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Infections with sexually transmitted diseases remain a taboo, especially in
our society. Social discrimination and stigmatization has further fostered “the
hidden epidemics”. Consequently, it is difficult to have a precise estimation of
the numbers of the infected patients, co-infection rate, conduct epidemiological
studies and implement control measures. Sexually-transmitted infections (STIs)
signal the information of individual’s health status, sexual behavior and possible
involvement in high-risk sexual networks. Patients infected with one STI have
higher risk to acquire HIV or other STIs than healthy people. Therefore, timely
detection and treatment of high-risk groups can help to reduce the social costs
ensued by STIs and the transmission of HIV. Ten issues of STI prevention and
treatment are essential in Taiwan, which include: (1) STIs and HIV infections
are frequently associated, thus, integrated programs aiming at preventions of
STIs and HIV are needed; (2) underestimation and a lack of epidemiological
data of clinical important STIs; (3) the increase in the incidence and prevalence
of antibiotic-resistant STI pathogens; (4) introduced new strain types of
Neisseria gonorrhoeae causing local small-scale outbreaks; (5) more friendly
and easily accessable STI clinics and diagnostic services are urgently needed; (6)
high-risk groups are diversified and younger, and familiar with high-tech
devices and are difficult to access, which are further complicated by drug use for
sexual pleasure, alcohol and commercial sex whch has compromised
intervention efforts; (7) recent liberalization of sexual behavior in general
population are not accompanied by updated safe sex information especially in

young adolescents; (8) The prevalence of social network, communication media



and hand-held mobile internet device has changes the social behaviors, sexual
encounter venues and increase internet sex and one-night stand; (9) more
support to studies of pathogenesis and antibiotics resistance mechanisms are
necessary.

To address these issues, in this project, we have constructed a reference
laboratory for STIs, 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.
Integrating phenotypic and genotypic data of specific clones to monitor the
introduction, emergence and spread of specific STI clones in Taiwan and to
identify high-risk groups as well as trace transmission dynamics of STIs within
distinct sexual networks. We have provided diagnostic services for large-scale
anonymous screening and friendly STI outpatient service in a hope to reduce the
barrier of the hidden patients to seek treatment and receive STI-related
consultation. In addition, we investigated molecular level and conduct whole
genomes sequencing and comparative genomic analysis of domestic
representative  STI pathogens to elucidate genetic mechanisms underlying
resistance and virulence and to gain deeper insight of the emergence and
transmission of STIs between high-risk sexual networks domestically and
internationally.

Our major findings can be summarized into six 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 2016 and found

doubling of prevalence in male increase in younger age group which are 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 2016, resistance rates of 1437 N.
gonorrhoeae isolates to penicillin, ciprofloxacin, cefixime, cefpodoxime and
ceftriaxone were 45.51%, 94.92%, 0%, 0% and 0% by disc assay, respectively.
So far this year, we have not detected any isolates with resistance to
cephalosporins. However, we have found 28 isolates (1.9%) with high level
resistance to azithromycin (MIC>256mg/l). Though PFGE and NG-MAST
genotype analysis, we expected these isolates might come from the same origin,
reported by China recently. The resistance and genotype data of respective
strains have been feed back to hospitals contributing strains. The resistance trend
has been made public through symposium and publications to aid treatment
recommendation that fluoroquinolones are no longer recommended for
treatment of gonococci and cephalosporins should be used instead. Fourthly, In
view of the recent rise of azithromycin-resistance strains, we analyzed these
strains found that they countain 23S rRNA A2059G point mutation in four
alleles. Thus we developed a dual priming oligonucleotide (DPO) PCR assay
specified for this mutant, and we hoped this rapid assay can be used to the point
—of-care test for drug usage of N. gonorrhoeae therapy in the future. Fifthly, we
published a whole genome sequence of a MDR N. gonorrhoeae strain
TCDC-NGO08107 and studied comparative genomics of gonococci. Sixthly, we
investigate the mechanisms of drug-resistance and their correlation with
virulence and transmissibility.

In 2012, 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. 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.

Based on our research data and surveillance and control policies of many

countries, 10 strategies are recommended : (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 is extending to younger generation, (4)
concept of sexual network and delineation of domestic sexual networks, control
of extremely high risk groups (networks) should be prioritized, (5) trace, treat
and control sexual networks, (6) imminent threat of gonorrhea multiple-drug
resistance and necessity of monitor resistance trend and molecular
epidemiological study to timely switch antibiotic usage, (7) importance of
routine STI screening for high risk groups, (8) survey genotype prevalence and
change to provide information for control and vaccine choice, (9) promote
monogamy, avoid overlapping sexual relationship, get off sexual networks and
avoid group sex, (10) 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 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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ekt Ve pAFT iR PERY > 2 EHFRTITH HF F mosaic pend
O FR N T2 FIRT - S AlhF A EE e *ﬁ?]%%\(recombinant){%’s}* !
2010 £ 7 2t @ % 2012 # -+ 7 K > iBIR %A 2 F mosaic pend EHRT
ﬁi@#@?%ﬁ%ﬁ#ﬁﬁﬁﬁﬁﬁm’ﬁﬁﬁﬁﬁwﬁ%“ﬁﬁow
WapH ) AR L RS C KRR I REH T JAC -

