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Mats 1L E A~ FELELF S THRE L AR R
LFARRPAAF O & @i RS E FRI ALY TS
RIp RSB RE A RE BRI &8 T Io K~ iR R 2 #
LHRRE A TE EBBA BB RMOEREE R AL S P {4
o FEFFAT R R AW RBREE FRE L A LR TILE
oy 1999 R B 2 AT B A uw_ﬁwﬂ B Hen- iR @4
B b RmE RRTEAFT G AERARIRRE Y > T FE L B
BEG ARPTILE A BERE Sed L o F N A% A 2016 &
B 3038 L E A R LB 5 g R IE B T OR-E B A 2 & TR B AP
SRR R AR PR EAFRER L DS D ERIZ oo - i
A3t E 106-109 #Eehw EH o B F B LR R R AR 2 AT
TP E - BREDSHIVLE L FHHPFGE 2 SBT (hi ik » &
- BRI ow s TR > R R H R T ERR R DR R R
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Tl Fjtk 7 PFGE DNA 47 R Bl > £ ¢ 87 & SR g 4 0+ 7
ﬁi‘ggfiy%;—%—ﬁﬂ? i E R R 45 2 267 iR Ftke SBT AL > Al wl4p
FAM O RR TV RIRET - EYFERRRST 21 L 22 399 iRk
FlRenin b r A # R L% - PR AFERE? ¢ § L0 R REEDH
FRLE o S 247 2000-2019 £32 F 4 Fetk sk 2 ik RS TR L0
Egd FELE AT L 046 4 02005 # 15 EF A K E R S A% > d 2005
£ 1017 4 3] 2019 £ 67095 4 0 A% BA FAEF S K HIRH b
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Key words: Legionnaires’ disease, Legionella, database, antimicrobial
susceptibility

Being free from disease threat is the major goal of our Center. In order to
reach this goal, we need to be able to correctly and timely identify pathogens,
reveal agent sources and clarify transmission routes, as well as to design
strategy, effectively control diseases and prevent outbreaks. In recent years,
infectious agents mutate faster and become more threatening than ever,
therefore, continuously monitoring variations in pathogens becomes more
important in detection of both pathogens and outbreaks. Legionnaires’ disease
(LD), being listed in the third category of notifiable diseases in Taiwan in 1999,
is caused by Legionella. LD is often sporadic. However, Legionella is present
ubiquitously in every aquatic environments and large scale outbreaks occur
every year globally. Therefore, our Center has shifted the focus in finding agent
sources to public environments for cases of LD since 2016, aiming at early
detection and prevention of outbreaks. Based on this new strategy, this four-year
project, a study of variations in bacterial pathogens, aims to establish a PFGE
and SBT database for Legionella in Taiwan. This will be both an on-going and
retrospective database, providing information to monitor outbreaks for decision
makers. In the meantime, in order to participate in the global drug-resistant
crisis, the antimicrobial susceptibility of Legionella will also be monitored. The
information will be provided to decision makers and hospitals as references for
disease prevention and treatment. So far, we have applied PFGE to 315
Legionella strains isolated from LD patients, and found several confirmed
outbreaks and several undetermined possible clusters of outbreaks. We also
applied SBT to 267 isolates and proved that this is an alternative database. We
also established the antimicrobial susceptibility data for 399 clinical isolates
collected from 2009 to 2018. We also analysized LD cases. In 2000-2019, the
average annual incidence of LD is 0.46 per 100,000 population. Since 2005, the
incidence has increased, from 0.17 in 2005 to 0.95 in 2019. A similar trends
were found for all 6 different Regions classfied by CDC in Taiwan. The Eastern
Region has a higher incidence than the other 5 Regions.
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2015 # 4= B TP A ®F AP il dr o FRR e AT P

- &7 FF R e cnlich|iRILE 4 Lﬁa(LegmnnaHes disease) i# & &_F =
HER L > 5 FEHESH BB R ORE A B FIRE 7R T A (pulsed-
field gel electrophoresis, PFGE) 4~ 17 - 1+ 41 #7 & 4 7 DNA 45 X Bl3¥ > % R
FER T AR > R AS I TE A AR A RD L PSR
%ﬁ&jWkH@Eﬁﬁﬁﬁﬁﬁ&ﬁﬁﬁ@?{ﬁﬁﬁgiiﬁﬁﬁﬁ
DR 3 AR BREIRG HIEE BRLF DML - § o FR

