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- 22020 & RIS FEATE B L ALERAD B A R TR e
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e = ~2021 & 1-10 * &z B T B IR 712 NG-MAST 3| %] &2 2 % # 4 50 237

D

s

B2 % B SHp IR F2 NG-MAST 3/ 5|22 422 4 4 5

R
#4 ~HIV R %—'ﬁ * & m BT ]2 NG-MAST 3 %] & 44 % 2 L E g A A
Bl - ~2016-2020 & #73id #¢ HIV-1 g —’IL & (Naive)FLZ A48 % .o
Bl= ~2016-2020 & #7i 3f HIV-1 g 4‘ % (Naive)NNRTI #f % 1~ f % [ 455 ...
B= ~2019-2020 & #73id 4F HIV-1 & iz - & PR fﬂi—"z.ﬁ# FBEE AP e
Bl ~2016-2020 & HIV-1 g 4‘ = o % Pr(Treatment failure)F 2 |+ 52t ...

(cefixime ~ ceftriaxone) - azithromycin 2 3 5T 1 A8%0 ..o,

. = ~ 2020 & 3#7id 3F HIV-1 g % (Nawe):}mAQA AL e
z ~ 2020 & HIV-1 g 4‘ X 5 4 pr(Treatment failure)d/e (4 503 e,
.7 ~2021 # 1 & 10 * Gonococci-National Isolate Collection for Epidemiology (G-

NICE) FJHR T L o
# 0~ 2015-2021 & 5 %2 &S B3k FE 7 Al & T B AR MR M T

A 2021 # 25 = R EE37 )& (cefixime ~ ceftriaxone)sT g 2% 4 > azithromycin o
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BBdpme @B 2L~ DB RERLE > 7 2 BUHRERE
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FRAE AL - BLEDL R FERE SR ERFEAFFEF LT R
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B m g TR TS Fhsg e i ok 3 HIV A 4 £ & end
oo WIRESTE D P § B BHF Ep 4 F 1 (ARV) &% M HIV

d

FopFfer = F0 6 P ont R R PEF IRk RS R R L RE
Bom+ th@agenh %o 3 2 280 HIVRER SN R{cB4f > WHO 23 &
# B ART fvk & w3 l# (PrEP) ek Prs £ 327 HIV B HF R
Tople It ART S H 4945 2020 E B FTE R A HIV-1 B 2% 2 %
FlF 2 Wl FEE 2 2 418 EHp AR LA B A A :,1(90.2%),
# =t & %] % CRFO1_AE (6.8%)% CRF 07 BC (1.9%) » i&— ¥ i& {7 L {3 A
¥ 1T - PG 66 2 (15.8%) 0 #2019 # 11.9%+ < » H ¢ v NNRTI #f
B U L BB (11.4%) » NRTI %8 4.27% ~ PL#8 0.6% ~ 11 3¢ 0.3% ~ %
THER T 5 2(1.7%)c A 3 0 2020 £ FLE M Gl A & 4R

$o BH T FEERE R EIUCRE Y Fhsl 2 5 9
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# cephalosporin % azithromycin s & /5% > EBiTiefle & ausR e O
W ree F P EW O E T8 R RS o A AR s & AT
AR F RIS RIS B AR B FR RICH RS E e &
Gonococci-National Isolate Collection for Epidemiology (G-NICE) » & #p & /P
FEARFERFFEF SRR S F R HT AR 2021 £ 13 107 E R
2,318 k2 & =~ 7 I R A& 128 % o cefixime -~ ceftriaxone -
cefpodoxime TR 14 *% 14 (Decreased Susceptibility)4 %] & 1.42% ~ 0.65% ~
1.98% > ¥t azithromycin ~ penicillin % ciprofloxacin £ &4 4 &) b 1.04% -
75.41%Fc 97.93% > 3 £ F I FHK L 0.13% ° X5 Neisseria gonorrhoeae
multiantigen sequence typing (NG-MAST) & + 4~ 3| & 47 571 5 = L Ef 72 F
% (cefixime > ceftriaxone) #Tf |£% M Atk & NG-MAST 4% & ST21384
(27.27%)% ST1736(24.24%) > ¥t azithromycin £ ## 14 Atk & NG-MAST
Al w5 STI866 (50%)  FJP % &2 5 Z RIP LG » T RIFF R TR

o R FPARCR R R R -
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susceptibility surveillance, molecular epidemiology

Sexually transmitted infections (STIs) impose major health and economic
burdens globally. Gonorrhoea is the second most reported bacterial sexually
transmitted infection (STI), the decreasing susceptibility of Neisseria
gonorrhoeae to antimicrobials is becoming a major public health problem. In
addition, epidemiologic and biologic studies provide evidence that gonococcal
infections facilitate the transmission of HIV. This study will focus on the drug
resistance and molecular epidemiology Surveillance of HIV and Neisseria

gonorrhoeae.

All Human Immunodeficiency Virus type-1 (HIV-1) infected patients are
eligible for anti-retroviral therapy covered by government budget in Taiwan. The
comprehensive medical care and the pharmacological treatment lengthened
effectively the life of these HIV(+) patients, but due to the nature of HIV and
selection pressure, viral drug-resistant from a long time pharmacological
treatment would be inevitable. The HIV-1 virus of drug-resistant might
widespread transmission of primary HIV-1 drug-resistant to others, and could
reduce and influence the efficiency of the anti-HIV therapy. The first part of this
study will focus on the survey of primary HIV-1 drug-resistance prevalence
(transmitted HIV DR). We will use molecular epidemiology methods to survey
the trend of HIV-1 drug-resistant and the distribution of HIV-1 subtype among
different risk group. The National database will also show us the parameters for

evaluation the HIV DR surveillance program in Taiwan.

The distribution of the sampling among patients of naive HIV-1 infection

was 418 in 2020. Among the 418 cases, subtype B is most common subtype in



Taiwan (90.2%), 66 (15.8%) are drug-resistance, 5(1.2%) are multidrug-
resistance. According to our previous data, the transmitted HIV DR are higher
than 2019.In conclusion, the trend of drug resistance of HIV-1 should be
monitored continually and obtain more complete blueprint of epidemiology of
HIV-1 drug-resistant. In conjunction with other prevention measures, hopefully

we can bring the HIV epidemic in Taiwan under control.