PR RPN LR R R Ao T A R E R 2 B TR
LEPAFN G UFEPT 3oy APER BAp SR FRBEF A
FI A o BIP % - BB RBE O ATIMA S e 22011810 5 &5
Journal of Bacteriology®® - H 4. ¢ #8+ -] 52.15Mb > ¥ § — i# < - % 39,054
bp e R > & GenBank 2. % 4554 & £_CP002440 (4 ¢ #8)* CP002441 ("
) -

FAAEE S Qa2 B ERRSD S EHETE BV REE 0 3R
Qﬁﬁiﬁﬁﬁyq%Higﬁﬁééﬁtbi Ex Fipf o Aoyl o Bl

BRd etk > 208 c A 2T I LPEHRN KB
CEERBLp E2hHR AN ARETHE - ERREL R A
HARE R IR AR EE O REFRM AP pmsT o AP E
HBFRRAEL S BRRILFRERP L FIREFEIGFEFLE LA
BRE@HE) o 20 s 3 R Fr A B FRRRE R
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N2 RENE L LA v 2 T v °
R IR R TR L -V R EY E R LS N L
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C g
L ArEwdachk

AR 2 A s AR R AR R & R RRT E
Bofto e B R TRG WM Z AR 77 AR R ERFRE BEEE o HF

1

B &AL 53754 8 % f(Creative Microbiological Products, Taipei Cuunty >
Taiwan) °
2. FRAEIRE R DNA 5B

W F A~ ks £ % * PUREGENE DNA Purification Kit (Gentra,
Minneapolis, Minnesota, USA) % B~ DNA-f§ = 2. > a3 & K % 1-2 < {5 »
B BRI i R AT 2ml PBS R e~ 10-15ul A fREEE 0 B
37CiE & - 13,000 x g &g~ 3 & 452 {8 » 2 ‘2 #i% 5 4e o~ 2ml Cell Lysis
Solution » #-fm*e 32 B @ H 0 E T & (R i e 3k % o 2 15 4c ~ 1 ml Protein
Precipitation Solution » % i# & # 20 # ; 13,000 x g &< 10 4 48 o B~} 3%
fv ~ 100% 2 5 fiF ¢ DNA jwiic; 12 7T0% Fp %3 {5 4e » 50ul 7 Hydration
Solution & DNA % -k o 144 % £ g3 DNA (HF & » i%333-80C - &
i Fjie 2 4 7855 g 3 = ik gp 7 & QlAamp viral RNA minikit (Qiagen,
Hilden, Germany) £ & » # R HEGP Tt EF RS F FHFF M
DNA Z B9 5 o
3. *a 4 % A & 15 (agarose gel electrophoresis)

% 2.0% (wt/vol)ersf *a & $5 e 1X 0 TBE 4 #=% ;% (0.1 M Tris,
0.09 M boric acid, | mM EDTA [pH 8.4]) 100V i {7 § i 1~2 -] ¥ ; % %% 15
B FeH M AR B e
4, #}ﬁa £ multiantigen sequence typing (MAST)

3 g por A Fen¥) 737 bp * £ ¥ 57-P9CAAGAAGACGACCTCGGC
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AA3%-3" (por forward) Fr 5-SCCGACAACCACTTGGT!"'-3" (por
forward) - M t§ thpB A F| 2 ¥ 589 bp F K i@ *
5-1CGTTGTCGGCAGCGCGAAAAC!8-3 (tbpB forward)  Fr
5>-186TTCATCGGTGCGCTCGCCTT G'6%6-3" (tbpB forward) e PCR ¥ Ji i%
PR A S Rk 31,
5., VA EE FTHERE
#-T_B {8 @25 453 ~ Bionumerics 6.5 A F7 iR 0 g kg L E B
locus =15 718 » + 3 (http://www.ng-mast.net/)+* ¥t % locus ek F]3] o 1 ¥
v EEker loci 03 H e & 5 B e NG-MAST 41 %] » 22 28 H
2 FALE o NG-MAST E_p =  * *t & 45 & 4 4a(transmission chain) e3>
=0 BRI 2 B4 o Fuk R T por fethpB en® ELiTA Al 0 F1E £ G PR
FPRERFEL LD % NI N FROLF T ST L R
- @44t BB FTNEHOBFRrEL TR 2T | 0 R T
ANEPRAEIFALERETRE I RAL  NFIRENF - BlRER
A R AR S VR S P R TRRIEE T SN SR
Tt EES e AP ERF ST T RFT DArk & 4
¥r= iF G LAl s 0 B A S fr& & = ﬂ\’-ﬁ’“'lﬁ‘ﬁg’%\: ;e AR R B oo ek T4
$o B R IR IS RIE A F B AR G P (b § B3]
Bt > ABP DT REG AP o RPAK G L o Fa - SRR A
- BHRERDERER B - RFARFI B G F A g RRE-
AgFE AP o B ERHERET MEEL c A HRTEFEN-2HE
+ & A fed $F B T % 2 2 (grouping) 0 T IR A fR A B R
,3\‘ o
6. # o iR LR