FoREIFi) - BRFHLHILE L FHOPFGE Rl F 4w 5 47
EORRE > ¢ TR FIA TR mﬁ’ FREE AR g o s 3F
Late %R gr oo BIBRLFLEF LR R fpblfe -

LE A A LE A FR - BARAR(3) . § & 1976 & -
FWF 200 5 5T E A Sl E A BAPRE 2o REF LA LR
Flas Lok o BY 34 Lm kBT A AR AL BENDIER
F IR e S “‘%’ {4312 L E A F(Legionella pneumophila)(4) - i
Tk 0 I LEAX FR AT A 5D fE 0 - f45 B4k I s (Pontiac
fever) » B mhi st v > 2 gHFA WL V- B0 E
* i (Legionnaires’ disease) * & ﬂ g HE SRR o FLE A RIERY
-5 2-10 % 0 BdePF RE ~ LM G~ o BERR B A
PG BAE R NIRECY >~ R 2 TR Rk WEE Y R
i# 39.0-40.5°C > RH 970Xk § NIRRT ¥ L IFACI A R
BRI R R - R F D FH8-12% FRYFARNA G A
o= FERLR AR R 4im = & 5Q 15-34%(3) - i3 & 4 5
FREFHFTS 27 B oA 753 £ 1% (gold standard) > H i ¥
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Foeng RO FLRIRR £ FEARRILE A S 4 5B kip] > AT RS
R L E A RopF e o Tk L HITLE ek Ak
T ES PP ez Wi G osnandnd F RUsR o

AT AR INTLE A AR A 0 S SRR L ARG R
oA FEERET ARG A1) RS B BR)
o ~ s i ¥ ¢ —‘F"]z B 2R B~ B2 gu;;r‘;ﬁi»'v?pljﬁ -
BATEE Lo el H T2 205155 250 S 4L E 4 B4
#5030 50 foo A B R enE SRS o o EARBE 0 488 2000-2015 #
£ 73 1,384 fﬁﬁ?\«‘/ﬁi w > 50 g by 1,120 £ 0 1k 80.9% (1,120/1,384) -
He 65k BEF 717 4 > k50 g iR % 64.0% (717/1,120) o

WELEAAEAFAEEEFRH Poe w1 3 59BAHMAE 70 B
# 4 (serogroups)(5) » & Jf{;“%’ i F A (L. pneumophila)® # v I L

# A Ffa(Legionella species) » B ¢ X5 - L g F AR F A 0 @ 2

I

ﬂ\1.

K> E o v%’ﬂ# BT E A Fperig S 0 B9 X g A% - 3] (serogroup

DE5 3 MA-3) BLFE A FE b3 ap RIUE LSRR v @ AR R
s H R s AR R s P A AL R RIE S B RS~ B OGFE

¥ 353 5-65°C o pHS5.5-9.5 2 B e Rtk 0 £ H 4 35-45°C 5 &
WEE  HIIZAERSE 7 ASE RJIZE KK FEEY 24 03
LEAFOBRRITL T I T4 7 Tk FBE > 24 SERY 2 KL
FroREE ~ RACER ~ iE R A 0 A TR AR EMFAS ﬁf‘m"%ifé«fﬁ AR Al
2 RERG T A S BN (1,6,7) 0 5 T SR XF R 2 kA R

h
e

) BEAR A Fo ERRGILEAAF A BL L L2016 EF F 7
AR LS S RS HOF

WiLHE 4:}?‘5"3 % g e(sporadic) > A iE 0 fFR P AL F LR AT
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AR E(FH 4 )~ 1999 £ j7 i Bovenkaspel e 5 & (B 7 Fp g

A )~ 2001 # & 19 Murcia mi‘fig Fe(i4 £r-K 38 % 5b) ~ 2008 & p & Miyazaki
s R g (PR & ) ~ 2012 & e £« Quebec siE & & B (4 4r Kk AL)
2 2014 # 2 W% d WY HFlint AT (L 2okRipin)3) 0 d i HF L