In recent years, Neisseria gonorrhoeae strains resistant to the third-
generation cephalosporin, the last options of the first-line therapies of gonorrhoea,
have appeared around the world. In order to prevent the development of drug
resistance, most countries and the WHO recommend dual treatment of
cephalosporin and azithromycin, but recently this combination of treatment is
becoming less effective in treating gonorrhea. Therefore, continuous monitoring
of antibiotic resistance and molecular epidemiological trend are important topics
for the prevention and treatment of gonorrhea. In this project, 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. In 2021,
the proportion of 2,318 Neisseria gonorrhoeae isolates with decreased

susceptibility to cefixime ~ ceftriaxone ~ cefpodoxime were 1.42% ~ 0.65% and
1.98%, respectively. The proportion of resistance to azithromycin ~ penicillin and
ciprofloxacin were 1.04% ~ 75.41% and 97.93%, respectively. The proportion of

multi-drug resistant (MDR)-GC were 0.13%. According to Neisseria
gonorrhoeae multiantigen sequence typing (NG-MAST) analysis, the most
common NG-MAST sequence types of isolates with decreased susceptibility to
cefixime and ceftriaxone were ST21384 (27.27%) and ST1736 (24.24%); the

most common NG-MAST sequence types of isolates to azithromycin were

4



ST1866 (50%). Due to increasing drug resistance, the drugs for medication need
to be carefully evaluated, and the susceptibility of antibiotics and the spread of

strains should be continuously and closely monitored.



& o e A 1)
HIV &2 58 ¥ Bt F 4 }?3 # #L( retroviridae) ® 5 }?3 4 (lentivirus)2.

| 2

%ﬁ%ﬁ.ﬂrﬁ%—iflfg V% }?5-* & 110nmenzk 4 ]/I%"" b ﬁ%;“? ‘b

4y

- ER
Bocap A Ek o BB E F BEORRNAZ FIRE 2 4 A7 WpFer f & aopk
% > bl4ok & 4= (reverse transcriptase ) ° q‘,% » %% (integrase) ° F-v fi*
(viral protease)# — & 34 & F-v [1,2] - HIV 2 RNA® = % 5 — FXLTR(long
terminal repeats) © % § 9B A F] > 2 £ X 59.2kb > H ¥ gag ~ pol ~ env &
F w2 P frooom gagh FIOTHEGED Kk ehded B3 ac 49 2= Capsidsiip24
2 = Matrixerp17 ~ % = nucleocapsiderp7 ~ p6 ~ p2% pl[3] ; polzk F]#& :F
Reneng g F e~ ded TR R o iR S envA FlenA ] R
F et BWPE G- 0 @ 35 gpl20% gpdl 5 feCD4dt ¥ 3k e % F (recepter)
BE2Z e FRA RN G ATE o HROH G HEA TN Z R A 5
WHAGLE S 2 p4 ARG M o 27 revE tathF 05 4 47 R F
b ‘;ﬁ ; mnef ~vpr~ vpuz vifigF:! 24 39 F (accessory protein ){r
N A

§ )}3\‘3% A F A BT A 5 % - AIHIV-1% % = AJHIV-2 » & Bk p >
PEMRRRE LG 0 A K e FEF B LR AR HIV2{rjE+ chi
ik 5 :[Iiai (simian immunodeficiency virus, SIV)#4p i > @ HIV-14- 2 j2 2
i 4 Haps & (SIVepz)# 5 4p iz » HIV-1x 7 £ 4 = 1 #M (Major group)
% #t30 (outlier) ~ N¥¥ (non-M, non-N) ~ 1¥ 2 P¥ (putative) o 1T & A&
Zte f% (Cameroon)## RT3 Bl ag ;- HIVE # s ik p 3t SIV[4] : 1995& 5
P PREARBREFFIS I AR TR S RAR A BRI
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T4 3 & % Mnon-M/non-NenAT3| (#) 4 > & » AN[5]5 W€ - &rd
FMRx - LR FHIVEES &b g sh— &2 < R hi 4 Ko & (SIVgor)
AT enRTA W] > 302009 F & & L SP[4,6]c = *EM~~O~N H
E50%12 ¢ o

CREE R
HIVis & &k fgkps (£ T a2 7 < £%5 4F @ » 4% £ proof-reading£hig
APl A F P onpd PREE2 L2 RFHIVES L3417 T3 &
B o AHIV-12 32 T » 3 #MiTfenvik Flend B 1 4 4~ B T 3)AZ
Hgpt £ 85 420%17 F[3,8]: Beh#EOw AL I o ptoh s A
FMELZOERF AMF 7 b I A FF A F1£ 2 URFs (unique recombinant

e

K[7]>

forms) » § URFs&| %] 3] - T e (7 42 & FF P 3% 2 = 5 CRFs (circulating

recombinant forms) °

Bﬁiﬁﬁ%ﬂﬂﬁﬁﬁbﬁﬁﬁﬁﬁﬁ’M%i%iﬁﬁﬁ%&u

Bz A5 % » 2502 ¢ W= ENCEL A 5 m A% &y % LCRFOl_AEZ%
CHA ¢+ 58 a4 BRI UBL AL - RRFLHEEH N 3 b5~

BEH7pavEs s af JEu 7 3 it e m W E S
G % RS R ER[9-11] -

J o HIV-1 Flen T A1 80 45 > 7 @ oHIV-1 2 5k e (4 S
2o i % g 0 HIVZ F1L 4] B S0 17 03] 5 77 A L o HIV-13; 3]
BRA R~ B4R N Mo 2 2 PHIV-IL A A8 A4 hp R
RFELLE B AR S 5 L B[8,12] 0 FI Ry O gL £ H
& o f A E LA SER AT HIVIEMAT S > & § 8 R s R

1v

FEE NG G R R AL £ & - koo



By oREYR AL Zi[}%*}?\—imégﬁgqﬁ%i{ﬁj&ﬁi,xfi
T LR A R e 3T - ) T AR I BB ko
PP W B (ARDF * Bl ﬁ?’ff‘%i ATIRPHT A