[
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v penicillin ~ ciprofloxacin ~ ceftriaxone - cefixime ~ spectinomycin -

cefpodoxime ~ % azithromycin % = fé+4 % A4z piE2 -
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=~ 23
1L FEHBROIZAT RSN
w4 2006 £ 3 2016 & 10 7 s pid 37 ]E 7 AR T A (R - ) -
A DI 1 < egd 2010 4 3 7 i Plop G| BB AR SEETT M@ 15 2011
#2012 #2013 £ 15-6 0 % 89 » ¥ & R ity bl § i o
d BrE 2 g2 5 kg02016 £ 2 10 7 vt 42 2006 £ A7H 2,438 5 02016
EFAFHELEAN165 A 4P 2015 EF S FHE L A 132 A P A

=R BRSO R > A EAE

AAT 2016 EHpHUI L 2 AT WEFFH AR B AL
TEPREOLE A AFEF DL SIS A AR IFTHH 2 O

B Rk 43% g bldi s AR EOT 2015 E S Bl LT A F 0 R TR
PAFRI AL HEPLREPIT (R - B - )

%3+ 2006-2016 # £ 24,822 b ¢ > 95 22,919 6] 0 15 1,903
B> 247 2016 & & & &Lk o F R R 20-29 gii%g.Jﬁi&g(g] )0 ¢
STF O bIBE) 53.47% 0 A T BB A g bl E K A FeE G R o T Bk bl
Boa 550 20-34 K2 o b T B b 68.1% 5 & LRI A F 3 1529 2
b ORop b 61.97%8 3 E vk e o Aol o B0 LF BT
CEMALEEMEFEAERIE G MY A E BRI 20167 4t
9 5 12.49:1 v 42 2000-2012 # 5 & § ~ fEw]pt 10.1:1 § phevt Fog 2 24
EZ28 MSM 3 Ming 2 ii -

2008 & T L& B Lo A1 B Al om R bl FE g S > 4 &
2016 &3 10 7 3o AP Efch 2 Fticd © @ E » R B
40.52% 2 FRMHE A S A0 AL R B N BHR HE FIR(F Z) o f

EAFHETP 2008 EA2p FHEBENNAHF TN E 0 TRt E b
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B2 W o BRI R R A e B ML T 0 & 2008 <
FEipA o T IRELAFMSM) AN BT & PR R4 o
%%’ﬁ&%ﬁﬁﬁﬁw&im%amiﬂ%%:ﬂﬁﬁﬁéﬁﬂ&,@
BB Rk 75% o dofe [0k fn e MSM #EAE Y Eaf o 5 152K £ & ek
.g\\ o
2. F#Ed o BE FRIEAREFRL TS

MERFEFE SR FRIATE T B ERFER TS 0 2016E &
2107 4= = e B IA3THRH F B S8 FoRIRATE F T2 RPEE R &
T B 525504 ] 0 2016# 3 imBc B 2730 F LB = o 20084 10w 2 & A B
i%@%&amma;—ﬂﬁﬁm%ﬁ,mWEu@%%iiéﬁ%§%
Petrfe fho B A0 19 0 0 F AT R DDA G B P00 4 #2016 G B o
ST R ATAT LB A 829K 1E57.68% 0 H S L g R e 3k, { 3Rp)
B Frss

Beh s AT R 2 FARE A R AR MR B
BrALREFROF R REFFEL 4T E3 31T A2
3. HHFAKRZATELSH

3 H2006# 120162 10 7 > &8 & FRfer Fled SR ol 1)
SJﬁﬁﬁﬁ%Q%ﬁﬁoﬁ%#%ﬁ%&ﬁﬁﬁﬁwwi%%’i%mag
M202 39k chEdb LR A ML & HEM S R L1532 29% 3 3 &
B%EH o L EZN0 AT BOFBRALE P RA T TR
11.09:1 -
4. HEFFRELRFIZ L5

# 7 pend 2k F1# 31 i penicillin-binding protein 2 (PBP2) ¢ A% 32 7 £
BOE LB E R AR B W H 8 B FEPE ] & #- TR Y TR 9 PBP2
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EHRARE AT A H 39 BAY (15 XXXIX 3] 243235, 0 &4 - Bz
AR P, TR LA PR N o gt LR R R P AR Tk
T B <M a5 £ F 44 (mosaic structure) 5 pend A F -3 1E
% F)th ¥ penicillin-tetracycline~B-lactam % #g & 3~ chydr |4 & hg 3 55 24397 o
39 Az 7 > X3 XXIV ~ XXV~ XXVI > XXV~ XXX~ XXX ~ XXX~
XXXIV 2 XXXV 434 2 5 B R G 174 B 0 mosaic &
non-mosaic penA # ¥z PBP2 ¥ I B A 5 B 3 o AR A B I cE
Atk dUIR 0 (e EF 5 mosaic pend K FIDFIRE F R OEF A s E BE
{-;Fi H¥ e Ra A 2016 & & A ¥ cefixime £ ceftriaxone # # F% 4
AR 0 AT E KGR {T mosaic penA Zk Flena g 0 7 i v E_E 1 A PR
e - o
5. HEAEHE FIL G EFR LA

7 41 * penicillin~ cefixime ~ cefpodoxime ~ ciprofloxacin ~ ceftriaxone »
spectinomycin = &% fo cdnd & Mz SH 5255 TRk A L F TR IE (T 4R
B AR T8 A2015F 4e ~ 7 azithromycinig (742 & chZE F AR (4 47 o
AT EZIR o o FH A S 0 20168 5 F) A B penicillin £
ciprofloxacinenfF @ (414 F 17 & B F i 5 45.51%%294.92% - # *;f;]'}%’upenicillin
Rt Acd g L P o ciprofloxacine i E R  E L B R o

