyon i¢gin
4-12 haftalik siireye
ihtiyag vardir.

-Erken tamida yarari
smirhdir.

PCR 40-99 95-100 -Genis bir drnege -Standardizasyonu
(balgam, kan, idrar, vb) = saglanamamigtir
uygulanabilir. -Labaratuvar ekipmani
-L. pneumophila gerektirir
disindaki diger tiirleri -Pahalidir
ve serogruplari
saptayabilir
-Erken tanida yararhdir

Direkt 25-70 96-99* -Kisa siirede sonug verir = -Balgamda bakterinin

Floresan -Erken tamida yararhdir | goriilebilmesi i¢in

Antikor (DFA) yiiksek miktarda

Boyama olmasi gerekir

-Deneyimli personele
ihtiyag vardir
-Duyarlihig kiiltiirden

azdir




Lejyoner Hastaligi
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Heart Lung. 2008 July-August; 37(4): 311—-320. PMCID: PMC7112393
Published online 2008 Jul 10. doi: 10.1016/j.hrting.2007.12.003 PMID: 18620108

Severe Legionella pneumonia: Rapid presumptive clinical diagnosis with Winthrop-
University Hospital's weighted point score system (modified)

Burke A. Cunha, MD”

> Author information » Copyright and License information Disclaimer

Clinical features
Temperature = 102°F" With reladve bradycardia
¥eadache Acute onset

Mental Not drug induced
confusion/lethargy™

Ear pain Acute onset
Non-exudartive Acute onset
pPharyngitis

Hoarseness Acute not chronic
Sputum (purulent) Excluding AECB
Hemoprysis™ Mild/moderarte
Chest pain (pleurituc)

Loose stools/watery Not drug induced
diarrhea™

Abdominal pain™ With/without diarrhea
Renal failure™ Acute (not chronic)

Shock/hypotension™ Excluding cardiac/pulmonary causes

Splenomegaly Excluding non-CAP causes

Iack of response 1o 3- After 72 h (excluding viral pneumonias)
lactam antibiotics

Laboratory features

Chest x-ray Rapidly progressive asymmetric infiltrates™
(excluding severe influenza/SARS)

4 pO2 with T A-a Acute onset
gradient (=35)%

1 Nat Acure onset
Hypophosphatemia A.cute onset

T SGOT/SGPT (ecarly. Acute onsct
mild/iransieno)™

T Total bilirubin Acule onset
T LIDH (=400)™" Acute onset

Likelihood of Fegionella Patient's point score

Total point score =15 Legionella very likely 41 (Legionella very likely)
S5—15 Legionella likely
=35 I egionella unlikely




Clinical predictors for Legionella in patients
presenting with community-acquired pneumonia to
the emergency department

Rico Fiumefreddo !, Roya Zaborsky, Jeannine Haeuptle, Mirjam Christ-Crain, Andrej Trampuz,
Ingrid Steffen, Reno Frei, Beat Mlller, Philipp Schuetz

| m Non-Legionella CAP  w Legionella CAP |

Ates > 39.4 °C |

Kuru Oksuruk | | | '
Hiponatremi (sodyum) < 133 mmol/L

Laktat dehidrogenaz (LDH) > 225 mr

C-reaktif protein (CRP) > 187 mg/L - B B — :
Trombositopeni < 171000) B | |

Diagnostic Score (points)




European Journal of Clinical Microbiology & Infectious Diseases (2021) 40:1419-1426
https://doi.org/10.1007/510096-021-04172-y

ORIGINAL ARTICLE

Community-acquired versus nosocomial Legionella pneumonia:
factors associated with Legionella-related mortality

Avner Dagan ' - Danny Epstein?(® - Ahmad Mahagneh? - Jeries Nashashibi* - Yuval Geffen> - Ami Neuberger'®” .
Asaf Miller®

Ocak 2012-Kasim 2019 tarihleri arasinda yatan 109 LH geriye doniik
irdelenmis (70 TKP, 39 HKP)

Her iki grupta yas, cinsiyet ve komorbid hastalik benzer

HKP tan1 alma zamani uzun (8 vs 5 gin)

HKP’de Legionella icerecek baslangi¢c antimikrobiyal tedavi orani
distk (%65.5 vs %78.6)
HKP mortalite orani yiliksek (%41 vs %18.6)




Community-acquired versus nosocomial Legionella pneumonia:
factors associated with Legionella-related mortality

Eur J Clin Microbiol Infect Dis (2021) 40:1419-1426

Table 3

Characteristics, clinical course, and outcomes of 109 patients included in the study cohort

Community-acquired
Legionella pneumonia (n = 70)

Nosocomially acquired
Legionella pneumonia (n = 39)

Presenting characteristics

Confusion, n (%)

Oxygen saturation < 92%, n (%)

Hypercapnia, n (%)

Systolic blood pressure < 90 mmHg, n (%)

Gastrointestinal complaints, n (%)

Diagnosis by urine antigen test, n (%)

Elevated liver enzymes, n (%)

Hyponatremia, n (%)

White blood cell > 11 K., n (%)

White blood cell < 4.4 K, n (%)

