% %%. 0 MOHW107-CDC-C-315-000123

ATl A R E 41F 107 & fHE T4

WRppRARE - ERENTHELSH

HEFH AR AR o
FERAFEA D ERkE
Fr AR 1 2RE-FER MRS -F1L&k

HiTHF 107217 1p3 107 & 127 31 p

XAFTHLEESLY > 2 AE2 A5 L0  WwHERF T AT AR AT L
e RN 3
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+ 2008-2017 # o 4 FAEE

» 2008-2017 # jff o fh s 2 & &R A 2 5 ABF

~ 2008-2018 %7#:}?5};5{ ’I‘;}P‘a ] &

BEJE A T s

\20184*;}7]:}]% B b 2 G-NICE 1 &% % £ RIFtRIES 2 &R 2 F A T ...

<2018 & 1-10 5 # E A S BEIR M ALY F R A 1 e
S BT B B B AR

~ 2018 & S &2 BN T Bk ;?]ﬁ azithromycin £ % #L4 |2 & multiantigen
sequence typing (NG-MAST) 7|

~ 2015-2018 # z & <

» 2015-2018 - 8 2 & <k m B3k L & Multiantigen sequence typing(NG-MAST) 3]

~ 2018 & S 2 BN T F3k A & multiantigen sequence typing (NG-MAST)

genogroup & NG-MAST 3] %]

S e ER H B3k /2 & multiantigen sequence typing (NG-MAST) genogroup

2 NG-MAST 7| w312 % st 1+

3B o S ¥ cefixime SR 1T 'R FEA AL & multiantigen sequence typing
(NG-MAST) 2 5] 2 B2 F HTR FEA T oo eeee oo

3B K v B3 ) ¥ azithromycin 57 127 "% k2 & multiantigen sequence

Al 8] 2 BFLE FATR MEA T e,

typing (NG-MAST)

SR D G R R
CE B R e R e E
35 5T FFER e
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e AR BB SERE R AT R ERS s B SR

#om D 3 & ko B3k (Neisseria gonorrhoeae) g 4 #7514 » £ i
= »t 3 2 7] (Chlamydia trachomatis) & %2 % = % L@ Lo - p o &
BMFHT T IRD 2 B VKB ERFR R 0 FAMR R B Vs B EO
FAZFRXBES 0ol e 2R c MAHFIERE F A2 45
Z M > ¢ 4% penicillins ~ tetracyclines ~ 2 fluoroguinolones % - iT# k& &
Lp B I - @ #F cephalosporin & FLE G B R BEIR B
FIth » v 3 EIE N2 BB IR Fio R ¥ 5 Ak 23RS oo
A WAL - T g T R e B RO D i e R
PR e
AFIVRSHRAP AR RE 2 2T % O FEREZE LiE
PRk 2 A+ 2 A 0 B FRIRATE TR R AR R R R E
% P % %  Gonococci-National Isolate Collection for Epidemiology

(G-NICE) > & # E RIFLFE 22 2 5 Jn 75 AR

AERARFTREG Z B R PFHRER A FE R 2
BB inTa o B2 ~ 217 0 BH 72018 e & Btk - #IE F £ &K

FE LR 2 R 4ﬁmmaﬁ,*ﬁ L R F A
Prelrelk o Pl AEEFEFLENS 1 By 2 oa @ EFEE
B

BRI i o @R R B T u S G J 20004 H4.21%
520184 P13.2:1 0 BH 9 4k A G o feRl LTS T b IR T B H 4
2o AL B IR AN R R R ERA AT 4T



¥ = -~ 2018 Atk A4 F 1 R 1621 ) Atk M At & AR (LR
t# 4% M penicillin ~ ciprofloxacin ~ cefixime ~ cefpodoxime 2 azithromycinz_
FLE P L W 5 52.0% ~ 95.5% ~ 1.2% ~ 24% 4 1% > H P 5 = AR RE
(Cefixime) e/ 12 ' itk 5 T kb 1 % 0 &% B 5§ RILEFE o
@ B L # (Eazithromycin 7 & (MIC>256 pg/mL) & 2 & 3 35 654k (it
4.0%) > 5 NG-MAST & & & A &~ 47 > 11 G16497 % dLplg Y RIS
poAraR $erazithromycin g B LAtk k p b - KR o

WHO # 73 M 2R M FB BB ENZ T L R EF % g o355
R AR ¢ S A R = RERE FR IR MR A Roah ) 0 2018 & =R
RE HALs M F > PR G ceftriaxone f- azithromycin 2% |2 - G-NICE %

RIFALE P D S BN FIRE T B BN 2 R E R R

F TR b 1 e WHO 2 3% ch 5% R B ™ o B 3b i enE Rl Rl F 454
AFREFPEFEF LR AR ol FIPp m AP mERYC IR
cefixime 2 ceftriaxone 4| i 5 &8 Fx 7 o

AP A ks ELET A RE > R ERF R REE  FERL
ot enfr s KeE o R AR B E 1T S sy ariien %

B TR R AR B RN B B 2 SR 2 5T o
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Gonorrhoea, caused by the bacterium Neisseria gonorrhoeae, is the second
most commonly diagnosed bacterial sexually transmitted infection (STI). N.
gonorrhoeae isolates resistance to various antimicrobials including penicillins,
tetracyclines, fluoroquinolones, macrolides, and the last options of the first-line
therapies of gonorrhoea, the extended-spectrum cephalosporins, have been
reported in the past few decades. There is no gonococcal vaccine; therefore,
gonorrhoea treatment depends on effective antimicrobials. Multidrug resistance
in N. gonorrhoeae becomes a threat in public health and concern in disease
control and prevention. In the prevention and treatment of gonorrhea, to
continuous monitoring of antibiotic resistance and epidemiological

investigation are important .

In this project, we have constructed a reference laboratory for STls,
aiming to develop standardized and advanced diagnostic and molecular typing
methods for STIs. We have cooperated with hospitals/clinics to establish a
laboratory-based surveillance system for Neisseria gonorrhoeae, namely
Gonococci-National Isolate Collection for Epidemiology (G-NICE), to
collect representative strains, to trace long-term antibiotic resistance trend and

conduct molecular epidemiology studies.

Our major findings can be summarized into three points: Firstly, we have
surveyed and compared the surveillance projects and control strategies for
gonococcal infections in other nations, for example, UK, USA, and Australian.
Secondly, epidemiological analysis of gonorrhea cases in 2018 and found

doubling of prevalence in male increase in younger age groups which are
3



mainly from high-risk sexual networks. This may be due to increase of sexual
encounters of adults with the rising popularity of mobile devices. We also
identified clustering of gonorrhea cases in northern region which may help to
prioritize control efforts. Thirdly, in 2018, resistance rates of 1621 N.
gonorrhoeae isolates to penicillin, ciprofloxacin, cefixime, cefpodoxime and
azithromycin were 52.0% ~ 95.5% ~ 1.2% ~ 2.4% and 4.1% by disc assay,

respectively. Due to increasing drug resistance, the drugs in medication need
careful assessment. In addition, 65 strains (accounting for 4.0%) of highly
resistant azithromycin strains (MIC>256 pg/mL). According to NG-MAST
molecular typing analysis, these strains may come from the same oringin as

previous reported ST1866 strains from China.

The World Health Organization (WHO) has announced the growing threat
from antibiotic-resistant gonorrhea and of running out the last treatment option.
Furthermore, treatment failure cases have been reported in many countries. The
first strain of super-resistant N. gonorrhoeaewas recently detected in the United
Kingdom, which was resistant to ceftriaxone and azithromycin. We timely
issued G-NICE surveillance data on resistance trend in Taiwan, indicating that
the percentage of gonorrhea isolates resistant to 3rd 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.

