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(2) Abstract:

Keywords: Sexually transmitted infections, Neisseria gonorrhoea, high-risk
sexual network, Chlamydia trachomatis, Antibiotics susceptibility

surveillance, molecular epidemiology, international surveillance

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 eleven 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 2013 and found



doubling of prevalence in male of 35 to 39 year-old age group as well as
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. The further increase of male/female sex ratio may
be associated with increased transmission among MSM (Men who have Sex
with Men). We also identified clustering of gonorrhea cases during summer and
autume as well as in northern region which may help to prioritize control efforts.
Thirdly, In 2013, resistance rates of 431 N. gonorrhoeae isolates to penicillin,

ciprofloxacin, cefixime, cefpodoxime and ceftriaxone were 66.8% ~ 98% ~ 2% -

0% and 2% by disc assay, respectively. Maximal MIC of cefixime and
ceftriaxone showed non-resistant level of 0.064 and 0.032 mg/l,
respectively. 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, NG-MAST delineate N.
gonorrhoeae in Taiwan into several STI transmission networks, including MSM
network (the predominant sequence types are ST547, ST359, ST2180, ST835,
and ST2253), MSW (Men who have Sex with Women) network (ST421, ST419,
ST2175, ST2178, ST2194, and ST225) and the networks consisting new types
introduced from other countries (e.g., ST547, ST3680, and ST4378). These
networks displayed different co-infection rates with syphilis and HIV and
antibiotic-resistance patterns from each other. The Northern, Median, and
Southern area of Taiwan have different ST distributions. We have traced
long-term trend of ST changes and dissemination of STI pathogens with high
resistance. Additionally, we have developed tools to visualize the relationship
between potential sexual networks (including ST changes and resistance) and
time. Fifthly, we analyzed penA genes of 3,053 isolates and identified 39 types,

9



with X, XXIV, XXV, XXVII, XXVIII, XXX, XXXI, XXXII and XXXIV types
having mosaic structure. Strain haboring mosaic penA gene is usually derived
from MSM/Bi-sexual men groups and has multi-drug resistance (MDR). We
also developed a simple and rapid duplex PCR that can discriminate mosaic and
non-mosaic penA. By using NG-MAST and analysis of penA sequences, we
found that the majority of MDR gonococci strains in Taiwan may be introduced
in early years with subsequent domestic clonal dissemination. This finding
reinforce the importance of participation in global surveillance as in our recent
publication on a clone closely related to superbug ST1407. Sixthly, we have
analyzed the reported syphilis cases during 2006-2012, and found that the
number of cases and incidence rate were increasing stablely. Surprisingly, the
age group with the highest incidence rate was not young adults, but elders over
than 70 years old. Seventhly, we provided free and easy accessible C.
trachomatis and N. gonorrhoeae, diagnostic services for anonymous HIV and
STI screening program and STI outpatient. In 2009-2012, the positive rates
were 3.7-5.0%, 0.2-0.4%, and 0.1-0.3% for Chlamydia trachomatis, Neisseria
gonorrhoeae, and chlamydia-gonorrhea co-infection in 22,440 urine samples.
Eighthly, molecular typing by sequencing the MOMP gene of C. trachomatis
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 2004-2011; E
genotype is the most prevalent genotype. The type prevalence of anonymous
screening in 2010 showed that there were significant difference in male/female
ratio and molecular type distribution among different outpatient clinics.
Ninethly, we have developed the method that detects six STI agents
simultaneously, namely, Trichomonas vaginalis, C. trachomatis, N.
gonorrhoeae, Mycoplasma hominis, Mycoplasma genitalium, and Ureaplasma
urealyticum. The preliminary result showed that co-infections are quite

common. Tenthly, we published a whole genome sequence of a MDR N.
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gonorrhoeae strain TCDC-NG08107 and studied comparative genomics of
gonococci. Eleventhly, we investigate the mechanisms of drug-resistance and

their correlation with virulence and transmissibility.

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 via bridgers 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 and reduce the risk of

contracting other STIs and HIV.

During 2008-2013, approximately 2000 cases of gonorrhea were reported
each year. Using bioinformatics approach for network grouping, we estimated

that heterosexuals constitute the majority (75%; 66% male » 9% female) of the

gonorrhea cases and MSM/bisexuals 25%. Cases from MSM/bisexuals showed
increasing trend, while those for heterosexuals showed decreasing trend. 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.
In 2012, the World Health Organization (WHO) has announced the
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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
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respective hospitals/clinics which have contribute strains to this surveillance

programs to refine their therapy regimens and patient consultation.
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$ cefixime % cefpodoxime 1 7.7%Fc 12%3%] 5 & & ' 3 2%F- 0% > &R

BITRAE ok B ERIEMH B ipF D 2 F L2 oo

#Xm > P A penicillin {v ciprofloxacin & # % € B F R 5
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M
E

AR B 2ZARFLLDAERR X FRE RS ek BT Y 3

N
>

B o

<y

£

ad

FPFenseilo > 6 > FIRd Soi ek~ WRE FRE 0 F AR
Fehght bie P REHE PRIk~ WEAT P Is i 2% B
Lo Bm Bl v AR EOEIRE > 3 - BARANHE B AR TR
ﬁ,*fifk@4m¢n4ag@ BB 9F 60%PhE o kPR L
N N A 4 (Treponema pallidum) ~ # 7 (Neisseria
gonorrhoeae) ~ ) p% # % *p%]"(ChIamydia trachomatis) ~ £ g j¥ £ (Trichomonas
vaginalis) ~ # 78 i .gljf: 7 (Mycoplasma genitalium) ~ * ip’ﬁﬁf{ 7 (Mycoplasma
hominis) ~ # 5. < v%’ = 1% gFj(Haemophilus ducreyi) % 2/t £ J %8 (Ureaplasma

urealyticum) % -

(g

FEvEd BRFLAFILIRE  VRILAEFY - 4 e

Fp252f BALEFL 292004 ¢ Nmpk > 4Py - P
FBLA B oAk #\‘};«‘f},%:f_é-‘)ﬁ], PV AR S R AR AR S @
REF T > T dhA (e E)F RS R 3 B E F R Y 1%
HEMFS FPRERE P 7 iFd L& % & F e GART DL R
kARG AR ATSETS 0 I TR 4 HIV Gup A TR F
B P ERRE R TR S 0 £ B CDC A E T e PR R R] ¢ d 1R 4
(4+4+ 47 KDa =i lipoprotein & F])~ 4 5. = V‘%’ = 1% 7 (4 ¥ haemolytic cytotoxin
ATFNE H S });‘34 (&%t glycoprotein Dz ¥1)i& = 485 /& £ multiplex
real-time RT PCR -3 % £ #p| > 2 fliﬁi%.‘*« I e WA FEY kR
Wﬁi\ﬁi%%iﬁﬁ\ﬁﬁﬁ%%iiﬂﬁﬁﬁéIﬁWwﬁ%&ﬁ
multiplex real-time RT-PCR -

A gm0 R B S P51 BESE ) Neisseria gonorrhoeae j # #rilde > & & 2
SEHPATBOBL O F 2T o FAFHRAS LWARRG
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= g% 3 5 B Ry 4R H ko s 0] i MSM (Men who have Sex with Men)"?

HEHE EE I BB cHFALRRE AT TR REF L AR
Wimie o L KT E R U F)R E IR B LR g sk e 48
Fig THRALF 2L AL E€ERTE ~F F ?HF (ectopic

m%mmwiﬁﬁﬁﬂﬁﬁﬁ°Biﬁﬁﬂ%&ﬁfﬁﬁ@%ﬂémﬁz
Fogd vRl@iE A FEp AT E jlw;};}:];:]i%%cml F] f"%ﬂ}’\f‘)ﬁ’v?
F1 5 DT RIS 5 2011 ko e GIATH 2,036 B0 #F 4 F 9

-i—l-g'&

ED

8.8 4 o A iFd ik LRI o bR B T RS o T R
H ;;]rﬂm* % 4 penicillin fv tetracycline e 4 3L ; i# # 4v > Quinolone v
Z Atk i R L FL4] 0 * £ o Ciprofloxacin i (L FR B 2 2
o £ B g A P hat L 4 2005 E BRE = F B2 A8 E 2007
Eg LD 2B Fla g (TOFORE T o ciprofloxacin FE M F ik i b H
i 75-95% 10 o BB R E B e 0 B AR & B etk
FpFeBE 5% EFREFFEF LR BB TR A
F%?Jé%%?ﬁﬂﬁ%ﬁ"_%&qu%ﬁﬁ*?%ﬂ sl
hs

oS F]#’ "k & A3 % 4 N. gonorrhoeae multi-antigen sequence typing
(NG-MAST)# i s & FTA > KRB f3h A e & %Y i (7 D548
2 BRBELARARGEE 242 JERFT) o B W3 MAST 2 4 3
RIRERE - ;ﬁ:;,;‘;#gﬁg A H TR B 2 e e 5 il e % (sexual
network) » ¥ i& @ F IR AR ML EF Y > BFIIWE K I fEE S LN LTE

BAEHBLEFAML & " HpFaFRFLYNpEF Ly 2 F

L 2 %%1°EF&F%%%l—ﬁﬁépia%*’%ﬁWBM‘
P  hEPAEF L EHLFABPREREREHRR T B E
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NG-MAST i F#i@ ih i 58§ 20 dnl 4 3 B LR RS 2% %
#OPo m Ao AN RE LRSS 0 5B WL A &
"2 NG-MAST 4 A+t ST338 4] » # 4t » g 4 ST338 % i MSM ¥

B bERARB AL G § R E 20 BEST R L por e
thpB & F1 & 71 % 1 e NG-MAST A 4| % e & FueA|u b 42 > 4 &

L kA )1 o

Foebgiad ot gyrA & parC gvRAd A ¢ B2 RE o FREFET
quinolone #F 42 % 4c ciprofloxacin A& 2 F R+ 4> 11 2 penA A Fligtiic
%4 1 AR 4 A1 438 (mosaic structure) ¥ it 2 B3 F R LE LG M 2oy
o I AFZRE DS CEREERR S REFHE PR TS
By BB ALAT AT MEERE > n ERAEL AR DAL o kiR
BRI TRLFEYEL DEY 4T U LR RN ARE R
Phern (7 8 o A5 R 1B BN B o 4 12 PFGE-spe-NG-MAST
A pR i m TR E AR 2 RE A T2 A 0 P RRR R
T BN B2 B o N R AR E R R 21-50 ROk HE
(X 7k 82-87%) » ¥ I ihi & 4u]4 ST421 ~ ST419 ~ ST547 ~ ST2180 fr
ST835 % > p 2 &A= 5 ST359 i@ “hd= > pt A|BE A PB4 53 > (e H 3 4o
hig B K& & hE L o ST547 {o ST835 i 2 W *haR 2 A% » @ ST547
{HAFEFRY FESMSM %2E P FFad| b2 - o @B I - A7y
SR LT RFAERRS 42 HIVE R s o f AEgN IS
WA R EGE O RERII RO ISERER 2 BALER LR P