T R ER AR T R S RRIERE R D5 IR AR
B EAFRAR TS AT A AR A G RE LR

&'“‘El‘"l‘ﬁmi’u_fﬁ‘fﬁam & &gko
PARITEE A in Y 0 ¥ 1989 E (FactiiEd D F A A
$UTREPSIRIILE A FlRREAT 1993 £ g2 Fraa F A R
%UETLE&:}?; Pfﬁ“‘a‘%ﬁnl994ﬁ§_ Tﬁl‘m; EFRT X 8 &P Dr
Yu 4 b 18- S22 3 0 1995 # G2 F AR LT L F dest
MBI RESF > AT R T NER 1999 £ 1R 5 2z LB
i SF TR > 2004 # 6 7 RAHU B REFRR R E L TR
RS 2004 & 70 Bic B B 25 G2 R 2 haip MR B K
Rixsk > 2004 & 12 % S0 F A Fii-d BB R % T HR% 0 2005 & B 44
BB % i 3lAn b iRk A BEF RS R B et 4 4L F 1R 7 PFGE 4p %
Bz A 47 0 2013 & B 454 m?mf%%ﬁﬁmimh@%% 2016 # 4~
BirHB BRI L HERNE L ADLTIIM B KT > 7 8 > 5
BAROSERBRIPM B -LIEMP AFHikEs% > S Ba® > 1 &y
EQEASERBET R A RETHRRE R -
HERASERARDDE 0 infipg L atphiiie 4 hE R
THRE AP HRE LA PRk ik & F B F OTRE S RFRE R
R LRI ER 0 A R %R A SRR AR R 0



E 0 IR O A RS ﬁmr*\ﬁfagiiug %(10) - >+ L.
pneumophila v # 3] % - A Ftk > F - BF U * H kg epid 5 2 ¢
w(ll),nﬁﬁgﬁﬁgy‘m’tfs‘b:tfk;;]%%/\s\810 Bzt Hige+2
¥ & ehk 3] 3 % (typing method) » 12 7% R3¢ 2 A (pulsed-field gel
electrophoresis, PFGE) 2 2 Sequence-based typing (SBT) & ¥ 4% i # »>+3i% L
F 4 7 o PFGE £ & kAt gL it * cha 3+ 2 3 3ie(12) 0 wF2 4 ¢ #
F o dg A2 8974 2 o DNA 45 ¥ BI3¥ (PFGE patterns) » ¥ % 3
AT AR AR M 2 Ry o S HINE G ARG B A S 2 R A
FF GO F - HEHE 2 R6) 0 F K CDC & 1996 # 2
PulseNet % % i £4IF5 00 = 2 » @ »F 5% 7 77350 2005 & B 4oodpt 2 g
WA B % AR e TR A AL RS TR e R A B B Pl T
4 o SBT(13-15)#_~ #a#f 02 ¥ =85 714 4| (multilocus sequence typing,
MLST)e77 2 » E jgriHi@ LA 4 :[)iai‘z B 4 % (ELDSNet, European
Legionnaires' Disease Surveillance Network)#7 ¢ * &= £ » & % = e H Flen
DNA & B/ 7] kg Fithendp b 44 > 35 5 77 ’{7353%?%’ WML E A TR
H - B {34 & 92 $=(clonal organism)(16, 17) » v € & F4p § HAFE
s (e § 4 SBT = 29 % chs m f T 4 A T el ki —
A FTE 2 A Fl(new alleles) s A ¥ av F_% p B:R % (point mutation) » @
LR FE 2o o7 s 1 SBT 2 2 #r 2 0 ehE R A 71 3] (sequence type, ST)
TR oyt d oo A Hap ok N ER R L A(18) 0 powm SBT o
ﬁ;ﬁ:i& e %vé’ AT E A A AL 2,194 3](2016.08.16 FkLEEP)
b A RS aE RS o 27 E > > H )48 75 (whole genome
sequencing)~ = i — B ¥ fg ePA FE3 JE 0 4 FFRE G R SRR E K A I

SR o BT R R AR 2 A FIMA P TR ASLE AL  §
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Tk F d N LRI E A Efﬁmf@i % > 12 macrolides »
fluoroquinolones fv cyclins #g 722 en%EF 5 1 > & 3| 1990s 5 oF -
erythromycin 2_j5 % (¥ 1L & A )ﬁarﬁ%? #H#H > # i » azithromycin fr
tetracycline 7 # " chg] (£ * > fluoroquinolones %4~ F % crvc % iRt
erythromycin » %]t B =0 J& & /o R (R ILE A }%m:}m % % azithromycin fv
levofloxacin » ig s &4 sa % (247 » B L R oA £ 44 2 T iLE 4
T Bl &% Z(3) o L H A GBS AR R T I #F U R
T o VT EBAFDYERTREE B o Tt S EAL Y TR
T H & M )k & (minimal inhibitory concentration, MIC)(19, 20) » % i -
TRkt At FIELE A FOBERRRE BRI UTRA SR L o

