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B{RE AREE (Legionellaceae) BIKPEEHE - =/ B2SH HOVEES
KEEMHIRE - SHERFIREPIRBIIKENEESERIENEESRE 5
£} 25~50°CHYKD - tWERIEERBRE % 35~45C - pH 2.0~8.5 DEF - Itk
BE ST AT R - R A SRR S ROVKERA KB A M SR ITFE &8
R - SPRAEAIREMA - BEMETHE - PIIRAESE 25°C - KF =
FHRTROBEAREESERIVEE @ TEMAX RAE AFEFT RS
2~15% @ EEE @ (FiR ITEBEMA BENE 9% AREAEFBAIREFE - PEL
ERZ20SHEARIMEEEREHIBEE - RERR SRR ERAEARN B
Bk » #BE 2 BeEERERKERKOR K 60 AR E ARk EMIBIES
(ILEEDRIA 5 um ~1 um & 0.2 um) » EXBEEREEER (\ILEE 0.2
um) - IHEE 1 BESREREEAEIEE - F195R 5 BFE 1 X 5186
BR > SHHAZEIERERREN @ 188 4 BRERBER  KPABHIREMR
FARE ' @olbAEKERESHBROEARENRER » AL LITREE
EEE  BEMBESITN (MRS —S/t& ) i - XELBEER » A
EBOABIHEE - HRAEEEERAREE Rin/KEBRBER —RITEAE - KE
/) c At BBESERRIE - BEAEASREKEKEEE - (RISHE
2014:24:10-17)

B : RASEARE  BRE ES

RE1024 9 A10 g% # BAMEH EEW
EE 102 410 4 11 g & i B 6P WAEFER2S%
RE1024 12 A 9 HEZH#H # 4 & 3% (04) 22052121 # 1932
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1976 £ 6 A E X EHWERE
FRBRERITERAEAGCFE
Hew 4400 R EEAY - FEEF 221
AREIMR - L 34 AT B
AN EBBEEA T BREEAE
(Legionellosis) [1] » # 1977 & h £
B % A ) L 3L 3 K B E K Joseph
Mc Dade # % % 348 VL & cysteine 2
BELELERG  THEXRGZ A
vt MR E AMHE (Legionella
pneumophila) [2] -

R REEASERACER
Wi E & 35°C » T 25-42C M ¥ 7
EHEH > TR RBEREMEK
AT RERZBEEAEE Wk
EHBREEAEETEWNBREST -
BRI REEAAEE T
RREENRGEEWNARETE - £
BEARERENERERTLSIT
g BRE B BER - HFHEERE
(B8 & & 39.0-4057C) ~ THI% > 2
BREFMERWERATFHER -
% — M A B {EEAE (Legionnaires
disease) » # K #1 2~10 X - g3 X K
CHMAETERLEL  REREE
SRR RE > AT REHE 15% 0 FHLF
EHUAERERE - FRBAERTR
# (Pontiac fever) - Bt R & 12 95% #y
ZRE > EEE AN EITER9 -
FERERFNBERS > P EE
A~ BEI AT 2 F B AR
[10] -
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WA R > #h % R Wk R EE
FHEBHEMEREEARE &R
BREEHMAEHRERE S H
B KRG R K FEHEZHES
BR) WeE R AEAMER SHE
BETANBEREEMNBRLREEA
W E > FE 47K R 4K g
o v R E A AR WL R A R
PR3 A R R 4 e AR 3R R IE AR B[]

WMER/EFAZBETRITHEREE
ARBREH  BRERLTRBEFELE
ARIBE P W HME - Ao - EAK - LB
PLRA 2 3R 50 Wy A4 A0 K38~
BBAKEERAKRK  BR—EF
WeBHERFUHEN  ELBRTRHR
BFHEBEETEESMHKE - HeBER
DHFHE - BE RERMER - i
BEEEAROEE  KEGEHLER
A3 % % € ) & 7 2002~2007 R R
EAREERPZ X TIGHE BFH
T —FHmAs R E A EER
T8+ > DL L. pneumophila serogroup 1
A EEHRHEOL] -