:}P‘s—% #=v fFFr | F|(Protease inhibitors, PIs) ~ 17 Ak & 48 4555 3 | 1

’”E-&

(nucleoside reverse transcriptase inhibitors, NRTIs) ~ 2547 H ik & & &35 3|
| (non-nucleoside reverse transcriptase inhibitors, NNRTIs) - 1;],\ » = e A
(integrase inhibitors, IIs) » iT# % » d 3t =2 & - k ,ﬁ}%,* Wi H - .‘[Iia:%-
Frd B L e F P :f»’r’ﬁiljs}}%—w IR L0 3F S ?ﬁﬂ?ﬁ%—?&;ié * o fE il; 7
B e A e | A KGR o/ 4 o p 20164 B 4eIntegrase Inhibitors (11s)4f %
P ARERSEE 2 - S E RS 0 P RPN AT LR L
FEERS R RPRE DT - REP e 7 = & - FH (NRTUNNRTI -
2NRTI/II) ~ = & - Z % (II/NRTD)[13] -
e % % ARTPR * i 427 r?}??—w Prig 22 REZH AT fi@%ﬁéﬂ?#%fp T_pF
RELZF % 4+ § LR FHPM T2 R E 4 4R B0 p A WP G
& @FAES R 2R HE @R A 2 L PRI Rk &
RCTRPER o Y @A R A RE R F R i o 195 WHO 2014-

A

2020+# 733 £ 3R 4 7 Bt » NNRTI & £ # - Nevirapine (NVP) ¢ efavirenz
(EFV)Z 5 % LARTE & fi™ » A T e} A3R 4 ¢ 4 k7 NVPREFV
LB ML G e AR 10% 0 F1E WHO B FTerdn B 4 3 24 0 B dsiE R v 1 %
v 1158 2 3~ dolutegravir (DTG) 5 A # AART e & ™ 0 TR 0 g0k
CINNRTI 5k dteob o B 300 p 547 45 248 DTG 5 At
ARTR ¥ » DTGHFLZ P 5 im i » A& DTG L A#Hch&E S o £ § p
WLy e B o o B PRE R B S R ALY £ &
e 0 [11]



FE 8k @ Wk 4 B I 1 1248 ¥ (Pre-exposure Prophylaxis, PrEP)

% WFDA* 2012 8 i 53 35 17 1 A HIVehr JRE - > 12 Tenofovir
Disoproxil Fumarate (TDF) & # Emtricitabine (FTC)i# * ** f & € % s & % 7
B * 2 (Truvada®) > k& AR 2HIVEB b "6 17 5 % FEF pJR* » T
ERET FAIB T TWEHRAT R A[14] > & AR AHIVE it Frie *
PrEPfiin ™ 3 7 €3¢ & € [HopF LB Hansfte o 2R [ LR E hiok
ms i B AGFRIRY o F PIEPR AR A e R MR B2 A

FIRGEH R A lp 0 SRAF LA N TR B /R PIEPY £ A%
feid * a2t YR AE L wERILG AR E > G B AHIVSD
[15] > T et @ Ao rindta k= 61 » & (7 & ie[16] > i § 0
RS R LI‘J&ﬁ%éﬁﬁyﬁa%E}‘ﬁ X 3 o

¥ - 3G o BARRY PrEPE v AR HIVE % - ¥ 7 ¢ 13 S HIViE
PR A 0 R 2k vy RN AR T S R 2 SREESHIV

Fid o bl4e & MI84V ~ K65R ~ K103N ~ K103S % = 28:F % %4tk 0
TS FPEPIR ™ 5 % g £ [17-21] > ie d *TDF/FTC% % NRTI » # 5
NNRTIFE (2 s 4 kDI ¢ ¢ JR* PIEPE 4 4 pa & A HIV[15] - o
W3 5 B RPEP 2 F s chle > 1 % - MART®E e & (v & 5 PrEP%¥ 4+
A4 B G E R ES S L2 £R[11] e PR RET ¢ B
AHIVE 4o S @ % 00 B4 F > 7 00 § @  HPu e % -
s RIS Y % Bp 2 TRk b enEE7(22-24] 0 FAvu b MEk s -
LR PrePE 4+ cnip kg AHIVIS » 5= T igk @ ¥ PrePE S - £ FiF
Pl AL FR i A HOTRA B B S A F R RPRE R
2GR AR PR ¥ PrEPehfe PF R (78 - ) cPHIVIR R ~ & LR 4odup 4 #F4

R T EFENRER AR LY F-EER UG RRAMEP € RS E



% HA5[25]
23 HIV R 2 $u¥# ¥ (transmitted HIV DR) % i8]

mE R YR iFES 2 H(WHO)S P FEz 72020304 & & 8 jlp i595-
95-95p & > e JRE#7Z 4 ﬁﬂ#’u%’%'ttvﬁai - BERE L L gk o
um%ﬁ:}gei g 2 > Mg s hA FEEAFLRAT 2/F R

% E

% EHPLE B }}';‘34,} 2 4 ek X e 0 @ BB M D L ¢ %

Kr?}\

=+
=2

IR R o A R REWHOS 3R ik 0 BB T AL

Zpd FUE 2 TR o WHOZ HIV Res Net% & 7 chHIVIAE 1 5 7

A

ZALHIVDR) 23k §95[26] » £ 1 & A %

[E—

Surveillance of transmitted HIV drug resistance (TDR) in population

N

Surveillance of pre-treatment HIV drug resistance (PDR) in population
initiating ART
3. Surveillance of acquired HIV drug resistance (ADR) in population receiving

ART

PR P14 4 LS ATLAA 0 1R LA JFHIVE A 1 F4E
(protease -~ reverse transcriptase % integrase) ° T v A frHIViRZ [ oF > AL 7]
Bold i AT BT B HIRA AT AN E 2 AT
B be LFEES ©