Bp 37 [ % ¥4 & cefpodoxime s 14 5 =tk $ceftriaxone & cefixime
e L ﬁ”lpﬂ’}%ﬂ #E T RAE R @ 4 F azithromycin e 2 400 &

L 1.94%M=31) - E#Y BcE 31K A E K LA (n=28) ¥ EE
FooRR R AR BIPE R o At P B IR O EIRE I G F
# =+t penicillin? ciprofloxacins i AR F I > 82013 1 2016 # cHag 4t
kg o HFZARIRRAHRL ZIREEL HRT A A ¥R 3

23



W FHEA T2 R R IcZ R
6. JI* NG-MAST £ &FH AP #HFH2 £ F i f%:;ﬁ%

EAF T ¢ 1% NG-MAST 04 4] = 2 5 454 2006-2016 # g A4
BREFAFAAH PR FRFFFG 17 AL R DREFA - H P
& & Y 5 e STA21 It 5 B T ik 8.54% > B {73 2009 1 2011 & >
@ ST419 it 4.09%=% 2. > H v 4~ %] 5 ST9918 ~ ST2318 ~ ST7871 ~ ST738 ~
ST3821 ~ ST4654 ~ ST7848 ~ ST2992 ~ ST359 ~ ST225 ~ ST2194 ~ ST&35 ~
ST2180 ~ ST547 £ ST2148 (B I )eo d & i im 2 jn TR PR A 4T
ST Al w & i & ¥ R % ST547 2 ST2180 i 2 BA| Wi &2 T I
MEfe & s 1 o pEm 3 o B % ST421 ~ ST419 ~ ST225 & ST2194 i&

Bl W em R R e S 4 o 22016 £ > ST11624 AFA U gt 2w
EoeBraEvaib o fras ERARA BT Pp R AL A4 ES
Bede 5 A TR EFE T% E&R 5 AT 5 EEFE 2020 K(k
55.74% > B ) gtAlR P w EHFRE A TEEL » fLRIE &2 MSM 7§ 4p
B e 3 B L% STOI8 £ 3 % R FARE(E L) ¢k ST3821 &
ST2318 i 5 B2 &4 P &5 % a &7 p LR A0 ik 5= 3
(ST2318)% % = % (ST3821) » FJyt 4 ip|st & 3 ¥ ¢ 5 2016 # #3 & B 4 %
e ML EE(R &) -

7. HEASE? FIL FAEFRB LT

>~ 3 41 * penicillin-~ cefixime ~ cefpodoxime ~ ciprofloxacin ~ ceftriaxone
spectinomycin - f& 7 Fo ihdnd F MR AW 45,2551 TRk 4 B F TR AR (7 4R
MR T 2201518 & E be » 7 azithromycinig (7 o2 & #5714 A
Y7o AR EFTE w oo WA 0 2016F S F F B penicillin

h
# ciprofloxacin ePHu 2 vt F i9 A W B i 4 45.51%8794.92% » L 4= 3 E
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penicillinf< % |+ fFtRvg 5 F 2 > ciprofloxacinsgd (4t F iv & g v* F i
FLEE 4 o ¥Feefpodoximeshfn 1+ R § = & 5 $EE 32 [fF 5 42  cefixime
2 ceftriaxone gt X f£ T F AR R S E X AR FR(B w) o @
azithromycinsFid f40L % % 1.95% (28/1437) (Bl =) $*+/£2013 % 2016
AR RGO  HEZ AFR FHRNRL I RE R fERE A 2o
B> 2@ ZHFFTH24 0 5 P is2 W& o
8. & B 4i¥i azithromycin FAHRFAFLAFIATZ RE LA F

d % azithromycin 7 5 8% * 2% /0% # & F)(chlamydia) 2 # 7o+ F
BH D0 &? RABURLG 5 - 8% F 5% AR ARR i L gEF o |
R jdd 5 L azithromycin B FL8 f Ftr iz & 427 ¢ |

7
ER RN R T I N S T N P I L

Flpt oo gt B2t F K 2015 & = 0 B 4a 4 azithromycin i& 7 E R TP A 47
72015 # = 7 3 2016 & - ' 475 & azithromycin B @ 2 FHR (& 37 HR)

H P 5 28 $k NG-MAST 4 4] >+ ST1866> & # 4 %+t ST8784 (2015) ~
ST10211 (2015)% 7 $k ST13838 (2016) o #* ¢k » 2016 & 110 " » 4 HLATH]
% FLE 2 FHR ST5309 2 ST304 4] = o 5d A F A 3lF i AHe 450+
™ B ST13838~ST10211 ¥ ¥2 ST1866 F= k> @ - PFGE Bl » 7> w ([l
A) > ST8784 ~ ST10211 ~ ST13838 ~ ST5309 2 ST304 » 2 STI1866 Fl:¥#
FWB R (G80%4p i R) KA H P 2 EFE M aSTIS66 I % 34 B
g PBHEES o ST AERELAT] AP LT F SR RS
azithromycin s B 14 2L F1> @ 3527 mtrR~erm 4p B 2L %]~ 12 2 23S rRNA »
cd TR A TF IR AT § azithromycin 2 2 B L# 2 FikI5 4 23S rRNA
14 BAF Y L5 A2059G BER % -