HWHANTFRAES T LD ORISR F o RSB
FEHEEIe F R A2 B AR T A 5 @ 2 F E DR T Ao e Y

SPIPRE > S L RTRE B AuER > 4 D AEL RESEY - BB
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FF A Fl5 penA s mtrR ~ penB ~ £2/8¢ ponAl A F] 0 # e fARE D

\m

BRI AR EBAIZ N2 TS 2R o 1 cefixime B A o0 A& 4
d 3t A d ¥ penicillin-binding protein 2 (PBP 2) 7penA 4 F]@ 4% » - B4
60 13 P Ak % 4 44 ﬁi’—é (mosaic structure) ° iHE Kk p = 4 'Iiébr)}% itz &
#1577 DNA % B € 38 & F 3 cefixime chdn@E |2 < tpde B o H s Fidf |3 4
75 Fl4e mtrR ~ penB ~ ponAl & R+ ¢ 35 k3 cefixime {2 o e B2 AR
T2 & o KA > mtrR fr penB i < ceftriaxone i&%ﬂ?bﬂm?‘f%fik’i’ penA
o — 44 o 33 ponAl B 7 % ¥t cefixime 2 ceftriaxone 7§ &5 & o
ARFIg s FLHPafitesFL? oa &5 &R i penA o
MEAT R S FR D cefixime i o H @Az T )ﬁa? q B
FRULZL 0 P P RO TSR FRRE Y 0 BR A IEF AR B3
(clonal expansion) ; & ¥ — & & * “%’ A FlenT T4 > BB GRS
Hiu i P AP hEHERY > ¢ SHIT TF %F $ mosaic penA
Ik T;r?]}l% Bl X2 IR - H) AR & f2 € 2 Ftk(recombinant) & F > d
2010 Fw ¥ zf ® 3 2012 £+ 7 K > eI %A 2 mosaic penA shE R T
ot TR MRERF AR ReEE) > BRUEFRELER AL o B
AH | APRF AR T AR Y ¢ R WEH T JAC

BRAZFAR A + 2 2wt @dns - » B4 F &
B 0 LW R R LB A TR L e iR
FEGFRFIFHF ARG o AR ERE A FEALE . kA
ﬁ%ﬁ&’ﬁgﬁaéﬁgﬁﬁSMMrm%ﬁ&ﬁgﬁéiﬁﬁ%mm,
MEdEE2Z § 22350 St iR iR s TR ER L X Bk
® IR R B Pl e d WEPRHE AR %f‘:@i%i@m’i’ép\%iﬁ’!ﬁmﬁ’:)?5},\%!4\&’%?
Vimte B ARE 0 TR RFRRE 0 BN & RRF o F o PR F R R
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(NAATs)s s e Jr £ e A E8E* > T 5 3 &1 &% AFF ik &%
P & * » |4 Roche Amplicor (Roche Diagnostics Corporation) ~ Abbott LCx
(Abbott Laboratories) ~ BDProbeTec ET (Becton, Dickinson and company) %
WA AR P % F o plasmid DNA 54 B > ¥ 7 Gen-Probe
APTIMA™ E_12 23S ribosomal RNA % 8 jB[4E - NAATs HjiFer i 8L 4 3% it
AR & B fLeig > o GER - R EF T /AP R RO
o2 He - PERRRIPHERS -

Ry & F e v (out membrane protein, OMP)¥ 4 5 19 & i
FA0 2 SR Pt h FAE AT BB AT AR £ F 2R

lE’
Fex ¥ A 4= 2%:B#¥ (BBa~D/Da~E~LI-L24rL2a)~C 3 (A~C -~

Jin

H-Vla~J~K{frL3)~ 2 ¢ F# (F-GafrG) - * ki #FalT * F ik
e A RRIE > £ F U ASB-Bafr C ¥ 2HR (3 H AP
S ) 3R o FAID MKV EAAREER ST M bldo g

p3

EoBEL A F PR pp T b ¥ o8 A LILS

%n}—

g1 iCyr sk B ¥ % (lymphogranuloma venereum, LGV) &% 4 4p B °

=
o

bzth o @A G 1 & DRSS § R L e e A G B

’ ~ ’ 2 Vi - 2, —, 1s 2 ’ 2 X, 27 ~
DAPE FA KRR L SRE A B phF g T o £

=k

e FALRT AL FERRF FRFAPARAGR LTS ML B
AteEr gy B g b s fle c AP Y S RE R FA WA

o EFRIOBATL > Tk H ¢ EAgnt F5F(22%) 0 D & Da
A5 19% F A5 16% T35 15% KA 5 11% G35 11%H A &

6% > Ba 3] 5 2% - A FIHA A S8 e S@aeF g et

FZ R (p<0.018)2 b EEE b S F AN AT B pgEjpiToH ¢ o
J Al K2 3]ehR Feg P FF) PRl 2 FA ditk— Renfia) o LA RS
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A
|

REFP PR AR RS B2 TR A3 EREF ] LELE o5
ii"h’iw}#%ﬁgf'&”’ EAREER P FPL AT P AR R
RIAC A P LR IR 0 T £ R AR MR T R S RF A

RIF) P 2 A2k 0 2 ¥ - B2 (T ompl gene e VS2 A S A F] o

RXN
Jreh

2003 &L F B4 RS B ErEL #0100 4R
§ 3+ g4 7 C. trachomatis L2b » @ E R f&rip = p 7 %4 (LGV, 5 »
BALRR ) 2 3 S Gl AR A AR R R AT SR
I~ B prEFe FE A HIV A Rf ~ A 252 REF L o fgd LR
“*J%”??Fi/w\’}‘r e & ,%Jziftf%‘f—?ﬁ'}ﬁf,)%??ﬂ‘@@ﬁ'ﬁ#%ﬁ%‘i i BT Fran ki
R T REF AR A AR A RERZF B 5 0 TR L

4

FE e TEaFHicrye 2 Do ir k o IR ahd B FEd ~ RE F
’é@‘]w?h @iﬂﬁmﬂ-’"l““\’i‘*’%ﬂ“ﬁ ""‘:lléii:f‘gi, ﬁfaulﬂbxﬁ 7fi
PR AR E NS R FRCDC Y ¥ E2 H MSM %hHE o pLF L

¥

BV REIER e FELELEF Y FRES - BT &
T3 e LGV E 2R E RIS o B LGV R R LETEE 0 % 1
Bk )2 B R Y g % deoxycycline & 4 0 T F E T ind] 0 ¥ A b
R F L FREALFFSELROPF FL OB pERE 0 G
AL S L R RIS LR L A w L FER A
ER7 A FadFhEmi e AR ZDOLGV % RUMAE 4L
B R RN FE35% PRI FAT 8.0% &2 hE > T 4R
A7 5 FDA £H#ESHFEP T O * IR I h LGV % REA L 5 0 3
3% % % * ¥ hin-house #%k ™ 2 o LGV ig 4 B0 3MiR L MSM *%3¥
F]pth oL B A4 MSM R 4o fFkr o 3o LGV ehEgR[ B A R
EHIV R HF s LGV g 44 » 83 genft il - #F R LGV &
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KRBT RAR TS 1Y 80%3 HIV A R 0 53 2 D
B4 FAu 5502 30% &% CAP Eald 10% o

w6 e 4 78 5 IR BB ACTRA R A Y A AT R Bt g &@&;ij
*ﬂiﬁio}é%gﬁgﬁ—ﬁébﬁ:& s Pk FenaE k0 @ S pplg
?ﬁ‘4?%%%ﬁ%“ﬂowﬁ&%ﬁﬁ%¢wm%Bgma%%—ﬁﬂ
+ 0 7 PCREKET G281 bp e F1 7 B> = ¥ & H A T 7 2 R
A5 T e P D R /;aqﬁ@%“opﬁ;%%a%%M%

if,ﬁ_iﬁiﬁzﬁ]ﬁﬁﬁﬂiﬁﬁf}ﬁs?}iﬁ%@— Wty o UP B E AR - AP
RO AT B o 2 GEE He A0 4o o mgpB A F1A A 0 fie & JRgm A 1
RERY fRi et A R RN @2 R - itk R EOR A AR
(ureaplasmas) 7" %4> = & %gg%ﬂﬁl\ LArFRE LA R R - e
g Fl_u_’}%*ﬁg REEFE N2 AGHE o LA R 8
CF A R e SRR R A ATRR R R %
’%\iﬁ”ﬁiﬁ)ioﬁi‘%"%’nlﬁ*ﬁ?] - EPRIE o AL E AR 2 F e

R
MRT S FILZERY Fha A AL P At CON33CHEAET

BA2I3 A7 AL E o n JRG s BRI ARAAE XD H B 4
R NERRE om FIRGES] o TR JIF B A S e g s
%iﬁﬁﬁﬁ@&%ﬁﬁ%ﬁ&@ﬂ%%i@ o 17 kefT 3 12 PCR g3 ;¢
WE RPN UM RERE R - B X AHEFE LT S

3350

£ i Rl % 4 o i 8

SAEN BN L P R AcH T A BRI 2 L3 TR
ZOA Tl LiFSDT fRfery > AFERT BN OB FERE T 2 AT
BE R o P Y- RBRFLEHAFHD2AFMAEF| S A2011F 17 5 £
Journal of Bacteriology®® » H % ¢ #8% -] 52.15Mb» ¥ % — & + /| 539,054
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bp 7 4> & GenBank 2. % #3554 w| £ CP002440 (i ¢ 48)% CP002441 (§'
BR) o SR Z v 188 IR B F R 2 0k A strain 52890 K #8 4p 12 > fe f Dutch
2 RE -

poa it 4-¥F ) genome fr plasmid & {7 L i - s 470 FEBSH N E 4
Z M v i R F) > kT A F#E 45 (horizontal gene transfer) % 3 ~ 12 2 F F]7)
g1k 2 R enid B 14 (genotype-phenotype relationship) e 2% 7% 4~ # 28 5 B >
wRETFEY O F- > EIFETHT o 2 ES g]fgmi\"]ﬁﬁ, CEPfr4 2
B G RV PSEEE AR & B (repetitive element) ® a0 p AP e g
FEENAP T AR MECE A S R T B 35‘%%7“&% A
S B DNA 2 P i B EAR - % - 0 APRRFE Y ¢ LR O3HRHE
(FA1090, NCP119452 TCDC-NGO08107) 1% 2 A FIHg L ¥ » T #2357 5 2
FBrEa g2 FREADMARMEFEZE HE L mHEAFH
(pseudogenome) > & {7 £ 174k 328 FI N 7 (gene content) ' ¥l isg & 47 o &
Ffﬁﬁ?”%@i%ﬂﬁgﬁﬁﬁﬁﬁmiﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁi%
S0 JR > FLR R R g S h R BAT