AT BRI TH

W R R AR IRE T AR RPN o d T AL B
HRBAT > dopt £33 G\'}rg\;—{b-ﬁ#\j\m}? Ao d FE M 0 F]R > E A 6 E AR
FOEAFRAF AW EMP B R RF L2 N T U RS
FAMP pRRRALST R RL AR R T OB A RIEA LR € R
B ER 2L e
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£ 32021E100 & =L #@?*J%’Sﬁrfﬁs%%d%‘ 8 R St TR
HIV? $f 8070 > @R 4 A5 AR7 254 % - 3] (Human
immunodeficiency virus type I, HIV-1)en 4 #ice 5:iE 742,065 4 » AIDS% T
A #5202304 5 Flam R A Bos 7,5384 0 @ 2021&1-1070 g A HIV-11
29 CABRE%GTEETIRFEELMSM)F 8494 (80.93%) ~ B R 17
894 (8.48%) » 11 % i1 bt E e X (IDU)F 184 (1.72%) -

LFE LB R R AHIVZ % 715 5445 0 FIMSM ~ B %
MOFRERY LR RERE L EE S A u 82 66.27% 0 15.33% -
16.96% (# 322021#10% & » TCDC3e3* TR ) o LT 2 75T H 48
T AR EEEERTR AR F2ZHIVAFIL A3 4% 0 5%
MSMi & & g #Bi: 3] - IDUL & 5 CRFO7_BC» @ B &5 g0l 1 & B
#CRFOI_AE ; if & coF" § » 4 3> '4 7 MSMB % 3] # » CRF07_BC
SEFIR R TP ARLA TR L AT AR E
HIV-IA R T A 67 b pre a2 A G R F4et » L fi5E- 28 I
RESFT]REBEMG &7 & 72 kA REEFHIVARLAE
Rl T kg B BRI L BB G O e o M L HIV-1Z ST o Bl
APE S REWHONRE R RPRFFEFAFIL A A 47 M0 f2p o Fp
A T LA o ERIEE M k2 A AT

£ h 2 w8 (WHO) "3t 2785 2 5 Q81005 & 4 2 57 - #
B AR R B BT SR 4o 0 20168 ATH s G 5 3.76
o H P 8,600 6] 3 H[27] 0 Bl W R BB 4 > 2009 g
T 0 52,1385 0 20194 {v20204& A %+ = 3 4,5216]407,077 61 5 2021
& FRTA SR E S R OR 6L 8 M Tp MRS B RS 12
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10® 7o T & 5 5,827 6 17 0. 2020-# [r 2P 7 T fps 515,692 6 3 4 © & o %
ML R R A EFIL20239/ T HL A F103 195 > #R A5 ER
EE A AR o kA F AT 0 p 2008 £ 3 2017# 87 K
do RPHBREERBERL MBI B RS 235605 0 2P dappre
HIVE % H371272% > P HpRUEF A 54 %  BrspmpbtF o B
A& FpA P F A F NS o FPLEHR BRI s G
o RFRIE EEpRESE R FL - o

£ %”’\i#«‘)ﬁ%lﬁ A |

5 B b B R # RE R (AMR) © % 5 23 G il

i 1 [28] WHOS-2 4 R i 2 & Sk S 705 8 A B AL
i@dﬂﬁﬁi%ﬁ%ﬁ%%%#@%ﬁﬁﬂgi@\+W4m?% o
[29,30] 5 & R 2 BN p IR FTIACTR ARIDEARETF F 5K 0 o
WL FORERT 2 ZBUHBRERAF AT L e - BB T D
Pl SR HE T it Bkt 2B DB Bk o
3% % » ¢ 3% sulphonamides ~ penicillins ~ early-generation cephalosporins,
tetracyclines - macrolides # fluoroquinolone » # * % # e & #_ extended-
spectrum cephalosporins (ESCs) cefixime ~ ceftriaxone #_5 % 1+ ¥ — 2 3 /5 %

( monotherapy ) s {4 E# - #Am - cefixime ~ ceftriaxonedg g 14 % 1 &\ fo
ZEH AR A2 ARBI]-2017F 2 F AL RE B D
ceftriaxone #i% |+ FthFC428 clone’ BAd~ K p P REL{EFOM ~ 4v £ & RN
fel s TS II[32, 33]-2018F B R fc; B A 30 % - ke PP
ceftriaxone (MIC= 0.5 mg/L)fr azithromycin (MIC>256 mg/L) % % {2 A -
HsRAIERZ BN HERF 2AFIHAT2 ST LR L s
T [34] - iz Ftr¥E WHO ~ W frl s R R E - RE Lok
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(ceftriaxoner azithromycin )% = 7 = § o & %2015-2020% ¥+ 2 & < i 2
I F TR A AR E S AR L E RS % B cefixime % ceftriaxone AT |
o B E P2 o ulE 0.0%-0.7% ~ 0.0%-0.3% ; azithromycin FL# 414

bt 2015 3 2018E % & + 2 (1.8%-3.7%):2019& % 2020 T % (2.1%-
1.3%) ; penicillin & & + 2 (39.8%-77.1%); ciprofloxacin FLZ {414 (|42 i
5% 2 & S IR F L BiF R S A D S e it R A 2 4

FHopd 2 Lok Fd B P RBEROPF Y TR GRS o
BE O ATIeR T NOEE RS R PRI & M
5 S gp R A S A
%%%#@%ﬁﬁﬁémﬁﬁﬁimwu%wﬁﬁﬁmﬁﬁﬁﬁﬁa
FELRAR EREF 2 %4 2 58 &1 172 [35] » NG-MAST (Neisseria
gonorrhoeae multiantigen sequence typing) & &% * 14 F &2 4|3 £ o NG-
MAST 5 ~ {5835 2 %*#}%%Eﬁﬁ* kv s BB P20 5 % A Flpor
% tbpB R 7> NG-MASTFH# E ¥ fid® B porB% thpBz Fl¥5 o &

FIFEA] 0 22020F K > = 55 12,800 B porBi Fl¥E ~ 3,200 & thpB &
Fl¥s.E 22,000 & NG-MAST F 73] 94 /x35[36] © 2009-2010& > g
B ¥ L ING-MAST 5 7)) w2 ST1407 ~ ST2992 ~ ST225 » ST1407 5 %
BRIt LA N e £ S feE Wy 5% Lo 20138 > AT A
NG-MAST 3] %] i» 28 €_ST1407 ~ ST2992 - ST1407 £ extended-spectrum
cephalosporins e7# 47 57 g 1. "% i 2 Fu @ |4 2 fluoroquinolones i 4 5 &
*7 4B R [36] ° * 1£2012-2013 % B ¥ A NG-MASTZ| %] 2 ST2318, ST1866,
ST4846[37] > ST1866%2 azithromycin® & |+ 3 M [38] - & - & 2006-2014
# % 8 AW ST421 ~ ST419 ~ ST359 » A 2015-2020# % ST5702 ~ ST18019 ~
ST568 > % — ENG-MAST % 4 7 F#E BN 54 2 HIVE b g % 5 > i
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SRR i A
HIV
(- )R