9. B FIL azithromycin FikP-3g &P 2
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4o i B F% 1 azithromycin FHR Y 7 A2059G R % 0 5 7 B dt ik
LB entgipl > 3 0 3R R TRA %5 A ZEE S T APEF R T dual
priming oligonucleotide (DPO) based PCR # iB| = % o 4cB] 4 #7717 > N iF:E
* % fe i NG-MAST A %] e & AZM-HR AR T3 - 7 UEFRT i &
WRGFT 7 F 320l (B 4)e
10. & RHFERFE2L R

VUERSERENETAE @Z,Lj[;;m]}ailﬁp b » &= B HPA (Health
Protection Agency, 4p & **# K1 CDC) & 2008 # ¢ jid* %’3},%‘ Fadrde » T

- fEaric B A2059G e B0 2 G oskeniip] o b th 5 37 HRE B

P FEE B2 Ie ks kB, (GUMCAD) » &M FRELE R E
(GRASP) ~ B 74 2 F & Rl %] (NCSP)2 B R A& © 5 J & " &
(NAISMP) » f o BEF i & T 0 P8 = B O g o 4718
MadaB e R kg o B e B bR R BB Lm TR R E S (STI
screening coverage) ~ { = if 3= P~ {8 |2 4p B i iE PR 73 (easier access to sexual
health services) » 14 % 4 {7 2 =B % 7 (sexual health education) > #8 3f &7 7>
m R = &5 GUMCAD G PR TN TR EERa
AM BEEAZE T e TR BeE RO EED ) D
B P4k, 2 HPA B uan TRLRES 2 24 0 P HEE
MER - BEpOb'e > » ERFIEFLFRLET B IR S0RE -
fe® 42 A & £ GUMCAD & 2 #7439 I %,—f;,z el ENU LRI SRV

FAEDR ARG AL HIV- 54 2 b 2 4 nfr ima 2 {228 -

(WAL 5 2 KA E ks o GISP (Gonorrhea Isolate Surveillance

Project)s* & » 4o f 1986 & (% =)o 7 EWZE LBt GG ERBR A
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# R Fd e et 2 T2 2 GASP-LAC (Gonococcal Antimicrobial
Susceptibility Surveillance Program in Latin America and Caribbean):* % > &
A AL e REFEFH v FR A (ER %?‘f PR AT W
B 5 02010 & 2 #R0p 619 131 § 4 (k£ #2010 & 4 ¢ #3.09
0.42%) B 2 7 5 R mEAR R REAED T RT g S A ERE
FIE S R B 2SR (B ) T AL E R R FERe Y - 2 6o
%@ﬁﬁ@%ﬂwwﬁp TRRFIRZEPF OB D ATAR F LG
; Blx - ARGt o BEUHE TR
Ay Bk R DT R AN A RE R s
BAIL A T s RE AR 0 2011E H P BH 12,1184 » &
AR B REFHER 16258k 7 P ERZHPRB R FEKROERT
E- X FUAHRAOREE A Z BN BEST AREL AR

g2

ﬂ\»
aﬁ

B - G

g
™y
4)@
+H
\+—

B PRIE » B AL S RSB S PRI H B EEF 4 M F LD
HMA S LR R o AP P A ER (3 @ BHIV)FR R o il
FEREHRAALE T HN K FEPHSF Gk LR R RH

FEHS (£ 2 )e
2 ITRBER RN CEIRNEFRECABBE R EL %K OR

TR H PR U E P -ﬁ:i%rgqb;;??r BEiEZR o SFELA 2 0 B w1 B R

S

FALE T b s fok > a B FHE be Wy ¢ - & F 0 43 220104

[}

3 Fcefixime % azithromycinisf % prink b o 37 & K& F45%k 1 F Ak
Mopidedz 7~ 453~ F o 25 B% (F 1, genital warts) § 3 4e et
>

i

CH R R FD F LGRS BRSO R R T
ABELE IR ZEREREIAGTEURPORY BRE 0 NE M
PROVHE LY AP VDN AREY BT T E G PE PRy AY
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Biohh 2 prnb|+ » Bfie R apind 2R BEP D PR ITHRS > LA

E

Yowh AT o FREE Mk F A~ U R BRI o R EFATPRE A
b2 @ o
11, BFAFEHAFARZ2ATIHTA

@Wﬁﬁ%%ﬁﬁE*iﬁﬁ%ﬁiﬁﬂ%ﬁﬂ’QQQ@Wﬁw%
B35 LA E sl gk B ER(NCCP11945) » 4 3 € 5 3 % 0% B Fk
(FA1090) » 2087 3 & 2k en 5 £ 3t~ (ke — A P13 R B B id ~ 1
2O R A o 3R R B TR 2009 £ A P EaR %
BPENLE G %A EREE A D FR(%I TCDC-NG08107) » 1 ¢ *
KB BT A o e B S BER AT o A& 2015 &
i€ * ST3821 * penA H_X A= k> 2 4 cefixime 7 7 b E4H g £ 14
SEA (T 2 A TR P A7 > A4S Y cefixme FLBE I F A ek T
12. ApZ2 ARG T

SORARELE 2 AR TR E A S T RIT R AR T2
EFGE o SRFAE R F AR S B ST RN R i AR
MBS e F R enig 3T o Sy R E FIRAPIRFERHRE AR T ApRA
BLEEY o nRm BT TR AR M AT
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LRI S

