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PHRECRR

The aim of this 5-year project (2008-2012) is to develop diagnostic
methods and conduct molecular epidemiological study on clinically important
sexually-transmitted infections (STIs) in Taiwan. The achievement of this
project can be summed up into 8 points: (1) set up standardized diagnostic
methods for Chlamydia trachomatis, Neisseria gonorrhoeae and syphilis, (2)
establish novel and rapid molecular diagnostic methods, (3) establish
multiplex detection platforms, (4) establish molecular typing methods for C.
trachomatis and N. gonorrhoeae, (5) whole genome sequencing of M.
gonorrhoeae strain TCDC-NGO08107 (the 1st such undertaken in Taiwan and
the 3™ globally), (6) conduct a nationwide gonococci-National Isolate
Collection for Epidemiology(G-NICE) project for surveillance of resistance
and molecular epidemiological trend in Taiwan, (7) delineate sexual network

and identification of high-risk sexual network and suspected outbreak ° (8)

assist the control division (3" division) to carry out screening projects on
various high-risk groups, (9) published 18 control mission oriented papers (9
SCI published, 4 SCI re-submitting, 4 non-SCI published and 1 book chapter).
These technical endeavors have gradually fulfilled our long-term commitment
to construct reference laboratory on STIs. The surveillance data obtained also

help to collect baseline data in this long neglected and underestimated area.

During implementation of this project, we also review the surveillance
and control policies of many countries, evaluate them with domestic
scientific evidence, and try to alert the public and raise new concepts and
such as: (1) re-emergence of STIs, (2) integrate STI and HIV control can
help to damped HIV epidemic, (3) high-risk groups for STIs is diversified
and have extended to younger generation, (4) concept of sexual network and

delineation of domestic sexual networks, (5) identification and



characterization of core risk groups (networks), (6) imminent threat of
gonorrhea superbug and necessity of continuous molecular epidemiological

study, (7) importance of routine STI screening for high risk groups °

By closely collaborate with the 3™ division of TW-CDC, Kun-Ming
Branch of Taipei City Hospital, and hospitals participating G-NICE
surveillance and screening projects, we are able to collect experimental and
epidemiological data which help to reveal the STI infection and epidemiology
in Taiwan. We analyze the dissemination of STI and delineate sexual
networks in Taiwan by integrating genotypes (newly introduced ones
included), sexual orientation and geographical distribution and resistance
profiles. The results will be of help to consolidate control policy and

recommendation of antibiotic usage.

During the course of this project, we took the lead in introducing the
concept of “sexual networks”. We delineated sexual networks by a
combination of genotyping and bioinformatics approaches and indicated that
each network displayed distinct sexual orientation, resistance profiles and
HIV and syphilis co-infection rates. Multiple core high risk groups were
identified. Most of them were networks of newly introduced or multiple drug
resistant genotypes, mainly from men who have sex with men (MSM) or
bisexuals, and have high HIV and syphilis co-infection rates. We warned
against the possibility of cross-network contact in transmitting high resistant
strains as well as HIV and syphilis. Such warning coincides with the
campaign of “Avoid overlapping sexual relationships!” and “Get off the
Sexual Network!” to prevent cross-network contact or involvement in any

network.

In view of the usefulness of identification of sexual network in contact

tracing and (partner, network) therapy, we have developed rapid diagnostic



method to identified markers of high-risk groups, which include a duplex
PCR to identify gonococci carrying mosaic type penicillin-binding protein
type 2 (PBP2) and method to rapidly differentiate specific por alleles is

ongoing.

During 2008-2012, approximately 2000 cases of gonorrhea were
reported each year. Network grouping by bioinformatics approach, we

estimated that heterosexuals constitute the majority (75%; 66% male > 9%

female) of the gonorrhea cases and MSM/bisexuals 25%. The male to female
ratio increase steadily. Pronounced increase of cases in the male of 30-40 age

group. However, cases also increase in younger age groups.

In 2012, the World Health Organization (WHO) has announced the
growing threat from antibiotic-resistant gonorrhea and of running out the last
treatment option. In clinical practice, treatment failure cases have been
reported in many countries. We timely issued G-NICE surveillance data on
resistance trend in Taiwan, indicating that the percentage of gonorrhea isolates
resistant to 3™ generation cephalosporin in still below the 5% threshold
recommended by WHO and within our panel of collection we have not
discover treatment failure cases yet. Thus, oral cefixime or injectable

ceftriaxone are still recommended as treatment options.

It is essential for people with the highest risk (e.g. young adults or
MSM/bisexual) to get regularly screened for HIV / STIs. We provided free
and easy accessible Chlamydia trachomatis and N. gonorrhoeae, diagnostic
services for anonymous HIV and STI screening program and STI outpatient.
In 2009-2011, the positive rates were 3.7-5.0%, 0.2-0.5%, and 0-0.3% for C.
trachomatis, N. gonorrhoeae, and chlamydia-gonorrhea co-infection in
13,724 urine samples, respectively. The rate of C. trachomatis infection is

more than 7 times that of N. gonorrhoeae.



Molecular typing by sequencing the MOMP gene of C. trachomatis
during 2004-2010 has identified the prevalent genotypes in decreasing order
as: E (19.5%), F (19.0%), J (17.8%), D/Da (16.1%), G (9.2%) and K (8.0%)
in 2004-2010; E genotype is the most prevalent genotype. The type
prevalence of anonymous screening in 2010-1 showed significant difference
in male/female ratio and molecular type distribution among different

outpatient clinics.

Based on our data, 8 strategies are recommended : (1) integrate control

of STIs and HIV, (2) regularly testhigh risk groups for STIs and HIV, (3)
trace, treat and control sexual networks, (4) control of extremely high risk
groups should be prioritized, (5) continuous monitor resistance trend to
timely switch antibiotic usage, (6) survey genotype prevalence and change to
provide information for control and vaccine choice, (7) promote monogamy,
avoid overlapping sexual relationship, get off sexual networks and avoid
group sex, (8) educate people to refrain from cross network contact and be
particular in choosing uninfected partner with uncomplicated contact history.
These findings will be provided to our control divisions to fine tune their
control strategies. We will also feedback the resistance and subtyping data to
respective hospitals/clinics which have contribute strains to this surveillance

programs to refine their therapy regimens and patient consultation.
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“ GRASP, Gonococcal Resistance to Antimicrobials Surveillance Programme
® HPA, Health Protection Agency.
“ NCSP, National Chlamydia Screening Programme
¢ GUMCAD, Genitourinary Medicine Clinic Activity Dataset
“ NAISMP, National Antenatal Infections Screening Monitoring Programme (4* ¥+ % 47)
/UAPMP, Unlinked Anonymous Prevalence Monitoring Programme (4* %} £ 4 = TEH)
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Surveillance | HPV®,
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“ GISP, Gonococcal Isolate Surveillance Project

b CDC, Centers for Disease Control and Prevention

“ SEE, Syphilis Elimination Effort

Y STD, sexually transmitted disease

¢ Human papillomavirus
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Strategy ERIPT R
National
Hepatitis C Hepatitis C DHA
Strategy

