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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 established PFGE and SBT
data for 430 Legionella strains isolated from LD patients in 2009-2020. We also
established the antimicrobial susceptibility data for 399 clinical isolates and 176
case related environmental isolates collected in 2009 to 2018. We also
analysized LD cases. In 2000-2020, the average annual incidence of LD is 0.5
per 100,000 population. Since 2005, the incidence has increased, from 0.17 in
2005 to 1.19 in 2019. In 2020, up to October, the incidence is 1.0. 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)» 17 - 1+ 41 #7 2 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 B30 Xk g NI INEF I ¢ PRI P A R B
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 LB A RopF e o Tk L HITLE L gk B 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



HHCF ) T E A /;r—g%;%‘,\ 2o B FHEd k1976 £ £ W p 53

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  §



BEBH L ST BT AP

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
P Roena & E(3) o ILE A FE S AR PRk TG g
T o VT EBAFDYERTREE B o Tt S EAL Y TR
T H & M )k & (minimal inhibitory concentration, MIC)(19, 20) » % i -
Tk b (B FEEE A R ER AR R R P IR SR S L o

AR s ERY L AR wA R L BB REE LAY 0D

e
S
EIS

RED - BREDLFITE A FHPPFGE 2 SBT eh il » ¢ 5P
RAcip M=% > A - B¢ § TR forH BT RE » R EEE
B @ERRAOER PR ZRé 2 m@ e 2344 %
PISLE A Fendef sgg (2057 0 MR Ry E 22 FRHE Episs ¥

AL St w EPPrE e £ %% - £:2 2 2 PFGE 2 SBT
A A EEF T OYTEE FtR 0 E 2 TR FIROTORE o F Nt g
ARfe AR B endp B2 > 1504 RITRA B 5 27 5 A8 7 P A R 5
B2y g2 REE A FER SR ERR T ZEL Y R F
PRI R R AR TR B KR A A BB 0 2 DA R AE A e
FEPF prt g BT RETRE > TR gEL LB PR e
HAp BE 48 -



= SRS
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 48 500 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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B* D iRALE Y R FES% 2 o m-TECH #8 » %% EA SR A &
LR M EREER AT R A B 1 BRI RSB 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;‘fi’ ¥ 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 % i i%(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+ -

13
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&

= %
2020 £ E A B RBRE SR TR

AERQ020#E)p 17 1 p 311 % 4p 0k WAFITTH A 5 448
Bl oA % 163 bl 7 > 18 364% > HAAT % B EH A 16~84 6|2 FF o
ViR A > IR RRIE 2 T ERR S RE S N FHRREESF G
527% > B B % 609.6%F B 7 T 39.3%B 4 o FE T B ZHcE 236 5] 0 S A
T 84 BB b o 1 35.6% 0 K F 8HIB o 1 34% - £ EE G 46 tRTRA A
PWEAR > FRAKRAS RS 5 19.5% (46/236) > 1 L & 25.0%5 % © % & %
8.3%B " o MBFARIL LA F I8 FRE T > = 39.1% - (2 - )

L E ORI BRAELLSF > L TOKR M 94 5B S ik
39.8% > 50 e R BCEIE208 B 0 iE88.1% c R AF 4 XL ALy
Ar 1004 > T70 k408 S BB o FHEIBELMBEE GG
380 L ALK 331552 F 0 A BB X hh 4049 ki E& K 155

(% =

2000-2020 19 L F 4 5 B KRR S TR

I A 1999 £ 7] 5 % 2 AT L@ Aom N~ B Rl 712020 # 11
PAp Rk - 2R 16940 Bk 0 H Y B ks 2,414 b 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 *r 16.9%~28.6%2 ¥ ; 2017-2020 & & & id 48 5 440-600 o] » ¥ 515 £ &
B i 42.6-52.7% - (B- )