ArdrrEapyd o LR wEOABEBERME 2 A4 o P
iz - BREDLFFILE L FHDPFGE 2 SBT i E » ¢ £ 0%
FARTRE AR » PR folpbe 2eg > B8 - B § TR
AT R MR EEGE CEFHRR AT R R SRS R
MR E A AR BRERTLE A BB AR B 0 s
B E2 %ﬁ}%ﬁf il 72D S -3 B G

AFL L P EYIrE N 2 E > B % - #1222 PFGE % SBT
A A R R TIRE Atk 2 TR FIROTORE > F by
FRfr iz Fadp i > $2 0t RITRA B R AT 5 A 7 P & B B
B2y #2222 LB AREPRRRER S 2HEART 2 RE R
o oaE 2 L8R R TR FtR(wild type)i E R s gy i
TR kTR gEn] L Btk B oap M o
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Lo tetlic b 2 o 4 A& TR
FELE A FUFTE CRAER N R RS i A AR HEA 2

IREFRAFEREwEATRE > EFFRIR R Z FL FRERERA
ek A TR

2. TRk A2 FtRA BLE T

Rt SR ASTS > P 0SmL BT ERPE SR P § BCYE R
% 7= (Buffered charcoal yeast extract agar) » # £ & 2 7 4v 4 L-cysteine 14 %
A Z 7 4v 4 PNV(polymyxin B, natamycin and vancomycin) > % ** = ¥ i*
B AT 0 BR 35°C~CO kR 2.5-5.0% 0 4p % R 60-90%i% £ T £

X

o ARZ FRERIVARASMPOAL AR TEFIFL
¢ ~ L-cysteine # & 7 FPlE ~ AR Bds%k 0 U2 B REALE Y kin

1325 (DFA) » FEind FfE2 & 73 o

5K R 2 R A MR

AR IUIT 0.2 pm P B g K fe 88 500 mL 0 e » 3mL R oK
FhNMBEFT o R TSRk BN HEY ITmL3RiE
PR RITE 3 % > fhdL D AR L b E R R R A R E AR o & % i
#EHELALL BCYER % &g”]‘ 4v L-cysteine 12 2 MWY » &7 ke & -
BREE T P R o F1A R R F F R L - BT E 4
Bl o ST T E SR R R | B R AR ¥ R

Fé‘% Elp.\.‘»—— 7}@3{ IL /F f:t”

4, E‘]ﬁ:\ﬂ- 7 _:tJ
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BrE AR Y LPUlE% 2 o m-TECH 88 > BR% G245 R A &
AP EREE S E AT A 48 B S BRI R AR 1%

ke

S ARY BB ERRIF AR P RRGTLBENVHT 3 R
LA R e 0 T EIRF 20 A48 0 POl By PBS & 4R

o B AR G R Y R MBI -

5. AtRe% RS T A (PFGE)~ + » 4]
BRI FARIE A 48 ) BF 0 B F FE 4o > 2mL ¥ #% % (100 mM
EDTA,100 mM Tris, pH 8.0) » 2% &g & 4 & - ¥ ¢bpe @ 1% agarose /3 f#3¢
TE buffer (10 mM Tris, 1 mM EDTA, pH 8.0) - i‘a’—“‘pﬁ;‘fé ¥ agarose & AR &
fs 7L » e L o B F B3 » proteinase K /4 /% (20 mg/mL Proteinase K, 50
mM Tris, 50 mM EDTA, pH 8.0, 1% Sarcosine) » % 56°C & J& 2 /| F&F » 11 =
F7kiie 2 = TE Buffer i 4 =t » & =t ¥ 7 56°C -Kig &% 15 #
48 - 11 Sfil "4+ 2] i % (New England Biolabs, MA, USA)** 50°C » J& 4
JopE o & p 200 ul AR P 7 EEE 10 Unit > F R = 18 BIRIERERE T O
2 5 12 1% agarose 5%} » 3 ¥ ¢ * Bio-Rad CHEF MAPPER % * ik (Bio-
Rad Laboratories, Hercules, CA, USA):& {7 & & » A EE 2 2R 6
Viem~ T34 & 120°> SEFIE3 #2404 > T AR 20/ pF - &
A % = {¢ 12 ethidium bromide % ¢ ¥ Be4p > & * BioNumerics (Applied