2020# B d AR R HIFRA T RE R L B iy TF AT
B HIV-IEB 2R e B2 B %2 g 520204 4 %8 FiTH 42 A FAER
AAKALBELFA Y RBETIFEAAR AT L AR R GERY
HUaRAFIRAFTHELT R > £ EHFEC00E & FIHERRIR > F E KR
B 4181 > RIE M T ORI BE B s Ede s U] B TS TEIT ok - o

(= )% RNA chg s

FREEHRSE HIVAFI A A3 L2FH3 RNA shd it @
* 223 5 QIAGEN® QIAmp Viral RNA Mini Kit (Cat. No. 52906)% TANBead
Nucleic Acid Extraction Kit (Cat. No. 665A46) - % & RNA 7 * >0 F @i
B2 B L 5 H 484 F R(RT-PCR) = 554 ZHA B4
1. QIAmp Viral RNA Mini Kit # 2% : PR BB 2 fe M Rk 140ul A4e »
560uL Lysis Buffer AVL *+ % {8 T i£% 10 4~ 4% > £ 4v » 560 uL @ $HiFp
A & = > (vortexing) >+ it iR & & £ i F QIAmp spin column > column 12
Buffer AW 7% = 12 {8 » * 50uL AVE buffer (RNase Free elution buffer)
#-RNA % > B 3-80°CH* o
2. TANBead Nucleic Acid Extraction Kit # ;"'1? LR T i e ,—g-”z 300uL
% proteinase K 10uL » 4v » 3#%| column = ¥ 1 %L » 12 SLA-16/32 ~ SLA-
E132 % 74 2 E:B"}??—% RNA » £ {8 Z B~ 11 SOuLRNA » % »+-80°C{F # o

(=)HIV-1 & 3] » 47
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1245 HIV-1 C2V3(env)zk FIK 34515 % 30 I A Ao 47 5 #0215 B 4 _'rﬁ:}ﬁs-%
RNA 2 RT-PCR ¥ Nest-PCR 37 & kW51 + [39]"r 5 &2 2 P B £
G AWA S
1. & #4-% & fr:d 4% & & (Reverse Transcription Polymerase Chain Reaction):

i# * TaKaRa 2 7 #7 PrimeScript® One Step RT-PCR Kit i& {7 RNA & i

EREPFRYF B o B-p+ RNA 1uL 4c »~ 2x one step Buffer 25 pL

PrimeScript one step Enzyme Mix 2 puL ~ 10uM forward primer-44F {r reverse
primer-35R % 1 uL &%& & 4= ¢ » i 4 » RNase Free dH,O & 50 uL » 2
PCR machine i& {7 55°C 30 # 48 » £ 94°C 2 4~ 481 » 121 94°C 30 5 ~ 50
B 55°C304) ~72°C 1 »48 > iBi745 = F J o

2. %R &P 4y F R (Nested-PCR): & * TaKaRa = 7 SapphireAmp® Fast
PCR Master Mix #-% — =t PCR 14 #~ P~ 2uL § #-4 (template)¥? 2x PCR
premix 10pL ~ 10uM forward primer-33F §r reverse primer-48R & 1uL %
ddH,O 6pL ® f-2=23 » 12 PCR machine i& {7 94°C3 4~ a4 f#15 > 11 94°C
30§/ ~50°C30 45 ~72°C1 2480 87350 F 5o B fs & 72°C 8% 74

3. A FT_5 B E i A 7 ¢ % Nested-PCR e 3 11 7 A & $75E 8 ¥ 8 5
kB8 B 526bp) » & b x A PRE A S A 0 £ 2 HIV-L & A A
7L & Viral Genotyping Tool (National Center For Biotechnology
Information, USA) (http://www.ncbi.nlm.nih.gov/projects/genotyping/formpage.cgi)
R4 2 HIV-1 4 31 B R i i 208 7 3% 5 100%
BrE Rk R 5 99.5%[40] -

(= )ViroSeq $ & 4 1L F1 5 7| & 47
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%% & FDA~CE %2 2*® & £ % IVD (In vitro Diagnostics)*h. # ¢
ViroSeq™ HIV-1 Genotyping System (Celera Diagnostic, Abbott Laboratories,
US)[41]%7¢ 3 chx g1 (Finfek A 45 HIV-1 A F88 7 pol & FIB 7]+ th%
5 o ¢ ViroSeq™ HIV-1 Genotyping System ¥ § ;| ] HIV-1pol £ F]¥ & &
& fi® (reverse transcriptase) ) 2 3-v fi= % 3 (protease) iz FI R ¥ k- >
A B TG e R AR L o 0t R - REE RS F 42, 43] 0 kR
Bk HE 0 A 4 A RNA S S8 (7 F EESR S FRsdsl F s 2 A F1 2R e0¥h
2A| > ¥ fE 1 HIV-1 g;’_rf@s Foo FEATFINY 118 99 BRABI gz A -
BFESFFAFSS 1 2% 335 BRaBF g ARAEF o TR ET RS
2 HXB-2 iz B Y B F W gz g il R AF - 1 7
Bl r Bis @8 1.3kb ehB 7] > B > ViroSeq™ g g 1% H &
IS k3 AT HAFIRFEUE o LB A of L o (T feR 2
BB e TP 5 2B LA RNA 03 B~ & i &0ps B & fivdddy
FR~Repiagr - FEFRHFr RAS - TR BRF - TH A
LRI T A

583 R ViroSeq™ & sLti i 4 47 12 EDTA i | ad? e Rtang 12
RAEEE DL 2 R g 4 2 (1000-2000 x g 15min.) > A {8 24 -] pER
¥ o3 2-8Cx 4 R 0 218 BREFAT-80°C # * o