2000-2020 # £ 2414 (A E B % > TimEF 4 FLELF A 050

A ’«"}‘j‘%"?“ flﬁg?vji’?‘] ’ \,:37”‘6\‘—;'? A I v e ‘é?v ~F'§‘E%fpﬂfr€\fp{i



RIoEF4 FE LG A Au G 056039 037042051 fr
L7A(FH AR T) e Mg & Xg > o 2005 F2 {5 > 2HF L F A v hEH
4 %K LA 4o A% > 2005 F 5 01702019 # 5 1190 15 &R 4 7.1 &
e o (1= ) M & % & & kg > 20052020 & e 4tk B o BRI E
FAARE > B Ul F 201720207 4 F 0 SR F AT g RfCARES 2
"3#‘%"375 <t 3 4e o (R1= )

112000-2020 # FRE 2,414 GlFE T Bk kg Ed&AF 5 70 Fu F 986
Bl G B % o 1 40.8% > 50 A b B R Bis 2t 2,013 &) > 1 83.4% 0 #4219
Bt T oenip &gt 13 6] 0 ik 0.5% o BR T 2 1,869 b2 &+ 545 b B %
Bt bl s 340 05059 R ERE G S8 LB B oA 40K NT BE
1§ & it 5(0.9~2.3)F0 BE 40 F& 1 b 1B & it 5](3.0~5.8) % K o (Bl )
REMEF LA nEag Ko R EAFWSF AT S u e b EY
E R bem A TR SR R F Pk e g A S u
2.69 ~ 4204 1.30 - (BT )

11 2000-2020 # FE X R kg L EchESS T > BRG g H > £
w070 For b g dck 0 2004 1k 50.0%% F 0 2005 E ik 26.3%B 14 o
50 k0T BRI 0 R4 2007 E 6910.7%Fe 2003 E 126.9%2 FF
T3 185% o (Bl ) M i & L B K a4 kg 0 p 2005 #5570
At boHuF 4 FgFap i A o> d 2005 #chE L g A 0.67 3 2019 &
512515 # 5 7.7 & endif 4r ;5 e PFEP > 50-59 fi 22 60-69 f v 4 S A
BF 458239 Bt Ao (B )

2002-2020 £33 LE A 5 ToR FhA #
2002 £ 2 {5 0 FEHREF BB R OTRARMAENTLE L F B

FE = 5 F STOtk o B P g gl F A (Legionella pneumophila) -

15



FAIE - Al 510 $RE 5 o ik 88.1% 0 AL IIEE L R G 17 R0

2.9% > 12 L. longbeachae 9 tx 5 % 5 ° (B ™)

WL E X Fe*% 5" T & (PFGE, Pulsed-Field Gel Electrophoresis) 4 7
SHHHIIE A penth Bk 0 f 2004 & 7 7 B AdR B H A B TR
ket RE NHRGFT DR L RRZIE 0 FFpBEDORFRNE
AN FERC A BB A BN PEIR G AP DI E L Ffrs 3
PP R RENE 8- HRFEMFRDPFGE » 1 2¥ra 4 LT S 4pk X
oo AtE 42017 Eewm g ¢ #-PFGE #4172 2 B> M Sfil "L
%3 50°C *7 2] DNA enF RPFFR » 5 T FiFiet 2 > > k{6375 4] FF
TARDRHETIE 72 352404 -
%?Km@%&%ﬁﬁ%ﬁﬁ%’&i?%%%auﬁaiﬁéﬁ’
rm T M RRNERLE L E 2 Fowgh dpIed sy
- DNA 45 % Bl ehjftk > ¢ 36363 2135 & ¢hv > F]pt 2017 # PFGE ¢4t (7
M R 0 2018 £ 2 14 B ‘i‘"ﬁfp'; E R NET o 22020 & 273105
R 0 7 40 $k 2020 & 4 é}ﬁ:pﬂﬁ\ » F]pt 2017-2020 & &334 7 7 430 kTR
B F R PFGE (% = ~ 4 ) 2020 # #7fE {7 677105 $k DNA 43 ¥ B3 4o
B4 #7770 o BlRAp g &k 0 feng v 3y 11 edp RBIEAP B OF RO
He e 32— 210+ > 5 2009-2011 & ¥z 38— HFnFnF\ HEE 4“”1%‘]

7

tho Hépt winle DNAL R B ORRT BECBE R FL2E-H 4
F(B4) -

i1 & X {Fih Sequence-based typing (SBT)4 45
i9IL3E A fFeh Sequence-based typing (SBT)$x * ®ciH' i3 T & 4 B R