WHO 3+ 235 & #5355 448RATPEBR A B2 A 4% pmi 2
FZ AR AT EFRBRE2 TR G 0 R ko2 Z 0 X 950% K iRk 5
DEAEAHTERR LA 4% g3 232 27»-Ye 7 £/ CDC &3
FEEF AR BBAB L HTI56E £ T 1% AR Rl iE 7
FHFEREHBEE A S DGR P BREE WAE BRHALLE D
CEF CHERRENERE > A LU ERRFH LG FRDE - L2
TR R FE R AR AT R ERD B FI R Y R Reh
B RWEAFGARF R A Flafl % % Rl FRETPRS OE
Bomp A gardda @ wieRkiesd D0 o Fl 7 2 0B R gL
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A% A LSRR E R R RRE et -

Point-of-Care Testing (POCT ) T L4 eip| > 2 & A ke w o o eh

POCT > ¥ r1 F »x¥fh 6tk » & 3 }ﬁaﬁzmrgl‘*’ B R D B & i B e R
LR “![vpé;-/r,)%‘,]ﬁ"?l};;:‘flﬁj % FlL IR B 4] @ 'L:; &1y

AT B A AR R Rbeid iRl Y o WHO #& 112 f8 40 POCT > Jis
#+ & ASSURED % > A % affodable > S % sensitve > S % specific> U %
user-friendly » R % rapid * E % equipment free » D % deliverable ¥ % & & 3
SRR YA PR PR - MR E P R Rl > 2 AR T &R
Exp o TV FELFTEDA o & POCT Hiirf (L8> AL AEAHT
e POC 4 & 5 Agglutination assays ~  Lateral flow tests ~ Flow-through -
Solid-phase ~ Optical immunoassays ~ Complex heterogeneous analyzers -
Immunosensors % = 2% » ¥ b & 4 3 4 3 & HjiFen POC A1+ Real-time
polymerase chain reaction systems - Probe-based system ~ Bioluminescence
real-time amplification ~ Microarray technology ~ Micropump technology % -

o B s POCT 5 1% $idp & o~ &8 0 924 i3 g R (T30 ekl 4e R
émﬁ%m@iaﬁﬁéﬁ@ﬁﬁ%@ﬁﬁﬁﬁ@%%@MAw<%—>o

¥4 8% A 2 3 4 nontreponemal assays iR Anti-Cardiolipin
Antibody 4 rapid plasma reagin (RPR) ~ venereal disease research laboratory
(VDRL) ; treponemal assays # iP|4# B 1+ Treponemal #<48+4- T. pallidum
particle agglutination (TP-PA), enzyme immunoassay (EIA) o nontreponemal
assays &% I“i—‘]g'f EEAF e A ETHRPITEZIEN 0 & Treponema

PR R AT REE G A
B 245 4 & 5§ #RI(Traditional algorithm)#_-t 12 nontreponemal assays

f ¥ > 4% 5 B E 12— 12 treponemal assays FE i E F R A F (Bl- ) o
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e Traditional algorithm 3 &'+ > nontreponemal assays 7 {%® ¢ biologic
false positives ¥ & ;% p # 1 o F]pt 2 5 23F § F % ¥ st * Reverse sequence
algorithm - 7% Reverse screening algorithm - i #8 L 12 i {7 treponemal test
fs o 15 144 %8 & % nontreponemal test > nontreponemal test & [5 - l%L L%
2=t treponemal test (] = ) - Reverse sequence algorithm 7 % f&4+F e 45 #e iRl
% - |4 Treponema /48 ¥ i#F 4. biologic false positive ; ¥ p # it # ;P4 EIA,
chemiluminescence immunoassay (CIA) g multiplex flow immunoassay
(MFI) » p #ofRl™ ~ & G fete M > £ &5 07 o

FiBE > DR E FFRREDLE > EHETE R G PRE o <30
sk 1 EL'Fi:}?? PR G et R 2 RS o o doridnd] o B
FRPEIRORFZ S ZLAER AN EPF T I LD EHRPN EB
EEMBLp Z2RRDZ2ELAFINARET 'E\E’-/F‘J#m%'”%fipﬂlé
%%#x%ﬁﬁﬁ%ﬁ%éﬁ,ﬁﬁﬁﬁﬁjﬁwﬁﬁ%ﬁboipfﬁ
HBAHRIFL BB REFARARPN L FIRZ B A REHLT 12
BRI GFoFT) > L2 e S BT IFEMFH A EFRARRE B
L AEHL AR G TR TR R 2 B s $ R R -
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K A
I Fjtks ot e §

RN STEAE 51@%&@?}%’#%&1%—%&?&%%1‘%& T F Il
e d v it 2RER G 2REFEL B EF AT
T XFRL > BB ARME Fk > 977 FIRY S L RFE B35
% o M FI A A ST 4 1 & A (Creative Microbiological Products, Taipei
Cuunty > Taiwan)i 8 fE5F = £ F~F THEFF - FH PP+ E R BHE -
BAFAETERS -6 Fefi 1t §RERIF 2k
M &t 0 PRk e MR 7 L% F)/#H ) PCR R -

P2 IY T PEHFFERRKRME > 5J Roche COBAS
Amplicor C. trachomatis test (Roche Diagnostic Systems, Inc., Branchburg,
N ip] » BB e T o BiEa i %ﬁ%ﬁ*’i B A-200C kP o
FiEFISH DNA 52> T B AP 5% - 3 L Sd RPR £ TPPA
twiRl > R B e T TR -T0C k4 o 2 g R K FE s

#%Ef]u%"fﬁ T0C Ak > M Flie FF k2 (7o ¥ h32009&6" B
ERBBRFEA LB R LR E AR PP AR G
20Crk4ae > Ficfg 14528 > L5 d Abbott m™ Sample Preparation

- ‘.mn\a-

e

SystemDNA (Abbott Molecular Inc)2 m2000spTM (Abbott Molecular Inc.) >
BoEe PR S Bk SR PR R F O AR R o
2. R LBtk 2 & DNA 635 P

o ) A~ Btk & 8 % PUREGENE DNA Purification Kit (Gentra,

Minneapolis, Minnesota, USA)% B~ DNA » fi 2 2. » A £ A £1-2% {5 >
B ATk m R A0 2ml PBS R0 4e x 10-15pu0 A fREE > B %037
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CiE - 13,000 x g dgp=3pdm2 60 2 “,/TTJ 7 5 4v~2 ml Cell Lysis
Solution » #-fm %% % % F A E T4 fRhe e Ghs %k o 2. {4 4 ~ 1 ml Protein
Precipitation Solution » ® i & F204) ; 13,000 x g 3.~ 104 45 o B~ + ;Pi;‘,t% A
»100%% 3 f% @ DNA stk 5 11 70%Fp £ 16 > 4 » 50ul £ Hydration
Solution ;& DNA j3 -k o r 4 % % & 3R] DNA e0f & > %7330 -80°C ° 12
Frite 2 24 B RIRGER F PR EH & QlAamp viral RNA minikit (Qiagen,
Hilden, Germany) £ ‘e > & PR H 2p 3 357 2 (7 R &2+ ¢ 14 + 1 DNA

EPin B o BP9 DNA k530200 rkda ¢ o 15 R B 41 o

3. 2 "5 R T & & F7(agarose gel electrophoresis)

& * 2.0% (wt/vol)shmh 73 % 8 35 e 1X < TBE ’ 7% j% (0.1 M Tris, 0.09
M boric acid, | mM EDTA [pH 8.4]) 100V i& {7 7 i 1~2-]- P& ; L5154 4 -
TN EEE SN

4. i B % F 2 N R PF £ 485 B(nested PCR)

HwmiE R f A %F e F A2 2 Y o ¥ - RPE L 44 NLO-NRO
51 3 30y 3 omplA F1H 1,130 bp e & FLoPCR F &% # 5 25ub p 2 5ul
# Bl DNA(50ng) > 12.5ul 2X PCR Master Mix (MBI, Fermentas, Lithuania) >
0.5ul & 4831+ (10uM) » H &p4e AR KR 3 o W F4~ 4012 F RIST 54
88 R 35K FHRDRIF BI4C 60§ —>2L1054C 60§, —72°C 80F R &
MEF R R ST2C 10 48R £ F B % - X Rpsésan
MOMP87-C214 ¢hp &551 + 3 1y ) - X HprE4a4 51,130 bp FEP
£ R A584bp ] BB @ Fe sl 3 A H 55 s $ & (biotin)ig 4 > ]
Jo 8 5| RS £ 4hA F PCR DNA hS'shé 4 2 4% - PCR F % # &
25ul >} Z3p % - X EPF £484 F PCR DNA - 12.5ul 2X PCR Master Mix
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(MBI, Fermentas, Lithuania) > 0.5ul & #&31+ (10uM) » H 44 Z&5-KiR 5 o
ST AT £ B R A RIEF B9STC SA MR R 0 355 UK
P F 595°C 5045 —AEfr56°C 5045 —72°C S0 R £ F 5o Bis b
72C 10~ 4% ¢ ut £ F 5 - PCR B E # * PTC-200 (MJ research) - K f# &
WF A 5 12,0 % 7 FEN fa AR 7 DNA Tk A 47 -

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

5. By % F|DNA 25 2 3|5 §

ompli F1F B d 7 A pa s ¥ 47 % » 12 QIAquick PCR purification kit
(Qiagen) . i* PCR A& 4 » #-5 £584 bp #71,130 bp * i {7 =& & $7(3730
Avant Genetic Analyzer ° Applied Biosystems) o #7 & * 3l 3+ ¥ 5
MOMP87-C214£ NLO- NRO » ¥ 14 #-VS1-2¢% VS1-4% & 2/ 5k o 975
HPCR A 4 3R G o &2 o TR o
#-IF R B 722 GenBank (www.ncbi.nlm.nih.gov/GenBank)_+ 7 C. trachomatis
% % B B 4 B/U-1226 (AF063208) - B/B-16 (AY950630) » D/B-120
(X62918) » Da/TW-448 (X62921) » E/Bour (X52557) » F/ICCal3 (X52080) -
G/UWS57 (AF063199) » H/Wash (H/UW4) (X16007) > J/JUW36 (AF063202) > &
K/UW31 (AF063204) % & 7:& {7 b #f - ¢ * BioEdit 7.05%< %887 5 € & 7|

g

6. M d ¢ multiantigen sequence typing (MAST)

Bt por A Feh737 bp ¥ g * 5 °CAAGAAGACGACCTCGGC
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AAY-3 (por forward) Fr 5-'""°CCGACAACCACTTGGT'"'-3* (por
forward) - 3 tg thpB A F & g 589 bp F K @ #
519 CGTTGTCGGCAGCGCGAAAAC!E-3 (tbpB forward)
51 TTCATCGGTGCGCTCGCCTT G'%-3” (thpB forward) - PCR ¥ f i i
R A )5%46 0