These findings will be provided to our control divisions to identification
and characterization of core risk groups and fine tune their control strategies.
The information on high-risk sexual-networks will be available to safe-sex
educational material. 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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Ao B W &L BTk FNeisseria gonorrhoeae gt % #73l4s 0 >k F &
FNFTBFF AR AMB] o B HmE BN FRE BT E P
2009 = m;,;a 5| % 1785 & > @ 2016# 2017 & 4 %] F = 3 4469 i]f-4601
B> 2B AR 20 139 A TG L jEIT5E L PR 4 5 T30 4
ERBFIL, FI0Z19k P AR A F T R REE L A AER o RS
FENHBEREREC SFENHRPEEY il F R RER 2
penicillin ~ tetracyclines ~ -fluoroquinolones[2, 3] > » & $& & {8 - 45 % i
2 % % = i cephalosporinsfrazithromycin[4-7] - % 5 + ©2009# p ## 3 #
© B Atk T Hteefiximez MICH 28 mg/L ~ $tceftriaxonez. MIC{ % £
Amg/L > E_2>3k % - blFEideoceftriaxones# 12 F14[8, 9] -

5B R R AL iR 5 T 3 L RERBES R
2FnRk 4 30 VA BT E R BUME R FORERL
i# A5 0 81980 & % % # penicillin {r tetracycline @ 7 £ Alde i * K5
Ao F15 2000 # 4= quinolone 7% |+ FAPRATIE T 2R * BEH F W
{ % % [10, 11] - W p BE i=FFF 47 1999~2003 # 55 xptaEE T o
Ciprofloxacin-+.& {+ Fjtk @ d 259¢ &= 1 939%[12] - 2% i7* 2007 & & S 4+ 7
Rl i;fr%g Feng 4l 7= &g or o ciprofloxacin ##1% i£ 76.7%[13] - 5 4
43 azithromycin o s & < ko ok A [14]- 4945 & F 2017 & se3
A YR Bl IR A RS penicillins AEdd F FBE 1 aE 50.6% 5 #
fluroquinolones #g 44 % ciprofloxacin $w% |4 £ 97.4% ; ¥t cephalosporin #g
#12 % cefixime- ceftriaxone ~ cefpodoxime Fw& 4 4 %) :E 0.9%~0.3%+1.2% -
$i2 7 AT s azithromycin 322 4 3%; m aminocyclitols #g 24 % spectinomycin
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Rl F DIRE L AR - 2018 & # R 2 B {4 B4 R ¥ ceftriaxone
(MIC=0.5mg/L) Frazithromycin (MIC>256 mg/L) £ <% 4 Ftk[15]- X @ -

A5

p w0 %t penicillin f- ciprofloxacin 2 # 7 & & At F # % = K7 7

tmhv

2 A RERL I AGER R FRM RS TR ET Y DT R - EFR

FITRL @ e B AR 2 Fipadmek  Flpt g v &8 22 259 %% >
EREFRES fRt R ERT R AN E RS G e AR
P RTRA L RlA TR DY B L4 5] o Glde R A3 R AR
#id % fluoroquinolone & 3k [16] » & LR st e * & o F Hpd 4
Wik FRE R B ArROEHE R B L B HS IR
AR W RGO HE A LB o

BEe S # R PR B EART UF R ERF IR
SR NG TRl BRI S B T R MARRAN PR
T RERERZBHRE AT AL 2  HETRINERE LR ]
PSR ER TS B -

FPpALe PPy oS BRA - ALER §F IH 2 AT L ane i
TR B B EEART SR > PREOT O AP EFLFRITER
(2013-2017 )13 12 20-29 f % fffde = F P ALK o AP FHH T L
BBz FnE e db o RGP EDRgAFF G I TR L RES o

AECHBERALRE AT F N TR R R 2R B
@R kIR BRI e g A K R AR 0 51H SR 2 4R K

FEFEL B 2N AL EHRA Z 3 7 ¢h 3 (ectopic pregnancy) &
BEEHiedg - p A5 THRLHET OTFR AT LR 5 0 Gd v R

&

il # 3 LD RGE KRS B A S e L]

LB SR T LR AR R T A kA S g
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2o d-d w F Al P R%E A& s 4 3] 2 N gonorrhoeae
multi-antigen sequence typing (NG-MAST)# 2 g 38 & L KB fRp Rt e
B EFZNT BIHAREE FIREMFRBER ZEAZE LR e -
% & NG-MAST vz & i Bk Fid ik 34 5 20 g 3 B 1L

HROE AR e % - 2 WA H R B FRIAS ST > F 5 WI
w3 A AWt ST338 - % 5 ﬁiﬁ ' B4 ST338 % 4 MSM 9 |+
ML EFRARE AL S iR 2 K [18]o AT e s 1 312 por e thpb
A& FE 7 5 2 e MAST 2 3| & B 23+ 4 5 2eeha 41 & o d 303 &S
HEESREF R AR L F AL 24 [19] ) ApEY MAST #3172 54 2
2% F148 7_% (Whole genome sequencing) * ‘* fi #8 %48 & 47 L ic i » eh
T fEE B R IR FRROER R B R R 2 B2 Ak AR P
pfﬁﬁéf%%ﬁﬂ R e 2 B3Enh Fl o 2 i S B

#* T % SR PR R BENHRERETRE P ARL & ahppe[20]
FEM R TR R A 5 gyrA & parC e e R 7)Y 2 X% #

REES 47}7]‘}?5 BER ¥ quinolone #a 42 % 4 - ciprofloxacin B R

155 penA A Flre g 4 PBP2 F-v BHRAR R TR T N B FF

%0145 Mo et ?b penB ~ mtrR ~ porB1b ~ ponA ~ fr pilQ ek F1E R R

OB H S HEI A AERL] o 3 R AR FE B SR H 2 g

Fle % ko 14 cefixime chf a3 > 4 & Fd 3 4 #:F penicillin-binding

protein 2 (PBP 2) =hpenA z F]# ¢ » — £ %) 60 i ¥z ik 4% 4 4 1 (Mosaic
structure) » gk p ok 2 ME2bm R 2 %ﬁeﬁDNA A
T TR A4 cefixime shf@ | 4 tgdk B o H # FB ML L Fl4e mtrR~penB
PONAL B2 2R % € $& = &t 3F cefixime 221 » B FF 2 £ o XA > mirR Fr

penB ¥z & < #}ﬁs E 3 7« ceftriaxone :}azérim?‘)gwi 22 penA AT -



<> 3 % ponAl R 7 % ¥t cefixime ¢ ceftriaxone =% 58357 < ; Azithromycin
2>~ ) By macrolide lincosamide streptogramin (MLS)#g44 %2 » 3 =
®i% = ¥ azithromycin 2 #4 5 8 4] (D)mtrR & F1=7G45D or A39T % £ 13
= mtrCDE-encoded efflux pump =i & # 3R (2)12 4F P pERE 1R Jhfs (£ %
2. ermB % ermF Z ]2 2 gyrA, ponA and parC » ¢ i3 = B (Q)E - ik
% ®>v 235 rRNA(C2611T) [4] - ¢t *b g 2 & o B3k 7 azithromycin
MIC>256 mg/L #- % % & azithromycin #% |2 (AZM-HR) - £ 23S rRNA
domain V £ A2059G % B3 8 BE[22]c #F r14]* B F R B e 5N g e
RN R EFMA M o ¥ B0 B R BRI F AT
FIOMLRR A ERRFLFRDEL o RIS E E T T L FEE

toa

+

(415

*

E
9
\\\?{r
e

s VEITLOEE RZE «;Hc}%%ﬁ; p;]akmég_z M F]ﬁm/” ﬁff’v
oo 2P HHEA L E RPN MR FER 0 4ot PRGE-spe ~ MAST 4 3] > fe &
D ROR S LB R LB M A T TR P RER R R RN B
H2 B3N 0 52016 £ 5ST11624 A F1A| T At 2w b S 8T & & e chk &) -
P s ERARBAR TP Sk B4 E Lk b enAFREEET%
E AL R G TN F o E R FE 20-29 (16 55.74%) 2t A M B A WHE L AT
Mmoo daiplH 2 MSM F p R 52 213 & £ % 223 STO918 £ § & A& F iR
Moo { FARNEE - AW GEF LT 3 RHRELKS FR 2 HV 2R
RAF  @L{HELNTREE%GE HWRIPICERELEZ BL
R 2 E R e

P RERRPN LR R R R B OHOR BIRET A B s
FEGFTRAERDARDATN G LFDT Aoy > APEER WP i L
MR ERF AR ET 2AFIMTA c BN 5 - RFREFEZ B Hm R
Fer > AR FIRE A 7 e 2201117 4 £ »* Journal of Bacteriology[23] - #



¢+ 5215 Mb> ¥ - B+ ] 539,054 bp ﬁﬂmg » = GenBank 2. %
&5 s H_CP002440 (4 ¢ #8)% CP002441 (Fra8) - S /7| His g RMich
T2 2 & S o B3R ) strain 52890 [ 4 4p 02 > I+ b Dutch 3] F7 48 - p
I 444t genome Fr plasmid & (7 { 38— H A 45 0 BB 1 B B M T
ic 7]~ -k T A F4E # (horizontal gene transfer) & 3 ~ 12 % A F] A g 4k 2
R enfB B3 14 (genotype-phenotype relationship) -

F il Qi 2 F BFER L 8T S BIETE o BIERiREE o & 30
CESERT LT SR T LS SR T S L (R
FRPERBIROR%R > 2 AR - AP TRIFFERZ BAHBEERE
FLEE 2 TR B ARE 0 3T 2 B U IR EAE A T A
AR TR RPREEZ Bifz ~ 3 4] NiFE 2L 2 2 kT

%
et

x5 o

W



- s HRES

L% B SRR FFRL

=k

Gonococci-National Isolate Collection for Epidemiology (G-NICE) *%1]4<
FRAREHIF2 LG A R EAREAR K2 A TR G A BT o R
w37 5,4 32 % £ (Creative Microbiological Products, Taipei Cuunty » Taiwan)