% (ELDSNet, European Legionnaires' Disease Surveillance Network)#1 & *
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Sk o % = wAFHDNA P BBk F Fthadp M B g M ensl S
R 7% PCR ek Jif it » % 54 fexb b enFfl - 2020 #£3+F = = 160 &
Tk F iR ST 3 W T > 7 40 & 2020 # hk BEte 0 Flet 2017-2020
EEFHET A0 HRTh FHRASBT A4 o (27 ~ 42 )BxENL
2009-2020 & » & % hA] W] 2 5 48 HRFHSTL > 1 11.2% > H =& &

ST120 ~ ST150 - ST42 » A w4 3324 fr 23tk © § 88 thFH > 1 5
tRF ST A% > @ 123 kAR 2 B FTHRE? © o ST A% o (£ )

WILE A Fendnd & Faciss

2020 &2+ 4 457 2009 £ 3 2018 Ed Tk R A BRAPMIEE K4
AL AR R 3 176 ¥R 0 H @ 81 tk L. pneumophila serogroup 1 ~ 54 $& L.
pneumophila non-serogroup 1 v 41 tk Legionella species shii? 2 Zar:85%
% o Ty FRE 6 A4 E & iR g% > ¢ 7 MIC ~ MICso ~ MICy &2
MIC range 51>t & ~ » = 5 B MIC 7% > 3 #ie) ik MIC & 97 i chde
BIp o 7 B B - AL wildtype & F FRIP o ERERET 0 & 176 %
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£242020 £39EE A HFELE R ESLE L F L S (2020001~

2020/10)
Age Male Female Total % M/F  Incidence
0-19 0 0 0 0 NA 0.00
20-29 0 1 1 04 MNA 0.03
30-39 1 0 1 04 NA 0.03
40-49 22 4 26 11.0 55 0.69
o0-29 30 6 36 153 2.0 0.99
60-69 63 15 78 33.1 42 2.51
0+ 71 23 94 398 3.1 408
Total 187 49 236 100.0 3.8 1.00
e SEEEAIE wmiEERAR ——EEiEE
2000
1,800
1,600
1,400
E’1,EUU
@ 1000
S 800
600
400
200
0 -

M
o
=

Bl- ~2000-2020 £ A i 4F 2 AR LB R BE RRIF LT

34

Positive rate (%)



140

=
[
=]

1]
g8 8

Year

Bl= ~2000-2020 &3 A5 & &5 L g4 v i g

Incidence per 100,000
= (=] (=] = = =
= 8 & 8 8 B
2000 m——
2001 s
2002 ———
2003 I
2004 m—————
2005
2006 m——
2010
2011 e———
2012
2013 DE—
2014 ————
2015 D
2016 =—————
2017 ———
plbe |
21001 |
pliplipg ————— |

2.50
W 2005
m 2006
2.00 m 2007
m 2008
3 = 2009
g 1.50 m 2010
=
- w2011
(w1l
E m 2012
% 1.00 w2013
= m 2014
W 2015
0.50 m 2016
m 2017
. I |I||| ‘ ll | |I |I|| =208
' . — m 2019
=g 1tT& g =15 =ER =51
m 2020p

Area

1= ~2005-2020 £ LH A s & R s L g A T nEg DS

35



Case no.

B igle B Female s F

7.0
6.0
5.0
E
m
40 E
u
=
3.0 w
m
=

20
i 10
0-19 20-29 30-39 40-49 50-59 60-69
Age group

Br > 2000-2020 #:ILF A g 2 30FE L K ESAF R L u0

Incidence per 100,000
= fua fua LA
s 8 &5 B

2

=
&

0.00

BT ~2000-2020 £33 F A s 2R B R L EREFL F(ELF A

B Female W Male mAll

0-19 20-29 30-39 40-49 50-59 o0-69 Total
Age group

36



100%

m 70+

m 60-69
m 50-59
W 40-49
m 30-39
W 20-29
m(0-19

5BREZREERES

(2g) JeRA 243 JO "OU 3se)

dozoz
610T
B10Z
LT0T
9T10¢
STOZ
¥I0T
£T0Z
10T
T10Z
0102

8002
L002
9002
S00T

EDOE
[0 112
TOOE

Year

* 2000-2020 # 33 F A o & E R

= AN

B % i

2
|

»
7

i

=
[¥=]