7. BEAE SV HE TR EE

¥-T_R 15 chB A5k ~ Bionumerics 6.54 47 8088 > A dikE F A B
locus 15 7] {8 » + % (http://www.ng-mast.net/)+* ¥+ 2 locus =4k F] 3| o ¥ ¢
VoAt BT loch e R g 5 B W] NG-MAST 45 0 22 = 585
2 T E o NG-MAST £_p 5 % * >t F 35 1§ 4 4#(transmission chain)sh-
*’ﬁﬁﬂﬂz%%&ﬁﬁﬁﬁmw%ﬂmBﬁ?ﬁﬁ@yaﬂﬁ%aﬁ@ﬁ
A RBEE e Bk AW FPRDR T L E LA B R
- Bgse PEFEFAENOBHeELL TR 2 RT | P RF A
NE PRI E A BRBTARL A BN R SRR - BRERS
ARG A T 50572 @ Lsh> ¥ ot 2 4pidid o spfhenfiin o Har e
B ERES E ) PP AP ERF LA e BTG Ak R R
EB AR B A o h B A AR H G L L ARF B dok R A

B Era- Ml ic P72 %5 d‘]/}?“‘mfﬁﬁ RHcP fupfx ¢ @38
Ao RABE AT IREN G 9 o AP E @mp’?%“afﬁiﬂ
BlRerorRERF - B - RAKRF BRI T2 Pp RRE- A

4.4
b

B AP o R ERBERT EFE c AFHREIFRN-FREAL
Alfed $ FR PPN T %2 2 (grouping) 0 F YA fR e B R AT
Foobo i i R gk AL o B e M HEZ P 3] S] penA A TR ER

wo e A BEk Fan T BE ) s o 2 ﬂ}l—’-’i“ﬁ’”

\
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BEBRY A ELEL R AIFETIEY T g VR AN A
Pt AR RE B2012& AP HEFD N FHHPISLFERE T
ebois 4 o83 O 18 4 & H LS f s 5 FRTS Y NCBI # 2 BLAST
o o
2

P2t R

AR RFEE GEFNTE o0 R F ek

8.3 A B R A
2 penicillin ~ ciprofloxacin ~ ceftriaxone ~ cefixime £ cefpodoxime % 5F&
Fd & KgplE o
9. BT AHE RS F‘F*] s % #F(Haemophilus ducrey):73% % 2 PCR # 7] 3
Haemophilus ducreyi =irloci ® iE 21 H 16S rRNA £ %% F i Bl o
2 PCR F B3c+ 2439bp ch? B+ /] o
HDF: CAAGTCGAACGGTAGCACGAAG

HDR: TTCTGTGACTAACGTCAATCAATTTTG

10. 2 738 & i 7 (Mycoplasma genitalium):733 £ 2 PCR ¥ p Y

Mycoplasma genitalium £ loci ¥ £ &) mgpB 8 F]§ 1% plenihene 5
PCR * J3x~ 2 275bp enF < ] o

MgPal: TGAAACCTTAACCCCTTGG

MgPa3: AGGGGTTTTCCATTTTTGC

B % F718 B Joergen Jensen % 42004 & 3 & real-time PCR = j% » 4- 4t end_

MgpA 2 %] e
11. 1% 4 (Treponema pallidam) s 3 5 & i

’fﬁﬁﬁ—%#m’gﬁ’*ﬁ%ﬁx v‘}ﬁfi*]‘\,aSOOul’%ﬁWP Nb nﬂ-/)a \fﬂé\‘%—?i

32



R W%k P ¢ 35 > 8 EIA (Total antibody Enzyme Immunoassay, Syphilis
EIA), IgM #i88 EIA (7 # 3% 4% %% CSF # t)%2 TPPA (Treponemal
Pallidum Particle Agglutination) » RPR (Rapid Plasma Reagin) - ¥ $|3 4 7 &
7 - &M% 5% pFRE 4o Inno-Lia (Inno-Lia Syphilis Score, INNOGENETICS,

Gent, Belgium) °

12. + % (Treponema pallidam)- PCR 4 i#{*°

1247 kDa 1 lipoprotein % 1% 1 jp| etk o 5 PCR F B*x* 3 260 bp =
BB o

TPF: CAGAGCCATCAGCCCTTTTCA

TPR: GAAGTTTGTCCCAGTTGCGGTT
£\ 4% DNA polymerase A 2 ] - 513 B 7] &

TP Pol For GGTAGA AGGGAGGGCTAGTA,

TP Pol Rev CTAAGATCTCTATTTTCTATAGGTATGG,

x4 5 7 5 FAM-ACACAGCACTCGTCTTCAACTCC-BHQI1 - & & 1% i

% 95°C, 10min, 1 cycle;3 % % 50 cycles 5195°C, 30sec, 60°C % 30sec % 72°C,
30sec °

13. i iF & (Trichomonas vaginalis ) PCR # 2]

P£if if £ (Trichomonas vaginalis ) PCR iRl 5 %% % i iE 34515
(TVF ~ TVR » TVCF ~ TVVR » TVK3 ~ TVK7) » & &i%xit 5 95°C b4 45
45 = % 95°C 3045 > 62°C 1448 > T2°C 1448 &1 T2°C 10 » 45 -

TVF (CCAGAAGTGGGCTACACACC)

TVR (ATACCAAGGCCGGAAGCAC)
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TVCF(CATTGACCACACGGACAAAAAG)
TVVR(CGAAGTGCTCGAATGCGA)
TVK3(ATTGTCGAACATTGGTCTTACCCTC)

TVK7(TCTGTGCCGTCTTCAAGTATGC)
14. Seegene % £ 5 T R & 3 ¥R

AR RTINS 2 L P E R - RS - iR R AR AL AT
Z 3 M A it R Trichomonas vaginalis (TV), Mycoplasma hominis
(MH), Mycoplasma genitalium (MG), Chlamydia trachomatis (CT), Neisseria
gonorrhoeae (NG) and Ureaplasma urealyticum (UU) e~ %2 % ¥ j£ 2% 3§ ¥4 & &

+ & = A TEEERS

15. 2AFIWTAE A DNA P2 2t

AT Y M AATFIEGLAERP 2§ T A ¢ w4 Jllumina/Solexa
GAIl T 223 5 BEFE o 44 a+ §3 5% E(reads)P] ¥ CLC bio
R E 2% % £ 2 contigs » £ 73| & & >1 Kb i contigs 1801 © 5w ©
B~ 18 ek B B (optical mapping)% NP p FAF RN 1 E > Ao B
BB 73 % % GenBank > 354 ¢ £ > £ 2,154,835 bp (% 4% CP002440) -
839,054 bp (¥ &% CP002441) » & § 3 § 2,1514045 1 B 42 X 3 % (open

reading frame, ORF) o

16. 3 F2 o+ Bk PR

FIPATRMBIEL AP LT HERATIME S P HE
LR BT B BAFIHT 0 2 BLAROATIER - 4

2k T B L P 5 E AR 5 B (repetitive element) E & 4p B 0 & 32
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DUS (DNA uptake sequence) % # 7; 4] DUSI*® ~ dRS3% # 7y 4] dRS3 Nf1* -
12 St B fE s & R+ B & 0 CREE (Correia Repeat Enclosed Element)’’
Pansv e p (TR DA S T AR A Y B L TR T
R NP1 AL :iéb,%‘gu BAKRE X P EDNAZ 7 i iR 5 - > A
P # GenBank F = = B T A 3tk # F (FA1090, NCP11945 2
TCDC-NGO08107) it > ZA FIRE R 7L 4 » T H-23k P 5 2/ P &0 £ = F R
AR F F R H E S R A FIHEE R 2R gy F R
)i 7 £ 17 FIN 7 (gene content) oLk B 1R A 7 o
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ERINES 5
L FEHFROIL A T BAY

¢ #2000 £ 3 2013 £ 11 7 il 4R )38 7 AR R RAe (B)= ) e
A B - < agd 2000 F 7 0 s A 2003 £ 47 18 IR
£ 10 7 A E TR % 0 B3 2004 ¢ ST s bl Hc T S 2 T SRS
BT R 2 2006 £ K {8 X F AR B e AR R 0 32 2010 # 3 7 % i T bl
B ISNETT TS > @ (5 2011 & <2012 & ~2013 £:95-6 % %2 89 1 HEH
P TR Gl S ek o d a2 A F kg 2013 2RI 1LY 5
AATH 1895 bl # A F9E L g A 81 4 o 4pat 2008 £F L g 4 72
chgp 4 F L b2, 201l 2 2012 e A FE L g A 88 v LT R
FREA T 0 AT E 0 R(2011-2013 E)pkopsF - A # 4 F RS AR LD
L (Bl= )
A 15 2000-2013 E poppm bl it P 2 AT 0 AR K G AT A F(6
TR P )T P B gt 5(26.5%% 26.9%) 0 i 4R &

O
G

G b &Y
FRLHEIRSE > 107 FFIFEL 0 HEHIEFE S F(FE 12
P)a TR (Rle ) -

%3+ 2000-2013 # £ 21,391 bl > §4E5 19,524 60 5 1,867
bl o & ESCK 1L 2029 K2 s bldd 5 0 b 0 o Gl 453% 0 @ § 2
H MR G| ESL R S kg R 0 T M bl s 3T 20-34 )R A e
6] 65.3%; & MR A F 4 1529 k2 @0 b S s 6] 52.3% - B bl Bt
g Lt g5 10.1:1 (& 2 )0 2000-2012 # 5 b 1§ L 4]0t 77 5 10.1:0
VR B BEe 2008 E G191 ME L RAEIT S E R H R T S en
TEPERL (BZ ).

BB 2000-2012 & ks b1 2 F g > H Y B % K
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(15-19 f ~ 20-24 & ~25-29 f& ~ 30-34 & fr 35-39 )z 3 4 5 5 4 &
st o pteh F R S FRLARR R R R S Ah B EIRNET
AfeBo b9l 4 Edbh 2 4 5 T4 0B > B4 et B8k
PR IRT Fe e FgiARE -

g A gk o bl 2 S A 2000-2004 £ I L E 8K 3D E RS 03
dro £ 15-19 F e 20-24 R EdL kG 14 BAe 1] Rawfde o B Eap ks
F 4.5-8 Bensf4r o 22004-2007 ERF > LR EHE 2 F L FRERTEZ
FAredB g o § 20082010 & {5 > 475 A & e o £ 8L BT R 1.4-1.6
AR E s B n L 20-24 e 30-34 K EEK M g R ¥ 28K S
<o f2000-2010 & B 04 15-19 phE s 2 opE L F G 12,5 B2 H Ak

A

FHL > B 5 2024 AE&K T 9.5 B2 H e > 2011-2012 & FE'P% 15-19
Fagr 30-34 p vk 5T OEARE > H AR E 82K (20-24 &~ 25-29 &~ 35-39 )
= +2 (BT A)-

f= 01

\
IR

S G 0 20-24 4o 25-20 k& &K R 12 2 S A 2000-2004
ERTFLIBE A8 282 5B aute ;@ 15-19 ffr 30-34 K& £ &k
P & 2000-2003 £ B § 5 6 fe 2.2 B kg 4o o % 35-39 hE g E 2 S
Bl bgensit by £ E& R 42003 2 2004 HEfS A E TR 1.4-23 BT 5 4R
#2005-2010 # FF > 15-19 f{r 30-34 & & m ciff s 2 5§ 2.4 54 2.3
Bt 2o f 2006-2008 & o 20-24 2 25-29 g EdL K 2 FHS AR
TOEARE o (e B 2009 & B H oA M4 27 B4 1.8 & 5 2010 £ 5
Bl R o BEAR L 80K B 4 F4B% 7 0 = & 2000-2010 & Aoz 15-19
PR\ 2 H T T8 B A S B L 2024 R ERK G 42 B2 e