“under the Australian Gonococcal Surveillance Programme (AGSP)

’ DHA, Department of Health and Ageing
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fw o ARHEERE 2R (2012# 107 31 )

BATA L E R A BFRAT

BATER | BAToLE . PR
I . . t;l S BT 0 by R Bk
R BHEE , ERIPRE | EEXL | RAER — _ L) ik
FaE <
o 8 P % Cefixime Ceftriaxone
(>0.125mg/L) | (>0.125mg/L)
1. 3R ¥F cepha-
losporin A7 {7
2006- Rl PR RE L #H
3 CDC | G-NICE* 2012 2011 2,036 3.5% 0% 2. ¥ AFR cephalosporin g *
ceftriaxone ;5 % 2 HE
e R T
Y £t
. AR
Bﬁ * 1. Ceftriaxone 500mg
cefixime % _
i (1. %%) as a single dose
t Z
e » | 2001- * ruiione | with azithromycin (¢
R HPA GRASP 2011 20,965 11.0% 0% MIC &4 52 3 )
2012 FE) 1g as a single dose
2. 43R cefixime )
2. v PR cefixime 400
% azithromycin
) mg as a single dose
e & RT B
1. AR 1. Ciprofloxacin
. Decreased o ) .
Cefixime ibili cephalosporin &7 500mg in a single dose
susceptibility y o
1995- was not BT Dd |2 BfRETR R
53 oy c d 2% (MI
Pk 2 DHA AGSP 2012 2011 12,118 examined in 3 1%) (0 06C B} B SoABH % % ceftriaxone
AGSP VAUEREDT o #icazi- | 1% 500mgina
0.125 mg/L)

thromycin 32 4

dose » i B >t a & X
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Hitk MIC i 16
mg/L

3. F AFIR
ceftriaxone ;¢
2 AEHRBRE F
EQ £t

Ay Rk LA
250mg

e

ENEY CDC

GISP¢

1986-
2012

2010

309,341

3.0%

0.5%

F & ¥t cephalo-
sporins g % {4+
5o A LI E
cefixime % % -
Rioh &P
(2012/8 % )

% 3k 71 5 ceftriaxone
250mg in a single
dose » T 4f 11 % = 4=
dEGER

azithromycin)

“ G-NICE: The Gonococci-National Isolate Collection for Epidemiology
> GRASP: The Gonococcal Resistance to Antimicrobials Surveillance Programme

“ DHA: Department of Health and Ageing

Y AGSP: The Australian Gonococcal Surveillance Programme

¢ GISP: The Gonorrhea Isolate Surveillance Project

/WHO 3% : el R GE MO L TR F I O5% R H 5 ks AR Bty A R QB S%E RAE L > TR F o EH

RN IR TS 5 .
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i

AFRIEPNFEER > ARG AT
- 2P REFEEHFEERER S 2
W= k2 F 1195 0 A i deT

1. Fjpe 2 % B 5" B ps & 48F Ji(nested PCR)

HmiE R R ARRTC F A2 ;gk“ o % — = RpF & 4812 NLO-
NRO 31 5 % 5 t5 31 ompl 4 51+ 1,130 bpeh ¥ 2 « PCRE B3 # 5
25ul > 7 Sul iF B DNA(50ng) » 12.5ul 2X PCR Master Mix (MBI,
Fermentas, Lithuania) > 0.5ul & #8513+ (10uM) > H &&4e 47 KR 3 o 3
tg A de R E BISTC Sa s R 0 35K BRI E B94C 604 —Ak
1054°C 604)—72°C 804 R LW £ F b » bets 272 104 8% L1 £ F
o % = = RpF & 480 MOMPS7-C214 enp ‘fﬁ‘&l + HH D R - R
52 48d 1,130 bp R BN E B 5584 bp] B R @ e dtil oAl

544 s % (biotin)ig & > F|pt 17§ chEfE £ 48 & F PCR DNA 5’
eG4 % o PCRF BRF A 525ul > } 3% - = B s & 484 3 PCR

DNA > 12.5ul 2X PCR Master Mix (MBI, Fermentas, Lithuania) > 0.5ul &
315 (10uM) » H &hse 47 KR g o dRM 51T B 74e™ £ 9957 o 5 HF
AR F B9SC SAEE R 35T FRDFIEF BIST 50§ —2kfr
56C 504 —72°C 50§ R et £ F > 16 572C 10~ 48R gt & &
T o BF £ AAF Jend 12,0 % © FETE 7y AR e (FDNAR A 4 ¢

Primer (Strand Sequence (5’-3°) Position
NLO Sense ATGAAAAAACTCTTGAAATCG 1-21

NRO Antisense |CTCAACTGTAACTGCGTATTT 1108-1128
MOMP87 |[Sense TGAACCAAGCCTTATGATCGACGGA |87-111
C214 Antisense |TCTTCGAYTTTAGGTTTAGATTGA 648-671
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2. Byl 2 FIDNA TR 2 4] %)t #

ompl #£ F] # B 5 d T A% e & 2 % > 11 QlAquick PCR
purification kit (Qiagen): i* PCRA& #= » #-5 £.584 bp¥2 1,130 bp_+ {4:&
7 _F & #7(3730 Avant Genetic Analyzer > Applied Biosystems) o =7 i& *
51 3 H 5 MOMP87-C2142: NLO- NRO » ¥ 1 #-VS1-22VS1-4% &8 T_
Fdik o o1 GPCRA P fREE T » B 3w hE o

#-F kB B 7| ¥ GenBank (www.ncbi.nlm.nih.gov/GenBank) + 7C.
trachomatis %~ ¥ 7 tk 4 B/IU-1226 (AF063208) > B/B-16 (AY950630) -
D/B-120 (X62918) > Da/TW-448 (X62921) » E/Bour (X52557) > F/ICCal3
(X52080) » G/UWS7 (AF063199) » H/Wash (H/UW4) (X16007) » J/UW36
(AF063202) » 22 K/UW31 (AF063204)% & 7|3 {7 1t % - # * BioEdit
707 5 £ B 7§ o
3. ¥yl 7 FLGV (lymphogranuloma venereum):#real-time PCR

Real-time PCR #7 @ * 4131 3 B 7] & B ¥ LGV-F CTGTGCCAA
CCTCATCATCAA, LGV-R AGACCCTTTCCGAGCATCACT » #£4- 5 7|
% LGV-Probe 6-FAM-CCTGCTCCAACAGT-MGB - ¥ & i% % 50°C, 2min,
1 cycle; 95°C, 10min, 1 cycle ; & {4 % 40 cyclessi 95°C % 15sec; 60°C,
60sec o &4t enE 4 & Fdpmph 7l > LGVOLL, L2, L3= B F 3 -
A B0 0 36bpifidk & 0 #T I LGV i by T B G 60bp 0 — ARl &
Pl %96 bp o Freal-time PCR¥& P [k 48 » B8 - # tamomp & Flen
PCR > & " ZF ik 3 o
4. iR 2 7 7 £ 4+ 4 F)