=

L

L= T T R
L= I s L Y
A G !
ﬂ ﬂ ﬂ ﬂ A
8 8 8 8
=+ L] | —

oo0‘o0T J2d a3uap|auy)

— 5008

—?D+

2
o=

Year

£ 20002020 #i9 LE A s & EFETB %

45

e

]

37



B~ ~2002-2020 £ L FE A FHAF

m L. preumophila sgl

s L. preumophila sg2

n L. preumophila sg5

» L. pneumophila sgb

® Other L. pneumophila
= L. longbeachae

m Other Legionella spp.

42 ~2020 £ 447 105 $ki2 L & PFGE chip % A4 %

L4IE XE B HE JEEBE £B Mt
2009 10 3 7 6 3 2 31
2010 ] 9 3 8 5 120
2011 0 0 4 3 0 0 7
2019 0 0 A ? ] o7
2020 18 7 4 6 3 2 40
st 29 12 29 25 12 5 105

Zw ~2017-2020 4 4 {7 430 $ai9 L & * F PFGE chip 2 4 ¢

S4E JLE YR &HE @SEE RE A
2009 10 3 7 6 3 2 3l
2010 7 2 9 14 6 17 39
2011 9 3 8 5 A 1 30
2012 14 1 4 3 4 0 29
2013 13 ] 8 6 10 17 39
2014 19 6 6 4 7 3 45
2015 17 ] 8 6 3 0 35
2016 14 1 5 A A [T
2017 15 6 5 5 3 0 | 34
2018 13 8 8 9 13 1 45
2019 9 3 9 6 3 17 o3
2020 18 7 4 6 3 2 A0
a3t 158 48 81 67 63 13 130
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37 22020 £ 447 160 $iT L& 4 [ SBT B % A F

LIE JE FE  HE FZRAE RE | st

2009 10 3 7 6 3 2 | 31
2010 3 2 9 14 6 1 7 35
2011 3 3 8 5 4 1 | 24
2012 2 2 4 3 4 0 7 15
2013 0 0 5 1 1 1 78
2014 0 0 0 0 0 0 o0
2015 0 0 0 0 0 0 0
2016 0 0 0 0 0 0 0
2017 0 0 0 0 0 0 0
2018 0 0 0 0 0 0 0
2019 0 0 4 2 1 0 77
2020 18 7 4 6 3 2 7 40
s 5} 36 17 41 37 22 7 160

F o 2017-2020 _3 EX| 7 430 1‘%\5’ & X Fh SBT B % A~ #

£1LE LE TE HE SHHE RE 25t

2009 10 3 7 6 3 Y
2010 7 2 9 14 6 1 39
2011 9 3 8 5 4 1730
2012 14 4 4 3 1 0 " 29
2013 13 1 8 6 10 1 [ 39
2014 19 6 6 4 7 3 [ 45
2015 17 1 8 6 3 0 | 35
2016 14 1 5 1 1 1 [ 32
2017 15 6 5 5 3 0 | 34
2018 13 8 8 2 13 1 | 45
2019 9 3 9 6 3 17 31
2020 18 7 4 6 3 2 7 40
4 3t 158 48 81 67 63 13 430

%= ~ 9L E A Fe SBT A 49

5T Mo )
1 48 11.2
120 33 T
150 24 5.6
42 23 5.3
37 13 3.0
2369 13 3.0
507 12 2.8
524 10 2.3
496 S 21
23 S 1.
118 S 1.
579 S 1.
1194 S 1.
22 5 1.2
48 5 1.2
Other types 8538 20.5
O 123 28.6
Sum 430 100.0
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2NN ITLE A FRE A GBS 4T

Antimicrobial No. of isolates for which the MIC (mg/L)

MICS0  MICSC  MIC range

Agent 0.02 0.02 0.03 0.05 0.06 0.09 0.13 0.19 0.25 038 0.5 075 1 15 2

(mg/L)  (mg/L)  (mg/L)