MR T FN-80C Y BISFR HET o

2. M eLE LR R

% J5 CLSI M-100S27 ik i 4 % Mz > 2 [24] » BIFE D E ¢ §2
Azithromycin ~ Cefixime ~ Ceftriaxone -~ Cefpodoxime -~ Ciprofloxacin ~
Spectinomycin ~ Penicillin » 3 78] ~ -] ¥ 2_% suscepitble ~ intermediate
£\ resistant - Etest > ;2 jp| & eh% ¢ 4& Azithromycin ~ Cefixime ~ Ceftriaxone ~
Ciprofloxacin ~ Gentamicin ~ Spectinomycin ~ Penicillin » ¥ & 33§ B~ < $r
) A (minimum inhibitory concentration, MIC ) - & %% % suscepitble

intermediate - resistant o
3. JhM A #EtkZ &4 DNA %

3 &N Hom B F 3T 4 ) & f(chocolate agar) B >+ 37°C - 5% CO2
2% e 4 16~18 -] Prts > 12 MasterPure yeast DNA Purification Kit
(EPICENTRE® Biotechnologies, Madison, Wisconsin) & & # L & % P~
DNA » % B3 enDNA 7k 3 3-20C k48 ¢ > B8 FF skeas 47 o
4. % &\ B3 F multiantigen sequence typing(NG-MAST)

NG-MAST (Neisseria gonorrhoeae multiantigen sequence typing) » = 4 47
WFL 2B HBERF RS ho BAFZ 5 RAF > por 2 ThpB
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RGN G M FA R BRE AR F AR DA T X T ERET
FLE T iFit 4 o PCR {5 por £ %1750 bp # i » 315 4 5°-CAA GAA
GAC GAC CTC GGC AA-3’frk @313 4 5-CCG ACA ACC ACT TGG
T-3’ - # 5 topB A F19600bp > # & % 313 5 5-CGT TGT CGG CAG CGC
GAA AAC-3’4rFk %513 % 5°-TTC ATC GGT GCG CTC GCC TTG-3’ - PCR

F i A 4 2 ke [25] ¢
5. 3 5% 7 & 4 47 (agarose gel electrophoresis)
i * 1.5% (wt/vol)ersf #3885 70.5X ¢h TBE i =% % (0.1 M Tris,
0.09 M boric acid, 1 mM EDTA [pH 8.4]) 95V i& {7 § ;4 0.5-1-] p& o
6. # B HHERFFAKRL por 2 ThpB A5 2 TR ER 2

2 BioNumerics 6.54 15 porB £ F]4v tbpB 2k F]1=57 DNA E 71 1 #- porB
FetbpB & Fleh /& 7 F @ 3 NG-MAST(N. gonorrhoeae Multi-AntigenSequence
Typing) F i & (http://test3.mist.net) " ¥+ por & Fl{fc tbpB A Flz A F]4| %
T EEAF SRR 75 (ST) -
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N

5

i

(=) BEMRPpRIZ AT F LT

ATk R R AR K SL ETE 4222008 - 2017 s FE R B
?fi,gl;@:ﬁ)@;i%:\iﬁkﬁ% MEE e RREFS X MUtz 5 &
wAF TNy o
1 Fegd s

i\l_&]#),%ZOOSZOl?#lO FAvEA FyEE A4S 2013 &£ 4
HAEF P Ak 20178 & 10 F A v 4 F 519505 E g4 KT iong185
962015 # + = & % (F] - )-2018# 1-10" Fi %5 6 #2017 & I ) % > 10.3
96 o
2. ¥ HRG|AHE A AR

lfxﬂ‘%"‘Sv?ﬁﬁ‘u’fg?m:?%ﬁﬂ’i@]igaﬂ e o yiﬂb?\?‘ﬁb?\f‘
B
SA %4014 A H26.7% 4 %2335 EF A FIERGULL R F HE
PR B (B -)-

Py

PRI RCBAREARE S B o2017TEEFI0F A B A Tz L

3. Mu A Z A FaER

Mz LMHg4 Fyirese 25 2008-2017 & (%)t 5 8.5-16.1 0 2015 -
2017 =+ * *% ; 2018#1-10" I Bl w5132 § M4 S0P kg ot
Moo 2017# %108 4 v F 4 536.1°2013 & kg 2 5 4142017 510
FAvgdF31,5 EF2 FTOHERIBEI(R - )
4. EsK AT

AR A E AR 120-395 5 A (B 2 ) 0 TR b bl E LR A T g
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13 R 0 TR bR A 530 20-34 K 5 & R A F T 1529 F 2 1 ()
Z)e 2017F & 10 gAv g4 FTHwz LikR 525-294129.4-20-24
#1175~ 30-34586.0; % +% = %P 520-24%12.0 ~ 15-19#%10.5 - 25—
29#%7.9 - 2018# 1-10* b 7 - T 2017 & 4p e § M4 1 3020-34% o &
M) & 3515-29% o
(=) 2 BB ER AL RS G ol (7R 5 ik

2018+# 1-10" G-NICE 4z & * p 74?‘\%55«‘/,% Fair£ 1,625k 2 & < ﬂ}*fﬁq g
TR 0 & AL 01(n=3,499)e046.4% o H ¢ r2 At 3R AT B F iR A § G
71.1%(n=1,156) > # © ¥ F ¢ 2% i£14.1% (n=229) > & 2% 1£12.1% (n=196) > &
IME2.7% (N=44) » H & ¥ F P& Htk - 93.4% Kk k p 9 12 (n=1,518) > 6.6%
Ftek g~ (n=107) - § pHE#? = 5284 (IQR 24-36) » ~ B E# Y - 5
24 % (IQR 20-36) - ¥ At 4k p 25-29 & (26.7% - n=409) 2 20-24 p
(23.2% > N=347)% % » % {+7]1220-24% (27.1% > n=29) % 15-19% (18.7%
n=20)(B®] =) -
(2) 7 BNk B3R )~ PR b SR PRI

v A gk 72 (disk diffusion method ) i) 2 g et cefixime - ceftriaxone
cefpodoxime ~ azithromycin ~ spectinomycin ~ penicillin % ciprofloxacin 744+
4 F R E e 21,6214k 4 Hik A B ¥ ceftriaxone 2 spectinomycin 3 %
14 5 ¥ cefixime ~ cefpodoxime ~ azithromycin ~ penicillin 2 ciprofloxacin £
FLE P A 5] 5 1.2% (n=20) ~ 2.4% (n=39) ~ 4.1% (n=67) ~ 52.0% (n=847) 2
95.5% (n=1,548)(®] 7 ) -

7 & 7 Bk # cefixime - cefpodoxime - azithromycin ~ penicillin %

ciprofloxacin £ $i% {+ 4 %] % 1.2% ~ 2.4% ~ 4.0% ~ 51.2%2% 95.5% ; + |+

13



A 5 1.9% ~ 1.9% ~ 5.7% ~ 64.2% ~ 95.3% » H ¢ * {+ F{tx ¥t azithromycin
penicillin & &+ 1 9 M FRF (B 1) -

& 172015-2018 # 1-10 " 7 & = 4k o B3k B 4 HL iR ¥ cefixime »
ceftriaxone ~ cefpodoxime -~ azithromycin ~ spectinomycin -~ penicillin %
ciprofloxacin 7fa+v2 % & % £ > A 4 W4 spectinomycin 3 FZ >
ceftriaxone & ** 2017 & # | 3] it 0.3% - %+ cefixime ~ cefpodoxime -
azithromycin ~ penicillin <% 4 % iz &# + 2 > & % ciprofloxacin Fu & |4
2015-2017 & % & & 1 = 5>2018% 1-10 7 4 3 A ta 2017 # & fic™ "5 (B] =)o
(z) 2 & <X %/ B3k F 4 8+ &) ¥ 5k & (minimum  inhibitory

concentration > MIC)

G-NICE p 2017+ 4= i » 12 E-test method 44 5 & R|30+k 3 & < o B
7k ) ¥t cefixime ~ ceftriaxone ~ azithromycin ~ gentamicin ~ spectinomycin -
penicillin 2 ciprofloxacin % 7f84v2 % Ftki ] #r 7k & (MIC)-2018# 1-10
PR3 3004k 0 H ¢ 93.3% pFtkk p §F $2(n=280) - 6.7% Rk B &L
(n=20) (% -)-

1. Cefixime # -] #r &k & (minimum inhibitory concentration » MIC)

2018# 1-10* b kTt & Bt ¥F cefixime H MIC 4 ] = <0.16-0.25
ug/mL > ¥ #c i <0.016 0 MICg%2 MICg4 %] % 0.016 pg/mL % 0.094 pg/mL -
¥12017+# 4p 2(2017# MIC # [#l 5 <0.16-0.19 ug/mL » % 2 <0.016 pg/mL >
MICs0% MICgy4 %] 5 0.016 pg/mL % 0.064 pg/mL) - 2018# 3 6.3% 7 &
MIC>0.125 pg/mL +* 2017 # (3.1%) % -

7 1 F R cefixime 2 MIC § & 7 <0.016-0.25 pg/mL » % 5 <0.016
hg/mL > MIC>0.125 pg/mL i:6.4% ; *~ 14 F i 4t cefixime 5 MIC # [ & <
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0.016-0.19 pg/mL > % #c 5 <0.016 pg/mL > MIC>0.125 pg/mL i:5.0% -
2. Ceftriaxone # -] #r ]k & (minimum inhibitory concentration - MIC)