(1) 3447 0 AT P - fig e

FEWRIP A Flompl A FIOVS2R R |2 KFHFES S
BioEdit version 7.0 %8 4 i& 7 A T U A TR FRATR IR
G- R B o BTG AN o TR Y A FMREi4eT ¢ B/IU-
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1226 (AF063208) > D/B-120 (X62918) » E/Bour (X52557) » F/ICCal3
(X52080) > G/UWS57 (AF063199) » H/Wash (H/UW4) (X16007) » J/JUW36
(AF063202) » £2 K/UW31 (AF063204)" o

(2) Rps&saF &

¥ — = Hf¥ & 482 NLO-NRO 351 3+ 3 t5 Dompl 2 %]+ 1,130
bp =15 B oo % = =X BjF & 4812 MOMPR7-C214 p Hial+ ¥ g ) E
xR L4a4 41,130 bp HE PN LR 5584 bp ] FE @ gt RS
+ w585 @ 4~ % (biotin)ig &4F > F]pt (F 3| R fF & 482 £ PCR DNA
F5:5 €5 A5 % oPCR F BFFH 525u p 7 1-50% - R é4ai
4 PCR DNA: F42DNA - 12.5ul 2X PCR Master Mix(MBI, Fermentas,
Lithuania) > 0.4 pM & f&51F (10uM) > H &4 Z &R 3 o R RF§ 5 £
Mty ¥R E - Rpr&4aF RPA P 2.0 %3 #7482 FDNA
AT

(3) 4% H T F & iR b

2.5 x 10°%& 2k (Luminex, TX) > 4¢ » 50ul 0.1M 2-(N-morpholono)
ethanesulfonic acid (MES) buffer pH 4.5 (Sigma) 2 1 mM 435 4+
oligonucleotide ° 45 4* % 7| &3k 2+ 5 #.5° amino#$ 4c } 12-carbon linker °
v » 3 pl 3 pe @ 1-ethyl-3-3 (3-3-dimethylaminopropyl) carbodiimide
hydrochloride (EDC) solution (10 mg/ml) (Pierce Biotechnology) » # #-3¥
PR E 0 BRI F B304 4 o 2 {5 40 » 3 plRfe Wl HEDCE
&304 48 - EDCF e 0 4e > 0.5 ml 0.02% Tween 20 > ;& £353 > 8000
pmEE s 20 48 0 3 “’T‘_P i > 4o~ 0.5 mle0.1% SDS = s - £ 128000
rpmEt.s 24 48 0 3 ",% ik o B s B3R 50ul Tris-EDTA® % » B 34
TH 5 FiF o

(4) on S PEER L iR

Mk 11 1.5X tetramethylammonium chloride (TMAC) solution (Sigma,
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St. Louis, MO) ## - TMAC solution # z 45 M TMAC ~ 0.15%
Sarkosyl ~ 75 mM Tris-HCI pH 8.022 6 mM EDTA (pH 8.0) - 233 ul 1.5X
TMAC~# 75,000 3g#czr¥E 17 pl PCRA SR £323 > ¥ 3w 33095°C
FORSe 4 o FHFNASTCTF B304 48 0 28000 rpmagw 24 48 > 3 "ff t

i > fe ~75 pl 1X TMAC solution ¢ 7z 10 ng/ul streptavidin- R-
phycoerythrin (Molecular Probes, Eugene, OR) » % **45C * 154 45 o

B {6 #fk A & B 4e 3 963 ELISA# > 12 Bio-Plex 200 Suspension Array
System (Bio-Rad Laboratories, Inc. Hercules, CA)#& iP] - % &5 & ¢ =#
iz (Median fluorescent intensity, MFI) % 8| £ 100 3 5L ficig 2. ¢ =8 £
d Bio-Plex Manager 4.1.1 #ic#8 4 7.8 % o

5. J shmultiantigen sequence typing (NG-MAST)

H g por & F1en X737 bp & B i * 5>-CAAGAAGACGACCTCGGC
AA-3’ (por forward) v5’-CCGACAACCACTTGGT-3’ (por forward) o i
tg thpB & F1 115589 bp & B g * 5°-CGTTGTCGGCAGCGCGAAAAC-3’
(tbpB forward){-5’-TTCATCGGTGCGCTCGCCTTG-3’ (tbpB forward) °
PCRF BRIz A 2 ;;&13
6. ik B 7 2 TR EZE 2

#-F_F {4 @25 453 ~ Bionumerics 6.54 $7 8088 0 iR L ¥R
®locuse/ 71 {6 » 1+ % (http://www.ng-mast.net/)+* ¥ 2 locus=r1k F]3]| o
Tew TF ARG locitnd] W e & L B W ANG-MASTA| %] » 2 =
cARRL TR o i A B R A B R R

@

.

d NCBI# s BLAST 2 4v8 A F| . F 43290 > @ S % F i
25 R e

7. BT R V‘%’ = #% 7 (Haemophilus ducrey):73% % % PCR# ] 14
Haemophilus ducreyisiloci® £ ) H 16S rRNA & F]§ 1% i i ek
SPCRE fstc+ 2439 bpen v o4 o) o



HDF: CAAGTCGAACGGTAGCACGAAG

HDR: TTCTGTGACTAACGTCAATCAATTTTG
8. A 7if .%Jf: 7 (Mycoplasma genitalium):F3% % % PCR#& P P

Mycoplasma genitalium<rloci® i J'mgpB# Fl g 1% 1 Pl o &
PCRF~ Jig3x = 3 275 bpen i B+ /] o

MgPal: TGAAACCTTAACCCCTTGG

MgPa3: AGGGGTTTTCCATTTTTGC

2 %916 W Joergen Jensent® 12004 & 4 & creal-time PCR™ /% > 4
¥ e mgpA 4 5] -

9. 1 & (Treponema pallidam) =z 775 ¥ 7]

RAFA M RHRECHFET K500 pl w7 X 58 F 8%
FROR 0 %R P & 3 > FUBEEIA (Total antibody Enzyme Immunoassay;,
Syphilis EIA), IgM 488 EIA (7% ¢ 32 %% % %%/% CSF# %2 ) 2 TPPA
(Treponemal Pallidum Particle Agglutination) © RPR (Rapid Plasma
Reagin) 8 33 4 '§ & 7 - R % FF L 4o i Inno-Lia (Inno-Lia Syphilis
Score, INNOGENETICS, Gent, Belgium) -

10. ¥+ & (Treponema pallidam)PCR¥ i

1147 kDasflipoproteing 17 i ip] 4% 51 o S PCRF B < 2 260 bp:h
TR e

TPF: CAGAGCCATCAGCCCTTTTCA

TPR: GAAGTTTGTCCCAGTTGCGGTT

£ £ ¥t DNA polymerase AzL F] o 313 & 71 &

TP Pol For GGTAGA AGGGAGGGCTAGTA,

TP Pol Rev CTAAGATCTCTATTTTCTATAGGTATGG,

% £ F 7 5 FAM-ACACAGCACTCGTCTTCAACTCC-BHQI1 - * &

i i 595°C, 10min, 1 cycle;3& % % 50 cyclessF95°C, 30sec, 60°C % 30sec
% 72°C, 30sec °
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11. Seegene % & L5 it & + fa iRl

