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SEIRENBEERMEAR
2 B RS2 BN B3R 1% &5 A

EHE REE Rk BlE R MR

RAKRZEELRMRE R BREH P S 2RI AR 4
Bl AR e RS SBOAR AR F

EEREEMROEARRSE - BEFIBINES - TEREBRHEICRRPIE
AEARE & ERRFARLE ARBREREZAR © SRIRMAE ARRRR
FE - BEEMTMERE 1 2 14 & - EIFEMTRMATEAIIRE - BiRoViEK
WA YERRE BERMR RIMFRER - ERIFRERMASEAETHIZEBREREESD -
MRERBEACRIZ I RAFARETER - AIMXRBIRA - [BETRAFEAR
SR - PCR BREAIRIRKIZEPRAEAREFEL L RENSAEERE
7 RERIBEREMNRE  IEERIERTEE - JRRBICRTEERAEARSE
HE LR H AP - XRESBENNEN R B SANRInERBIREE =
L ENRRAEETE - REIMPESRBUSNERER  SERREROEAR
B E - WHSHRE #R - RCRHRPEXKORMBEARERITER - 2R
ARSRERE - SIS BBBIREE - BE G E SRERFKRIOBEENE |
i ¥EEfRERFAKELE B O - TEETERIRIREBRESRER L - TR

2B ERRIRA B ARBRI L - (HISHESE 2011:21:284-293 )
fifEs . 5E - BEREMRREMK  BAEEAR - KEMRKEREE
B B ¥ EHERFEERTHE T 52
B - FHRHDE > TREATHE
BALE AR (legionnaires disease WAERER - —HUR BEREEAM
% legionellosis) > & HREEAMLE W (B BMEEAR > HE—ET T
(Legionella species) AT 3 B E /it 3% - ABEAE EERERE - HEW
RBE1005£7H 1 H%H HAAEH - B FHE
KB 1004 8 A 19 HEZFIHK WA M & w8 TR #1385
H# % 3% © (06) 2353535
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Z-rahkl WEFEANER -
M2

BAEAMRHE B (Legionella) %
BAEAMLEF (Legiondlaceae) F 7
—HE BREEANERENKER
MHE - HERET EABRAT
W3 HEAEY - FIKE (free living
amoeba) ~ KAV R AT - HHI
B 4nF i 50 UL EH M - 4Bl 70
UL FR > IS REE
AMFE L FERE—A (L. pneumophila
serogroup 1) > AERBHEEARKE
AR AMBERLE R b I
MR REEARE RFEE R uE
Jii v R AR AR 1 R RR 4[] - R
EAREEZERARNREER N &
H k% (agueous aerosol) 5 Eaw E/kF
BEE (8l 10° CFU/L) BAEE AR
B EERF KGRI LA
TREEARARETF - HibiF £ E
REALEHHBRBEMEAIZHELT
FAENDZ - AR —HHHLZEE
REHKZ 9 FHE  HHHF 79%
(102/129) Bt EFH e - W HH R
REAIRHE  EHREENE > 55% /K
WA R BN REEARE L
FARE 214 A RF 31% 48 E
M EEEARED AR E R -
PFE MBI 0 60% B 4B H e
BREEARELEFRY 6 B 318
BEEMBARMEARBLMEE £
AR REEARFELERE S

rhEERE] 100 4 10 A —+—BHE A

A 3R R L feddi [1] - 6%
8 W Rt R R EAARE R
A B#EE - #£ 2001 & 2003 £ 1 0 3
H 237 GlREE P 0 REE A EE
R EEARERLEFERE 13-
678 > K L. dumoffii [3] - & & # &
L. micdadel B4R EH > EEEE
Ptk R A H %3 A L. micdadel
(4 -

B3R

BREARERFRBERATLE
—% > T HHERERZE L - &
BB R BRI E R B
W BB RMLEARERKH (W0
B B JE  ANLES)
HEREREETHEE > 4 20% Bt
RSB E > W X e %K B ek
BE - FARDE RN HERELE
BREIFEHERGE - =T HR
TE HEBEREEARSE 129%° W
B IRR R E ARG A 33.3%1] ©

