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The Pathogen

Legionella pneumophila



The Cooling Tower (CT) System
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Mode of Transmission
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Mode of Transmission

Water esansglr (“pond®) (BFF)



Pathogenesis

Replicative cycle of L. pneumophila within monocytes



Pathogenesis

Infected alveolar macrophage



L_egionnaires’ Disease (LD)

Fh’l ELMONIE
L
b |

CXR showing legionella pneumonia



Problem Statement

Based on findings of Legionella pneumophila in

building complexes cooling towers (CTs) In
Kuala Lumpur ! and hospital CTs in Singapore,?
therefore, It Is possible that the pathogenic
bacteria are also present in hospital CTs in Johor.

1. Ngeow YF, Tan CH, Lim SY. Legionella species isolated from cooling towers in Kuala
Lumpur. Med J Malaysia 1992; 47(1) : 15-109.

2. Quarantine and Epidemiology Department. Legionellosis. In : Communicable disease
surveillance in Singapore 1999. Singapore : Ministry of Environment, 2000. 6-1 — 6-14.



1. To determine the presence of Legionella bacteria
In the hospital CTs

2. To compare isolation rate of Legionella bacteria

In the CTs with and without cleaning and/or
treatment maintenance programme

3. To associate the isolation rate of Legionella
bacteria with water parameters like temperature,
pH, turbidity, and free chlorine content




Study Design

e An environmental survey on all water-based CTs

e Convenient sampling at two selected hospitals
named as the Hospital A and the Hospital B




Sampling Sites
U_ =N

g R
e

',-

Tmti i'I!I'II I!' b

i




Sampling Site |




Sampling Sites




Sampling Site Iv




Water Parameters tested in situ




aboratory Procedures




| aboratory Procedures




Control Isolate







Direct Fluorescent Antibody Test




Study Findings

1. Legionella isolations in hospital CTs




Table 1. Isolation of L. pneumophila from Hospital A and Hospital B cooling towers

by different sampling site and treatment method.

Samplirgs Samp lings Treatmerd method
Premise, site (1= Detected; 0 = Mot deteded)
Dired Platirg Heat S Baxffer
Hospial £ CT1 i 1 1 1
ii. 1 1 1
idi. 1 1 1
ir. 1 1 n
CT2 i Ho samp e Ho cump e Mo cample
ii. 1 1 1
ifi. 1 1 1
ir. 1 1 1
CT3 i 1 1 1
ii. 1 1 1
ii. 1 1 1
ir. ] ] 1]
CT4 i 1 1 1
ii. 1 1 1
ii. 1 1 1
ir. ] ] 1]
CTA i 1 1 1
ii. 1 1 1
ii. 1 1 1
ir. 1 1 1
Hogial E CTa i. Ho cample Mo cample Ho sample
ii. 1 1 1
iii. 1 1 1
ir. Ho cample Mo cample Mo cample
CT7 i ] ] 1]
ii. ] ] 1]
iii. ] ] 1]
ir. ] ] 1]

CI=Coolupewel



Table 2. Identification of L. pneumophila by DFA test grading and serogrouping.

Sarmpling site Ho. of Ho. (%) of DEA test 3 (aFea uyiig]
water sarnples culbare positoe srading

Hospital & CT1 4 4 (100%:) 2+ oErogroup 2 - 7
CT 2 3 3 0100%:) 2+ sepogroup 2 -7
CT 3 4 ERNEYSY 2+ 1o 3+ Sepogroup 2 -7
CT4 4 ERNY 2+ to 3+ sepogronp 2 -7
CT & 4 4 (100%:) At to 4+ serogroup 1

Hospital B CTa 2 2 (100%:) 2+ sepogroup 1 -7
CT 7 4 0 (0% 0 I

Total 1T 45 19 (76%:)

CT = Coolmg tower

DFA =Diarect Fhuorescence Ardihody



Study Findings

2. Isolation of Legionella pneumophila in the CTs with
and without cleaning and treatment maintenance
programme




Table 3. Isolation of L. pneumophila and summary of CT maintenance

programmes at Hospital A and Hospital B.

satapling site Lemoneila Frequency of treatment & clearang prosramne
1zolation® Cherracal Ivlicrobincide I Ilicrobiocide IT Ivlanual clearang

Hospital & T 1 1 Taro weekly Tharo weekly Ivlordhby More

CT 2 1 Twro weelkly Tharo weekly Ivlordhiby More

CT 3 1 Taro weekly Tharo weekly Ivlordhisy More

T4 1 Taro weekly Tharo weekly Ivlordhby More

CT 5 1 Toaro weekly Tharo weekly Ivlord by Hore
Hospital B CT g#* | None Morne Morne None

T I Weelkly Weekly Ilordhiby Weelkly

* 1 = Detected; 0 = Mot detected
4 CT 6 was nsed as a backnp CT therefore 1t was not operated at the tivoe of sarpling.

It would undergo treatment before putting back on operation.



Study Findings

3. Associations with water parameters




Table 4. Association between water parameters and number of day intervals between CT

treatment and water sampling.

Unstandardized Standardized 95% Confidence
Coefficients Coefficients t 21g. Interval for B
M odel B Std. Error Beta Lower  Upper
Bound  Bound
1 (Constant) 8.914 1,304 0oo 6,185 6.837 11.443
pH -. 169 148 -.051 269 -478 -1.140 141
Temperature  -1.073E-02 014 -.016 437 -.039 - 794 018
Chlorine -25.703 9FTF - 957 000 -27748  -26.304  -23.657
Turbidity - 114 067 - 065 105 253 -1.704 026

Dependent Vanahle: Mumber of day interwvals between CT treatment and water sampling



« Sampling Method and the Sampling Size
o Sampling Day
e Quantitative Method




Conclusions

e L. pneumophila were prevalent in both hospitals
with the Hospital A has a potential LD outbreak

 High pH and free chlorine content would
eliminate Legionella bacteria but may lead to

scale and fouling formations

Isolation of L. pneumophila in the CT water
supply 1s equally alarming

The Hospital B had better engineering practice
than the Hospital A




Recommendations

. Good Engineering Practice
. Intervention Measure and Follow-up

. CT Survey at Other High Risk Public Places

. Legionella Isolation at Other Man-made Devices
. An Environmental Surveillance

. Molecular Identification of Legionella Strains




Recommendations

/. A Clinical Surveillance
(Legionellosis Notification)

8. Clinical Diagnostic Kits and Markers
9. Awareness Programme

10.Law and Regulations

11.Further Research
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