AR SHRFUTHRIG F L SR - B3 R - RARRI R
LFF PN A E R A Trichomonas vaginalis (TV),
Mycoplasma hominis (MH), Mycoplasma genitalium (MG), Chlamydia
trachomatis (CT), Neisseria gonorrhoeae (NG) and Ureaplasma urealyticum

(UU) » % 7 Q%¢Hsf W i & & £+ | (EFEzR -

S BRI i A L e

PR AR A E2Hp R b f AR E B4 0 & E 97
50%9 Hqr 80% % X 2 AR LT BEK IR LEREELT
R T 1Y B R TR S B
Bod RpRA L ALGHwe N F L DwE EARBRF R W
%%3’%@%W@ﬂ’ﬁﬁFiﬁk@£°*“’ﬁ&%@%%
(NAATS) s et B & B2 4k + B8 % o NAATs :}i,ﬁtrmnﬁﬂ‘!;
BB R B G R R R ET D R P R
etedd - 2 H & - B ERARRAPHRS o

A BN E G E R PR R T % £ R AR iR
W kS AT T R s % TARBIFI R R R 0 S - H AR T
ompl gene N VS2 # BienaA F A4 Hgke 54 P ¥ r 9% 2t
L

ook 24 2010 & B AsiE 7T 7 A W45 mosaic £ 22 mosaic
penA #£ FE 32 BrEw 513 (NMF 2 MAF) » MAF 4% mosaic pend
F1E 7]k 3 0 @ NMF 513 P 44425 mosaic pend %> ME2 1 BF»
31+ (PBR)& 4 pend A FIARZBHET B AR - § FER 4 F B
(duplex PCR)sh55 % 5 298 bp 2 A # FFRIZ Fth+ 7 mosaic pend £
Fl» % % 533 bpZ PCR A4 P ZE » Flpt ¥ F &2 P i@ T A e 238
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2yl
(w

k= RN iR Y Z#ﬁﬁ’fﬁﬁ"’? g Eﬁ% ‘E'—;fﬁ-'i ;
ALY TR S & SR

, ;jf'rbj*‘—%‘—'r’"’ s é EIJ '}i‘x?

BB RER BB £
NP EEE R R RIR P % F(Chlamydia trachomatis) ~ # B

i

(Neisseria gonorrhoeae) ~ Vs ig i¥ fu(Trichomonas vaginalis) ~ * #f # K 7
(Mycoplasma hominis) ~ 2 78 3§ fik % K Fl(Mycoplasma genitalium)* % F 3
F %8 (Ureaplasma urealyticum)> IR R Rk 5 £ RBP4
BEHTURIAERRAFER LA ik

w o 2R RFE AT AR
Ryl & A4 HHE 9§09 (out membrane protein, OMP)¥ 4 % 19
fa FAl 2 FRAREA T ekt F A2 AT R E AT A 2
J:{;‘}-E'-’Q&};Z@’\?/w\?i #¥: B # (BBa~D/Da~E~LI~L1L2 4r
[2a)C#¥ (A~C~H-Tla~J~K4rL3)~ 2 ¢ 3 (F~GafrG) o
e dl G Ak TR e lzi:h%#[]%‘}??ﬁ ' &7 3 A~B~Ba qr
CHeapmp(@rp g AP PRiEs )3 M- niyi DI KF
BABRFERF T M PlcRE X CREL R FETHL ﬁﬁj"’?
a2l E e d L1 3 L3 §¥ i ¥R
(LGV)=a 4 Apl e gyt 2 > i3] G~ T 22 D Jaipl& 3 7 518
PR M ooa f Al 5] K PR R R e SRR A
B A ApMm P XA A E o R FAL AT R AT LERF LR
REAEELEEF AN HAGEY NR PR L A

B4 o

EHEFA R  FAPR MR ] R SR P R T R RIE L

P2 th s WU HEE ompl AT VS2 B E A G AT o g4
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BT F G FIA RN R SR LR )

I~ EERPEO(2IRFZ)HFAZ 2AFIRITA
BIp Lm i APeG p 4 LA THF2ATIEAE ] o @R AP
MATE % 2R R g R EFIR(NCCPL1945) - & 3 { % 4 & 93 W 7
R (FA1090) » $+3 77 7 A 2k Fen d £ 4@~ k- A FAI OB B
B2 23 pmfiad > & hE o §THRE - 20 HEREP L
B B R (o F) SR R e L TRk & &R AT G L FSD
fafeam g > RPER FP M RRAREF 2 ATIEITSE c BN ¥ -
RB LB F e AFIWE 7] 3 &3 Journal of Bacteriology™ » H
¢ W5 215Mb ¥ 5 - B 5 39054 bp PFRE O A
GenBank 2 & 5.4 %] 2_CP002440 (% ¢ %)% CP002441 (7 %) -
FIvE 1S AT B F M0 M () strain 5289 < F AR AR i > I 4 Dutch 3
BAE -
&4t genome fr plasmid i 7 B s 47 0 FBIS
B FLE M T i R F] > KT A F#E 45 (horizontal gene transfer) ¥ 3 - 12
5 K F A& Mk 2 B enff B3 14 (genotype-phenotype relationship) o # i 4=
HIEA B3 o GFFET 0 $- > EIFTHET > 2 BCNHBDAT
ER s EPfex L B LI Y 5T A T B (repetitive element) B 4P
B2 paA e Sp FE RN P FREERTE £ P R
Bl i1t > %—;ﬁl}ﬁi FITRAF ~ 7 O DNA 2. 7 s g4 B42 o % = » 34
B-RE e R BT A 0 3 R 7 (FA1090, NCP11945 2 TCDC-
NGO08107) i > A FIR - 4 » X B-2TF N F T/ P & ZE B 14
Rtk ) & 28 B £ = #%8 F]4E (pseudogenome) » B {7 L 17 R T
M % (gene content)rt el A 47 o AT F HE T U iﬁd > A FIR A AT
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WA PR £ R P R UEST [ U R

Ao EHEHEFFARICEZ G ERE E R H(GNICE) > 3t gL
EORIE AR A RS A

# 3 74 20062012 # 7 E &K MR R F 2 EV B0 4 E WD
IRIER c MRR FF e 20-29 g E LR g GllicEk S 0 d AT R B
&4ﬂeuegw@m@ﬁ—w~m34%1@’Bﬂﬁﬁwn5%:4@
PIA 0 1529 fez B o b~ o b 52% o i (2000-2012 #) A
S b A R R ARS kg o L ERE S L F g AER 4
7o fe b d EAL R R A Fen i QG AR 0PI G 0 b B F
SRER LSRR R L RS ) S R T SR e L S T
o BRTFNFEL BREBYESLEFR > THE LAY G 1519 K
{2024 phmde ks » 28] 5 BB fr g B L FH B E 0 BN
FLERSFAATBHMREH ORI CFEZRFEFT X B
FHREFEL T BIRS FF KT 2 Ee g F0 0 g U
it R e m f 2012 & 0 35-39 i B AP LR