2018 & 1-10 * 4 % §& /& ~ 3L 7 t& A 3 IR ceftriaxone ¢ MIC>0.125
hg/mL > MIC # [F % <0.016-0.094 pg/mL » %k 5 <0.016 - MIC502 MIC90
& W) % <0.016 pg/mL % 0.032 pg/mL - 222017+ 4p i2(2017# MIC # & =
<0.016-0.094 pg/mL > % & 5 <0.016 pg/mL > MICsp%2 MICg 4 %] % 0.016
ug/mL % 0.032 pg/mL) ; 2018-# MIC<0.0161:55.6% > 2017 # R % 46.49¢ -

3. Azithromycin & -] #r ik & (minimum inhibitory concentration » MIC)

2018 # 1-10 * 44 % pF & azithromycin = MIC # &l & <0.016->256
ug/mL > ®dic 5 0.125 pg/mL > MIC50% MIC904 &) & 0.125 pg/mL % 0.25
ug/mL = % 6.0% (n=18)# # Ftk MIC>0.5ug/mL » #2017# % (1.9%, n=7) ;
2018 1-10 * 3004k 4 # Btk ® 7 104k (3.3%) 25 7 & # ¥ |2 (MIC>256
ng/mL) - + #2017# & (n=6, 1.7%) -

2018+# 1-10 " # % ik @ F M Atk azithromycin & MIC>0.5ug/mL
5.4% (n=15) - Bg7m % $L8 1 (MIC256 pg/mL)F 8+kib2.9% ; ~ 1 Ftheh
MIC>0.5ug/mL B % 15% (n=3) - & 1% |2 (MIC>256 pg/mL) 3 8k -

4. Gentamicin & -] #r 7k A& (minimum inhibitory concentration > MIC)

gentamicin & CLSI 2 EUCAST & A3 | #0] > SRADF L7
(MIC <4 pg/mL 5 susceptibility - MIC 8-16 pg/mL 3 intermediate
susceptibility » MIC, >32ug/mL % resistance) » 2018+% 1-10 " & & 2k & 4
7 1A gentamicin 5 MIC # [ = 0.75-8 ug/mL » %z 3 pg/mL > MIC50 %
MIC904 %] % 3 pg/mL % 6 pug/mL » # ¢ 5 88.7%4 t Tk 4 31 MIC <4
ug/mL > 222017 (85.8%)4p i1 -
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2018 1-10* # 1% 7 {2 & gentamicin 7 MIC 4 ] = 0.75-8 ug/mL - %
# i 4 pg/mL > <4 pg/mL 88.2%; -~ 14tk gentamicin ¢ MIC j ) % 1.5-6
ug/mL > ¥ i 2 ug/mL > <4 pg/mL £95.0% -

5. Spectinomycin # -] # gk & (minimum inhibitory concentration > MIC)

2018% 1-10 7 44 & Tk 4 3L B4+ spectinomycin - MIC %-pe EUCAST
3 ] A IR MIC>64 pg/mlL Ftk - spectinomycin 5 MIC 4 [ = 2-24
ng/mL> ¥ i % 8 pg/mL> MIC50% MIC904 %] 4 8 pg/mL % 12 pg/mL> 2017
MIC # [F] = 1-16 pg/mL » % 8ug/mL - MIC50% MIC90%4 %] 5 8 pg/mL
212 pg/mL - § 2 F R spectinomycin <7 MIC % 0.75-8 pg/mL > % s 4
ng/mL ; % 42 & spectinomycin 7 MIC & 1.5-6 ug/mL » %z 2 ug/mL -

6. Penicillin # -] # 7k & (minimum inhibitory concentration > MIC)

2018# 1-10 " 4tk Tkt & 3L A 15 5 41.7% penicillin <3 MIC >2 pg/mL >
g 2017 3p 12(43.9%) - § 2 MIC % 5 8ug/mL > *~ 4 71k MIC Foiic
Al % 0.19 pg/mL ; MIC >2 pg/mL ¥ 12 F#x i£40.7% > * |2 7k % 55.5% -

7. Ciprofloxacin & -] #r ik & (minimum inhibitory concentration » MIC)

2018+# 1-10 7 4 & fhk 4 LB % ciprofloxacin & 3 ## 2 (MIC =1
ug/mL) $ 93.7 9 #2017 & (96.9%) T 5 % 2-24 pg/mL o 9 B EFH B H
ciprofloxacin £ 7 #1% |+ (MIC =1 ug/mL)i£93.7% > % 2 F#R R % 95.5% o

(I) 2 &= Hp B F A+ 4 3l (Molecular epidemiological typing)
1. Multiantigen sequence typing(NG-MAST) 3] &
G-NICE p 2017 # 4=z 5 & ? # %30tk 2 & = ﬂHt}?s EFrkEe s

multiantigen sequence typing(NG-MAST) 4 7 - 2018# 1-10* £ 300k 7z & =
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;Ht),% ErkE 0 & 4 411116848 NG-MAST 4| %] » H @ 12648 ST 5 1k~ 31
Btk 0 4278 ST A1 %) 4 2-20%k i & ¢h ST 7] | (254k)4 4 & ST 5702 (=20,
6.7%) » ST 7848 (=10, 3.3%) » ST 14792 (n=9, 3.0%) > ST 14866 (n=8, 2.7%) -
ST 3821 (n=8, 2.7%) ST 12813 (n=7, 2.3%)> ST 13935 (n=7, 2.3%:)> ST 12627
(n=6, 2.0%) » ST 16400 (n=6, 2.0%) » ST 2318 (n=5, 1.7%) » ST 7994 (n=5,
1.7%) » ST 16497 (n=5, 1.7%) - ‘* $#2015-2018 # NG-MAST i & A| %] &7 »
2015 Fthdich % 3] W] ST 9918 4 2018 44 1% Atk % % 1 5 2016 & Fthik
B 4 3] %) ST 11624 %2018 44 4 A1k 175 1.144(0.3%) 5 2017 o 4% Fk
H#d 5 ) %] ST 7848 2018 4o 4% AR 7 104£(3.3%) - 2018 % 1 & 3] %
ST5702 ~ ST 13935 ~ ST14792 ~ ST14866 1+ 2015# fFtk A % R ST 16400
2015#% % 2016#% A % 3R ; ST16400 ~ ST7994 7] & %2015# ~ 2016# % 2017
EREARAFR(EZ Z)
2. Multiantigen sequence typing(NG-MAST) genogroup
SR L 2 }I%:%LST il Vajz?ﬁ%i » 12 por 2 ThpB e & 71 4p i B >99% 1/

+§F#E 5 - 1B genogroup - 2018-% 1-10 * 300fx44 % k> H ¥ 199447 47
= 331 genogroup > 101k & i jF 47 - 151 genogroup (T&k 4~ & fF1A=51x) B
i & A w i G5702 (n=27, 9.0%) » G7848 (n=14, 4.7%) - G14792 (n=11,
3.7%) » G14866 (n=11, 3.7%)  G13935 (n=11, 3.7%) » G3821 (n=10, 3.3%) -
G16497 (n=10, 3.3%) > G5308 (n=8, 2.7%) > G12627 (n=8, 2.3%) > G7994 (n=8,
2.3%) » G2318 (n=8, 2.3%) » G11587 (n=6, 2.0%) » G3827 (n=6, 1.7%)(% =) -

3. 2 B S m B F L & multiantigen sequence typing(NG-MAST)
genogroup & NG-MAST 3| &)+t fi & 47

280tk 4 $5 § (LR Y 7 1344k 4 W] 4 5 151 genogroup £t 3] =] > 204k 44
R+ ARG 134k A B A4 @ &7 1 £ genogroup (G5702 ~ G7848 -
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(14866~ G13935~G3821~G16497~G11587)» 2 # G14792~G5308~G12627 -
G7994 ~ G2318 ~ G3287 ~ ST12813 ~ ST16400 iF 7 § + Fth & R o A 45
genogroup £ = &4 cnfd kg om i P FE OBl B > e GL11587 4 #4<25% f ¢
L) 5 157 genogroup & A %) ¢ & % (5/6,83.3%)(% =) -

A +5 NG-MAST genogroup & NG-MAST ) %] $t4i2 % 57 |15 38 3R
G16497 s azithromycin MIC %.#c (>256 ug/mL) % >+ H i genogroup = 3] &
“T3 B (n=10)3=%F azithromycin £ & % 2 (MIC>256 pg/mL) ; G16497+1
7 AR =¥ cefixime ~ ceftriaxone ~ gentamicin ~ spectinomycin & 57 |
(susceptible, S) > @ %} ciprofloxacin #2 [4 (resistant, R) - G5308%¢ cefixime #%
BT % > MIC % (0.19 pg/mL) % *+ 2 5 genogroup = &1 %] » 7 THR AR
MIC>0.125 ug/mL ; G5308 #t 7 [ tk #2 4§t ceftriaxone ~ azithromycin -
gentamicin ~spectinomycin £ sz g 4> @ % penicillin % ¥ & |+ (intermediate, 1)
ciprofloxacin £ $<Z |4 (resistant, R) (% =) -