2IRZ AR D B IRG TRAR 02 AR AL M @ L Ao A

Wﬁﬁﬁﬁ,% M1 @ Ao AcHIVE & & b E B e > 2 % cn ¥ 18
2 Ak gq% s G do L A B T }_ﬁtr‘g ¥ L ﬁfr’*’»’?jﬁfﬁ”%ﬁﬁ% -5

TR AT RE ﬂ#&H@@%W EEp o A HE g A EFACHIV
BAE T REE . 5 LR EREOL IR ARELR S 270 L
M S o AP FRlEEAR DL FP  FRH F R B e
Koo FRFERR RS LB o VR ISR Y BOuEH 2 B o gk

Ep G He R

\\\ﬁr

TREREF B ORB PN BT R
fe TR FR L dg sl o A endRd s dp o B BB Gk 2 MSME
HEHIVEAF P 3 £ BB fo T E 0o T LEiF pra%mey o
(FF)EFET PHAGRIADPRERGPREZILT2ZY - AT &
0158 #FHFBRAE BT Felkkz » 322 - ZHAM LD HF
FHREERERL RPEAAET S 2 AgrRaRERL 7y 20
ﬁﬁg AL ZE o F AT F R N B RERIEL > UFERY B
CRP AT S E BRI E RH o
BH e B R Ao P A E ReEAs4p 0 125052, 55 E g
Bk s i 4R o b Bicp 1B obr L andB g o A8 R 17 2000 £ 3 2012 E 10
PSR AR G E R T AR g A 4T 4 2000 & 7 7 s A5

IS

2003 # 4 7 gt £ 10 P 3% 0 232004 & ¢ 5 H9FIRE
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KR b SE S R T T 2006 & A 15 x B4 LB B e AR E
#2010 # 3 % = EI‘J)]%I}I%:FEJ@?Q“E?PT“? 22003 & 10 * I 2004 & ¢
T GIBCR A 5 A ] SAL g B F iR BrR 2 Blde LR S
Home party f {7 % #f £ 3% » @ 82006 & & I 5 & Jp 6] i% B 4o chIL % > J2
Hs Mo BRI FOIR o A 2010 & 5 ARRTH 2,300 5 6 0 B A 5
HELF A998 4 5 F 32008 & - 2009 £ E L g A 7.08 2 9.27 4 > @
£3 2016 & 10 * 5k > 2016 #3F4 F & L g 4 165 A 4p# 2015 &3
45 gE L E A 132 VARG ALY 2 & e % 2R A
RS R R E R -

FOEFFREE A7 < F R ERp Il F TR EE A7 1 R
B S Z AR R AR R W E AR B VAR S
WA FEE PRk o BN e B BIReh e 0 R R B R
B S A4 M il o mﬁg‘«ﬁ‘/ﬁi “HIV %2 ## 3% 22 .|+ lﬁ—’lb}]iam
AR b T 2 ARF AT R > Pt 2 BT AR M 1 R GG
BOMBAIMG T LB e JREBIEFF PSS FRRAR
) A

23t 2006-2016 & S & 4 /,.fv#}?’:ﬁ‘ FXem o BRI S MR TR

Ly

PEE e R AR ¢J~mﬁi%%gia$wﬁ,ﬁ§@g
PR ATRECAARERIRAS KT REF CBLARAERE B
f@?“"ﬁkw#ﬂ*orﬂ“"i‘i&F%%&%ﬁﬂj’fig‘é&%%vﬁé%ﬁ?’fii‘%°
AR B 9/ fnlt 2 G d 2000 & 60 4.2:1 ¥ 32004 # 4011101

% 2008 & 1 11.9:1 0 3 4 & 2016 & 51 12.49:1 » 3o |20 T b 1 88 FF @ 3% 5
v B MR G RGE Mt T TR E TP R A AL 0§ 2
Bt P A AR R SRR PR EaRp A EART TR g o 4
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HAMERE AT R4 B0 nFip oy g o) o » BEFN
AR FAt R AR FTHYHO TS LI EHER

AR R —?L#}P‘amﬁﬁﬁ% %.20-29 m}?awﬁi:ﬁx9 » b TR }J;amﬁi:
53.47% » 12 Hhph bl ficA 502034/ 2 I o kT P 6168.1% ;5 ~ (ERIA
529/ 2 FF o & ']”i_:ffia 761.97% - BLE BN £k FIR > § 1 L
w3 15-194Fr20-24k £ &2 K > 2 B G BB fok B 0 2 FH A B R %
WW%*&ﬁ&%iW“Hwﬁa%»wwmm; L SERCEETE A
FHRERE G b ERERTE e R A el
% e T

kER(2016 £)BF 2015 EHFeF S ARETH T TR £ 5 10
PR T 2R 1437 kTR R 2006 & 4 7 42 g B 5
PR F TR F R o A m T T IR B 2003 £ L FR A LT e ﬁf]f“ﬁ
3t ciprofloxacin s (4t F g iE 952%° - @ A e F L Ty « qp o
J€.2006 & 4 1 312007 £ 8 * 2 B 474 D] P E R ET ciprofloxacin g
B ke mRdpd B 0 H 3 4 #2016 E)NTE R T LB ML F 3 i
94.92% 424 EF 7 05% - R B R AR ABRITSES B F R
ciprofloxacin 7 #L# {2 etk /{7 Fedh P % > 2 Fdnd F @ Eprd 3 H LR
ek o A SRR o T 5 R 'ﬁ/r}%%@m&ai% ¢ d floroquinone #g £
Fod BRI FRAORL R X LSRR - RER - &
Ao 2 RS BRI G - ] INS  F AT I R R B
b b Ao g S o (R BB BF # ¥ penicillin ~ cefixime ~ cefpodoxime -
ciprofloxacin ~ ceftriaxone % spectinomycin > 6 &7 I chind % F@ (4453
2.7 R0 & 2010 & 3% penicillin @ AR 3 3.6% 3 4 0 H