2. 2011 E /T giz b PR GEER 45 A REH AT AT
H2 i A RTILR -

FrEFomARKES A e B LA 22008 & 2@ A 54D
2EEFIREPRE LR Tk ARk kiR 0 2008 & ki B A1
FHEEHS I 2R EF R PRI T e b B R
Be b oo MEMT GERAF o BRLS e I08Y N ARG F g
B kFEERAREF 2L GNICE #3156 & F e Tk MR
Fth B 2008 EAcE E R A N E T 209519 644~ 528 % 405 tk
(2012 # 1-10 ’*)/\%ﬁmﬁ"“f - Eh TR 2 FRY B ER 2



B SR s Gl 23% 00+ > BG - TARR hit & ft o 32 G-NICE %
ZEFRRATIETRA T SRR FAFARCEEATHRET > AT
FERR 2T ARBBEAEE B EFAF AL RPIE TR
B0 F005 IS A KRPIES - HHREE o SE F 18818
e A N2 R gdnd RS R AR o R ATIE AR Y
o B0 Ckfat Bis g k(T o

AR 2000 # 32012 & 11 7 Akl 2R bliE 0 ARE E RACR] -
AR R I BT A ek d 2000 & 7 0 F A F] 2003 £ 400 180 g
W E 10 P 4R TIFE 0 B D 2004 PSR W bl #c S 2
o MR E M T R 2000 & Kt X G EBH] Ae craB g 0 2 2010 & 3
AT G EFEEET TR o) FELF L S kg 02011 & L
AT3f 2,036 b o B A A @A 88 4 &2 2009 £ 2 2010 # g A
FaE g A 932 10.04p 0 5 f AT E DA o

&35 2000-2012 # % 19,316 bl ® > T 4L 17,588 6 0 A5
1,728 &) > & & &6 R 01 20-29 fh 2 g il § o AT s Gl 45% 0 &
o bl 0§ A0 5 10:1 0 2011 #E g bl § A B[ 2009 £ i
8.7:1 ¥ B > v > 2010 £ 911.2:1 -

S A EERE S R AREREEL LEE A

PP AE R R R T hlicdy o Ao PRI B enm R o A PR
RpEE2 AT - BATA (T RAKRKG A8 P
eI iped o LB RRET p e bRl RRES N (b4rd
R AR S EEEA) FRAS - REREE £ A%

S0 F GG R b HIV A d L o R4 A AP

A

64 BFd 5 "’HF}]%m |l el e o KMk kI § A B
—rEd O RAAAGTERERER L C RELRIBOEL > TR
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A% BAREEARE RO G 0 T S E P
T o RAFBARR GRENY - BR pRIERR  2H S H
AT A B TRANR 2 TR e o LA D W B 1R B il
SMWS%@;@M%47@@mﬂﬁﬁ@%JHV¢14&~ﬁi8&’
T AT Bt g 46 B 5 AR4R 3] pend XXXIV A& F] - ST4378 £ =
HALH 2R~ 2 e B E  cephalosporins #L# 4 (cefixime MIC >1.5
mg/L, ceftriaxone MIC >1.5 mg/L)7 ST1407 %] ° 34 B (4 1&3iT(F & por
PERIAAA- BERHR) LG B BIEE DRk 2 RRTIEE 162
TRTHAE T - BATR G @ F - BATE N LR BDREE L 0§ 30%:
wagt HIVEF > 2 3B A 5% > B i jget 4 5 #de (bridger) »
AT - BRELIGER K o P R T AT > pend-XXXIV A 7] S 4
2012 # 3 7 B4 A i 3] W] F R ST4654 ~ ST7067 ~ ST7867 3
@M+%%ﬂwﬁ%wf%%,ﬁkaﬂ@%3WVzk$$oﬂ%n@i@m
penA-XXXIV &_ ST4378 ek F1A] o F gt ¥ %7 > ST4378
S EWAT PR e e g o TR E

ST4378 12 ¢k en¥ — F &) » #_¢ 7 ST835~ ST2180 ~ ST2253 % 9 &
A B(% 14 2. Group 7)3B K 'Rl o« 2R %064 B T bl ¢ Mg
Fud F fLE 0L 4w S penicillin 83% ~ cefixime 58% -~ cefpodoxime
77% ~ ciproflaxcin 100% -~ ceftriaxone 9.4% > 23 A g 4 HIV (36%) » 9 4

A (14%) (B-)-&B1E&d MSM R H el 3 Ap
el M RBAP DT PFR o P REERT R EE T BERE
# 1 Group 24 (ST1412 % 9 ®%]%], 21 s &) ~ Group 48 (ST3084 &
ST4466, 9 J &])f~ Group 50 (ST3080 ¥ 4 A=, 7 5 5)) » £ ¢ Group
48 M4z B M 5B B > Group S0 Ble 3 HIV 2 {53 & » > H JReg i
wRp Group 7o d PF AT MRERIARE 2 R T oA S
f2 B s RedRa 0 SR EREfRIRT S B -
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A BB RERE(ARZ B)RERE FE BHFZ GRS R

AR EHRE 2009 ERAEEMES RV E 2 S ERS R
REELIBREPLRES KTHEVE R AR 2 - s
Foo Mm% &% RHCH R F 2009 £ AxE & fo Uk 4 A2 8 6300

oo L2009 2R E Aopd BieE R S ok 3278 BRI RAE 0 B
Bk & R 54 2 (1.7%) 0 #FB L 2 #(0.1%) -

A3 7 #£(2008-2012 #)¥ » A FHFTEF 4 SCl#H~ 9 5 » SCI
> HAGY 4K 2SClhr 4525228 15 > 54T ¢

2012 & 10 & (SCI=3, 22 SCI=2, #7457 =4, & 3 & &=1)

1. Kun-Yen Lin, Chun-Chen Chen, Mei-Hui Liao, Shu-Ying Li* (2012)
Increase in incidence of gonorrhea cases in Taiwan during 2000-2011.
(submitting)

A F7 2000-2011 & B 5 MBI O 4p T A E C2p )
fe ¥ MSM R @334 2 * P2 MR LER- Gy M o

.h“

¥

<k

DATERER A T 0 Ay E RS TR R AT E 30-39 o b ARAL

2. Chun-Chen Chen, Kun-Yen Lin, Muh-Yong Yen, Wing-Wai Wong, Lan-
Hui Li, Yen-Lin Huang, Kuo-Wei Chen, Shu-Ying Li* (2012) Tracing
subsequent dissemination of a gonorrhea outbreak caused by ST1407-
related clone harboring mosaic penA alleles in Taiwan. (resubmitting)

M F A+ AW STI407 A AR L @igmt Bk > »
S AN Z REIEE R A R b AR TRPRD A2 R M 2
- o AP AERM p 2010 & 4= IR ST1407 170 3] ST4378 L8 /& '
HHE HIV-HF32 2 RPREAFR) #F54E > 28 2 % A F] pend
B 7 E & o BN e ST4378 & (4 Bk M>t ST1407 » e H 5 34§ 4
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PRREPEHRFORGERIER L EoHY - PR
ST1407-related FiR¥FE ez o + FH o FE R ER L o (F 2 5%

EFIRAP RILT )