HEEHRETRATE > B1E
EAREEANRNEERTEEZ—
E BT % R A BB E AR M R
BRAAE  IARRAET M - £H
MD Anderson Cancer Institute #f 52 A
B HH O NBEEARERER
HEE AL aEmENEELSS
BAT 2 FEMBAR > EF 82% H
R R EE B RE 0 37% AF
WHERE - BERLZERAEZR
EFZEFE ERTENEZE 3% F
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2 PIEE B R B XAEE - FRAERT
Zo FARPFBHEEANEELSREN
RIFBERA  TULSEILESR > AF
qui nolone =% azithromyxin Z 4y » Ft &

BRERRHMEER  ERBEBERER
ﬂ

BEEAFEETRELHAME

ZIEAR6] 0 BHEHER - BRTF B
B EEBRRE S BRERNDR
DPBRARN BB EITRERERS - A7
EEER N Lk,
R BB ATk
o/ i e ok o o ] I A AR A A B K
BENSE -Cunha EAHEE UL
BUNLIE S8 > — B/ AHBEE -
BAFEAME 3 K HEEV B W
% B - BREFERMBE - H 8
T BN A AL 8 v 9k B R E A 4
JERFRACBENEY  SEHE
TH 1 ek - RIEEARE
FRR LR 8 2 P 1 - levofloxacin &
BB A EMRGRAEG] - A EY
AP REEAREE  AREHE
AR > FAEME AL MR B3 &
ZRREHRE  DEASERENR
i FHE R - % — B AH azithromycin
Ao rifampin H R & & B/ A
ciprofloxacin ¥ &4 » th 3L & bt
BIE - BRSHNETEEE
prednisone oL R i 4 Btk 0 W
B BN A B 1] - BEb A E
FIAMBEERZFE  BEEA
T BB\ B R 4B 72

PRe2 B Bl B e

i)

e ]

BREARFHDHEEN - &
RREHETRABGEIERIGE
MR ENGFER - BRI D &R
RREE - W F 28R - KRR
B o B 1977 S48 > "PRE 40k
BREAMEESE  CEDEEE
{E 4R T B (47 10~80%) @ # 1 E b
FTR - -BEEARKA > F—FU
ERAEE B EAnER[2] o BEE
AW I & 2R AR 0 FE R
3~4 BWNHFEBENELARDE
HARTREAET - HEREHZ
B WHEEE - RBEHRmE > 22
BREEARRE R TE > REDE
S REEARESE 1 BHRE S K
¥R (Legionela antigenuria) » ] 7&
Rt 13 RWHBL  FURTHEF
TR BOR B BGE o R AR AR
SRk 2 60~100% © 45 B M EiE 99%
DLE S TR RURBIRER Z2
BiTE > H40% BEEARES &
FWPEHE[12] - KB EE AR
AR FRRERE  RREHELR
REARREZNDE & - BRE
EAREEET 7 FHEAEAR
B Z AR -

Cunha % A BB EARESR D
BFRRHAR > BREREARMRE
W R A EE (ESR) =&
LH>90 mm/h AR A[7] - fL
FHEORESS (BBEFWE)
B EEA SRR EG - Tk
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BRERE > THERLME RER
%o FhMARFZmE L — B E
e HREHKRATERAER -
ESR>90 mm/h z JF 2 A H [ fifi 3k (B
£ RS E LA WL FSEE R
LB 5% L. B % (creatine phosphokinase)
RBE -~ g Atk > BREEART
BHINE K

o s E A XA B B
4% % )& (procalcitonin test) ¥ i & 78
HMBEEARFEEEL > EFNRH
M5 EJEE > wFHA 1.5 ng/ml HH
B FERgANErERER ST
JE B o B L3R A 45 E AR R R T %
HTEH -t CURB-65 /it i ik EAL K
15 8 (Pneumonia Severity Index; PSI) 3
& BERAFIEH[9 -