Azithromycin 6 0 14 26 33 8 4 12 22 27 6 4 5 6 3
Clarithromycin = 25 44 70 28 6 2 1

Ciprofloxacin 2 33 93 39 9
Levofloxacin 1 7 38 79 42 6
Doxycycline 1 3 4 21 71 63 12

TRIM/SULFA 3 3 10 12 9 14 41 43 31 7 2 0 1

0.125 0.75 0.016-2
0.032 0.047 0.016-0.125
0.19 0.25 0.094-0.38
0.094 0.125 0.032-0.25
1 1.5 0.25-3
0.125 0.25 0.016-1

Trim/Sulfa: Trimsthoprim/selfamethoxazols

24 ~TEE A F{RE A IR WS AL E %A T

L. pneumophila serogroup 1 (81) L. pneumophila non-serogroup 1 (54) Legionella species (41)
Antimicrobial MIC;,  MIC,, MIC range MIC;;  MICy,  MIC range MIC;, MIC,, MICrange
Agent (mg/l) (mg/l}  (mg/l) (mg/L) (mg/l) (mg/L) (mg/l) (mg/L)  (mg/l)
Azithromycin 0.25 0.38 0.032-0.75 0.064 0.38 0.016-0.5 0.19 1.5 0.016-2
Clarithromycin =~ 0.032 0.047 0.016-0.047 0.032 0.047 0.016-0.047 0.032 0.064 0.016-0.125
Ciprofloxacin 0.19 0.25 0.125-0.38 0.19 0.25 0.125-0.38 0.125 0.25 0.094-0.38
Levofloxacin 0.094 0125 0.047-0.25 0.094 0125 0.047-0.25 0.094  0.125 0.032-0.25
Daoxycycline 1 1.5 0.5-2 1.5 1.5 0.75-3 1 1.5 0.25-2
TRIM/SULFA 0.19 0.25 0.047-0.5 0.19 0.25 0.032-0.5 0.047 0.19 0.016-1

Trim/Sulfa: Trimethoprim/sulfamethoxazole

L EE A FTRE A YRILE R A 1T

Antimicrobial No. of isolates for which the MIC (mg/L) MICsy MICs, MIC range
Agent 0.004 0.016 0023 0032 0.047 0064 0094 0125 019 025 038 05 075 1 15 2 3 (mgll) (mgll) (mgll)
Azithromycin 2 38 8 118 86 18 5 9 26 11 0 0 1 0.047 019  0.016-1
Clarithromycin 96 161 105 33 4 0.023 0.032 0.016-0.064
Ciprofloxacin 1 41 153 169 32 2 0 1 019 019 0.064-0.75
Levofloxacin 23 92 103 92 T 15 2 0 1 0.047 0.094 0.023-0.38
Doxycycline 1 1 11 57 121 110 75 23 15 2 0.25-3
TRIM/SULFA 1 1 3 6 21 45 66 132 T4 42 8 0125 025 0.004-0.38

Trim/Sulfa: Trimethoprim/sulfamethoxazole

24— VITEE A TR A PR N FA B Rk A T

L. pneumophila sg 1 (359) L. pneumophila non-sg 1 {30) Legionella species (10)
Antimicrobial ~ MICgy MICg, MIC range MICgy MICsy MIC range MICgy MICg; MIC range
Agent (mg/L) (mg/L) (mg/L) (mg/L) (ma/l)y  (ma/L) (mg/L) (mg/L) (mg/L)
Azithromycin | 0.047 019 0.016-0.38 0.047 0.094 0.023-0.25 0.094 025 0.0231
Clarithromycin = 0.023 0.032 0.016-0.064 0.023 0.032 0.016-0.064 0.016 0.047 0.016-0.047
Ciprofloxacin 019 019 0.094-0.38 0125 025 0.094-025 0125 025 0.064-0.75
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 1.5 2 0.5-3 1 2 0.75-3 1 1.5 0.251.5
TRIM/SULFA 0125 025 0.023-0.38 0084 019 0.047-025 0032 0.064 0.004-025

Trim/Sulfa: Trimethoprim/sulfamethoxazole
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