. Jui-Hsing Chang, Yen-Lin Huang, Chun-Chen Chen, Shu-Ying Li* (2012)
Vertical transmission of Neisseria gonorrhoeae to a 3-day-old neonate
causing systematic infection and a review of trend of neonatal gonorrhea
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practice. Sexually Transmitted Infections (online ahead of print, Impact
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. Chun-Chen Chen, Kun-Yen Lin, Shu-Ying Li* (2012) Role of penicillin-
binding protein 2 (PBP2) in the cephalosporin susceptibility of Neisseria

gonorrhoeae and the need for consensus in naming of PBP2. Journal of

the Formosan Medical Association DOI: 10.1016/5.jfma.2012.03.015 (in
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. Shu-Ying Li* (2012) Global transmission of multiple-drug resistant
Neisseria gonorrhoeae strains refractive to cephalosporin treatment.
Journal of the Formosan Medical Association 111:463-464 (Impact
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10. Chung-Ter Huang, Shu-Ying Li* (2012) Protocol for the use of a beads

array for the multiple detection of genotype of Chlamydia trachomatis.
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1. Chun-Chen Chen, Ko-Chiang Hsia, Chung-Ter Huang, Wing-Wai Wong,
Muh-Yong Yen, Lan-Hui Li, Kun-Yen Lin, Kuo-Wei Chen, Shu-Ying Li*
(2011) Draft genome sequence of a dominant, multidrug-resistant
Neisseria gonorrhoeae strain, TCDC-NGO08107, from a sexual group at
high risk of acquiring human immunodeficiency virus infection and
syphilis. Journal of Bacteriology 193:1788-1789 (Impact factor: 3.825,
Ranking Microbiology 29/114, 25.4%)(# 3! * 2 =x)
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1. Chung-Ter Huang, Jennifer Niu, Shu-Ying Li* (2010) A duplex PCR

method to identify mosaic pend gene and predict reduced susceptibility
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cephalosporin susceptibility in northern Taiwan. Antimicrobial Agents
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Microbiology 21/114, 18.4%, Pharmaco-logy & pharmacy 24/261, 9.2%)
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1. Wing-Wai Wong, Chung-Ter Huang, Lan-Hui Li, Chien-Chou Chiang,
Bor-Dong Chen, Shu-Ying Li* (2008) Molecular epidemiological
identification of Neisseria gonorrhoeae clonal clusters with distinct
susceptibility profiles associated with specific groups at high risk of
contracting human immunodeficiency virus and syphilis. Journal of
Clinical Microbiology 46:3931-3934 (Impact factor: 4.153, Ranking
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2. Chung-Ter Huang, Wing-Wai Wong, Lan-Hui Li, Chien-Chou Chiang,
Bor-Dong Chen, Shu-Ying Li* (2008) Genotyping of Chlamydia
trachomatis by microsphere suspension array. Journal of Clinical
Microbiology 46:1126-1128 (Note, Impact factor: 4.153, Ranking
Microbiology 24/114,21.1%) (#£ 51 * 8 =x).
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I CHHRREIZ R L ERE ST A

Age group Male Female Total
0-4 16 0.1% 13 0.8%| 29 0.2%
5-9 3 0%| 15 0.9%| 18 0.1%
10-14 10 0.1%| 51 3%| 61 0.3%
15-19 1135 6.5%| 255 15%] 1390 7.2%
20-24 3718 21%| 343 20%| 4061 21%
25-29 4340 25%| 293 17%| 4633 24%
30-34 3406 19%| 221 13%| 3627 19%
35-39 1972 11%| 131 7.6%| 2103 11%
40-44 1186 6.7%| 105 6.1%| 1291 6.7%
45-49 691 39%| 73 4.2%| 764 4%
50-54 423 2.4%| 92 53%| 515 2.7%
55-59 263 1.5%| 57 3.3%| 320 1.7%
60-64 155 0.9%| 40 2.3%| 195 1%
65-69 100 0.6%| 25 1.4%| 125 0.6%
70+ 170 1% 14 0.8%| 184 1%
Total 17588  100%| 1728 100%| 19316 100.0%

Gender % 91% 9% 100%
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T~

R A E LKA R R P2 A ST

AT 2006 2007 2008 2009 2010 2011 2012
v b #c 78 156 209 519 644 528 405
A
7 75 96.2% 145 92.9% 197 94.7% 449 854% 560 87.0% 482 91% 381 94%
% 3 3.8% 11 7.1% 10 4.8% 66 12.5% 72 11.2% 39 7.4% 23 5.7%
A Frldw| 2 1.0% 4 0.8% 12 1.9% 7 13% I 0.2%
"
<15 0 0.0% 0 0.0% 2 1.0% 2 04% 0 0.0% 0 0% 4 1%
15-19 3 3.8% 8 5.1% 17 8.1% 32 6.1% 31 4.8% 28 5.3% 17 4.2%
20-24 10 12.8% 20 12.8% 34 16.3% 93 17.7% 138 21.4% 98 19% 69 17%
25-29 16 20.5% 39 25.0% 53 254% 132 25.1% 142 22.0% 129 24% 95 23%
30-34 13 16.7% 33 21.2% 34 16.3% 95 18.1% 137 21.3% 127 24% 82 20%
35-39 13 16.7% 24 15.4% 33 15.8% 59 11.2% 67 10.4% 51 9.7% 71 18%
40-44 9 11.5% 13 83% 11 5.3% 36 6.8% 38 5.9% 29 5.5% 16 4%
45-49 4 5.1% 6 3.8% 7 3.3% 18 3.4% 23 3.6% 26 4.9% 15 3.7%
50-54 5 6.4% 2 1.3% 4 1.9% 11 2.1% 22 3.4% 1.7% 14 3.5%
55-59 2 2.6% 6 3.8% 4 1.9% 8 1.5% 14 2.2% 1.7% 4 1%
60-64 I 1.3% 0 0.0% 4 1.9% 5 1.0% 0.5% 1.3% 2 0.5%
>65 2 2.6% 5 32% 2 1.0% 12 2.3% 1.2% 0.6% 5 1.2%
A FTE # 0 0.0% 0 0.0% 4 1.9% 16 3.0% 21 33% 12 2.3% I 2.7%
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£ 220062012 #F % E R R MK F AR KR

¥ % Fi® 2006 2007 2008 2009 2010 2011 2012 33

A A 0 0 0 3 0 0 0 3
(n=2203) ~#® 78 136 121 203 326 293 218 1374
T 0 4 11 133 154 95 62 459
FeFIREE 0 11 27 42 50 29 26 185
304 0 5 11 5 10 8 48
FEEE 0 0 3 35 28 27 44 137
4 ge 0 0 11 4 1 2 0 18
(n=95)  F;i“E: 0 0 2 0 0 0 0 2
ZHEE 0 0 4 25 11 26 9 75
2 EEEF 0 0 1 4 11 2 9 27
(n=236) o~ 3E 0 0 17 35 44 35 19 150
oo 0 0 0 4 8 4 6 22
% s 0 0 3 11 5 5 4 28
BEEE 0 0 0 9 0 0 0 9
L@m=1) s4&3 0 0 0 0 1 0 0 1
Y E (n=1) 5 2> 0 0 0 0 0 1 0 1