ciprofloxacin R ™ *# 3.8% > @ 83z 7% #f4i2 % cefixime {- cefpodoxime
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FEF M ARS 2 §IRT ' PIL % o ceftriaxone BE AR W A G LB AR AR &
BRZMT 2 Atk SH 4 o &4 & & > ciprofloxacin ~ penicillin $#.%
PARF b Acd Eg L P A s @ cefixime & ceftriaxone X 14" M2 FiR
% spectinomycin fL% |+ FRBCT A IR o BERAot o HFH R R FE S
BB M TR B 7 E R E PO AR 1 L R th o
‘b J8 2015 # = 0 B 4% PIE azithromycin B $% 1 F PR © AZM-HR
3 & % ST1866 5 21 » @ 4 £ R|3 ST13838 &= » I * iz AZM-HR ?ﬁf%
4 A2059G % & o $ > A 4% DPO PCR #iie» it & # ehfg i 1 2 %
BORCPIRIHEDFERF ARET N EREM A TR RN R
o

M E R F A F OB B AT 22 B AR o R T
®*EG AL s F A HE DR FEAFYNAREERPN 4G
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threshold) 5% -

(v R) 1g -




. ¥R ¥t cephalosporin 57 g 42

- K§ » ¥ ﬁ'{—g‘_’ﬁ i“aéﬁﬁél[‘

.3 TR " #ic azithromycin 7.2

Cefixime Decreased £ #tk MIC £ 16 mg/L Dual therapy:
i DHAC AGSPd 1981-2016 15,728 was Il‘Ot . susceptibility 2013 &£ ;B 500 mg ?eftr?axor?e 500 mg (73—
(2014) | examined in | 5.4% (MIC ceftriaxone 55 7 FR " & &) 22 azithromycin 1
AGSP 0.06-0.125 mg/L RGN s . o
I g (v 1)
2013 EH R 5 EREBE
& A8806 - ceftriaxone MIC
£ 0.5mg/L -
. 2014 # %} azithromycin g %
T % (MIC 22.0 mg/L)=n
FITAY B (2.5%) #2013 &
At L:J ( _03 ﬁi‘ Dual therapy:
(0.6%) % » U d & * )
£/ | cpC GISP* 1986- 350,062 0.8% 0.1% azithromycin ¥ — 157 - Ceftriaxone 250 mg (L
' 2016 (2014) | (MIC >0.25 e e %) 7 azithromycin 1
mg/L) . 2014 & ¥} cefixime g X 12T | g (v JR) °

"% (MIC 20.25 mg/L) sh itk
B (0.8%) #2013 # %
0.4% o

¢ 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; ¢ AGSP: The Australian Gonococcal
Surveillance Programme; ¢ GISP: The Gonorrhea Isolate Surveillance Project.,” WHO 2 3% @ ip i 2 7858 FRiE o I 2 Tk B 4 004 95% R HFooxs
BRI R A AR B S%I REF L TR H T F o ERA TR
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~ 2006 - 2016 &
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Bl = ~2006-2016 # > %k A% [ 2ARE T P

40.00%

30.00%

20.00%

10.00%

0.00%

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

53

600

400

200

penicillin | cefixime | cefpodoxime| ceftriaxone | ciprofloxacin| spectinomycin | total cases
2006 58.67% 8.00% 13.33% 0.00% 65.33% 0.00% 75
2007 70.78% 17.53% 23.38% 0.00% 90.26% 0.00% 154
2008 64.73% 7.73% 12.08% 0.97% 93.17% 0.00% 207
2009 66.67% 3.08% 5.59% 1.35% 93.45% 0.00% 519
2010 70.34% 3.88% 2.95% 1.24% 89.60% 0.00% 644
2011 60.34% 1.33% 1.52% 0.00% 87.67% 0.00% 527
2012 51.04% 0.41% 1.66% 1.24% 81.74% 0.00% 241
2013 60.87% 0.00% 0.00% 4.35% 95.65% 0.00% 23
2014 49.23% 4.62% 0.00% 0.00% 93.85% 0.00% 65
2015 39.40% 0.73% 1.47% 0.00% 95.38% 0.00% 1363
2016 45.51% 0.00% 0.00% 0.00% 94.92% 0.00% 1437
100.00% 1600
0, M
90.00% / "\)\/ - 1400
80.00% —
/ - 1200
70.00% -
total cases
1000
60.00% == penicillin
50.00% 800 ==cefixime