Maths, Kortrijk, Belgium)#c #8 i& 7 & 47 ©

6. & Sequence-based typing (SBT)4 + 4 4] : Amplification primers

Gene primer name | position Primer sequence (5’-3’) Annealing | Fragment
temp size (bp)
flaA fla-587F 568-587 GCG TAT TGC TCA AAATAC TG 55°C 414

11




fla-960R 981-960 CCATTAATCGTT AAG TTGTAG G
pilE pilE-35F 12-35 CAC AAT CGG ATG GAA CAC AAA 55°C 460
pilE-453R 471-453 CTA
GCT GGC GCACTCGGTATCT
asd asd-511F 487-511 CCCTAATTG CTC TAC CAT TCAGAT |55°C 576
asd-1039R 1062-1039 | G
CGA ATG TTA TCT GCG ACT ATC
CAC
mip mip-74F 58-74 GCT GCA ACC GAT GCC AC 55°C 559
mip-595R 616-595 CAT ATG CAA GACCTGAGG GAAC
mompS mompS-450F | 430-450 TTG ACC ATG AGT GGG ATT GG 55°C 711
mompS- 1140-1116 | TGG ATA AAT TAT CCA GCC GGA
1116R CTTC
proA proA-1107F 1090-1107 | GAT CGC CAA TGC AAT TAG 55°C 481
proA-1553R 1570-1553 | ACC ATA ACA TCA AAA GCC
neuA neuA-196F 176-196 CCG TTC AAT ATG GGG CTT CAG 55°C 459
neuA-634R 634-611 CGATGT CGA TGG ATT CAC TAA
TAC
neuAh  neuAh-L ATCCAGCAGTTTTTAMAAATTTAGG 791-794
neuAh-R TGGCTGCATAAAYTAATTCTTTAGCC

A

Sequencing primers:

the reverse sequencing reaction of the mompS target. mompS-1015R CAG

AAG CTG CGA AAT CAG

7. it B AR MRk

i * 16 f8 E-test o2 & P& H- 0k B #4815 5 Azithromycin (AZ 256

As above except that mompS-1015R instead of mompS-1116R is used for

0.016-256) » Clarithromycin (CH 256 0.016-256) > Ciprofloxacin (CI 32 0.002-

12




32) » Levofloxacin (LE 32 0.002-32) » Doxycycline (DC 256 0.016-256) -

Trimethoprim/sulfamethoxazole (TRIM/SULFA 1/19, TS 32 0.002-32) - &
B3 % BCYE/L-cys 3 % 2L 37°C B 535 % 48 ] pois > Poif £ FE
EFkAKEFARER S 0.5McFarland > 7 & A} $323 BEFHR» 15 2
4 BCYE/L-cys # % # » ™) % 4873 % E-test 14 % B2 R R 3 £ A
m P EECYE 0 37°CE A48 PR R E o o LR F AR
BA 24 S Pedg% o @ ATCC33152 5 F & 5% Fik o

8. %5 iB4 Jc B enEth

FItR R -80°C /4 i #h > 6 * % L 8 % L BCYER £ A+ -
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2019 # 3% iﬁ&}%.ﬁif@;ﬁ; /”}?"JF.?}:ﬂ'
AERQOI9E)R 17 1 P2 1LY 7Pk d4F2LE 4 g5 508

i

Bl oA R 178 BB § 0 12 35.0% 0 HART ® B R 28~94 b2 [ o
mER A RRIRERIE L RRR SRR P FHREREES S
43.9% » #* % 652%5 B 0 ¢ F 27.7%B M o FE T Rk 223 60 LA R
79 Gid 5 0 1 354% 0 KT 10 Gt 0 1 45% - 4 E R G 33 iRk A
WETR o BRERA S 5 14.8%(33/223) 0 1P ® 38.5%BF 0 % B %

57%B 0 o ABERMY S Ffo? FEIORE S 0 £ 1F303% ¢ (- )