20112012 E/F » 54 15-19 ke R 244 HopEdp g 308
TR A 1519 R EmREE o B TR HTILEF O ERLE 2
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EFERFAERME FHMETACERHL (BT B)-

2008 £ T X & B4 k3t HIATIT B ik o b B 40 B3R bR 4 0 3 2013
£TEZ R AR kL FiREE ¢ a2 R AR 25% 0 T
B2 A7 s AR TR OBk R A Fluofe s AR RE D 2008 £ A
pEFRNDEFTAZ 2 Tl b ERR B s RS
PRLRF L WML 4 Ry d > 7 3255 &4 (MSM)
@&ﬁ%zﬁmﬁ&ﬂ@@@4&%%%’ﬁ&%ﬁ§$%w&&m%i
gt AAEE D B L LK AR 1k 75% 0 i E RF E AT R

FEHF S (RS )edoim ekt & MSM #87 §a » £ 5 B2y £ &
AL

2. pEd o B FRIATIE FRL

AERFFE CHEFRIRATE T REHARKR DR  2014E £
I Ao e B28SHH AR C 2 FRRATE 2R FE ks ik
3,338tk ] & BB B F LA 2 220088 M E LA T 2 AR
o b P I ® 5 R AR IR 0 20088 LSS D 2 S E FOR RO

AR R AT B P mﬁﬁipﬁxé LS A R AT L A

o AT ET R LM R E I AR MR B R R R
?%%&ﬁ#ﬁﬁﬁﬁhﬁ%%wi&%%?ﬁ%%%%’iiﬂf?tfﬁiﬁio
3. MEAFRL A T EA

R FTAE2006# 40 P2014# 117 jE 2 o 8 2 FRRATF RS Bk joh 3
3,338k iRk A YR 0 R A A TR AP (Row )o B AR P b E
FRAOI 84k » P H ¢ e ® #0230k » T HFRA20L 39k chE &k L B
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Aokl B RH  AEE R B 59 1566.7%83.8% 0 T 0 fl5-194 F
b g R (83.8%-8.1% o LU AT 0 Pl B kA Bk p T
g il 5] 910.7:1 0

4 M FRFRA R A

# 7 penA A& F14& 331 chpenicillin-binding protein 2 (PBP2) @ 4432 F £
Flenfd s AAPE > B R B R R R L TRk b JV RS 0 PBP2
i H oA B SR A S 39 BAIW (13 XXXIX 3] 220 m 24 - By
e e, PR TS AR Bt b LRI R KD P AORN M AT B
FR) > <88 @ 5 o & F R4S H(mosaic structure) = penA A FI#-i¢ 737
¥t penicillin ~ tetracycline ~ B-lactam % 7 # 3~ chpLs |4 & bga 3 20 > o
39 A2 ¢ 5 X P XXIV » XXV ~ XXVIT » XXVIIT P~ XXX » XXX ~ XXXIT ~
XXXIV 2 XXXV " 2 g4t g4 > Bl- 5484 474 B 41 mosaic
22 non-mosaic penA #& ¥z PBP2 ¥ Pl g4 Z 3 o m B~ e MIC @4 i
2R FIE Ao 4y B G RS E penA SOEHRE D B TRA L 0¥
® * PEfIe & #F 42 % cefixime % ceftriaxone AT 2% X0 A % cefixime
z_ E-test ip]3d %% » 23+ 692 k> & % mosaic 215 A3 non-mosaic 477 & o
SRR U % 2 0.5mg/L - B i ceftriaxone 2. E-test ip|38 %% % » £ 3+ 768
K > & 7 mosaic 221 $k% non-mosaic 547 tk o ATR MR LR & B E 0.19
mg/Leo 884 AF B & @ Atk R @ 2% § mosaic penA & Fli0E
HRE X REHEI B ooE B K/pi F¥ Beao

% ¥ 31 mosaic penA & Flehgs 10 #F 5 S St 2006-2014 & 10 ¢ 3
ST T 271 A BEER(X ) 178 4K ~ XXXV 4] 92 tk ~ # % 4] %] 1 k) -
FRUAREE R S > FE 23tk b7 934% B b Hi kA Ls
F05.2%% ¢ 38 14% S REPR ST AP R LA P FRE S
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ME P 61.7% (156/253) 8% @ 4d FPem ~ §EFRE - BAT i 5 B R LD
FAL > gl F i T A s enE R E L 2 P oEen o
1A B A Tk g 518 penA 3] W EE TRk F) Y+ 384 19 3 non-mosaic

s %] > B¢ XVIIL 4] 438 R 5 8 5 > XXI A 420 tkff=x 2= > I1 4] 296

BREELEZ D FUEFLLHEL AFAFNREEL K FLmy
TW-01 #72] k> & 3+ 221 6 » 3 4 PR 2006 & 7] 2014 £35F > 32

TR S /%'ﬁ'j\ 5 BT 1 TA_ A m;}"‘"‘* T?—:]”F% ° Vv mimé%% 14 3E /ﬁfi‘éﬁ % (149
R ¥ penicillin 7 ## 14 ~ 197 tk ¥ ciprofloxacin 7 FL# 4 ~ 2 tk¥F cefixime
74~ 7 i cefpodoxime ”ﬁ FLE M > ¥ ceftriaxone B & & & 4 L

) » B EEAPRIOE gEEZ - o

Bk AEY WL R AL S FRAE 162 K5 | penA it
FAtR > H P 70 th ¥t cefixime & I4E L ~ 86 th ¥t cefpodoxime & 4%
M~ 5 FR¥t ceftriaxone %32 # A M4 T R IMREM T 0 nih X A
PENA S [F] & % &R IA  EIRAL I PR SEET X2k o g
NI & 5 #73] mosaic structure (HF 1R > 2010 £ F R EES PR TR 6 7
5 TW-05 3] > A 2011 4 g b 8 3 4e 7 28 $h0 2012 & { R 3 42 4k -
PAFEHS £ 2010 2 Emedpip AFPFRSL O &L XXXV

A o SRR A A 2 ST Al w] @2 (5 > 5 IiE— 3] penA it T &
A FLE L B B 7 011 3] (non-mosaic) fr X A1 B3 2 & Fl7 2 {8
A 2 ¢nE  $k(recombinant) (B4 ) > 7 &4 Fk ¥ > NG-MAST ST4378
A w) > &g MLST § &% s % #_MLST ST1901 | %] » &2 ¥ 1 2% — B -] A e
B (outbreak) e SF 4 o P EFEFE AP o gt LH e 5 HIV 2 54 &

BA2ZIR% wwpﬂééa@&ﬁ@%ﬂw’ﬂéﬁﬁ%@ﬁ%wg
Loieth- B APRF L HIELEAT- BELLOERIF 5 3 4% mosaic
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PenA ik ﬁﬁ%’i? ie @ S 4n3TiE1E 2 non-mosaic penA s & gk R iE
e, AL LR TR FEE D R BfRREp, DN RE L3
FHMFOR R TR A o T- FEERE B P L 5 0 RE 2 (5T
A

5. 11 NG-MAST4 A|#F 4 FP B FH2 £ F T /S

a A g ¢ f1* NG-MAST 4 4] 2 2 » 425+ 2006-2014 & gk 7] 4 4t
REFAFA I H PRFRFF % I8 AL EDAFE > £
ST421 43t F g » # =t 5 ST419 ~ ST359 ~ ST225 ~ ST3684 ~ ST2175 -
ST2178 ~ ST547 ~ ST2179 ~ ST2194 ~ ST4378 ~ ST3680 ~ ST1971 ~ ST2253 ~
ST2422 ~ ST1614 ~ ST2180 £ ST835 (M- W+ ) o = Al ifw 2 i (7
B A 47 ST 3] %] A F & I3 3 R 4 ST547-ST359~ST2253~ST4378~
ST3680 ~ ST2180 ~ ST1614 ¢7 ST835 i 8 B 4] Wl & 11 § o L fr i
Mardom bl Aekms JRFOHIV EHI L RREEF - EFL
2 e E_ST835: pL A %] 42010 £ & A 33| 2 tho & 2011 # @ = > A 405 B
e 42012 # % 2013 Ex L RN £ w1 Beh I8 A FA 2 5] ; 1t ¥
Jis > ST359 B B_%_2010 £ A= ig 3 4c > 2011 # & At #c® 1+ g% - (e &
2012 & L ag 4t 0 2013 E QIR R 0 P EV G ¢ NI BT Pk
FR RN RN RRFASImT e ip A 3 0 B 4 ST421 ~ ST419 ~ ST225 »
ST3684 ~ ST2175 ~ ST2178 ~ ST2179 ~ ST2194 ~ ST2422 % 3¢ 9 1 3] W] e
BRI R s i - STIOTL R P o e fe /@8 B B8 R thiicip i > &
FOEL AR TR G e B R R D e o

dBlL A7 L8 BHEF /B STANP » ST547 B & b/
e i & ST W] it 42006 & 5 B i & 3% 2 (8 Fiklc prbrg >
32013 EipA| W e A4 2 25 ST83S5 4 ST2180 A & 2007 & i 3| #&
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PHE S L EL RN - > T 0 B Y ST2180 # 3 A&
2009 ~ 2010 & ;) #% p* o & ST2253 %2007 # 3015 H P B 2R b » 4r
& 2008-2010 # = i% b8~ % ST2180 =& 4 ¥ LA %] » (2 & 2011 & #cf "
% >ST3680 2 ST1971 B £.2010 & 54> & &f & £ ;4% %] & 5f B i3 chH_ST359
2009 £ 6 % B d1I 0 (e £ 2010 A= H 4o i 0 2013 EF B2 2012 £

F}.

s

L e /R R R i & ST AN -

ST Aw|frfiZB P 4T 5 ¥ - TA/RRDH % - ELAPEL L v ¥
PR RE > d 2T 2013 E F % R TR M F A RILE AR I Rk g
% penicillin fr ciprofloxacin s 4 3 # 2012 £ § < t§ & 3% B (2012 & -
47% ~ 81.5% ; 2013 # : 66.8% ~ 98%) (Bl -+ = ) #fie % » 4 #¥(Grouping)
2 Rl B# g 2006-2012 & B 7 ehi & A% 4 % 23 Group 12 ~
3-4-~5-6~8~12~% 15> rﬁﬁ)j‘ 2013 & g {7 eha & 3| W] R =% Group
1~2~8~11-16~26~30~35-37-43 % 58"‘,%”1 Groupl1-2-873 £
B He Group ¥ UEAPEZEF L o @ & &SN B e Group + ;;;Ia{:g