Thrombocytopenia, n (%)

Anemia, n (%)

Pneumonia severity index, mean (£ SD)

Pneumonia severity index > 90, n (%)

Clinical course

Time to diagnosis (days), median (IQR)

Initial antibiotic treatment with anti-Legionella agent, n (%)

Treatment with macrolides, n (%)

Treatment with fluoroquinolones, 7 (%)

Duration of anti-Legionella agent (days),
median (IQR)

Mechanical ventilation, n (%)

Time to clinical stability (days). median (IQR)

Length of hospital stay (days), median (IQR)

Acute kidney Injury, n (%)

ICU admission, n (%)

Dialysis, n (%)

30-day Legionella-related mortality, n (%)

27 (38.6%)
56 (80%)
7 (14%)

8 (11.4%)
21 (30%)
60 (85.7%)
41 (62.1%)
56 (80%)
40 (57.1%)
10 (14.3%)
26 (37.1%)
44 (62.9%)
111.53 (= 40.23)
45 (64.3%)

5(3-8)

55 (78.6%)
26 (37.1%)
38 (54.3%)
12.5 (7-14.5)

15(21.4%)
4 (2-7)

7 (5-12)
30 (42.9%)
17 (24.3%)
7 (10%)

13 (18.6%)

6 (15.4%)
33 (84.6%)
9 (32.1%)
6 (15.4%)
8 (20.5%)
21 (53.9%)
17 (43.6%)
15 (38.5%)
19 (48.7%)
13 (33.3%)
22 (56.4%)
37 (94.9%)
121.95 (+ 34.3)
31 (79.5%)

8 (5.5-12.5)
19 (65.5%)

7 (18%)

27 (69.2%)
12.5 (6.5-21)

12 (30.8%)

9 (4-18)

25 (13.5-37.5)
16 (41%)

17 (43.6%)

4 (10.3%)

16 (41%)

IQOR interquartile range, /CU intensive care unit, VS nonsignificant
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Eur J Clin Microbiol Infect Dis (2021) 40:1419-1426

Table4 Radiological characteristics of 109 patients included in the study cohort

Bilateral opacities, n (%)
Pleural effusion, n (%)
Unilateral, n (%)
Bilateral, n (%)
Multi-lobar involvement, n (%)

Bilateral opacities, n (%)
Pleural effusion, n (%)
Unilateral. n (%)
Bilateral, n (%)
Multi-lobar involvement, n (%)

Chest radiograph

Community-acquired Legionella
pneumonia (n = 68)
24 (35.3%)

28 (41.2%)

21 (30.9%)

7(10.3%)

50 (73.5%)

Chest computed tomography

Community-acquired Legionella
pneumonia (n = 24)
16 (66.7%)

17 (70.8%)
7 (29.2%)

10 (41.7%)
21 (87.5%)

Nosocomially acquired Legionella
pneumonia (n = 36)
26 (72.2%)

22 (61.1%)
8(22.2%)

14 (38.9%)
29 (80.6%)

Nosocomially acquired Legionella
pneumonia (n = 22)
18 (81.8%)

12 (54.55%)
4 (18.2%)

8 (36.4%)
19 (86.4%)

NS nonsignificant




> Crit Care Explor. 2021 Aug 10;3(8):e0508. doi: 10.1097/CCE.0000000000000508.
eCollection 2021 Aug.

Legionella Pneumonia in the ICU: A Tertiary Care
Center Experience Over 10 Years

Luke Andrea ', Peter V Dicpinigaitis ', Melissa J Fazzari 2, Sumit Kapoor '

10 yil icerisnde YBU yatirilan 88 Lejyoner hastasi, %90.9 TK
Yas ortalamas1 60 yil, %66 Erkek
Olgularin %86 Mayis -Ekim aylarinda yatirilmais
Yatis sirasindaki SOFA skoru 6 (3-9)
%70.5 MV, %64.8 septik sok, %47.7 ARDS
%78.4 akut bobrek hasari, %21.7 aralikli veya devamli hemodiyaliz
10 hasta ECMO tedavisi almis, 8’1 iyilesmis.

30 giinliik mortalite orani %26.1




> J Antimicrob Chemother. 2021 Apr 13;76(5):1113-1116. doi: 10.1093/jac/dkab027.

Legionella antibiotic susceptibility testing: is it time
for international standardization and evidence-—
based guidance?