L EDDB G BRELAS T > L TO A 9465 B S 0 i

42.2% > 50 pert B R B L 194 6] > 8 87.0% 0 F 4 BEEL 19 KT e
Bk o BREFI FLELE A 0954 > L T0KR L 427 Ah® o B
BRI PEL B REEE 65 38 L EME A3 205727 LB
5 50-59 ki E#L K 5.7 0 (4=

20002019 £ LB L 5 B KRS 2 ,*;,;a kL

I 4 1999 £ 7] 5 % 2 AT L@ Aom R~ Epl 0 712019 # 11
PTGk - R 3R 16405 bk > H P Bk dks 2,120 6 o
2000~2005 & & > & i 47 % 1,000-1,800 & » #2152 5 4 % 2.9%~7.9%
2 [ ; 2006~2011 & ¥ » & & i 48 %) 550-750 &) » ¥ Skl 15 4
8.9%~13.7%2_ [ ; 2012~2016 & ¥ » & i id 48 X 470-540 ] > Sk Hp 5%
i >+ 16.9%~28.6%2 ¥ ; 2017-2019 & & & id 48 5 440-510 &) » H sk 1E {4 &
B i 42.6-45.9% - (B- )

2000-2019 # £ 2,120 (F % B % > TioE 4 F L& L F A v 046

A ’«“}\j‘%"?“ flﬁg?vji’?‘] ’ \,:37”‘6\‘—;'? A I v W ‘5'1?? ‘r—‘gfij-?—'rr—"ff’g\rv;é



FImEFd FELgArsui 0510352034039 047 4
L73(FHR AR T) Mg &EXg > p 2005 F2 {5 > 2HF L F A v hEgP
4% R K 4o edB% 0 2005 & 5 0172019 # 5 0955152/ 5.7 &
e o (Bl= ) M &% E & Kp 0 2005-2019 & By Ll de 0 FEHEERE
4 A agg #3:%1—&2017-2019533 Eo LM E M HRIOLFEF L F 0
~ P A 4e o (=)

122000-2019 #FE T B R R L EPEHLLT o BARG LS > £ 8
w270 gt b k¥ b0 2004 1k 50.0%BF 0 2005 E ik 26.3%B % o
50 g ikl o B4 2007 E 9 10.7%F 2003 E 926.9%2 B
T 39% 18.9% - (Blz )

172000-2019 & B4 2,120 blrE 2 Bk kg & &L F > 70 v+ 872
BlE s > B 41.1% 0 50 2+ B EgE 1,756 6] 0 ik 82.8% 0 £ #419
T el ket 13 6] 0 i 0.6% o R T 11,634 b2 % 4 486 b B &
BB 5 345 0S50S0 R EERE T B SE LB E S > @ 40T BE
(19 & L B(1.0~2.3)F BE i 40 A& 0 ¢ B % b 54(2.9~5.8) % 1 o (BT )
LEBEE ST mEFE S ARAFMAF A LT AN P
EEHAenm VA TOKR Y ERK W T B ok BahEF A KA w5
2.54+3.944c1.24 - (B= )

2002-2019 £33 L F A 5 TRk A #
2002 #2715 > FEE RSB R ORFHREAENRVLIELF £ 3

>y

£ - £ % 5254k H P v* M T A A F](Legzonellapneumophlla)ﬂ.
A% - A1 458 ki o ik 87.2% AR LIIEE L FE G 17 $ho
3.2% > 11 L. longbeachae 9 ¥k 5 % % - (B]-)
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WL E X Fe*% 5" T & (PFGE, Pulsed-Field Gel Electrophoresis) 4 5

SHHIILE A penth Bk 0§ 2004 & 7 0 B gk B H AR B TR
kiR U RFE R GRE L KRR F P B R OTRE R
AN SRR BB KR AR DR AR DI LE L Ffrd F3)
PR AR E N - K TR AR PFGE » %A ¥ AT S AR R X
oo P ERFE SRR HFRLE X HRKRDOPFGE © 2R
AF R AT A - Ko 2017 EHF L P 0 B 22 L A TR
B BUF 2 2 eh- LT T gL TR ok o L SLAFIEEE Y
50°C *» 2] DNA ek Pl > 5 0 /ifie® = 2 Bfs37 5 4/ o T A
PN AEE > 372 342 404 -