(=) Cefixime a7 147 " Ftk

2018+# 1-10* #f cefixime st ¢+ '3 (MIC>0.125 pg/mL) % 594k » H ¥
27+ MIC 5 0.125 pg/mL > 28tk MIC = 0.19 pg/mL > 3%k = 0.25ug/mL > 1 &
% 0.75 ug/mL; 2= NG-MAST 4 3] & 5] % G5308 (n=24, 40.7%)~G6798 (n=16,
27.1%) ~ G3821 (n=8, 13.6%) ~ ST14181 (n=2, 3.4%) ~ G11587 (n=1, 1.7%) ~
ST4734 (n=1, 1.7%) ~ ST6778 (n=1, 1.7%) ~ ST7554 (n=1, 1.7%) -~ ST13560
(n=1, 1.7%) ~ ST16860 (n=1, 1.7%) ~ ST16936 (n=1, 1.7%) - ST17767 (n=1,
1.7%) ~ST17903 (n=1, 1.7%) ~ST17767 (n=1, 1.7%)(% I )-H ¢ ST4734 -
ST6778~ST7554~ST16860~ST17767 G53087% #p f¢ TbpB 10> @ ST13560 -
ST17903¢ G38217% #p e TbpB 29 » ST14181¢r G6798% 4p = ThpB 110 -

274k MIC % 0.125 pg/mL '# ¥t ciprofloxacin £ % 4 (MIC>32 pug/mL) ;
18



2tk %t azithromycin £ 2 4 (MIC=0.75 pg/mL) > NG-MAST genogroup %
G6798 ; 28tk MIC % 0.19 pg/mL ‘& % ciprofloxacin £ Fi% |2 (MIC>32
ug/mL) ; 2+k ¥ azithromycin & 3= |4 (MIC=0.75 ug/mL) > NG-MAST
genogroup = G6798 - 13k %t ceftriaxone #cpgs &7 "% (MIC=0.25 pg/mL) -
NG-MAST genogroup = G5308-3# MIC % 0.25ug/mL %+ ciprofloxacin & &
1 14 (MIC>32 ug/mL) - NG-MAST genogroup » G5308 - 13k MIC % 0.75
ng/mL ¥+ ceftriaxone a7 g 4+ T *% (MIC=0.19 ug/mL) %2 ¥ ciprofloxacin £ w2

B (MIC>32 pg/mL) NG-MAST 4 %] & ST17767 o
(=) Azithromycin 5T 27 % Fk

2018-# 1-10* azithromycin #z g 1+ *8 (MIC>0.5ug/mL)+ 854k » H ¢ 9
# MIC % 0.75 ug/mL » 74k MIC % 0.75 pg/mL > 3tk MIC % 1.5 ug/mL » 1k
MIC % 3 pg/mL > 65+ MIC>256 pg/mL > & NG-MAST 4 4] 4 u] & G16497
(n=64, 75.3%) -~ G6798 (n=9, 10.6%) - G5702 (n=4, 4.7%) ~ G5308 (n=1,
1.2%) ~ G3287 (n=1, 1.2%) ~ ST13838 (n=1, 1.2%) ~ ST16289 (n=1, 1.2%) -
ST16396 (n=1, 1.2%) ~ ST16398 (n=1, 1.2%) ~ ST16936 (n=1, 1.2) ~ ST17204
(n=1,12%) (% =)-

9tk MIC %05 ug/mL ® 4 44k cefixime &g {27 % (MIC=0.19
ng/mL) > NG-MAST genogroup % 5 G6798% ST16936 - 74 MIC 5 0.75
Ho/mL # 3 24k ¥t cefixime sz 27 ' (MIC=0.19 pg/mL) > NG-MAST
genogroup ¥ = G6798- 3%k MIC % 1.5 ug/mL » 2 NG-MAST genogroup >
G5308 - 65tk MIC>256 pg/mL %t azithromycin & % #1214 » NG-MAST 4
4] % G16497 (n=64) 2 ST13838 (n=1)> @ ST13838%2 G16497+ #p I ThpB 33-

Azithromycin & L% 2 [tk 2 NG-MAST genogroup G16497 ¢ %5

ST1866 (n=30)% 2018 77| & ST16497(n=28) ~ ST16906 (n=2) -~ ST17079
19



(n=2) ~ ST7337 (n=1) ~ ST16934 (n=1) - G16497% ST13838 5 #.% i ,« B~
oV kp k- KiR(E -)-
() & B AL M E L R

# B HPA (Health Protection Agency, #p & >t # B« CDC) . 2008 # = i
B F R bt 2 DA EE B L Is 8k s, (GUMCAD) » B & o 7]
FLE L R4 (GRASP) ~ R 73k % F & RI3#] (NCSP)2 B & # 5 i &
ﬁ?%@MBMW’&%ﬁﬁﬂﬁfﬁﬁﬂﬁT’%wwﬁmmﬁﬁﬁ’ﬁ
AATiE A B F R ik e E S HE B A R B L Aom E R R E F(STI
screening coverage) ~ { = i » P~{8 [ 4p M % i PRFx(easier access to sexual

health services) » 2 2 4 {7 % @ & %+ (sexual health education) » %8 3 & F 7%

B RIT = ¥ F GUMCAD i st -t 4edh » exb ~ TALR & S 4480
AN ERARHI - F e R TR FeE TR D 2

g x4 #’}\J 2%k HPA B3 5|5 22 I']ug. L imES AT o PR R
BAS - Blpah s+ EHIRELEFAR LS PRELT R -
ii’“@{% & & GUMCAD % & #74c 339 B ,gu—-'z ST o YR 2] B,

.%—1« »«'—r}%m]"%&}k_x(ﬁ ..) e {)" & F T x %5’,‘3,‘/@‘.7}'{—#\1%#%
EH AR ARNRE HIV 3 2 kR 2y Fiman s {HEE o

(R~ 5 2 RA g ki 0 GISP (Gonorrhea Isolate Surveillance
Project):* & > 4+p 1986 & o 7 2 et B X EREBP AL K iFd 2
g 24 2 T 22 = GASP-LAC (Gonococcal Antimicrobial Susceptibility
Surveillance Program in Latin America and Caribbean):* % » & #f & k. 303
WALFp R TR e cnim (R M) FRAI R RF LR R FR S
2010 # 2 & A7 5 0] ) 131 4 (i % ® 2010 # 4 © #3.09 ig70.42%) -
FiRe 2 F % s BERAE S ALY T AT g2 g Fp xS
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ﬁ&%ﬁﬁﬁZ%ﬁgWT&@ﬁéﬁﬁﬂﬁﬁﬁﬁoF—%&’i@ﬁ
Fré&#r R icH R 2 R2 P F o s LD dApk - & ol A
FRERTI- L CABRE - KRR S TR PP A

40 Wik Wenm o TS DA RED LR R o

BT A T B RE AR 0 2011 ghop & K £ 12,1184 > A
B o BRra e 1625k + e RLpR L Btk o RI V- &
- T EHRAREE A E R BT ANHEE R LN)R B
W PRIE » Bip AR 2 F RSB s PRt H R E P A M T L hE
P EEIRE (R A) AR B A REFIG(F F HBHIV)sTRK L o il

YRR ARk BEP RN Y R RN R

FALE AR E R R L SRDE R E
PRI > 00 E P oA 2 Bk Btk o FEA T 0 P oL E ROk pﬂim%'rﬂ‘
ki A ERET A (g P 2 &3 0 3 42010F ¢ IR
cefixime 2 azithromycinis B % pr e b 7 & R & R4Sk 11 A Fofdops 4oz
o~ A& i F e A58k (GF 1F, genital warts) 3 3 4o i g o B2 R H
RALRIE R F] TR G  RERSER BRI AR A E
PEIPESCZERLEREIRG T EURECRY B E 0 MR BRELGD
REEH AR B AFIRAREY BT A R E L P Y AF ISR
AP o R FEML FOERAMED DR TRE o L LAow At
W LB EAS R RS R DR EAPRE ARG
¢ (£ L)
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£

ALV EED TR R AR X ﬂ%ﬁ%éﬁﬁﬂwéﬂﬁ‘
PR SERY ERHSL IR ARTARY L R E AL
AP EEE L 2R B S B F RO 6 e R &
WL FRIFFELRFIEL A BT VIR SR BOuE R PSS
T d AR RS 2L PR FEF R ORE P FRELE R i

2 dp 0 BB Ak on B MSM% 3 2
HIVE %% ¢ § 2 Bdeenie e & % E408 Gl 3 406 597 (s
F)E AN PR BRI RERERREEIAARLY AT ERYE
mé%%#%%ﬂﬁ%*iiﬁﬁﬁﬁ%ﬁ%ﬁiﬁﬁ$’”ﬁﬁﬁﬁg
FHZ AT AR E F LN G R R > P B B it K