52
0%

\_.
~J
o0

156 209 519 644 528 406 2539
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F.~ ~2006-2012 # 530 & gk ) ST A W2 B 2 R

No.(%) of isolates with resistance to antibiotics

Type All Penicillin Cefixime Cefpodoxime Ciprofloxacin  Ceftriaxone
ST421 225 146 (65%) 1 (0.4%) 1 (0.4%) 221 (98%)

ST419 109 99  (91%) 1 (1%) 106  (97%)

ST359 77 7 (9%) 5 (6%) I (1%)
ST2175 59 51 (86%) 1 (2%) 53 (90%) 1 (2%)
ST225 59 55 (93%) 2 (3%) 58  (98%)

ST3684 57 24 (42%) 56 (98%)

ST4378 49 40 (82%) 6 (12%) 12 (24%) 49 (100%) 2 (4%)
ST2179 42 39 (93%) 1 (2%) 40 (95%)

ST2178 41 39 (95%) 1 (2%) 41 (100%)

ST2422 38 30 (79%) 1 (3%) 34 (89%)

ST547 34 I (3%) 1 (3%) 2 (6%)

ST3680 30 22 (73%) 7 (23%) 5 (17%) 30 (100%)

ST1614 29 8 (28%) 29 (100%)

ST2194 28 17 (61%) 1 (4%) 3 (11%) 26 (93%)

ST1971 25 19 (76%) 1 (4%) 25 (100%)

ST2253 22 20 (91%) 14 (64%) 19 (86%) 22 (100%) 5 (23%)
ST3694 18 1 (6%) 18 (100%)

ST2180 18 13 (72%) 11 (61%) 14 (78%) 18 (100%)

ST3204 18 3 (17%) 18 (100%)
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4~ B 2 NG-MAST & = 3] 5] 5 A # 2 dd e i

Sexual Isolates
NG-MAST STs

networks (n=5)
421, 1023, 2149, 2165, 3243, 3254, 3384, 3388, 3439, 3684, 3694,

Group 1 3696, 3835, 3851, 3852, 3991, 4295, 4349, 4350, 4354, 4467, 4582, 352

4824, 4960, 5126, 5806, 7838, 7853, 7879

419, 2169, 2178, 3103, 3525, 3530, 3829, 3833, 3843, 3847, 3854,

Group 2 194

3880, 3889, 3992, 4288, 4290, 4762, 4988, 5123, 5808, 7837

Group 3 | 205, 225,437, 735, 1121, 1342, 3081, 3123, 3441, 4277, 7836, 7871 88
2179, 2269, 3200, 3382, 3462, 3824, 3832, 3846, 3855, 3883, 4294,

Group 4 86

4300, 4682, 4748, 4789, 4808, 5106, 5987, 7833, 7876

Group 5 359, 4963, 6177, 7217 81

Group 6 2175, 2392, 3689, 3839, 3844, 4997 68

Group 7 835, 2180, 2253, 3241, 3245, 3707, 3926, 3989, 4297 64

Group 8 1407, 4378, 6191 53

Group 9 1866, 3102, 3285, 3975, 4289, 4959, 5760, 5902, 6291, 7868 52

Group 10 | 1766, 2194, 3244, 3447, 3682, 3822, 3932, 4298, 4739, 6689, 6691 52

Group 11 1217, 1582, 4825, 5121, 5407, 5563, 6690, 7872 44

Group 12 2422, 6151, 7215, 7864 42
3204, 3457, 3523, 3683, 3828, 4292, 4379, 4919, 5727, 5728, 6687,

Group 13 41

7855, 7861

Group 14 1614, 4766, 4958, 5762, 5807, 5964, 7845 37

Group 15 547, 3859 37
738, 1739, 2259, 3527, 3842, 3886, 3931, 4213, 4539, 4541, 4740,

Group 16 35

4961

Group 17 3680, 4409 31

Group 18 2318, 4468, 4471, 4519, 5000, 5105 30
1731, 1973, 2435, 3973, 3998, 4285, 4353, 4679, 4753, 6192, 6688,

Group 21 26

7854, 7866

Group 19 1971 25

Group 20 3284, 3840, 3865, 4538, 5657, 5917, 6684, 7216 25

Group 22 3437, 3861, 4172, 4522,4542, 5761, 7852 25

Group 23 2166, 2477, 3086, 3858, 3860, 4540 22

Group 24 1412, 2572, 3073, 3452, 3456, 3857, 3888, 4754, 7851 21

Group 26 5759, 5809, 7218, 7843, 7857 21

Group 25 4376, 4962, 5116, 5124, 5322, 5810, 6189 20

Group 27 270, 809, 2384, 4747, 4823, 4957 19
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Group 28 3445, 7839, 7859 16
Group 29 4352, 5104, 7840 15
Group 30 5232 14
Group 31 3821, 3929, 6198, 7862 14
Group 32 1405 13
Group 33 2282 13
Group 34 1478, 3890, 4407 13
Group 35 4654, 7849 12
Group 36 3691, 7842, 7865 12
Group 37 2992, 5582 11
Group 38 3386, 4520 10
Group 39 3356, 4639, 4677, 5903 10
Group 40 3090, 3435, 3463, 3681, 3825 10
Group 41 2271, 2557 9
Group 42 568, 2123, 4283 9
Group 43 3099, 6149 9
Group 44 2444, 3252, 3845, 5001, 5073, 5990, 6190, 7847 9
Group 45 1053, 3242, 3383, 3461, 3693, 3848, 4745 9
Group 46 3389 9
Group 48 3084, 4466 9
Group 47 2400 8
Group 49 5729, 7858 7
Group 50 3080, 3444, 3459, 3528 7
Group 51 1791, 2288, 3741, 6988, 7881 7
Group 52 7067 6
Group 53 5408 6
Group 54 3450 6
Group 55 571, 1691, 5122, 5336, 5373 6
Group 56 304, 3837 6
Group 57 2478 6
Group 58 7848, 7877 6
Group 67 3064, 7880 6
Group 59 4807 5
Group 60 1790, 1868, 3385 5
Group 61 3990 5
Group 62 4299, 4989, 5991 5
Group 63 4921, 5565, 6224, 7687 5
Group 64 1751, 3690, 3866, 4472 5
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Bl- ~Bh*G el B vée 7 ST835~ST2180 2 ST2253 2+ %
2(Group 7) & &

Group 7 : Highly dangerous Penicillin (R) : 100%
Penicillin (R) : 83% Cefixime (R) : 78%
Cefixime (R) : 58% Cefpodoxime (R) : 89%
Cefpodoxime (R) : 77% Ciproflaxcin (R) : 100%
Ciproflaxcin (R) : 100% CIGIEEN  Ceftriaxone (R) : 11%
Ceftriaxone (R) : 9.4% N=9 HIV/Syphilis : 0%
HIV/Syphilis : 36%/14% Homo/Bisexual: 11%
Homo/Bisexual:28%