1. %% RNA % B~

#-0.5mL 5 ij 0 2-8°C MR AZ B i 4w (22,000 x g for 60 min. )i7c 5k s
FER 2 ",/TTJ R IR éT’—‘ffﬁ-ﬁ- 34 e » 600 ul Lysis % #7% » 11 &
FRAUGRIE  FENTET 104 Fid4er 600ul EQAm > MR
TR R G & 3. (15000 x g for 15min. ) > 2 "’T‘_P g o £ 4e~ 1 mL
rken70% ¢ fE(2-8C) £ MR T BLixi® 3 {8 & (15,000 x g for 5min.) »
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EN7 ,Fi”g » §o Uk {8 4e ~ /ke 50ul RNA ﬁrvﬁ,,z(Z 8C)w i » ®133-80°C
&
2. };ﬁb_ﬁ‘*%"\rﬁ‘* f#'};}@

Fo MY A AR /A D RNA ARG BT iFr
F 4%~ cDNA {4 > 1 /o %"wﬁaézw Js(PCR)M 2% & 3 pol fk Feh
Tkt o B 10 uL Bk enA A A A ?:I,ii% IRNA > 2L BEEY o
[fn‘}%fr (Moloney murine leukemia virus) sk & &5 f= » & {7 & f4kfs & J&(65°C
for 30 seconds, 42°C for 65 min., 99°C for 5 min. ) - & RNA i& {7 F 4k F &
3 42°C S5 m4apr > = 3|2 &85 & & > T 4 » 10 uL RT Mastermix ;& fei5
Fo R F R A ETEL cDNA VRFEFREWRYEF &
F3-20°C 4 R o

./%X'\r'ﬁﬁ* ﬁ#'ﬁ_}%

Beirg Ko iTr AT 1F 2. ¢cDNA £ 30 pL AmpliTaq Gold DNA
polymerase (Applied Biosystems, Foster City, Calif.)i® fr2 3 & {7 B & fs i 4
F J&(50°C for 10 min., 93°C for 12 min., #= 3% 12 93°C for 20 seconds, 64°C for
45 seconds, 66°C for 3 min. * & 40 VA&, 72°C for 10 min.) = #73K 3+ 973 | 3 ¥
WMigiev 24 - 1.8 kb = - evamplicon > ¢* amplicon ¥ * X i® 5 TR chfic

o % $ S PCR F it ¥ 4513 35-20°C 4 i 4% -
4 FEPFRYF RAPF TIAZ B

RV ZRBEFPRTAFF R REFAHF RZAFFZALTEAY K
B3 %F JEBAFZ 313 > Hditz o5 AT AL 7T E * DNAMass
Ladder 4 %] 4c » 6ulL(lane 1)% 3ul(lane2)i® 5 %% & ; & L 04 @ * Ex-S-
Pure™ Enzymatic PCR Cleanup Kit » "% f3H- % & fesddi ¥ RAF 7 975 % 4

18



513 2 P gL o 1 SuL A 4 +2uL ExS-Pure st G fess g 15 14 37 °C
Fldrms 284 F B 90°Clmin. > #i holdatd "C> 5 = W it 3 o
BT 3E20°CHERTH Y o
5. %% ERF Befo ik p o6 0

Y% fs T_F F &1 BigDye terminator (Applied Biosystems, US):&#| = = »
d 7% ksl 3 0 u:eiE 2 R ATk & J&(25 cycles, 96°C for 10 seconds, 5°C
for 5 seconds, and 60°C for 4 min.) > 4% % /2 ABI Prism ABI3130 (Applied
Biosystems, US) {%f& R 7|~ 17 &k = = T_F p & 4 p] o

6. Y~ 7

“t ik ¥ 0 7 §F B 7] # B~ Celera Diagnostics ViroSeq HIV-1
Genotyping System software version 2.6 2_ ¥ > & HXB-2[44]i& B %3 ik (7
1 BRI yfgf[a;’gﬁ»é FERFIPES 125 09 BB =z - BFE
& fis 2 Fleh 2% 335 BRBFng ARAES] 0 4 & ijﬁiHIV-l A 7
WY O$ 2253 3 % 2549 B Pipi(pol) ¥ 2550 3 ¥ 3554 B PipE(t) A 7] 0 1
TG AR TREATF] o 51> ViroSeq IR I H B 1AL &
B AN AFIR IR BA pUERA S iRl .

()L L 45 in-housels ip| = /2

4P kB2 AR § SF(NID) 4 $HIV-1 pol A FI2k 3451 5 [45] %
K F1 B 74 45 0 -5 Bl i 4 RNA T RT-PCRY 1551 5 98 & 2 2
KRB @#* A T BIFEERAAFT o
1. & #&4-% & pr2 4 F & (Reverse Transcription Polymerase Chain

Reaction) * #-5 P~ e @ h A A 7 254 HRNA > 5d One-
Step RT-PCR F & 45fis F & fe 4% F & % (50°C for 30 minutes; 95°C
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for 5 minutes; 45 cycles of 94°C for 30 seconds, 55 ‘C for 30 seconds, 72°C
for 1.5 minutes; 72°C for 7 minutes and the final hold . at 4°C) # # cDNA

A o

2. KSR e pF@4F fE(Nestod-PCR) : #-57F & (07 “rjg 82 # L7
12 DNA polymerase i {7 & ;8 R & fvi 4 ¥ 5 (94°C for 2 minutes; 40
cycles 0f 94°C for 30 seconds, 55°C for 30 seconds, 72 °C for 1 minutes; 72
‘C for 7 minutes and the final hold at 4°C.) > & F M & “H B 7] 2 472
=~ TR/ p PP e

3. E M AL ik #% Stanford University HIV DRUG RESISTANCE
DATABASE (https://hivdb.stanford.edu/hivdb/by-sequences/):& (7 B 71| &4 5

/4743 NRTIs ~ NNRTIs ~ PIs 2 Ils g %4 £ F 5 342 R =24
ALY M EMBEIREN L S “potential low-level resistance” > &
WHO e 42 d3p 2 ¢ i F Eﬁf %8 % susceptible(7r T & FLE |4) ~ “low-
level” ~“intermediate”# “high-level” % & % i = # R4 5 T E .
Flpb k3 d A RS 2 4h WHO i i 7[26] 0 + %%