bR P ER IR IR AREERY PCR 42238

BARE AARE WA F Ry
PCR &l - E 8 7 B R i 78 - 20k
B~ R 0 RIEREB KR E[2] -
5 & PCR (qPCR 2 red-time PCR) ##
A B ARk ER
ANBEMEERER  wREFZER
A Y & ¥ F (U.S. Food and Drug
Adminigration) 37 © Rt ARARE
RE[L - — T E BEES (AetH
vg R AARE) MR BIRCR
P R R ST (GE R AR AEE AR E AT
HHE M) 4% - A A L. pneumophila-
specific macrophage inhibitor potentiator
(mip) gene PCR * F fw b R & LR A%

rhEE RIE 100 4 10 A5 &8 Al

o B AR R E AR D ETR
A[2] -

EREBATS  HBREES
% PCR g 8 4% 2 W R 1K fo 8 7 1
ErEEl - BEEERRS > TH
NEBREEEEZEERE (viable but
non-culturable, VBNC) HJ:E L E AN E
[1,2] - sikiglT BAFRAREE
AFRH[2] o $THABAE F itk R H
FriEATHE & > A B8 7T a6 & 1
FEREMELETRANRBELEAR
B AT MBI 48 PCR R JE
Wl EVIMBREEREPCR ZR
Mo BH BRI -

&4 PCR 7 & R R M BRA
£ BRTRZINEFIAEF PCR
#1#1 % (PCR inhibitor) Fr %% ; M K
W > gPCR REWEHEAF AT EH
E {1 (gene units, GU) # - GU #:E %
B AE 0 M AR VBNC ZE i
FH# - E A gPCR {58 0y & 7] ¥ % 4
M~ VBNC %8 ~ 3t - %8 i %
DNA M7 &R THMRELRN
DNA - E & 7] DNA R B B & P %
T WREEAMFE > & DNA AR
2 BT S0 AR F[10] - Al PCR % 3
mip & & - RAGH KR8 B
M VBNC i - B4 Al A
ethidium monoazide (EMA) ¥ gPCR #
477 % (EMB-PCR) » #l | EMA R &
BN T A AE > B DNA &
£ TLEEMA £62ZRT
%Ml DNA > TREpEIRIE » RF G4
i DNA & 33 R 3 - gt {r i 7&
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MREEAREMME[L] - ERED
H =18 W & ¥ & : GeneDisc System
(Pall Co., Port Washington, NY) » iQ-
Check (Bio-Rad, Hercules, CA) * &
Aqua Screen (Minerva Biolabs, Berlin) »
JERRBER A BEEEARER
A e

PCR Lt AW # % L2 5 2 77
i (80~100%) [1,2] > *T B R %A
B ARFEABEREER  EBE
PEFIRE 0 VT AL B BOR g B 0
EHRTLENTERRHELETF - B
Ik PCR &R - ZHEHTME - BE T
BEER  RAATHEFREESE -
B 8 4B 7K 3 A 0 B2 H FE AR B R R R
o HERABBRILEBEEARE -
BREEERHR & - #E/R PCR HIF
Mo MERAN - HETE > BEHE
AREEETE TERASBEEE
BEARE » EBITRATHEELETME
HE S ElbEEREFEARNSERE
[12] -

SR

BHEEANEG S EME 4
PLig # R #& (planktonic form) # 7% 7k
B e DL R B (sesdile form) EF
BAERPANT > GRETHEE N4
HEF A » BR G E AR
%2 - Bl A B RAER T &+
HE > GERGRREREEAREL
EEEMERTRE  BREBARAE
RERM  RAEBKBRASL  #

o B IR e

HREEARECATEEMGY - b
BEEAEFERE - BEEEMN
R RESE S B AR E S
KEREEAREREE > HHELA
(>30%) I ARFERE R B & - st HE
MAKRRRBENRAR > BRE—B
SRBFEM BREANRHABRESR £
8 {152 & CFU/mI Wik B(EH
FAETE B0 EE R R
TERR B > B8k 1F AR -