,T* £ & 2013 # % penicillin fr ciprofloxacin snFu ¢4 31 I+ tg3k 3 R F] o

ot R E R ERIT] ST3680 Al & (2010)F 20 i 3k & B3 1S » s b
Fae 0 22012 &40 R RARER] 30 HR o HRAY - B AR
&R ML o ST3680 F1 5 44 8 X 3 % 48 12 penA A F) > o H @ 4

FOUR DR FIE IR R AU TR E TR E R L R
g Pﬁ']tn‘_%/%'t{%@f:ﬁ*%%i Bt FHIVE A SRR ARG £ B
B B LA H]

MRS e ST AW P > & 2010 #A4B% A A RE R FR R
fto@ ST419 2 ST2178 iF & j > » {71 & ¢1 ST2194 822X & 2006 T 2009
EF A HCH 4 > 2 B 2010 o 2011 # fr@ ix e FHk 0§ b ST3684 RIE_&
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2008 & wi & X @ Ftk 0 2009 2 2010 # iF b 4e 0 2011 & ¢ PBlgRw S E G
oo SRS I8 a1 & ST Al %W p 2006 £ 1 2010 £ #icg 2 it > ¥ IR
Pl TR A KF T P SRy
Bz ApRiid » 2 BB A 2 e o
¥-25 > AFETHI AR FLE S REAPENT PRE AL E T
G m AR 26 HE L U ] ST 2 BIE R B g AR B R
N A AT e 4 E MA Y F R3] 45 % (sexual network) Z & B A H LA o
et # Rt PHFRR o FEAFL TSN - BREIERY
R R PEIEREL RS- HFIsERIEREROIGE R - TR A
o e B g L
()35 @ % #4>T Penicillin ~ Cefpodoxime ~ Ciproflaxcin ~ Cefixime -
Ceftriaxone & F & " ki@ fs » H ¢ 430 % = N Efie F % Cefixime
% Ceftriaxone £ 7 &3 ' BBV ARS 2 LT L 3 R 2RSS
T g R RiEREso
QHIV 2 54 cnE PR A F 3 I MErabh v 02 b Xk B3 5 E1
B R HIV-F3 s fp  HRAZASEP Y LER R £
BB HIV 2 53 chi PR L 575 Bk aidik
() e /g b g ALY B AR EHEY > £ 12 MSM(Men
who Sex with Men) A gt P B2 ¥ L 0 A—- BlERpL? 3 A%
B REE/EEE o VARG BrRERERG- T ER
3 1% NG-MAST *# > por % thpB & nucledtides £ £ {+ > 3§ 4 F
T I G i A (Grouping) 0 i b il ¥ hA HEE Bb

FHE G 49020 NG-MAST & =+ 25 % 4p i e (AR o Bl - & IRiT



TERSTAG[2Z i A&7 g B AEF

(1) $2% 14.33 (5 #F penicillin 2 tetracycline 7 1% |2)hpFth(e 7 ST421 2
Heaoenfrd AD)rid#cg 25 52 ¢ 3384z 7 XXI 3| >" non-mosaic
PBP2 ik "Uchiie B A TR kg SR EF TR BT 2 HABE%
FoFAFZHHAR ~ HoEE

B TP FERe Eom ST359 p 2010 & 7 g M4 > AR R B

SR 0 EIR YRR ﬁp#«ﬁwﬁ&”

WHRELNE LR RREH DR FIREFNFY -

(2)ST835 % H j=4 4| ¢ 12 ST835 Mt 2007 4 5 5% » BHFLH T APIT
1 ST2180 ~ ST2253 ~ ST3084 % 3| %[ 4p s I o iz— % ST 4| W itk 7
AR NMAY REEEED > QLI E > ST83S 4] 17 it A
94.1% (16/17)F 7 X 3| B FL# 1+ penA 2 F] » ST2253 ~ ST2180 ~ ST3084
4 &4 95.4% (21/22) ~ 94.4% (17/18)f 87.5% (7/8)chi& % v b F § X 4]
penA » ST2175 B fiu 5 457k » 47 $5 7 38 $4(30.9%)3#F TW-01 3 4 »
% non-mosaic | W o B a0 B2 AR F] L Fo o ht /Féi:"f:"?? e & 4vdp R
BB 2009 EA0Eie- AL FWELEH DR S &
(2012 & )i B #ce (G b 0 RS E R R ILE HEE S AR

(3) # ¥ #fif ¢ TW-05 4| R (ST4378) - ST4378 4| ] g2 ¥ ~ i 1 & 4]
Bz - enSTI407 F4p £ 1 bp > @ Bt EHE P » 3V e PF 1P| $| mosaic
¥ non-mosaic @ f& penA - i N £ B L F FTdE IS 0 mosaic &
non-mosaic PenA & Fa it F @R KF 2 L E 0 5 TERGDER T
2 — J]‘*fr\“ Bigt Mis B g2 B ahmif (bridger) - £ T -2
52 4 o ST3680 7 L9z end]u] » 4 5 X 4| penA » v FF §at >~ L
SRR > B REPZREERH S o

L2008 £ 4 FAe o 3F 5 ARG AR~ @2 o B ¢ G



#p W] gk *ﬁ‘yﬁ;@]ﬂgji\‘g 50 NIEB Lo o F ik aR IR o B2 AR

PWEN G20 FE DR (£ ) ey E- Bipyg *hER—p ot

RlBG ¥ v R FIA T A BB O hEiR o d ko R R S
ALK ENRE FORMAF ko R H KR AR o Rl EE R

e & R TR L [ 0 S B B e

6. HFEHT Pt R chEF SR ML 45

~F 3 1 * penicillin ~ cefixime ~ cefpodoxime ~ ciprofloxacin - ceftriaxone
L5887 et F MRS 3338 TR A BFRE FRER R A 118
YA A S o BEMA T 0 SR A F R penicillin? ciprofloxacin s #
Pt S oim Ao w B L 66.8% L 98% o @ $ERIE A& M4 & cefixime &2
cefpodoxime s (4 14 % & u] L 3.9%22 5.8%:  ¥fceftriaxonet X £ % thF p{f]
P E0.8%2 v B o ,Tklrfb NI L LA g O Ft 3 e A S NI SR
penicillin & ciprofloxacin 4~ Z L AE 4 3 b » {3 FF 2
cefixime ~ cefpodoxime £ L& |+ 2. Atk v 104 383 T 5 4.1%% 6.2% 5 B % >
Poeom iR RS it F R ROk A2012F R e
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A g4

E QN b‘_}];q }(}F% 7 :7 point-of-care & B ik &

POC technologies
Pathogen Specimen
NAAT Antigen Antibody Multiplex

HIV Blood (fingerprick), oral swab In development Yes Yes Duplex antibody tests with syphilis
Syphilis Blood (fingerprick) NA NA Yes
Gonorrhoea Urethral/vaginal swab, Urine Yes Yes NA NAAT with chlamydia
Chlamydia Urethral/vaginal swab, Urine Yes Yes NA NAAT with gonorrhoea
Trichomonas vaginal swab In development Yes NA No

No Enzyme detection =~ NA No

Bacterial vaginosis

Vaginal swab
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Age group Male Female Total
0-4 17 0.1%| 13 0.7%| 30 0.1%
5-9 3 0.0%| 18 1.0%| 21 0.1%
10-14 11 0.1%| 54 2.9%| 65 0.3%
15-19 1297 6.6%| 288 15.4%| 1585 7.4%
20-24 4215  21.6%| 376 20.1%| 4591 21.5%
25-29 4784  24.5%| 313 16.8%| 5097 23.8%
30-34 3750  19.2%| 232 12.4%| 3982 18.6%
35-39 2197  11.3%| 142 7.6%| 2339 10.9%
40-44 1296 6.6%| 110 5.9%| 1406 6.6%
45-49 747 3.8%| 76 4.1%| 823 3.8%
50-54 461 2.4%| 97 5.2%| 558 2.6%
55-59 287 1.5%| 64 3.4%| 351 1.6%
60-64 175 0.9%| 43 2.3%| 218 1.0%
65-69 105 0.5%| 26 1.4%| 131 0.6%
70+ 179 0.9%| 15 0.8%| 194 0.9%
Total 19524  100%| 1867 100%| 21391 100%

Gender % 91% 9% 100%
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%= ~2006—2014 # 5 % % E Rl 2 o M F RR KA

¥ % 2006 2007 2008 2009 2010 2011 2012 2013 2014 &3t
A A E 0 0 0 3 0 0 0 0 0 3
WA 0 0 0 0 0 0 0 0 1 1
(n=2203) =#%* 78 136 121 203 326 293 218 326 130 1830
AP 4 11 133 154 95 62 9 45 513
FEE 0 11 27 42 50 29 26 23 26 234
AT 0 5 9 11 5 10 8 3 10 61
ATHREL 0 0 3 35 28 27 44 18 19 174
¢ e v 0 0 11 4 1 2 0 9 0 27
(m=95) F; /0 0 2 0 0 0 0 0 14 16
ZHE 0 0 4 25 11 26 9 5 5 85
& EEFL 0 0 1 4 11 2 9 2 7 36
(n=236) v@F 0 0 17 35 44 35 19 0 4 154
e 0 0 4 8 4 6 23 19 64
A 0 0 3 11 5 5 4 12 5 45
B0 0 0 9 0 0 0 0 0 9
Lm=1) =43 o 0 0 0 1 0 0 1 0 2
BHE@=DE 23 0 0 0 0 1 0 0 0 0
B3 78 0 156 209 519 644 528 489 431 285 3338
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a+7p| 2006 2007 2008 2009 2010 2011 2012 2013 2014
woiw| 78 156 209 519 644 528 489 431 246
A
9175 96.2% 145 92.9% 197 94.7% 449 85.4% 560 87.0% 482 91% 381 94% 399 92.6% 230 93.5%
+13 38% 11 7.1% 10 4.8% 66 12.5% 72112% 39 74% 23 57% 32 74% 16 6.5%
A Fofd u) 2 10% 4 08% 12 19% 7 1.3% 1 02% 0 00% O 0%
E:3 X
<150 0 00% O 00% 2 10% 2 04% 0 00% O 0% 4 1% 2 05% 0 0%
15-19] 3 38% 8 5.1% 17 81% 32 6.1% 31 48% 28 53% 17 42% 22 51% 18 7.3%
20-24110 12.8% 2012.8% 34 163% 93 17.7% 13821.4% 98 19% 69 17% 11526.7% 72 29.3%
25-29116 20.5% 39 25.0% 53 25.4% 132 25.1% 142 22.0% 129 24% 95 23% 8920.6% 59 24%
30-34113 16.7% 3321.2% 34 163% 95 18.1% 137 21.3% 127 24% 82 20% 77 17.9% 51 20.7%
35-39113 16.7% 24 154% 33 158% 59 112% 6710.4% 51 9.7% 71 18% 50 11.6% 24 9.8%
40-44]1 911.5% 13 83% 11 53% 36 6.8% 38 59% 29 55% 16 4% 19 44% 7 2.8%
45491 4 51% 6 38% 7 33% 18 34% 23 3.6% 26 49% 15 3.7% 4 09% 8 3.3%
50-54] 5 64% 2 13% 4 19% 11 21% 22 34% 9 1.7% 14 35% 7 1.6% 2 0.8%
55-59] 2 26% 6 38% 4 19% 8 15% 14 22% 9 17% 4 1% 6 14% 1 04%
60-64f 1 13% 0 00% 4 19% 5 1.0% 3 05% 7 13% 2 05% 7 1.6% 1 04%
>650 2 26% 5 32% 2 1.0% 12 23% 8 12% 3 06% 5 12% 0 00% 1 04%
AwEH] 0 0.0% 0 0.0% 4 19% 16 3.0% 21 33% 12 2.3% 1 27% 33 7.7% 1 04%
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A A All ST421 ST419 ST359 ST225 ST3684 ST2175 ST2178 ST547 ST2179 ST2194 ST4378 ST3680 ST1971 ST2253 ST2422 ST1614 ST2180 ST835  Orther STs
ZlsS 940 46 32 47 23 10 15 13 29 10 14 25 14 8 18 6 14 16 14 586
1}1_@
Il =2 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6
Fe /B2
7 442 1 0 36 3 1 2 1 23 1 0 23 13 4 18 0 13 11 8 284
Fe /B4 88 (%) 47.2% 2.2% 0% 77% 13% 10% 13.3% 7.7% 79.3% 10% 0% 80% 92.9% 50% 100% 0% 92.9% 68.8% 57.1% 49.5%
R 65 6 3 0 4 0 2 2 0 1 1 0 0 1 0 1 0 1 0 43
L RER
g 410 32 27 6 15 9 11 10 6 6 13 2 1 3 0 5 1 4 6 253
2 (%) 51% 83% 94% 13% 82.6%  90% 86.7%  923%  20.7% 70% 100% 8% 7.14% 50% 0 100% 0% 31.25%  42.9% 50.5%
A deld 17(1.8%) 3 2 5 1 0 0 0 0 2 0 0 0 0 0 0 0 0 0 4
LR R AR
HIV 236(25.1%) 0 0 25(53.2%) 1(4.3%) 0 2(13.3%) 0 8(27.6%) 0 0 14(56%) 8(57%) 0 8(44.4%) 0 7(50%) 9(56.3%) 6(42.9%) 148(25.3%)
4 154(16.4%) 1(2.2%) 0 12(25.5%) 0 0 1(6.7%) 0 9(31%) 0 0 9(36%) 8(57.%) 0 2(11.1%) 1(16.7%) 4(28.6%) 3(18.8%) 4(28.6%) 100(17%)
HIV+& & 106(11.3%) 0 0 10(21.3%) 0 0 1(6.7%) 0 4(13.8%) 0 0 8(32%) 6(42.9%) 0 1(5.6%) 0 2(14.3%) 3(18.8%) 2(14.3%) 69(11.8%)
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%2~ BP L NG-MAST 4 5 3| 5] 5 ka2 o s 124 4