B4 m s thE BE R R R o

B e BRI ~ P A E R A5 4p 10[17, 26, 27] > T &
KB E R TH ] > F 10 AT gd Fg a2 4E4 > 2013 £ 1
bAARE B R S AL € b F R TR (e ML 4 257 F ~ Home party
B 7P ERIFAAIEMHB Y AL T I 2 T8 4L pE
FB o #3208 107 - & 10§ 42 55 138 4 /AR b 2017
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£ Bt 10.3% 0 i JF 4 CRE = gk STHEREAT ?,(;}L X 8B }]%i Bl o
2008-2017 & s E S R HEHBEFFAG  FROULSAE T LA
F s ﬂ*pi%ﬁﬁﬁ\%Ei%%g BEAP o TE I B T A
CHETORER CBARE ORI BT RS
?Kgf\f {ZhepfFkzgiHom L3R5 &

®
FAFTERgL 2 R FRE-HIFECDBE  UEEFLE F A

<l

2008-2017 & w5 8.5-16.1 0 F 448 4 From R g st > 2017
£5 105 A g2 5 361 Rl TR LT BRHA G Moo s b
B Mo § b VA BTN RE AN EE 0 7 X A2 FER
%§ﬁ%%Wﬁ’%ﬁ$4&ﬁ%%ﬁﬁ§%§’ﬁﬁéwfﬁ e

b
AR T RNl G Y BEEAPARL AR

= »

feay

2
FEHELETHEHO TP LT EER

<l
N
33?

AR B E &R 20-39 K 5 A 0 9 bl HA 520 20-34 K
Aﬁﬂﬁﬁﬁlﬁmﬁiﬁoﬁﬁ1&&%%*&%%%i$mﬁﬁﬁ,
HRT RS+ P ERSF A AP X EF AR E o  0F
ffip%°LbFsi—@L4%N7 @Q)f%y%tPiﬁﬁ'4h%é#
o PR EER BRI RT] c ZREEEERE FEET R e F L EX
RIS RT O RERCRF LR 2 ARSI R U
P AUEM BHEERE  RE ISR WAREH o d R LR
Mo v EREL PR pp a0 BT LIRS ~TES o

hER(2018 E)EFFE G SR BAHBEREAT KT LR 0 1-10
£c kT 2R L1625 thifth o Am ATy B 0 2003 E 5E R A I

2 B kg B3k A ciprofloxacin & LB it % 3 i 95.206[28] ¢ @ A
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2010 & 3 £ GF7 3 » dp d) 5 jE 2006 # 4 7 3] 2007 # 8 F 2 B A BT h
FtR ¥t ciprofloxacin £ & {40t F v R 4p§ 8 [29] > 4 # (2018 & 1-10 )
ST OR | L F B 05.5% 0 e F o £ R L R AT A ES B
F¥T ciprofloxacin 3 F@ M ek [ Fcdh e & 0 © s F oo iRhrd
oo BRI e Bl o B oW s o op it oo d
floroquinone #g st % 4 & 1 * B3z FF At & o X LSRR
FoMEL o Ra o w R LR EEFERG - IR B HR B R
TR F R B Y § E gt 2 g % [30] 0 2015-2017 & £ RIR N A

3 H SRk vtk

BN o Bk 7 ¥ cefixime ~ ceftriaxone ~ cefpodoxime ~ azithromycin -
spectinomycin ~ penicillin % ciprofloxacin 7 fafi2 Z g < £ > 2 % &1
cefixime ~ cefpodoxime ~ azithromycin ~ penicillin % ciprofloxacin 3% {4 i%
£ +d o4 2 &R > cefpodoxime & penicillin #2444t qo 4 Eek 5+
o om g cefixime TR T OE FRRI A o Flt o B R R SE S
TR BEANHRERFOREFREFRR FF O AR EERALCE
7 o

LR I FFREF A F OB EATH 23k 0 RPN >~ henigh e
NG Flet o i B 3 4 AT cha 3 A RPN B R R £ AT
R aEp 2 FEpg €89 NG-MAST £ &23-F &5+ £ 5 &%
ZEEILRIGE SR S S E X T E RN S SRR S LU
PRt 2 R R > B RIFUBRIIRELEFE S o NG-MAST & 4#3F
BF R TERIZ BN HBERE S SR L3 2T Rl G
WAL B o e T OERIE G B A FATE B hlEa) 0 2018 #
G-NIC L% 1] 1-10 7 8 3 & it B3k 7] NG-MAST 1 £ genogroup &
Al s 5 G5702 ~ G7848 - G14792 ~ G14866 ~ G13935 ~ G3821 ~ G16497 -~
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G16497 ~G5308 ~ G12627 ~ G7994 ~ G2318 ~ ST12813 ~ G11587 ~ ST16400 ~
G3287 > LR TI$ % = 1 EE37 F% (cephalosporins) cefixime sz £
"% FHR(MIC>0.125 pg/mL) % # % G5308 (n=24, 40.7%)G6798 (n=16, 27.1%)
% (53821 (n=8, 13.6%) - * ¥+ ciprofloxacin & 3 &2 o

ARG SRR O L L R AFFERAY 52 B
gk (1) "t E i G E RO TERE L B BT R
LEEABEF L (2 FOOELLERDAFE L hRiTh (3 fad
Bpd btk AL - #- K502 4) B RAEFEELE- Fﬁff‘u;ﬁ °
APTREE L2 BT o e b AR A R AREN B P
EX RS O

Bpedg f'g: ~p ol FEkee K7z g & 0 NP JUFE
FORPOFMA P RELE G EBEOEEe B RNZ HIV o 3 chx
FRAS  HFET - LB EeREESR mﬁ®%ﬁW%ﬂ§m¢h%ﬁ

¥ ARG HIV fetf 2 )8 % 5 e« 2R R D it
LB+ 2w EHpRTIEA H A £ o

B P E R e SR e s R R EA PR LER > 2R
B % L AR B o eh R 7 B> & B HPA (Health Protection Agency, 46 %
WARNCDC)L Fenfbym £ Rl 5 i o E 2 T A A R
&F AL R (Genitourinary Medicine Clinic Activity Dataset, GUMCAD) % ' |
L& FE R3E] (National Chlamydia Screening Programme, NCSP) | » &
B BEFEORRT o BE e B2 i TR S A T8 R
3B O nikdg o 1945 HPA2010 & F * 454 > 2% & &f@ﬂ%@ﬂ%‘ri“gﬁﬁ:ffﬁ
T I BEN TR 1% S ER K AT RS T R 8 25 T chie gk
HoRTHEADEP ez B 5T 0 Fn e o RAERREE A PGS
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BESERSOREAE o R EdE AR L pp £ 5o BE
EAPEEY g m;}ﬂ—ﬂ Yo s BE L 4e 58 i B 1RAE % (enhanced health
promotion) ~ 17 & i B % ¥ (sexual health education) ~ 3% 3 1+ @ 4 T & R B
# & (STI screening coverage) » ' % § = if 3 B~{8 ¢4 4p B % i PR 72 (easier
access to sexual health services) o s i/~ &7 > 12 X T2 = i B8 2 7 JRI%
PRl g L2 N HE By EAF{ wE SR aagrek 0 BR
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kL s P AEARE FIORAER L ES  HHEFE AR
FAREMG P AR EARG - BER PR P EE FE
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LR BT L LAET BT U E - EREETR T FNF
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o B E A ORRE R G A TR o RPN T R 2 PR T dR
T AT PEEE O R R ERNE AR AR
(L R)RE AR L BB AR E AT 21519 Ky E
AEE L PR BRTREF P ERSF L AT EWEIIALE L

R s A1 EEy Mo mREF T PEL2EFLIRY O RIE
FOE T P 2 AR Fa i T fﬁ?sﬁé P45 AR R
HHRIch  ELENH S -

2018 = B M AxIBiriz T R B &#}%%ﬁ: pq#ﬁ/ﬂ‘ % AR AT
penicillin ~ ciprofloxacin ~ cefixime ~ cefpodoxime % azithromycin z_ 3% 4 &
W) % 52.0%~95.5%~1.2%~2.4%Ff- 4.1% > 8 ¢ $% = X gg 3¢ 7% (cefixime,)
MREPBTHRARGITEREF LS A B2 5 FRIELTE 0 T RS
% EORIERIE R ARALE R R K BRI o

ﬂ%/ﬁ)ﬁiﬁim%'ﬁlﬁ)ﬁﬁ@'f“} F 1R @]P\pf}"‘ BAYREER A
BRFGHFFF R AF LA FERET R HEYN R A
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ANFEEETT A% 2 B

AP EFEFERZ B MR FL AR 1 2018#1-8 7 G-NICE
o= kp TATS i o7l 625K 2 B M B F TR WIRE A E &K
F%ﬁﬂim@,;*mﬁ 4ﬁ%m€i,%ﬁ L, Heg s we
PREEE S RPATAEREFIFN G 1 B 2 8 @ FEE
BoAFREi ATig S o BRLR AR A H T A B 2 o6 d 2000 c04.2%
120184 cN13.20 Bf F At end FoRIA TG T RIEREE S 2o
A g FEATE P 5 & or penicillin ~ ciprofloxacin ~ cefixime ~ cefpodoxime
% azithromycinz. Fu 4 & %) 5 52.0% ~ 95.5% ~ 1.2% ~ 2.4%7-4.1% > 1 Etest
WPl B o] P *pf]ifé)i(minimum inhibitory concentration » MIC) » % L%t % =
R ERTE A& (cefixime) T 12T " IR A iTE KRB BV F > A £ g T &