BHEARBE-_HEEEL
o WRBA UL EE  BEHER
BEWABER I HRETE - I
HE T R A LB i 75% W T
[12] - B ABREE AR RBHEATL
HAGAWTREHF > BBk
WEHEEAE  HELEAMFZI;M
o BEWMEEZHEFZ  EER
Z Wk R B E K - A AR K
AT R H F # E[13] - AT X
JBk P 45 S JE T 1B UK 2% (Aquasafe water
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filter, Pal Newquay, England) & 'L 0.2
um FL1% #y % % Bt (polyethersul fone,
PES) # EATHIE - HHEZRAE K
O fFRETEEBEEEE AR
W HBREEAEREH A BRSO
HagEBRRBUFEARRKE (0
FHSHEKE  SEVHERE) A
X BTLE RS BB EATAH
K BB U R E 14 K o MR 0 AR
HBEE AR B2 R [14] -

MEIERTTIE

— MAEKEES

A % 2,048 R U EEF
o RESERAEEREAE  HEX
B REERE  BREEAESE
o il g BB A% HRAEHRAK
BAIRE > HARREL B - &
EEERAEREEAZDY P12
NBERE > BRBRE (WHH
B~ REMERE) - WHRR
B %34 530 IR AR FAKE
A ZTHARAE S - —HREEH
AKAEBZRBER > A—HRERHS
AOKEE RBAE MR BHKE > B
EEBBER > EAHOKHE AR
lri o

— RS
AHAREBERER T 2 HE
L FRAAFER L EWHEE 2
HAHES 3 HABEE N LER
WES HEAAZFEREMERE

5 HW ALBRERBIE S EEE
J B R 8 2 AR -

¥ 7 18 % (0.2 um poresize) : 4R
¥ U Bkt BB IR & (0.2 pm pore
Size) =R E I KHEEE K H %
BT AW ERERMEE AR
I S T S
(Mycobacterium species) &k & HEH
[1415] - #2011 £ 4 A 15 HZE 4 A
30 HetH &AM E - A5 HEE S
R WK R EEBE 3
fERteE: > BHFE L K2 KRIgE
AHL 38 R4 (5 um ~ 1 pm K& 0.2 um pore
size) © ARA R A AKREE A > 7 2011
F4 A5 HEAL A 0 HELEREGE
PR 7 e KRR RO TR R I K O HD O
#160 N4 B3k 6 B RRE: > B HFR
1Xx:3 HHABESRP LERMAE
& HERKFRERS > TRES
ERERHBRESEE  ARTEES
MR 2R R R A A & B AL
T E W R 0 2011 F 6~12 A
& bR G MK HEEE R EE B kO
HI3h 41 60 A4 R % RN B AL R
% FERREEREESE 2 FRE
B FHERS HEB LKA 4 HE
M BB FTIRE S -

=~ RIBFRIGRAGEE S
REMBE > THARERES
B BRI 15~30 % - BEWA
100mL KABHERERSEF - B
DLBR O REATRS > B 2 % 50 mL
BN CEN 0 DL 30009 B 30
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AL BIRELEEREE  UEF
EEAKAERGLARE LmL i jp
PLEE - %100 R e - H1mL
100 %K #itx # - fw A 0.5 mL HCI-
KCl %R 32 H - ME 444 p A\ 05
mL KOH #faf| > k&R E - HER
BCYE agar (buffered charcoal yeast
extract agar; Becon Dickinson and
Company, Madison, U.SA.) - # 35T -
5%CO. & HME%H  HEF I KHAK
BE Z248R1XEE HEXE
14 X - RhBAHESE (ERKEA
) > #4T L-cysteine £ & &K 85
# BCYE with L-cysteine 7] & & 1
BAP (blood agar plate) 7~ > B 7T & &
BEEAFER  FREAERKEE
b BHRAEARFTERNAE
FrUAGE R o B RE B I & % % A
BB Bk B 4 & (carbofusin
solution) » FHEF|EW KL HAREH -
AYRAEEEARE - kB
Furagl o BE R REEA LB 5
£ # B 3 % (legionella latex
agglutination test) - # J& 38 2 F| F %% It