#PFGE J& % > 5 Tk FAF - RAP R T R4 ER NeiF
BRI TERNARANFERELFE F NG AR EE LG4
- DNA 45 % Bl ehjftk > ¢ 36362 2115 & ¢h > F]pt 2017 # PFGE ¢t (7
M3 R 0 2018 F 2 (SR W EF G M E R V(T 2 2017-2019 & &R
(77 315 thTR5 FHken PFGE © (% =) 2019 & “73 {7 51 109 $k DNA 45 &%
RIE 4o @]~ 1o o BlsEAR g 4 ok o feeg it Sty 11 edn WRIGEAR b eI
N HP g - Stk 32010 # 8- RF RN ERE FOH
o - Atk 52010 # ¢ - REF R HEGRE R OER 0 - B2
tho 52013 # & 30— RF BN HER 4 HFER 0 FI4E 2 4p b DNA 4y
REFDFARG IBE B %R FLRE- BB (B ) -

i9 i3 X [ Sequence-based typing (SBT)4" 17
i9IL3E A fFeh Sequence-based typing (SBT)$x * ®ciH' i3 T & 4 T R e
% (ELDSNet, European Legionnaires' Disease Surveillance Network) 1@ *

S0 % = mAFHDNA BB Tk F Fthdn B 2 Ap b sl 5
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B 52 PCR hF Moif 2+ % %4 sk b chg gl o 2017 £35 4 % & 5 BB
sequence type (ST) A W] AR ¢ 45 56 TRk Ftafe 31 HRIBEZ Atk Kk p
2002-2006 # & - B F #ct R i T e B AN BB ST A% > 5 & £ 4
== EAFDNA B E A 5 BRI Y A NI ST 3]0 > & F i

(1
\

# ek 5 o 2018-2019 & 3+ = = 267 iRk FIR D ST 4] B Tk » B &+

)

% 5 2010-2019 # (% =) > & % e0A| % 5§ 28 $RjF = STL» ik 10.5% > #
“ % ST120 ~ ST42 4 ST2369 » 4 %] 5 21~ 154 13tk - 75 /B>
7 AZiB S HRE ST A% 0 @ T2HRERF H B FRE Y © o ST Al u|

(41)

WILE A Fendnd & Faciss

4372009 # 3 2018 & d Tk B 4 B kA BT ETRE 399 k0 H
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Fo- 2019 EARITLE A g B % % T (2019/01~2019/10)

BAER| By @REHHE AT EHE BREEHEEN) | oG8N | B2 EN)

&£ ILE &€ b 62 27 435 2 74
2L F 90 42 467 8 19.0
I & 12 5 417 0 0.0
-k 12 3 250 0 0.0
& P 5% 2 2 100.0 0 0.0

it i 0 0 0
i LIGEE 178 79 444 10 12.7
EE HEE T 41 28 68.3 2 71
A 41 55 12 7 583 1 143
i i 3 2 66.7 0 0.0
RS 13 8 615 1 125
#B: KE 69 45 65.2 4 8.9
+E i 63 18 286 7 389
i is 19 6 316 2 333
S48 12 2 16.7 1 50.0
2t FE 94 26 277 10 38.5
HE £&T 29 11 379 4 36.4
L 15 7 46.7 2 286
& &5 13 6 46.2 0 0.0
& 7 4 571 0 0.0
#it BE 64 28 43.8 6 21.4
mHAE HiEw 48 23 47.9 2 8.7
MR 27 12 44 4 0 00

i35 48 5 0 0 0
g SHE 75 35 46.7 2 57
RE &R 5 1 20.0 0 0.0
it i % 23 9 391 1 111
st pE 28 10 35.7 1 10.0
st 508 223 43.9 33 14.8

22 22019 FLE A A LB RESLEE R F L K (2019/01~

2019/10)

Age  Male Female Total % M/F__Incidence
0-19 3 1 4 18 3.0 0.09
20-29 0 0 0 0.0 NA 0.00
30-39 2 1 3 13 20 0.08
40-49 22 0 22 99 NA 0.59
50-59 34 6 40 179 5.7 1.10
60-69 47 13 60 269 36 2.00

70+ 69 25 94 422 28 4.27
Total 177 46 223 100.0 3.8 0.95
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m L. pneumophila sgl

m L. pneumophila sg2

= L. pneumophila sg5

m L. pneumophila sgb

m Other L. pneumophila
® L. longbeachae

m Other Legionella spp.