Penicillin (R) : 57%
Cefixime (R) : 4.8%
Cefpodoxime (R) : 9.5%
Ciproflaxcin (R) : 100% Ciproflaxcin (R) : 100%
Ceftriaxone (R) : 0% Ceftriaxone (R) : 4.8%
HIV/Syphilis : 14%/14% HIV/Syphilis : 0%
Homo/Bisexual: 29% Homo/Bisexual: 9.5%

Penicillin (R) : 71%
Cefixime (R) : 29%
Cefpodoxime (R) : 57%
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Bl= ~2000 &-2012 & 11 * #}P‘aﬁi)}% b kLt

[ 2000/01/01 ~ 2012/11/30 i/ B34B
BEEE: #/E T5TE: SFLREIHE AR

W EE R
300

240

180
L]
420
»
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Bl= ~2006-2012 & = %k F4@ AR & P

& Penicillin ——Cefixime decrease susceptible =~ -+ Cefpodoxime
Ceftriaxone decrease susceptible -@-Ciprofloxacin

100.0% 0
90.4% 92.3% o3.4% 89.6% 0
90.0% | . 87.7%
\\,\Slf%
80.0% | .
.. 0,
700% | 66.7% ’ 66.7% 70.3%

%60.0% 59.0%
N
550.0% - 47.0%
2
& 40.0% -
30.0% G 23.1%
20.0%
10.0% 3.99% 5.4%
2o 1.1% 5%
0.0% . : —
2006 2007 2008 2009 2010 2011 2012

Year
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Ble ~ %

Number of MA isolates

&

43 pend # Fl2 FiR O # £

VAL (X) A2 (XXXIV-JP) m MA3(TW-31)

60
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30

20

10

2006 2007 2008 2009 2010 2011 2012
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BT -~ &%%}\ ] B2 J_(; enA B!qu E—“]’f fEFT}iE" Eﬁ%(A)ceﬁximeﬁ

(B) ceftriaxone =57 MIC g 4 i

(A)
300
250 .
Cefixime 2006-2012
g
= 200
é NM (68.9%)
= g B MA3 (0.2%)
5 BMA2 (8.5%)
=
= EMAL (22.2%)
= 100
Z
50
0 -—-—.—.j—.—-—-

0.0os 006 0019 0023 0032 0047 0064 0094 0025 0.19 0.25 0.38 0.5

MIC (ug/ml)
(B)
160 -
140 -
L, 120
% Ceftriaxone 2006-2012
= 100
=
S a0
|
2 NM (71.2%)
£ 00 = MA3 (0.1%)
Z mMA2 (7.9%)
40 4 mMA1 (20.7%)
20 -
O T T T T — T - T
0.002 0003 0004 0006 0008 0012 0016 0023 0032 0047 0064 0094 0125 0.9
MIC (ug/ml)

* NM: non-mosaic, MA: mosaic, MA1: pend-X, MA2: penA-XXXIV, MA3: a new type

found in Taiwan
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B~ - 2006-2012 & # ] NG-MAST 7 ] 2 & it

2012-Summer
2012-Spring |
2011-Winter
2011-Autumn
2011-Summer
2011-Spring |
2010-Winter
2010-Autumn
2010-Summer
2010-Spring
2009-Winter
2009-Autumn |
2009-Summer
2009-Spring
2008-Winter
2008-Autumn |
2008-Summer |
2007-Winter
2007-Autumn
2008-Spring
2007-Summer
2007-Spring
2006-Winter
2006-Autumn
2006-Summer

Year

D Group 1

B Group 5

B Group 10
B Group 13
B Group 17
O Group 20
B Group 26
|:| Group 29
roup 33
. roup 37
M Group 41

M Group 45
B Group 49
B Group 53
B8 Group 57
B Group 60
B Group 64
Group 69
B Group 73
O Group 77
B Group &0
B Group 85
B Group 101
B Group 105
B Group 109
O Group 113
B Group 117
B Group 178
B Group 90
B Group %4
B Group 98

B Group 123
O Group 127
O Group 131
B Group 135
B Group 139
B Group 143
B Group 147
B Group 151
B Group 155
B Group 159
8 Group 163
0O Group 167
B Group 171
O Group 175
B Group 181
O Group 185
O Group 189
O Group 193
B Group 197
B Group 201
B Group 205
8 Group 209
0O Group 213
8 Group 217

B Group 2
B Group 6
B Group 9
B Group 14
O Group 18
O Group 22
B Group 25
B Group 30
B Group 34
B Group 38
O Group 42
0O Group 46
B Group 50
B Group 54
B Group 58
8 Group 61
B Group 65
B Group 70
O Group 74
O Group 78
B Group 81
B Group 86
B Group 102
B Group 106
B Group 110
B Group 114
B Group 118
O Group 179
O Group 91
B Group 95
O Group 99
B Group 124
O Group 128
B Group 132
B Group 136
B Group 140
B Group 144
B Group 148
B Group 152
B Group 156
B Group 160
B Group 164
O Group 168
O Group 172
8 Group 176
B Group 182
O Group 186
O Group 190
O Group 194
B Group 198
B Group 202
B Group 206
B Group 210
B Group 214
B Group 218

0O Group 3
B Group7 O Group8

OGroup 11 B Group 12
B Group 15 B Group 16
OGroup2l O Group 19
O Group23 O Group 24
B Group27 O Group 28
B Group31 B Group 32
B Group 35 M Group 36
B Group39 B Group 40
B Group43 B Group 44
B Group48 O Group 47
M Group 51 B Group 52
O Group55 B Group 56
O Group67 O Group 59
B Group62 O Group 63
O Group 66 B Group 68
B Group71 B Group 72
O Group75 O Group 76
B Group 84 O Group 79
B Group 82 O Group 83
B Group 87 B Group 100|
B Group 103 B Group 104|
B Group 107 B Group 108
B Group 111 B Group 112|
O Group 115 B Group 16|
B Group 119 B Group 120|
B Group 88 B Group 89
O Group92 B Group 93
O Group96 8 Group 97
B Group 121 B Group 122|
B Group 125 B Group 126|
0O Group 129 O Group 130|
O Group 133 B Group 134
O Group 137 B Group 138
B Group 141 B Group 142|
B Group 145 B Group 146|
B Group 149 B Group 150|
B Group 153 O Group 154|
B Group 157 B Group 158
B Group 161 B Group 162|
O Group 165 B Group 166|
B Group 169 B Group 170|
B Group 173 B Group 174
B Group 177 8 Group 180
O Group 183 O Group 184
O Group 187 O Group 188
B Group 191 B Group 192|
O Group 195 B Group 196|
B Group 199 B Group 200|
B Group 203 B Group 204|
8 Group 207 B Group 208|
O Group 211 B Group 212
B Group 215 B Group 216)|
B Group 219 8 Group 220|

O Group 4

100 150

Number of isolates

* 54 2006-2012 & £ I RiE 647 48 ST -m] )
-+ A'\#B}‘j > #&/E'}@J%«ﬂ—%ﬁ 5 4'IFL;“] F_,| 4 l]
g]éig—r\g(\ﬂ\g\g]g% 1-3 0
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