-t T

B— MEE/KEE Sk ORSEH
BIE2R (0.2 um)

thEE KR 103 4 2 S =P —H
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REEEIL TR NEe
EEpE R EAEEEANE S AMF
A & — A Legionella pneumophila
serogroup 1 ~ % —F|+ 1A (Legiondla
pneumophila serogroup 2-14) #r 3t +
#% (L. longbeachael-2 - L. bozemaniil-
2 > L. dumoffii - L. gormanii - L.
jordanis - L. micdadel - L. anisa) -

R

TR FmILF AR > B 2010 &
12 A3 2011 4 2 A ¥ > BEEA
MERRREE 14 K > BiEGH 64
% Bt 5% BERAEMHER
#2011 541502430 H
FEsFE TP RERRES (B—)
AR EABEE (B =) RHEEAR
B EHBAESEHREKR LR £#
T8 REFHFZ® > BEROG - 15
MR 0% HAMER  ZFHHEK1
Ko LEATO REHERE - BHRER
S4 4 - gt F 56% - # 4 4T 48
REFERN  BHRGER24  HhiE

B— MmE/KEESEE/KOR 60 ADE
ZRBME=EBES (5um 1 um
K 0.2 um)
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67% - B 488 % B k& B KR E H
R E B R B R kT
By B EE A H 2 AZE [16] -

HABRBERERAREGEE
0% EFEHZEE 20 X KEWHE
B HEERTY - SFNEA#A
#2011 &£ 6 A 10 H i - 75 AR
B K BRBE Rk ok O & 5 0E TR R &
(0.2 um) - 77k 0 R 3% 60 A4 R
FHEEMBERE Gum~1um Kk 0.2
um) > £12 A 2 H 176 & 0 HHRE
HAREFHERS BHM L K &
Tt 36 K IHHE A 0% FEHE
B EEGHEER%(K) -

T &

R AT B Fr th 4 & Ag % AP 6T
GENME B KRAETHE  EHE
ABEETRGKRAY > AT ERM
EARETEREBMAEN (<10
CRU/mL) #15 30% - K s 2 & iT %
(10~100 CFU/ML) # & 60% > % & f&
75 4 ¥ (100~1,000 CFU/mML) % 5 10%
[17] - AR RBE R FKEH ER ZH

K— ERAEARFRERIGER

BN EABERE KT REREA
BREEANEE  BELEZBEHBER
FEATHRERESHREE AL
Z A - AFF R 2010 £ 12 A %
2011 2 AkER EEEEHHKER
MBEEAERB G EE 56% - #
MeEr BERAETEREEALEM
FEA 2011 F 4 A FFIERERERE
MEMB RS FHAEEGEES
0% - £BIL%EKEHRAH B[14] -
FRERBERES 7 Ry BEEA
MY EEH M 1045 CFUML &% 0
CFU/mL (P<0.001) > £ Z 13 kX%
WE A 0%  BAHRAERME
HEINBEZHEFER S W EARES
Mtk & 2 56% - R AR B A
(67%) » B AR 3 & A% E H & Bl B T
BERE ML AD T ERE FRMEE
ARHZ B E - T AR B AL 5
R LT R - TR R A (1) £%
fr & Ak ORISR 60 A4 R 0 B T Ak
KEERBU KD EHBFTH EWE
(2 WMEHILBRK > Q) WEHH N E
B B T & - 2011 4 6 At G
JEF % fr KRR TR Room ok T 2 5

FRER itk bR (ZER0 (RS
20104 12 H BT EERAR 51 22 43%
2011 4F 1~2 H BT HEERAR 63 42 67%
2011 %4 H FE R R 2S 48 0 0%
SRR e 96 54 56%
HIRE 48 32 67%
2011 4 6~12 A H#H + FEET IR 28 72 0 0%
FaiEiEl 36 33 92%
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#IE % (02 um) > i KT AT 3K 60 A4
REZBMBESL Gum -~ 1pm-02
um) & B ER B REEE A 0% [FH
IR T 5 R o o R AL B B 92% - BE
THEINBEEHREER > HHEHHE
2011 4 4 AZ 12 A EREEAE
REEE > Bt 27 ME AR E (52
JR) 2T &5 B AL R 5 K R R E
#3694 -