Isolates
Group NG-MAST STs
(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
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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
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
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Group 53

5408

Group 54

3450

Group 55

571, 1691, 5122, 5336, 5373

Group 56

304, 3837

Group 57

2478

Group 58

7848, 7877

Group 67

3064, 7880

Group 59

4807

Group 60

1790, 1868, 3385

Group 61

3990

Group 62

4299, 4989, 5991

Group 63

4921, 5565, 6224, 7687

Group 64

1751, 3690, 3866, 4472

N | | | | O O & &N & O O] &

83




35 220062013 & S M FERILELE 2R LB FRERL T

Antibiotic susceptibility

All(n=3053) 1b(n=2661) HFi(n=111)

F(n=276)

Antibiotics S(%) 1(%) R(%) S(%) 1(%) R(%) S(%) 1(%) R(%)

S(%) 1(%) R(%)

Penicillin 78  (2.55%) 1057 (35%) 1914 (62.69%) 68 (2.56%) 910 (34.20%) 1680 (63.13%) 2 (1.80%) 43 (38.74%) 66 (59.46%)

7 (2.54%) 103 (37.32%) 166 (60.14%)

Cefixime 2943 (96.40%) 106 (3.47%) 2561 (96.24%) 97 (3.65%) 110 (99.10%) 1 (0.90%) 268 (97.10%) 8 (2.90%)
Cefpodoxime 2899 (94.96%) 150 (4.91%) 2518 (94.63%) 140 (5.26%) 109 (98.20%) 2 (1.80%) 268 (97.10%) 8 (2.90%)
Cefiriaxone 3003 (98.36%) 46 (1.51%) 2615 (98.27%) 43 (1.62%) 110 (99.10%) 1 (0.90%) 274 (99.28%) 2 (0.72%)
Ciprofloxacin 252 (8.25%) 93 (3%) 2704 (88.57%) 225 (8.46%) 85 (3.19%) 2348 (88.24%) 5 (4.50%) 106 (95.50%) 21 (7.61%) 8 (2.90%) 247 (89.49%)

*{ Al &4 1tk % &% penicillin £ 4 % 2 ¢ BB
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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%) I (1%) 106 (97%)

ST359 77 7 (9%) 5 (6%) 1 (1%)
ST2175 59 51 (86%) I (2%) 53 (90%) I (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%) I (2%) 40 (95%)

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

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

ST547 34 1 (3%) I (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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Position on Position on
Primer | Sequence (5' — 3')

Mosaic Non-Mosaic
NMF 5'-TCGGTGTGCGTATGCACTCG-3' 1166-1698

MAF 5'-TGCCAAAAAAGTGCGCGAGT-3' | 1398-1695

PBR 5'-GCCCAAGATGTTCAGGCTGC-3' | 1676-1695 1679-1698

*% ¥ &5 dnucleotide = ¥ %245 mosaic (accession no. DQ335216) %
non-mosaic

(accession no. M32091) penA gene -7 DNA & 7@ & o

L2 AR EE RS praas F RFEE (S 0 L 516 penA gene TR AT
e

MIC or1:1 ;ijxime, Number of strains penA g;rllf/[types by duplex PCI\I/{[/zequence
0.016 200 200/200 0
0.023 65 65/65 0
0.032 79 79/79 0
0.047 66 66/66 0
0.064 34 33/33 1/1
0.094 14 12/12 2/2
0.125 8 2/2 6/6

0.19 39 0 39/39
0.25 25 0 25/25
0.38 20 0 20/20
0.5 4 0 4/4
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1 kY Tk TPy T

Gt | GHTE | LR | FRMiRE € B s H v I m BT S
I 1624 it b & wr e WERF = T (2012857 |1 Kbz T
GRASP* | Gonorrhea HPA" 2. I REEY e R TR | MR A i B+ A
3. wné»fr‘%%‘ TR EES R 25,525 + £
NSCP® Chlamydia HPA 4, ?k—-g‘ Z e khil s GUN[’/CAD/;;‘:’ BAep AR i H & 7 2. 4 P’iﬁ B )
GUMCAD® Bl R R2 A A e 206,912 4 o HlL e o T
(since 2008) |5. 24 > WK 2 A28 50 B # 4 ¥ R
o, 6. 11 it Rt e s 3.0 Tl
NAISMpe | Hepatitis B, HPA P 2% 4 =k Sex worth talking Ty
Syphilis, about (http://www.nhs.uk/
Rubella worthtalkingabout/Pages/se
x-worth-talking- about aspx)
v, £ RRF - Ryt
UAPMP' | Hepatitis B, | HPA ¥ oty
Hepatitis C

# 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%t % %)

f UAPMP, Unlinked Anonymous Prevalence Monitoring Programme (4%t % $» = I{%—‘Fk{ )
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FHtd LR B ERBIHE R i ARAF TR

1. 16-24 ez > = | 1. 2 v F £ 87 2011 = AT Hopm A | L HWAavg F T EE

GISP? Gonorrhea CDC” oA ER N R ¥ 321,849 ¢ » F) FAEd
2. 9 R HEEK BT [ ERREFOEEE

Chlamydia 3. 34 BT iEES | 1,412,791 £ o - P?)T‘u%? B S

Profiles and 4. CHEF e Ed

Prevalence | Chlamydia CDC 50 25/ T EEES |2, AHA R ISETE

Mopitoring (B FE®) WaEEDST -

Project 6. M1 ﬁ‘—?ﬁf SR i

SEE® Syphilis CDC 3. BRI

_ —Fﬁfg%i b (g
) Hepat'ltls o RN
STD ‘ infection, CDC
Surveillance | HPV®,
Genital herpes

& GISP, Gonococcal Isolate Surveillance Project

b CDC, Centers for Disease Control and Prevention
¢ SEE, Syphilis Elimination Effort

¢STD, sexually transmitted disease
® Human papillomavirus
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R AP EiBE|ERp ¥ K i FF LT R
. . 16-25 i ¢ > & 1. w4z $E8y 2011 #EFTHop & | 1 e ERT o B

National Gonorrhea DHA® |2, 9 kit =T ing 12,118 4 - i » I REAT E

Sexually 30 KA, R - R A B 2.2%%F % 8 T T 'Y

Transmissible | Chlamydia DHA A E BT EES | ZETE G ' | 2. PR ii # %:5 ,

Infections 4. fa e . B g xR BFERLH

Strategy - 2. BE ALY s | BBt F o 7 Bt

Syphilis DHA BT

National 3. J‘é F }6-25 }é«% o

Hepatitis B Hepatitis B DHA EFRIPE R R

Strategy

National

Hepatitis C Hepatitis C DHA

Strategy

#under the Australian Gonococcal Surveillance Programme (AGSP)

® DHA, Department of Health and Ageing

89




Ate s LRMFRELT R RN
B BRATSLERP A RART
W ) 2, L %
| BE | BEeE | Ewp | pep | EEREVH = ——
CL N v 10 7 4 Cefixime . 3 L 2
had ok S 7 AR A5 (0.125mg/ Ceftriaxone
e 9" | (>0.125mg/L)
1. ) 3% cephalosporin &7t |4 A RS [
e A X |
" a | 2006- 0 0 TR in g B2
4% | CDC | G-NICE 012 1816 3.5% 0% 0. & A3 IR coftriaxone i 4 :Jlglalosrwrm B ¥
B R A R b -
1. Ceftriaxone 500mg (/=
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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
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Y
% i B3 Chlamydia trachomatis & ]3] %
g M ke X &
, F (21.7%), E (20.7%), J(18.0%), D/Da (16.3%), G (9.0%),
e )
I 2 300 73 215 12 K (7.3%), H ~ 1 (2.0%), B/Ba (1.7 %), M (1.7%)
o E (35.7%), G (17.9%), J/Ja (17.9%), F (14.3%), D/Da
PR E A 28 10 14 4 (0750 K (6%
N D/Da (24.0%), G (23.2%), J/Ja (19.6 %), E (13.3%), F
My z
2R E e 622 439 154 29 (11.1%), B/Ba/B3 (3.9%), K (3.7%), H (1.0%), I (03%)
LEpRP O . s 2 ) G ~J(20.0%), D/Da~ F ~ K (16.7%), E (13.3%), H (6.7%)

Ky WP
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Genotype distribution Country Reference