Bl-= ~2002-2019 £:3L& A FA*

%2 3L E A FHPFGE vk A #

F4 LLE LE YE HE ZEE RE 3t
2010 6 0 6 6 1 0o 19
2011 8 1 3 1 2 1 7 186
2012 14 4 4 3 4 o ~ 29
2013 13 1 7 6 10 1 [ 38
2014 18 6 6 4 7 3 | a4
2015 16 1 8 6 3 0o | 34
2016 14 4 5 4 4 1 7 32
2017 15 6 5 5 3 0 ' 34
2018 13 7 8 2 13 1 | 44
2019 9 4 5 4 2 1 | 25
Wt 126 34 57 41 49 8 315
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Zw 9L EAFHSBT BEAF

44E LE T & BE SEE RE 4 3t
2010 4 0 0 0 0 0o @ 4
2011 6 0 0 0 0 0o 6
2012 12 2 0 0 0 0o ~ 14
2013 13 1 3 5 9 0o 31
2014 18 6 6 4 7 3 | 44
2015 16 1 8 6 3 0o 34
2016 14 4 5 4 4 1 32
2017 15 6 5 5 3 0 ~ 34
2018 13 8 8 2 13 1 | 45
2019 8 3 5 4 2 1 7 23
43t 119 31 40 30 41 6 267

%3 i F L Feh SBT A 4

ST No. %
1 28 10.5
120 27 7.9
42 15 56
2369 13 4.9
496 7 2.6
507 7 2.6
624 7 2.6
37 6 2.2
118 6 2.2
22 5 1.9
48 5 1.9
Others 75 28.1
0 72 27.0

Sum 267 100.0

38



22 L E A FRELREKOBEIAT

£1LE  JLE ¥ & BE HEE RE 7+ 3 ta 3t
2009 13 3 7 3] 3 2 0 34
2010 11 4 9 15 8 1 1 49
2011 13 3 9 5 4 3 0 37
2012 14 4 4 3 5 0 0 30
2013 15 1 8 7 10 1 2 44
2014 22 6 5] 4 8 3 0 49
2015 20 1 9 7 3 0 0 40
2016 14 4 5 4 4 1 0 32
2017 16 6 5 5] 3 0 0 36
2018 15 9 9 2 12 1 0 48
st 153 41 71 59 60 12 3 399
f- S TLE A FRE R A
Antimicrobial No. of isolates for which the MIC (mg/L) MICzy MICgy  MIC range
Agent 0.004 0.016 0.023 0.032 0047 0.064 0094 0125 019 025 038 05 075 1 15 2 3 (mg/L) (mg/l) (mgil)
Azithromycin 2 38 85 118 86 18 5 9 26 11 0 0 1 0047 019  0.016-1
Clarithromycin 96 161 105 33 4 0.023 0.032 0.016-0.064
Ciprofloxacin 1 41 153 189 232 2 0 1 019 019 0064-075
Levofloxacin 23092 103 92 71 15 2 0 1 0.047 0094 0.023-0.38
Doxycycline 1 1 11 &7 121 110 75 23 15 2 0.25-3
TRIM/SULFA 1 1 3 6 21 45 66 132 74 42 8 0125 025 0.004-0.38
Trim/Sulfa: Trimethoprim/sulfamethoxazole
Foa TLE A RN L S R A
L. pneumophila sg 1 (359) L. pneumophila non-sg 1 (30) Legionella species (10)
Antimicrobial  MICsy MICg, MIC range MICsy MICg; MIC range MICsy MICg; MIC range
Agent (mg/L) (mg/L)  (mg/L) (mg/L) (ma/L)  (ma/L) (mg/L) (mg/L) (mg/L)
Azithromycin 0.047 019 0.016-0.38 0.047 0.094 0.023-0.25 0.094 0.25 0.023-1
Clarithromycin = 0.023 0.032 0.016-0.064 0.023 0032 0.016-0.064 0.016 0047 0.016-0.047
Ciprafloxacin 0.19 0.19 0.094-0.38 0125 025 0.094-025 0125 025 0.084-0.75
Levofloxacin 0.047 0.094 0.023-0.19 0.047 0.094 0.023-0.125 0.047 019 0.023-0.38
Doxycycline 145 2 0.5-3 1 2 0.75-3 1 145 0.25-15
TRIM/SULFA 0125 025 0.023-0.38 0.064 019 0.047-025 0.032 0.064 0.004-025

Trim/Sulfa: Trimethoprim/sulfamethoxazole
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