T

1 & 3% o @ azithromycin®g % 12 FR(MIC>256 pg/mL) % 5 &% 375 65

th(154.0%) 4 & F (59+k°3.0%)> S NG-MAST A 3 4 3| A 47+ 11 G16497

M AY S A S SRS AR AT dERIE Y KT R E P IR

azithromycin® fLZ M Firk p e - kikh - 2 B ZEHESTAN A F 4 3 F o
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~ 2018 & 5 A B S BEEOH F$ azithromycin & B B

g] =
multiantigen sequence typing (NG-MAST) 3| %]

A ST16058 Taiwan (2017)
ST3102 China

o A ST10211 Taiwan (2015)

"| A ST13838 Taiwan (2016-20108)

A ST1866 England . China . Taiwan (2015-2018)
15| - & ST16934 Taiwan (2018)

EF{A ST16497 Taiwan (2018)

.| - & ST17079 Taiwan (2018)

. ‘t:A ST7337 Taiwan (2018)

71ST11929 China

1 ST12732 China

L A ST14850 Taiwan (2016)
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ST5309 China . Taiwan (2016)
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§T1513 Scotland
100 |, 8T9768 England
_HST1443 Scotland UK
ST3311 UK
ST835 ltaly
A ST304 Taiwan (2016)
ST4980 Canada _ Italy
00 |1 ST225 UK
761 5T285 Sweden
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o

-~ 3 ENHRBET A4 1 F iR &) #r FE & (minimum inhibitory concentration » MIC)ip| 3

2017-2018 & % & < s K3 B0 15 bR A | e R

MIC (ug/mL) of 2017 (n=360) MIC (ug/mL) of 2018 (n=300)

Range Modal M'Cso M'Cgo Range Modal M|C5o M'Cgo
Cefixime <0.016-0.19 <0.016 0.016 0.064 <0.016-0.25 <0.016 0.016 0.094
Ceftriaxone <0.016-0.064 <0.016 0.016 0.032 <0.016-0.064 <0.016 <0.016 0.032
Azithromycin < 0.016->256 0.094 0.094 0.25 <0.016->256 0.125 0.125 0.25
Gentamicin 0.094-8 4 3 6 0.75-8 3 3 6
Spectinomycin  1-16 8 8 12 1.5-24 8 8 12
Penicillin 0.016->256 0.25 0.5 12 0.032->256 8 0.75 16
Ciprofloxacin  <0.02->32 >32 8 >32 <0.02->32 >32 4 >32

2018 & % B S phom I A BRI N R iR AR kR

MIC (ug/mL) of Male (n=280) MIC (ug/mL) of Female (n=20)

Range Modal MICsp MICg Range Modal MICsg MICg
Cefixime <0.016-0.25 <0.016 0.016 0.094 <0.016-0.19 <0.016 0.023 0.064
Ceftriaxone <0.016-0.094 <0.016 0.016 0.032 <0.016-0.064 <0.016 <0.016 0.032
Azithromycin < 0.016->256 0.125 0.125 0.25 0.016->256 0.19 0.125 0.5
Gentamicin 0.75-8 4 3 6 1.5-6 2 2 3
Spectinomycin  1.5-24 8 8 12 3-12 6 6 8
Penicillin 0.032->96 8 0.75 16 0.094->256 0.19 2 32
Ciprofloxacin ~ <0.02->32 >32 4 >32 0.75->32 >32 8 >32
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+ —

% = ~2015-2018 - % 7 &< 4 Jm B3k A & Multiantigen sequence
typing(NG-MAST) 3] %]
STS 2015 (n=1,375) 2016 (n=1,868) 2017 (n=360) 2018 (n=300)
Isolates n % Isolates n % Isolates n % Isolates n %
ST738 32 2.3% 29 1.6% 3 0.8% 1 0.3%
ST1866 24 1.7% 27 1.4% 6 1.7% 4 1.3%
ST2318 60 4.4% 74 4.0% 6 1.7% 5 1.7%
ST2992 29 2.1% - - - - - -
ST3099 29 2.1% 20 1.1% - - - -
ST3287 22 1.6% 29 1.6% 1 0.3% 3 1.0%
ST3821 40 2.9% 65 3.5% 9 2.5% 8 2.7%
ST4825 21 1.5% 24 1.3% 1 0.3% - -
ST5702 - - 12 0.6% 12 3.3% 20 6.7%
ST7848 29 2.1% 27 1.4% 15 4.2% 10 3.3%
ST7867 22 1.6% 15 0.8% 2 0.6% - -
ST7871 55 4.0% 15 0.8% - - - -
ST7994 - - - - - - 5 1.7%
ST9918 68 4.9% 53 2.8% 6 1.7% - -
ST10672 22 1.6% 13 0.7% - - - -
ST10957 22 1.6% - - 1 0.3% - -
ST11522 4 0.3% 46 2.5% 10 2.8% 2 0.7%
ST11570 29 2.1% 43 2.3% 4 1.1% 1 0.3%
ST11624 42 3.1% 122 6.5% 7 1.9% 1 0.3%
ST12099 24 1.7% 7 0.4% 1 0.3% 1 0.3%
ST12416 6 0.4% 24 1.3% 9 2.5% - -
ST12627 1 0.1% 2 0.1% 5 1.4% 6 2.0%
ST12813 4 0.3% 14 0.7% 2 0.6% 7 2.3%
ST13509 - - 27 1.4% 5 1.4% 1 0.3%
ST13935 - - 3 0.2% 9 2.5% 7 2.3%
ST14792 - - 2 0.1% 7 1.9% 9 3.0%
ST14866 - - 3 0.2% 1 0.3% 8 2.7%
ST16400 - - - - 1 0.3% 6 2.0%
ST16497 - - - - - - 5 1.7%
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#Z = ~2018 & - %2 & S fm BIR FjL & multiantigen sequence typing (NG-MAST) genogroup & NG-MAST

A4 =
Mean Patient
NGMAST o Predominant STs which differ by <1% Patients n (%) (f:: eair']e"e:rgf
Group or ST ‘ ST(n) e
Por ST (n) tbpB ST (n) Male Female Male Female
17033 (2), 17762 (1), 12554 (2),
G5702 27 (9.0% 5702 (20 24(88.9) 3(11.1 32 (20-57 33 (19-55
(9.0%) (20) 15505 (113937) (88.9) (11.1) ( ) ( )
G7848 14 (47%) 7848 (10) 16814 (3), 12320 (1) 12(85.7) 2(14.3) 34 (22-59) 34(22, 44)
G14792 11 (3.7%) 14792 (9) 17039 (2) 11 (100) 30 (27-40)
G14866 11 (3.7%) 14866 (8) 14815 (2), 16887 (1) 10(90.9)  1(9.1) 29 (19-38) 23
16791 (1), 14423 (1), 17038 (1),
G13935 11 (3.7%) 13935 (7) 17364 8 @) () 9(81.8) 2(18.2) 32 (15-49) 16 (13, 19)
G3821 10 (3.3%) 3821 (8) 16873 (2) 8(80.0)  2(20.0) 30 (18-41) 23 (22, 23)
G16497 10 (3.3%) 16497 (5) 1866 (4), 16934 (1) 8(80.0)  2(20.0) 26 (21-29) 22 (22)
11833 (2), 9666 (1), 16811 (1),
G5308 8 (2.7% 8 (100 -
(2.7%) 5308 (3) 17759 (1) (100) 32 (22-43)
G12627 7 (2.3%) 12627 (6) 17032 (1) 7 (100) 30 (22-39)
G7994 7 (2.3%) 7994 (5) 5049 (2) 7 (100) 33 (25-42)
G2318 7 (2.3%) 2318 (5) 16394 (1), 16397 (1) 7 (100) 35 (19-47)
ST12813 7 (2.3%) 12813(7) 7 (100) 26 (21-36)
G11587 6 (2.0%) 11587(4) 16792 (1), 16933 (1) 5(83.3) 1(16.7) 24 (20-34) 16
ST16400 6 (2.0%) 16400 (6) 6 (100) 31 (22-38)
G3287 5 (1.7%) 3287(3) 17090 (1), 17760 (1) 5 (100) 29 (18-40)
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* T

A2 B Hom R AL £ multiantigen sequence typing (NG-MAST) genogroup ¢ NG-MAST %] %]+
2 AR A

"\
|
4

Consensus resistance category

Genogroup or  Isolates (Isolates differing from the consensus) Modal MIC pg/mL (range)