E (25%), D and Da (22%), F (17%), K (12%), J (11%),G (11%), H (1%) Taiwan e
E (22%), D (19%), F (16%), J (15%), G (11%), K (11%), H (6%), B (2%) Taiwan .
E (27.9%), F (23.5%), G (12.4%), D ( 11.1%), K(6.6%), J (55.8%), I (3.1%), H (2.7%), Ba (1.3%) China 7
E (34.4%), T (25.0%), D (12.5%), F (8.3%), G (7.3%), H (3.1%), Ba (3.1%), K (3.1%), Da China 7
(2.1%), 1 (1.1%)

E (24.0%), D (23.3%), G(15.6%), F (12.6%), 1 (6.9%), H (4.6%), K (4.6%), B (4.2%), Ba (0.87%) Japan E
D (32%), E (17%), F (17%), G (15%), K (9%), H (6%), I (2%) Japan ”
E (24%), D (19%), G (18%), F (11%), H (7%), 1 (7%), K (4%) Japan 80
E (45%), F (20%), G (15%), D (5%), H (5%), J (2.5%) Korea 28
E>D>F>H Korea 8l
F (35.2%), E (18.3%), K (15.5%), D (12.7%), H (7.0%), G (5.6 %), J (4.2%), I (1.4%), Ba (1.4%) Thailand 7
D (34.5%), F (21.4%), K (13.1%), H/Ia (8.3%), E (7.1%), B/Ba (7.1%), G (6.0%), J (2.4%) Thailand 82
F (25%), D (23%), H (12 %), K (12 %), E (9%), Ia (7%), B (7%),Ja (5 %), G (2%) Thailand 8
E (48.9%), F (22.2%), J/Ja (11.1%), D/Da (8.9%), G (6.7%), K (2.2%) Australia 67
E (29.9%), F (20.6%), Ia (14.5%), D (13.7%), J (9.9%), G (4.4%), K (4.4%), Ja (1.5%), Ba (0.6%), USA K
H (0.6%)

E (45.3%), D (15.3%), G (10.2%), F (9.6%) Spain 84
D (34.4 %), E (21.9 %), F (18.8 %), G (9.4 %), J (9.4 %), H (3.1 %), 1 (3.1 %) Hungary »
E (24.7%), D (20.5%), G (19.2%), F (6.4%) Italy 86
E (39%), F (21%), G (11%), D (9%), K (9%), J (7%), H (2%), B (1%), Ia (1%) Swedish 69
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B — ~ Syphilis Screening Algorithms

Traditional Algorithm

Non-treponemal test

Reverse Algorithm

Treponemal test

(RPR/VDRL) (EIA, CIA)
Non-reactive Reactive Non-reactive Reactive
! } : >
Negative for Treponemal test \mdt::: f()r \(m;:l%(')\nlt)!;‘lil 3
syphilis (TPHA/TPPA) . ( )
. Reactive Non-reactive
Non-reactive Reactive
I 1 ¥ ¥
Negative for Second Treponemal Test ‘ Negative for
syphilis Syphilis (TPHA/TPPA) syphilis
Non-reactive Reactive
¥ ¥
Mg‘m“ fm. Syphilis
syphilis :
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2500

B Female B Male  —=—Incidence ---=-- M/F Ratio

2000

1500

1000

No. of reported cases

500

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

Year

FERMPTREFAF o omRE T Ao
e ~ 2000-2013 & 5 Ak il 48 6] > A

10.0% - 030
8.0% 9.0% 9.1% 9.1%

9.0%
8.0%
7.0%
6.0%
5.0%
4.0%

Percentage (%)

3.0%
2.0%
1.0%
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Month
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ST SRREICES
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2010 2011

2012 2013

1 30.0

25.0

20.0

15.0

10.0

5.0

0.0

Avg. monthly temperature (C)

18.0

16.0

14.0

12.0

10.0
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6.0

4.0

2.0

0.0

Incideence rate
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Incidence rate
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045
04 -
0.35 -
03
0.25 -

Incidence rate
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Fl+ 22008 &= " 5120128 6 FEREIFIRBLFE T IRFLRDL
7

O Heterosexual
m MSM

Number of isolates

2008- 2008- 2009- 2009- 2009- 2009- 2010- 2010- 2010- 2010- 2011- 2011- 2011- 2011- 2012- 2012-
3rd 4th  1st 2nd 3rd  4th  Ist 2nd  3rd  4th  1st 2nd 3rd  4th  1st  2nd

Year
* - F 3B BAc2010 F F - T 5 130 v H D F 460 o iRPEEI o

** MSM: men who have sex with men
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Bl= > o BHop TR TR S g e F TR PBP2 2 a.a.329-a.a.578 "R
Fa i 71 (r0 TW-# &%) 2 R PBP2 & % 5 bu(* B T 1-XXXIX Hhizsz
AP E i fs 118 3] 2. Neighbor-joining .4 B 7% 4

Non-
mosaic

Xl

SOV I-IP X0V I1-IP
TwW-23

X

TW-04
TW-07
TwW-01
TW-25
TW-20

TW-03

— >xxn

= >oovi-ap

SOII-IP

Mo ] TW-05
%E:z Mosaic

*Wild type (WT)E_# E—j FA1090 ¥5 4 ’f%’rﬁ PBP2 & 5'] o XXIV-KR v XXIV-JP R _ix B {cp
ABFFREA LAY l‘lr“i'ﬁf LR A <o ﬂ}%"/\ non-mosaic ° .é'fﬁ"ﬂ]mmosalc
penA > & XXIV-JP ~ XXV -~ XXVH XXVII4 %) #+a.a.329—a.a578 & = 248 F - TW-05
iﬂ"g‘uﬁg\r’/?*&# mé“g’f% R 2010«&57}'\5 '&‘J/”\%ﬂijjgpﬁmﬁ"qTﬂb"rﬁ
XXXIV (Z£8 R <) 3104 w‘g e L e ts TR c* Bulid oo Mg AE T JTT
model > bootstrap # % 1000

—
0.02
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b2
bt

100

Number of Isolates
Ln

50

34 penA A Fl2 Ftk$HEE e 7% (A) cefixime % (B)

Cefixime 2006-2013 (N=750)

NM (68.1%)
B MA3 (0.2%)
B MA? (9.8%)
EMA1 (21.7%)

(B)

160
140 1
12() 1
100

80

&

Number of Isolates

40

20

0.008 0.016 0019 0.023

0032 0047 0064 0094 0125 019 025 038 05
MIC (ug/ml)

Ceftriaxone 2006-2013 (N=827)

NM (70.7%)
B MA3 (0.1%)
B MA2 (8.9%)
BMAI (20.2%)

0.002 0.003 0.004 0.006

0.008 0012 0016 0023 0032 0.047 0.064 0.094 0125 0.19
MIC (ug/ml)

* NM: non-mosaic, MA: mosaic, MA1: penA X, MA2: penA XXXIV
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w4 -~ 272 3] PBP2(M32091)% % % 3 PBP2-II(NZ_EQ973053) ~ % %1
PBP2-XL(JQ782218) ~ % % 3] PBP2-XXXIV(GU723422)fr % % |
PBP2-X(CP002440) s 4 i foie ki B 5]t 4t o

Nucleotide |
M32091
Amino acid |
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PBP2-II e
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PBP2-XL e
Amino acid | [ [T 11 [ T [ |
< B
1 291292 582
Nucleotide [ T IITTTT TRITIET AT TR TNTAN (RCTNTTR AN 1
PBP2-XXXIV
Amino acid | [ [T 11 1081 1100 O
<% i
292 545
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Amino acid | [ [T 1T m ||||]]]:|]:|]:|]]]]]]]]:ﬂ:ﬂ]ﬂ]1
< > N574
Nidlsotii I | | | | | |
L 0 300 600 900 1200 1500 1800
| | | | | | |
Amino acid I I I I I I |
0 100 200 300 400 500 600

BALREFY 2 BN AP YRR BIORARBP A BAA ML R RBERED
R R ECR ol A A B SRt s AR 24 R F A 4 chE 4 PBP2-XL -
PBP2-XXXIV PBP2-X " fL fa 4p Fr % £Lo 4 ¢ B4 Bf & 9-8_PBP2-XL {= non-mosaic
PBP2-Il 4p fr e T B o % & m 05 Bf &~ £ 9 8_PBP2-XXXIV e PBP2-X 4p IF 617 % £x o
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Bl ~2006-2013 # - #ak i & ST A %W 6] 2 ) & &%

(A)

2006
90 02008
0 =010
10 | 2012

Isolates
88 g

o

2006-2012 ST (N=2622)

®2007
02009
82011
#2013(NG431)

2013 ST (N=431)
m421
W 419
m 359
m 2175
W 225
W 3684
W 4378
w2179
m2178
W 2422
W 547 \
m 3680
m 1614
W 2194
w1971
W 2253
W 3694
W 3204
W 2180
m5121
m 335
m 3102
W 5809
W 3840
W 1866

101

W 7848
W 2422
m421

m419

W 6692
w4378
W 4654
W 6149
W 2992
m 5232
w1217
m 5877
W 4825
m 7867
5809
w4214
m5121
w1742
W 3931
m 7857
w7861
m 7877
2318
w7837
369



BlL- -~ praieet i

Group 48

Penicillin (R): 100%

Cefixime (R): 78%

Cefpodoxime (R): 89%
Ciproflaxcin(R): 100%
Ceftriaxone (R): 11%
HIV/Syphilis: 0% (0/5)/ 0% (0/5)
Home/Bisexual: 80%(4/5)/ 0%(0/5)

Group 7: Highly dangerous
Penicillin (R): 83%
Cefixime (R): 58%
Cefpodoxime (R): 77%

Ciproflaxcin(R): 100% Group 7
Ceftriaxone (R): 9.4%
HIV/Syphilis: 52.5%(21/40)/ 26.4%(9/34) N=64

Home/Bisexual: 64.6%(31/.
12.5%(6/48)

Group 24
Group 50 Penicillin (R): 57%
Penicillin (R): 71% Cefixime (R): 4.8%
Cefixime (R): 29% Cefpodoxime (R): 9.5%
Cefpodoxime (R): 57% Ciproflaxcin(R): 100%
Ciproflaxcin(R): 100% Ceftriaxone (R): 4.8%
Ceftriaxone (R): 0% HIV/Syphilis: 0%(0/7)/ 0%(0/7)
HIV/Syphilis: 25%(1/4)/ 25%(1/4) Home/Bisexual: 12.5%(1/8)/
Home/Bisexual: 50%(2/4)/ 0%(0/4) 0%(0/8)
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Bl =~ 2006-2012 # # #] NG-MAST 4| w] 2. % 1

. BGroup 1 OGroup3  BGroup 4
- BGroup 5 BGroup7  BGroup 8
2012 Summer 8Group 10 OGroup 11 BGroup 12
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2009-Summer
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BGroup 155 BGroup 156 BGroup 157 BGroup 158
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BGroup 205 BGroup 206 BGroup 207 BGroup 208
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Incidence rate
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