Edward Portal 7 2, Ghislaine Descours 2, Christophe Ginevra 3, Massimo Mentasti 4,
Baharak Afshar 2, Meera Chand 2, Jessica Day 2, Fedoua Echahidi °, Laura Franzin ¢,
Valeria Gaia 7, Christian Luck 8, Alaeddine Meghraoui 2, Jacob Moran-Gilad 9,

Maria Luisa Ricci M, Gerard Lina 3, Seren Uldum 12, Jonas Winchell '3, Robin Howe 4,
Kathryn Bernard %, Owen B Spiller 7, Victoria J Chalker 2 15, Sophie Jarraud 3;
ESCMID Study Group for Legionella Infections (ESGLI)

Bruin ve ark. 2014 yilinda ilk kez bir kilinik L. pneumophila izolatinda
potansiyel siprofloksasin direncini (MIC 2 mg/L) gostermislerdir.
Florokinolon tedavisi sirasinda L. pneumophila suslarinda invivo direng
gelismesi

Klinik izolatlarin bazi spesifik sekans tiplerinde makrolid eflux pompasi
(LpeAB) azitromisin MIK degerlerinin yikselmesine neden olmasi

L. longbeachae suslarinda tetrasiklinleri inaktive eden enzimlerin varligi




Lejyoner Hastalig1 i¢cin
kimler test edilmeli

TKP i¢in ayaktan baslanan tedaviye yanitsizsizlik
Ciddi seyirli pndmoni, 6zellikle YBU tedavisi gereken
Immiinstpresif hastada gelisen pnémoni

Seyahat oykistu

LH tanis1 almis veya Legionella bakterisinin gosterildigi bir
kaynakla epidemiyolojik iliski

Hastane kaynakli pnédmoni

Son 14 giin i¢cerisinde bir giinden fazla saglik bakimi veren
kurumda konaklama

https://www.cdc.gov/legionella/clinicians/diagnostic-testing. html




Hastane kaynakli pnomonide
Legionella test 1stemi

* Son 12 ay 1¢erisinde hastane kaynakli LH tanisi
almis olgu varsa

* Alinan cevresel orneklerde Legionella tiremes1 varsa

* Su sisteminde son zamanlarda bir degisiklik olmussa

https://www.cdc.gov/legionella/clinicians/diagnostic-testing.html
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YONETMELIK

Saglik Bakanligi (Tiirkiye Halk Sagligi Kurumu)’ndan:
LEJYONER HASTALIGI KONTROL USUL VE ESASLARI
HAKKINDA YONETMELIK

Rutin numune sayisi ve ahm noktalan

MADDE 10 - (1) Yatakl saglik kurum ve kuruluglarindan en az yilda bir kez olmak iizere katlardaki odalarin
sicak su musluklar1 ve dus basliklarindan 100 yataga kadar en az 5 numune alinir, ilave her 50 yatak i¢in bu sayiya 1
numune daha ilave edilir.

(2) Biinyesinde riskli birim olarak tanimlanan doku-organ transplantasyon iinitesi, hematoloji veya onkoloji
servisleri iceren hastanelerde bu birimleri de temsil edecek sekilde esit araliklarla yilda 2 kez rutin numune alinir.

(3) Birinci ve ikinci fikralarda belirtilen rutin numune sayilarina ilave olarak, tesiste bulunmasi durumunda
sicak su tanki ve soguk su tanki ile binaya giren sebeke suyu deposundan en az ikiger numune, merkezi havalandirma
sistemi sogutma kulesi ve kondansatérii, buz makinesi, termal havuz, artezyen kuyusu, artezyen su deposunun her
birinden en az birer numune daha alinir.

(4) Birinci fikrada belirtilen numuneler binadaki katlar1 temsil edecek sekilde odalarin dus basliklarindan ve
lavabo musluklarindan alinr.

Aktif siirveyans

MADDE 14 - (1) Yatakli saglik kurum ve kuruluglarinda vaka ¢ikmasi veya rutin ¢aligmalar kapsaminda
alman numunelerde iireme tespit edilmesi durumlarmda vaka siirveyansi kapsaminda aktif siirveyans gahigmalar
baglatilir.

(2) Bu kapsamda, legionella sorumlusu tarafindan ilgili hekimlerden pnomoni tamist diigiiniilen hastalarmn
lejyoner hastaligi yoniinden de degerlendirilmesi istenilir. Ayrica, geriye donilk olarak vaka arama g¢aligmalar
baglatilir.







EK-6. LEGIONEILL 4 BAKTERISININ TESISTE YERLESMESINI ONLEMEKICIN
“RUTIN KONTROL ONLEMIERITLISTESI VE TAAHHUTN AME
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aralibdarls ok lann boge Rilnasy tormsdonme s ve dp sedime st imun wes Magter loveess sl bkin olmo hde
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. M fir kabylinden stiharen yukands soyviden maddoler dilaonl olarak guygulanerabhder




Dekontaminasyon
Y ontemleri

Termal sok yontemi

Sicak suyun devaml1 olarak

55-60° C arasinda
tutulmasi

Klorlama
Bromiir

Monokloramin

Klor Dioksit

Bakir (Cu)-Giimiis (Ag)
iyonlar1

Hidrojen peroksit
uygulamasi

Ozonizasyon

Ultraviyole (UV) 151k
uygulamasi

Terminal filtrasyon




Dekontaminasyon
Yontemleri

Dezenfeksiyon amagcli kullanilan biyosidler veya triinler iyi
kalitedeki bir su kaynaginin ve diizenli su akisinin oldugu bir
su sisteminin yerini alamaz.

Kotu miuhendislik Giriint olan bir sistemin eksiklerini
gideremez.

Ozellikle biyosid kullanilan yerlerden alman su érneklerin
Legionella negatif olmas1 sistemin giivenli oldugunu gostermez