T Penicillin  Ciprofloxacin Spectinomycin Cefixime Ceftriaxone Azithromycin Gentamicin
G5702 27 S(I=1) R(S=1,1=1) S 0.047 (< 0.016-0.064)  0.016 (<0.016-0.032) 0.094 (0.016-0.38) 2 (1.5-6)
G7848 14 R (1=3) R S <0.016 (<0.016-0.023) <0.016 (<0.016-0.023) 0.094 (0.016-0.25) 2,3(1.5-8)
G14792 11 I R S <0.016 <0.016 0.047 (0.023-0.064) 3(2-4)
(G14866 11 R R S 0.064 (< 0.016-0.064)  0.016 (<0.016-0.023) 0.125 (0.094-0.19) 3(3-6)
G13935 11 I R S 0.016 (< 0.016-0.032)  0.016 (<0.016-0.023) 0.25 (0.064-0.38) 3(2-8)

0.023, 0.064
G3821 10 I R S 0.094 (0.032-0.19) (<0.016-0.064) 0.125 (0.064-0.19) 4 (1.5-4)
G16497 10 I (R=1) R S <0.016 <0.016 >256 3(1-3)
G5308 8 I R S 0.19 (0.064-0.25) 0.032 (0.016-0.094) 0.094 (0.047-0.125) 4 (1.5-4)
G12627 7 I (R=1) R S 0.032 (< 0.016-0.032)  0.047 (< 0.016-0.032) 0.125 (0.016-0.38) 4 (2-6)
G7994 7 I S (1=1) S < 0.016 (<0.016-0.047) < 0.016 (<0.016-0.016) 0.25 (0.094-0.25) 6 (2-6)
G2318 7 I R S <0.016 (0.016-0.032)  <0.016 (0.016-0.032) 0.38 (0.094-0.38) 4 (3-6)
<0.016, 0.016 <0.016, 0.016
ST12813 7 I R S (< 0.016-0.032) (< 0.016-0.032) 0.064 (0.032-0.38) 2 (1.5-6)
ST16400 6 1(S=1) R S < 0.016 (<0.016-0.016) < 0.016 (<0.016-0.023) 0.094 (0.023-0.25) 4 (0.75-6)
G11587 6 R (1=2) R S 0.064 (0.032-0.094) < 0.016 (<0.016-0.023) 0.125 (0.094-0.19) 2 (1.5-4)
G3287 5 1(S=1) R S < 0.016 (<0.016-0.016) <0.016,0.016 0.25 (0.032-0.38) 4 (4-6)

(<0.016-0.032)
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203~ 3 B VAR IR ) E cefixime ST 12T 'R FBk A & multiantigen sequence typing (NG-MAST) 3] =] 2
AR R AR LA

MIC  Isolates Number of resistant (MIC range ) NG-MAST Group

Gender (n)
(Hg/mL) n Ceftriaxone  Azithromycin ~ Gentamicin ~ Spectinomycin  Penicillin Ciprofloxacin or ST (n)

0.125 27 Male (25) 0 2 0 0 3 27 G6798 (11)
Female (2) (0.75 pg/mL) (2-96 ug/mL)  (6->32ug/mL)  G5308 (9)
G3821 (3)
G11587(1)
ST14181 (2)
ST13560 (1)

0.19 28 Male (26) 1 2 0 0 1 28 G5308 (12)

Female (2)  (0.25pg/mL)  (0.75 pg/mL) (2 ug/mL) (24->32 ug/mL) G3821 (5)
G6798 (5)

ST4734 (1)
ST6778 (1)
ST7554 (1)
ST1860 (1)
ST16936 (1)
ST17903 (1)

0.25 3 Male (3) 0 0 0 0 0 3(>32pg/mL)  G5308 (3)
1

0.75 1 Male (1) 0 0 0 0 1(8 ug/mL) ST17767
(0.19 pg/mL)

Ceftriaxone resistance = MIC >0.125 pg/mL, azithromycin resistance = MIC >0.5 pg/mL , gentamicin resistance = MIC >32 pug/mL , Spectinomycin resistance =
MIC >128 pg/mL ,penicillin resistance = MIC >2.0 pg/mL, ciprofloxacin resistance = MIC >1.0 pg/mL.
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A~ 3 B SHom Bk ¥ azithromycin St 1277 'F FHR 1 & multiantigen sequence typing (NG-MAST) 3|
SEREER $ 8
MIC  Isolates Number of resistant (MIC range ) NG-MAST Group
Gender (n)
(Hg/mL) Gentamicin ~ Spectinomycin  Penicillin Ciprofloxacin or ST (n)
05 9 Male (7) 4 0 0 0 1 9 G6798 (5)
Female (2)  (0.19 pg/mL) (32 pg/mL) (>32 pug/mL) G3287 (1)
ST16396 (1)
ST16398 (1)
ST16936 (1)
0.75 7 Male (7) 2 0 0 0 3 7 G5702 (2)
(0.19 pug/mL) (2-8 pg/mL) (1.5->32 ug/mL)  G6798 (4)
ST16289 (1)
15 3 Male (3) 0 0 0 0 2 3 G5702 (2)
(6-8ug/mL)  (2->32pg/mL)  G5308 (1)
3 1 Male (1) 0 0 0 0 1 1
(8 ng/mL) (2 pg/mL) ST
>256 65 Male (59) 0 0 0 0 19 65 G16497 (64)
Female (6) (3-128 ug/mL)  (3->32 pg/mL) ST13838 (1)

Cefixime resistance = MIC >0.125 ug/mL, ceftriaxone resistance = MIC >0.125 pg/mL, gentamicin resistance = MIC >32 pg/mL , spectinomycin resistance =

MIC >128 pg/mL ,penicillin resistance = MIC >2.0 pg/mL, ciprofloxacin resistance = MIC >1.0 pg/mL.

46



RS RN Sl e RS S
'EP —’Pf— Pg //—%S‘ 2 /J 5\\‘ E;‘«] E\‘ ¥
iR 5| TP R fu R .
’}:ﬁ P g ’}:ﬁ #ﬁ’f# ﬁo s '1!:' (T F PN 13 2;/&%}%@
1.16-24 & § > FizEEEy = 2017%%@1 1T R4z &1 1%
GRASP?® | Gonorrhea | HPE” & o T ﬁjgr PR ,;H:f o ES
2.9 ki o | CEEEL S REE (LL g
oy A ER 2016&@ seaion 78
NSCP® | Chlamydia | HPE L [3FEFIRE ) Cucan dsy |20 1 |2 EEREL
GUMCAD" | 4, 2= FE IS a4 é,'*‘ “‘7"]’} o . 7,137 4 (v ala‘!tl;—-‘@@ =
(Since 2008) A § 72 = ) 2016 & iﬂ . 7 /‘/ ]
HIV, Ao .%@%i%@50@ 20%) o lJrf_l‘ﬁJF’»
NAISMP | Hepatitis B, | o 5. % 4 o Ol R A K
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# GRASP, Gonococcal Resistance to Antimicrobials Surveillance Programme

b HPE, Health Protection England.
© NCSP, National Chlamydia Screening Programme
¢ GUMCAD, Genitourinary Medicine Clinic Activity Dataset
® NAISMP, National Antenatal Infections Screening Monitoring Programme (4* %t % 4%)
"UAPMP, Unlinked Anonymous Prevalence Monitoring Programme (4% $» = jie ¥ S )
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8 GISP, Gonococcal Isolate Surveillance Project

® CDC, Centers for Disease Control and Prevention
¢ SEE, Syphilis Elimination Effort
9 STD, sexually transmitted disease

® Human papillomavirus
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#under the Australian Gonococcal Surveillance Programme (AGSP)
b DHA, Department of Health and Ageing
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1. Fte ¥ cefixime % ceftriaxone
zZ MICE#HFFF -
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e b 44,676 0 0 azithromycin % 2% 2 ik Ceftriaxone 500mg (7
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2. 2017 & % azithromycin g %
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Decreased e MIC2LOmMGIL) S5 | b oy therapy:

Cefixime was R 5 (9.3%)

- c d i 7,835 . susceptibility Ceftriaxone 500 mg (ix
BRI DRATT AGSPE | ISBL20LT 1 (gny7) | NOLEXAMINd |3 6o (MIC  (3.2013 . 4t * 500mg | &) 5 azithromycin 1g
>0.06mg/L) ceftriaxone ic i FRO M # | (7 IR) °
Eq:Ed e
4.2013 & % B 5 & L EKR
A8806 - ceftriaxone MIC :£ 0.5
mg/L -
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%G-NICE: The Gonococci-National Isolate Collection for Epidemiology: > GUMCAD: The Genitourinary Medicine Clinic Activity Dataset;
GRASP: The Gonococcal Resistance to Antimicrobials Surveillance Programme: © DHA: Department of Health and Ageing; 4 AGSP: The
Australian Gonococcal Surveillance Programme; ® GISP: The Gonorrhea Isolate Surveillance Project., "WHO #3% @ is 4 782 PR AE "}}*fﬁfﬁi Tk
Zr ¥ 95%.%%75 PG R IR T A R ATE SR MARE P > TR R F o BRE RN TR EFSL S
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