Btk z gk 0 KB FHEBACESE
BRETR e ELEBTALEWEN
BEEAFE LM AKEREEEH
Bl - AEKERTRGTEHERE
ARE A - EERRIVEHETAE
o TRBHAEARBEEARAAEH
MEZERZ[12] - EBREHYEE
HET > BEEAREEENENT
A 0 FEE TR E AR A
fit B 2RI - #4T necrotrophic growth -
TN Ao G BT o A
#F 0 4 PVC fe X B Z 4% (cross-
linked polyethylene; PEX) » .7 & %7k
AHLBMEARENER - BEEA
FEHIRETE PEX RTS8 E4E - L
SAEEH =13 - HREWEA > &
VERMEAREEST - B FE
KFEEE 0 BT REKFRE (EEER)
EEGAHBEEAE MRS F
o E TR A WA KB R K
BoARBEEAREET - HitE
REENE O BAREESARRA
ty B Ar[14] -
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IR MRAS AR SR S B A Pa T,

BHEARBRBENE -+ F
E-2KF -8 - FHOCARSE
[1] - ELEHRBEFATEHARAN
27T BB K o 8K TP B m A B A
B BREREBAIEEEF R
R EE—flamFEY  BREE
A B BB Bt 7R B R B e kR
e REEAMRELEAN > ERKR
BREFTMHILEZAKAALT T HE
(colonization) - Bt i@ E£ > t&
R EEAMEREARBERE -
B EMEE R L EH R E B RHRE
AR R G i B A AT BSR4 -

EL7£ 1980 4 > Tobin £ Stout

BistH B BAIMBREARNEAE -
HERBEAKAANEBRELEAMRENT
T EBATRATREM BT - BA FI'J
B anWE M HEEAB ML) -
BT BT %‘HJJ/%%EJ‘E'J%E
EEAFEFERRN TR - i
KFZF WK ~ KILE ~ AEHR - K
EME - KERBALESF o KF KK
ELF > o (Cu) BILRE AT »
(Fe) AE R AERBZTE > 4 (Mn) &
AW A REBORMEH B o Bargelini %
A > KSR E MM 6 mglL » IRV
EARREARHGLEEEZ— &
REEEMBR R AE  RERELE
AREFERERTHENAE )
H 4R R[16] -

HR R EAALE T 0 R
T [F[15,17] - E B % %0 e 2 JEl B

rhEERE] 100 4 10 A —+—BHE A

RN ABEREKRAARLEANRE
W g% - £ B FH N Allegheny County
Health Department 15 5] > ##% )&
TERER RTRBREGARRA
7 5 b Kom 8 4T § HL3E & 4H[15,18] -
WA AR - FEREEAR
HEMBRAAAEE (FARTH
FRTBHEEARET B ERZ - £
B % % % % H & (Centers for Disease
Control and Prevention; CDC) &3 ° B
MABERALRREEE % Fik
TERR¥EER - ATMRKRERE - B
BRTETUERRE® » WA URD
AT EENILE > B 2008
(EBRMEABFRBERA (Vaterans
Healthcare System) * B/ 150 % % %
# F AEARME o #k VA Directive Fi$2
F R B R A AZ #[19] 0 B R E A
AR A A — A kB e B
EER 30% FERBER > HFEHB
% & > 34T B A éﬁ&ﬁ;
Napoli 4 A 3§ i » 2000~2009 4 % K
AR v 0 B R A IR 4 B R R AR
BSR4 60% WALAE KA 93%
BALER  HREEAREHKE
RESRAEAE R EEARE
mERE R - 73 AT BEREE
51% B Itk O BEE AR E G
# 30% LL_E[20] - Eason & A4t &
2 16 FBRHR - 63% (10/16) B
BAKRAATE > HF 19% (3/16) &
Fed kOB be A8 30% [1] - £
CEAR BB 68 BT A
HFREFLER > BRFELEEGER
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B M AE H 2 TR R R R 5 % BB B
F o BHEEREREARARATEE
ENARE E AR -

H B

BEAMELEARERN L
B ERMGHERE  HIEEER
R THEERARE TR - &
WHERT - BB R SOk RAREF
% (superhest and flush disinfection) ~ 2
B R BB EEY A FE (shock
chlorination) » 1F % %2 #1 & 4 42 % 4
Mo EEBRBER AKRATH
BREEARESE  FmRBEEXK
RAMR LB R 0.2 mm B K mil
JE 2 (point of use filters) » At HE Mk H
BEEANRE RS BAFEEKER -
T W7 LB AR AR E B
BAHRIR G - BB E S EHE
Bau% HRARERZEEBALT &
TR TT VT B R B - BUAE AR A
Z[15] -