== cefpodoxime
=i coftriaxone

== ciprofloxacin
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2012

2013

2014

2015

2016

WST11624
WST11522
[ 5T11570
W ST9918
mST2318
mST7871
mST738
WST3821
W 5T4654
5T7848
W S5T2992
W ST359
mST225
mST421
W S5T2194
mST835
W S5T2180
W ST547
mST419
WS5T2148



v
7

~2016 & S #a F A & ST 3] %

NG-MAST types in 2016

WS5T11624
573821
M5T11570
573287
1 5T1866
W 5T12416
M 5T3099
1 5T10604
1 5T13509
1 ST7867
L 5T12158
W ST12635
I ST5702
W S5T12159

HST2318
M S5T9918
WST11522
MST4825
MST738
WST7848
MST12554
MST1766
MST7871
W ST10672
MST12813
WST7877
W 5T3047
W miscellaneous (cases<10)
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Bl = ~2016 # %3 F# |2 azithromycin # F7 Fj 1R ST 3] %] 2 & B &

(azithromycin MIC >256 pug/ml)

Ay B 4 ST1866 England (2014), China (2008-2009, 2011-2012, 2015), Taiwan (2015-2016)
ST3102 China (2011-2012, 2015)
9 A 5T13838 Taiwan (2016)
2 ST12731 China (2011)
ST12736 China(2011)
7 M ST10211 Taiwan (2015)
6 ST12732 China (2011)
WST304 ST10133 Australia (2011)
é 3 4ST5309 ST10572 Australia (2011)
= wsT1383s A ST5309 China (2011-2012), Taiwan (2016)
STBY17 Australia (2011)
3 571866 ST5343 Canada (2010)
5 STB727 Sweden (2012)
ST143 UK (2010)
11 M ST8784 Taiwan (2015)
o ST1513 Scotland (2004-2007)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct ST1704 UK (2010)

ST2152 UK (2010)
ST470 UK (2010)
ST3311 UK (2010)
$T1443 Scotland (2004-2007), UK (2010)
ST2193 UK (2010)
ST9768 England (2014-2015)
ST649 Scotland (2004-2007), UK (2010), US (2011), Ireland (2011-2012), Australia (2013)
ST835 Italy (2007-2008)
ST2142 UK (2010)
ST8927 Sweden (2012)
ST4980 Canada (2010), taly (2011)
ST285 Sweden (2011)
ST225 UK (2010)
A ST304 China (2012), Taiwan(2016)

ST2386 ftaly (2007-2008)
I_— ST2309 Austalia (2011)

ST1392 Haly (2007-2008)
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B~ ~2015-2016 & > # % 4% 2 azithromycin # 7 7tk PFGE 4 7

NG-Spel-1 NG-Spel-1

Azithromycin(MIC, pg/mL) ST
2015NG0B75 5256 1866
2016NG1005 >256 1866
2015NG1050 >256 1866
2015NG1054 >256 1866
2015NG 1285 256 8784
2016NG1317 >256 10211
2016NG0223 5256 1866
2016NGO789 >256 13838
2016NG0OB29 >256 13828
2018NG1122 2256 1866
2016NG1387 >256 1866
2016NG1405 >256 13838
2016NG1442 2256 1866
2016NG1467 >256 1866
2016NG1504 =256 13838
2016NG0610 >258 1866
2015NGOBS9 >256 1866
2016NG0330 >256 1866
2015NG0833 >256 1866
2015NG0708 >256 1866
2016NG1112 >256 1866
2015NG1245 >256 1866
2016NG0430 2256 1866
2016NGO785 2256 13838
2015NG1430 >256 1866
2015NG0598 >256 1866
2016NG0011 >258 1866
2016NG0OB4S >256 1866
2016NG0417 >256 1866
2015NG0782 >256 1866
2016NG0016 >256 1866
2016NG0447 >256 1866
2016NG0545 >256 1866
2016NGO768 >256 1866
2016NG0606 256 1866
2016NG0728 >256 13838
2016NG0741 5256 13838
2016NGO755 >256 13838
2016NGO740 >256 13838
2015NG0933 >256 1866
2015NG 1354 256 1866
2016NG0158 256 1866
2016NG0208 2256 1866
2016NG1390 >256 1866
2016NG1456 >256 5309
2016NG 1497 256 304
2015NG1350 0125 1866
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Bl 1 - fI* dual priming oligonucleotide (DPO)-based PCR = ;% i ip|

azithromycin & 2 |+ F e

A ) B
DPO based PCR analysis for AZM-HR
A3p0e 2015NG 2016NG
| 23S rRNA | — paps
:2:;:::;:::;::; S e =38 BRIE 8588438 12 38R IS 35

e—>
43sbp PETPET PP P T L ol el e e

' >4
1024bp

- . e L [

Primer Name Sequence ( 5'to 3')
NG_23SrRNA-F  GCG CTT GAG AGA ACT CGG GAG
DPO_NG_A2059G_R CAA AGC TAC AGT AAA GGT TIl Il GGT CTC TCC

ICR TTC GTC CAC TCC GGT CCT CTC GTA
A2059G WT
W 1N N 00 O N O
D 0 «+- N O O un
N N MmO N o < ™
S o= =i O O
O 9 O 9 v g9
Z & e B &
n 1n 1 O© VW OV un
e I = I B~ B B~ B |
S O & e O G O
N N N N N N N

<—433bp

606
740
741
755
768
785
789
829
846
blank

2016NG
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ST11624 3.4 =~ 7% &k » & §3)
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v

~2015-2016 # - % B $L% |£ AZITHROMYCIN # ] #tk PFGE 4 47 .57
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