WHO = # e {4 = Bhie (7 (= 8L 5ezh [46] o

4. & 477

|Protease region (464 bp)|

Pl
= A e

pol
' + " - + - R ; : " .
0 1000 2000 /3000 4000 / 5000 6000 7000 8000 900 o719

(Integrase region (997 bp))

RTase region (888 bp))

PR-RT region total length= 1225 bp



L% B Hop R HRR B

Gonococci-National Isolate Collection for Epidemiology (G-NICE) *%1] 1<
B A oA EHR A R R E AR AR AL AR b B - R
w137 5.4 82 % #h(Creative Microbiological Products, Taipei Cuunty » Taiwan)

B2 K T 580 1 R T o

2. 2 BUHREREAFF SRR LRE

i 3% CLSI M-100 S29:r4% #[47] » 12 M4z 47 (disk diffusion method)
iP] T_F) PR ¥ cefixime ~ ceftriaxone ~ cefpodoxime ~ azithromycin ~ spectinomycin ~
penicillin ~ ciprofloxacin ¥ 4 % g 2 1o H ¥ % = 32 {# cefixime -
ceftriaxone AT 4% ™ (non susceptibility, NS)% azithromycin 3 % b‘_dﬂz

(resistant, R) £ ¥ E-test method Fx 3% °

3. R A#ERE Al DNA a5 5

* B o IR 3T 5 4 38 & A(chocolate agar) B *237°C 0 5% CO23%
% 4535 % 16-18 /] pFi{s » 11 TANBead® Nucleic Acid Extraction Kit-61GA46
(Taoyuan, R.O.C.) i&FHFP £ 5B DNA » F B0 9 DNA 7k 333-20C ik

PR s e R

4. » &M B3 F] multiantigen sequence typing(NG-MAST)

PCR #itg porB A F] X750 bp > # & & 513 5 5°-CAA GAA GAC GAC
CTC GGC AA-3’frF % 313 5 5°-CCG ACA ACC ACT TGG T-3’ - #i t§ thpB
A F59600bp > H it % 351+ 5 5-CGT TGT CGG CAG CGC GAAAAC-3" Hr
F 313 55 -TTC ATC GGT GCG CTC GCC TTG-3' - PCR ¥ Jif 3%
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2L http://www.ng-mast.net/ °

5. 3% "5 A8 § & 4 17 (agarose gel electrophoresis)

& 1.5% (wtivol) s #; ¥k 35 720.5X 7 TBE % 7% 7% (0.1 M Tris, 0.09
M boric acid, 1 mM EDTA [pH 8.4]) 95V i& 7 & 74 0.5-1/] FF o

6. 2 EX ﬂHt}'ia Bk A Atk porB 2 ThpB B 5| 3 FHEZ =

2 BioNumerics 6.6~ 17 porB # Fl{v thpB # F]:7 DNA FE 71| {$ #-por fv
tbpB £ Flen i 7 F i@ T NG-MAST(N. gonorrhoeae Multi-AntigenSequence
Typing) F #L Z (http:/test3.mlst.net)'* ¥+ porB 7k Flfv thpB 7k F12_ A F13] 4|
TR AFGRYACR P (ST) 22 SBAKRL FTHRE -
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HIV
(- HIV A F 3|4 #

AR E EpE & AT AR 2 HIVEIE B % 2 B > 2020% 373 47
B > 224181 HIV-1A] % 247 o 5 3771#(902%) 5 B L] » 5 A &7

td

1:;,;53; I 4] ~281%(6.8%) » CRFO1_AE I 4] -84 (1.9%) % CRF07 BC ;4]

4 (2.5%) % CRF02_AG % %] » % C~D %2 CRFOl AE/B %3] & 11
(%) 2 ¢ CRFOl AE/B % %] 2 CRFOl AE 2 B ;4| ch¢ 23] »
A5020114& &k & I 5 LA 42[48,49] > * CRFOI_AE 2 B } 3% 5 % <

237 3)(¢ 7 CRF51~55~CRF67~69- ) F M ol w LW R fo 2%
WERN204EBILEEFRFT FEBR 280 EHFT RN €20
BT G AR o
(= HIV $d g {7 5 segt

11202048 AR Fup 4 #ih 2 7 4F B R HIV-12 A )5 )i 7 HIV-1
Bod LB (T A 45 £ 41812 F 661 B 4 T - B (158%) 0 B P 1Y
NNRTIs % 11.4% (4912)5 5% » # = % NRTIs #2%24.7% (171%)~ Pls %
0.6% () @ TIs 502%(2%) (£ =2) A4744661* & iz iz B %%
AP H - BRFF CPFAEEFOLE o

%3+ PrEP # 4+ -TDF/FTC $2& [+ & 77 141812 #488 @ 4 112 fo p¥ %+ TDF
T PLE T 5 FTC ¥ i #8 o & 472016-2020 Fi# 14 4 45455 (B - )
TR PRE P RGEL S EF AL (2019# 5 11.9% ~ 2018 E
13.2%~2017+# % 12.7%) > fe # ¢ NRTIs ~ NNRTIs 1% | #2019& + = > Pls
3 [Is $#22019& T "% » (s it HEFERE -
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FHit P M B I NNRTIs 55 2 47 38 (7 B W £ 4 04 45> % % Bt EFV
% NVP s 4 5 10.5%% 10.8% ¢ H = & RPV(7.4%)22 ETR(2.6%) » 4a#
2019 & ¥ f LBy § L 2 (B2 ) > @ B =802 KI03N &
V179D #i s ¥ L(B =)

oeb o 245 HARRT # 4o % pe2 HIV-1ps B2 8 A 452 & o
2020 £ e B T2 » B P 4 2612 (44.8%) 5 F - Bt 2 FE M AR M 2
R % =8L > 2 NRTIs &2 NNRTIs #f %]z i |+ 2 8 =8 3 (4 5 5
29.3% » 27.6%) ~ Ils #FHisE |+ 5 8.6% » @ PIs 7 %] i Pl % & & > (5.2%)(%
w)o g0 Pls b BARERRELRS £ BT TG 142 (19.4%)1k
W+ B 5 MEE R 322 (44.4%) 2 G F R E e HIV-LRE B R
B A BRIRETAM D LR AR A LT ME R
B 4T E o 2016-202075 % X prin@ f B (Rle ) » ¥ BB T FHAE R
2019& ™ "% > ¥ & iE naive cig R B R ILE M FRARS 7 F o §_F F]2020#
Beg FA@ A LR R B FRF LA D AF SRR L HIV-LinE
HE Ry REEF EREPERL Y o