A% MIEFF E (systemic
disinfection method) # - $F % B F
(copper-silver ionization) & % Jil i % %
Bk R HiH T AT[15] o SRR
SRR EEAAREEL A RENS
¥ > f,3 Pseudomonas aeruginosa
(% M2 &) ~ Stenotrophomonas
maltophilia (¢ £ ¥ & i /2 % ) ~
Acinetobacter baumannii (## 1k T~ 81 4%
) ~ & Mycobacterium species (44 1%
H) MEKRENE W RBETRERAA

o B IR e

FIEEE > KARARED 2-3EHRE
BHEEARE > TREEVEF BF
FMET EAEERMEHREHR
[15] - & # = & 1t & & (chlorine
dioxide) * Iy BB ER AT EAR K
HAE ¥ R 4 — EALER E o Bt A
(monochloramine) ¥ % i » R 3F
e -

A EARNN—F B 10 £8
B o 3\ d H F % (superheat and flush)
— 41t & (chlorine dioxide) - & M
(monochloramine) ~ /4 7k 4% %2 % & B
(electric boilers) ~ K & &5 {# Fl i )8 % %
SHEEEFAT  BEERBESE
BOR A W RS E T[] —Aft
AmEHE > ETRRHRELEASL
B GBAKERTREAREEA
HHE > a8 (LREFE  KRREFT
HEHKEFSE BARRHEET &
fER -

HEZERTAABHEFNER
R E AR REKRS  BEH
PAT—RBEEARE IR > #RH
FROR[15,21]  BYfF 4 3% o6 R B T VK
FASL Ew bW R BB HEARRET
LR EEARE[22] 0 ELEH
BEBXERZAAMEENRE  FHE
RAWEBREARERTURE L
BRI - I ERR A EHE
R WAHKBETE > HRETAR
AR TR E AR ARET
[15] - B o B AR v 95 B oA B 2
R RERGCHFT & > FIRFEE
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Clinical Diagnosis and Environmental
Surveillance of Health Care-associated
Legionellosis

Li-Rong Wang*?, Yi-Jin Lin*, Wen-Chien Ko*3, Ching-Chuan Liu**, YuSen Eason Lin*

'Center of Infection Control, 2Department of Pathology, *Department of Internal Medicine, and
‘Department of Pediatrics, National Cheng Kung University Hospital, Tainan, Taiwan;

*Center for Environmental Laboratory Services, National Kaohsiung Normal University, Kaohsiung, Taiwan

The incidence of nosocomial legionellosis appears to be increasing. Presence
of Legionella in the hospital’s drinking water system is the important predictor of
the risk of contracting Legionnaires disease, which is caused by L. pneumophila
serogroups 1-14 and non-pneumophila species of Legionella. The hospital’s clinical
microbiology laboratory should perform urine antigen testing as well as culturing
of Legionella from respiratory tract specimens. If the hospital water supply system
is found to harbor Legionella, patients with pneumonia should be tested for
Legionella infection. The credibility of the polymerase chain reaction (PCR) for
detecting Legionella spp. in environmental water samples has not yet been
elucidated. The advantage of PCR is that it enables rapid detection, but the
drawback of the technique is its low specificity. Disinfection using copper-silver
ionization and point-of-use (POU) filters have proven to be effective methods for
disinfecting water supply systems, but methods employing chlorine dioxide and
monochloramine are still under evaluation. Routine culturing of environmental
samples for detecting Legionella and monitoring of disinfectant concentrations are
suggested measures for ensuring the efficacy of long-term disinfection. Positivity
rates of Legionella culture in distal sites in water supply system have been applied
to predict the infection risks. The institution should follow the evidence-based
medicine standards to select and assess suitable disinfection methods. Routine
culturing of environmental samples of drinking water and concentration
surveillance of disinfectants in the water system should be encouraged to prevent
the occurrence of health care-associated Legionella infections.

Key words: Disinfection, health care-associated pneumonia, legionellosis,
waterborne pathogens
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