Bl P9 7h SCRR 2 ok v B E A H U
EAAYREHAREREE R 2
LAHRERHE FREZHEAR
. ALACHHET AT RHEER
N B ERERRGELR R 2%
BREWEANMRZEEAZNTRER
EWBIEY  HRBETHEZERY
BERCTBROLEBEEAFHNGE
BHEEARERAZERETT >
fEEEEmaN  HLF e BT
RE BAESBREMAF3] &
B IES R A 0.2 um FL4% wy PES # &
BATHIE » AHEXERBAD  F
FREEAREHEH ZHHEZEZ O
CRU/mL [14] » HiE B F A BE#HE
454 2002/72/EC H & R R
AR B ZE B4 Ml R K R OB AZ
(BSB8920: 2000) 3 Ik & J& A4 B 7%

R’ EEBERK B HIEESEREE
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BRI Ky AU I 0 IR ET AR
Kz T AT LEOHAR
1B E[18] - M E Sout F AR 16
FERABETHEFZNER > T
435 Rz %% % Rl A# 6% 18000 T
% 4,037,160 jt (‘FH K HME W
2592960 7t) : BEEEE R AT G
7,200 5t & 240,000 5¢[19] -
RELERBERALE - EEH
WEAK HAEERS2 RERFTEY
450,000 7T - B EF M ERMEE (R
D) BEREABVEIFHRGE R
#1 A% 6% 381,000 7T o Mk JE
FIAABKKEBREEAREE
o HARMEAEZEEERFEH
BRVBEHRREHEER (88
RE > BEBAEREAR A
SREEEE HR AR AR 0 K
22/ ERRAERTE B
B AT 78 8 A BB0BE 2 B -
BREEAREHEHAEREMN
FEEWm AEHARALL > A
HELHFETERREERN » £dK
WRET o BEERAMARRES  ®
B BEEFEREHNERBERENG
JEF B kO TG R R EEA
TR Z B E o LR AL R K

WSS A SRR
JERTIRIESY (Aquasafe water filter) 6 1EH
EAEEIESS (5 um) 31 H
EAEERS (1 um) 6 fld H
FIAHEERS (0.2 um) 12 @ H
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MBIES o HEREREF RGN
BR BB RENCEA - How
& ERGHIBEREE e FE
Koo BB RM T F#E &S o
FERETREEALEZR® > BT
DL B B e B AOR ) > T R
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Effectiveness of Legionella Control Using
Filters

Tsen-Lu Chot, Kuei-Chu Li*, Chen-Chen Huang?, Li-Ling Chuangt, Ching-Ying Chiang?,
Chin-Chi Tsai?, Yi-Jung Liut, Yao-Ru Tseng?, Tien-Ni2, Kao-Pin Hwang!

‘Committee of Infection Control and 2Department of Laboratory Medicine,

China Medical University Hospital, Taichung, Taiwan

The genus Legionella represents a group of pathogenic, gram-negative
bacteria, including L. pneumophila, the causative agent of Legionnaires disease.
Legionella spp. are commonly found in the environment, including in soil and
aquatic systems. Legionnaires disease is an infection most common among
immunocompromised individuals who inhale Legionella-contaminated aerosols.
Based on prior research, a medical center in central Taiwan developed a special
filter combination to control Legionella in wards caring for patients with a high
infection risk. The filter assembly comprised 3 filters with different pore sizes,
placed approximately 60 cm in front of pipe outlets, with an additional Pall filter
behind the filter assembly. These filter assemblies were placed in 2 high-risk patient
wards. Another ward, also with high-risk patients, served as the control group. Over
a 6-month period, water sampling was conducted every 5 days. The outlet water
cultures were all Legionella-negative in the experimental group. There are other
methods for controlling Legionella, including copper-silver ionization and
chlorination. However, the efficacy of these filter assemblies was superior to the
other methods.

Key words: Legionella, filters, disinfection
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