(Z)HIV %A% 2 & 41

d %212 NNRTI 4 A # A NVP & EFV £.& % L ART 24 > 0 Fpt
1995 WHO 20174 5 £ 2 $8 1+ § i#l4731[50] » % NVP & EFV e 4
10%PF > ZH A EFEAEF - A ART £ £ % » 7 9 WHO 2014-
2020F (A AR 2 ¢ B TR gR 2 B 5% ¢ NVP & EFV ehfa (4 5 4238
10%[11] > & 5% § £-$12020 #7384 HIV-1j8 % % %3 EFV 2 NVP i
1 5105%% 108% tpdw B &Y 5 A (B=-) & WHO e 372 5
B R o F]Pt WHO B itenjn@ R Bt dk vt 1 I &5
dolutegravir (DTG) 5 & # 7 ART %2 & f™ o 3 3B ) 5 2 78 75 12 NNRTI 3¢
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LAHSERS 0 0 AR - AEFHE A 4 2017 A b~ 1] HE S
ik gh WHO chinfifssld wp FEAERT R LAY €25 1%
H 44 NNRTI & £ 8 2 & o 25 5 W fe § &8 HIV-IR 2 BB EFE
Bl he E R E17.8%-21.3%[51,52] ~ 46 B £ 10.8%[53] ~ & B 5 7.5%[54] - @
PIREME AR Z R T » Va2 WHO % #2030 # ¥ i & en
95-95-95p ¥ % = B95: & v 4 HIV JF,"PR% W EO5% T B o§ AR
B A AR LR FAET i NIRAEN > LSRR 2 E
F R0 d R F IREOT S AR AT G BB Tl g LT
Tﬁﬁuﬁﬁﬁﬁ%%ﬁiﬂ)% LIEEAF QT FI# EE
FIARAFALTASNEF L AE BT RBETER Q)REMLS 8 LT
- EY B LT T BATRE Y Flpil DREF - ARG FEREL
MR R B
p);g%ﬁ%%ﬂﬁ&@ﬁﬁ&ﬁﬁﬁﬁ%%%&

2021 & 1-10* z B < s aks o el e R FRE EREL (G
NICE - Gonococci-National Isolate Collection for Epidemiology) 1% 3" 4z &
2273 > R % —*ﬁ’ AN R R = A #* T B3k f;«%]' ‘p«%]"f%\# 23181k v kTN B
(n=5,827) 39.8% & *F > " g 4|7 HEEMT FR UL’ TR ﬁ e ER
FthE 5 (50.1%°n=1,161)90.8%Ftk k p § ER/:2 & (n=2,105)°9.2% &
x p —Q]“e‘_)ﬁj% (n=213) > u[ 599:1 § B %Ldﬁﬁﬁé‘“ 528k » &
MR ;’,@%Eﬁ@v‘ Fa25fk o Atk 3k p 1544k %Liﬁ‘ 5 R 1220-34
R E62.6% (n=1,318) » 4 M FR A 141 15-29% £60.6% (n=129) (£ 1 ) °

(=) % Bhop R RS BHRE S SR R

£2318% & b TR FA BT 75.41%(1,748/2,318) ¢ 4t

penicillin £ FLE M5 97.93%(2,270/2,318)%t ciprofloxacin £ 2 14 > 1.04%
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¥t azithromycin 3 4L # £ (MIC> 2mg/L) - ¥ % = & 8 ¥ ] %
(Cephalosporins) A7 $£ % 1t % 40w & cefixime (MIC>0.25mg/L) 1.42%
(33/2,318) ~ ceftriaxone (MIC > 0.125mg/L) 0.65% (15/2,318) ~ cefpodoxime
1.98% (46/2,318)> @ #7t75 %A &L F 24t Spectinomycin £ T 12 < ¥ cefixime
AR ETE N33R AR Y G 15tk $ ceftriaxone AT R MR FE K 0 @ ¥
azithromycin £ ## 4 (MIC>2.0mg/L)Fth® F 23tk & B ## {£(MIC> 256
mg/L) 1k 52 M MIC=2.0mg/L)(#% =)

P52 }EJ% 5 £y r (Multidrug resistance, MDR) %_3& 7 3tk 5 % £ &
Ea ];r:]ﬁ\ R)[55]° » 1$k & %] %t cefixime~penicillin % ciprofloxacin £ 24+

2%k 4 %] 4t azithromycin ~ penicillin % ciprofloxacin & Fi#& |4 (% =)o

WHO 2 3§ i % Bt &~ U2 5 42T 5% P fbib L AL 5%
/e (empirical treatment) [56] - 2015-2021% G-NICE % ip& 5 &1 BN
cefixime AR 178 vt & 5 0-1.42% ceftriaxone TR 1478 Mt F 2 0-0.65%:
azithromycin #L#E M4 t F 42015# 3 2018:% & + 2 1.81%-3.65% » 2019# %
2021& T % > 2021 & E RIS E 5 1.04% A7 KEC(BT ) APk pls
5L FRP B cefixime ~ ceftriaxone ~ azithromycin 75 K # o IR A

BETE MR A AR S £ A B R T G R T RIAR AR > G

/r}%‘}‘ FOR 1 22 2};‘7 °
(2) 7 &< B3 F)~ + 4 3l (Molecular epidemiological typing)

B MR RIR AR E A FEOBEACF 23k B~ gl e g
B Bl o @ % 55 3 A 3paan he 3 e JI PO BRI L A TR PR R
SREPAGLAYER D A E Y B G F FEY 4 Neisseria
gonorrhoeae multiantigen sequence type (NG-MAST) > ;2 #& ip| /i 4 &+ 41 %] »

et M RERER > B0 RFEEPEFRERESE S -
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2021 F 1-107 iR fdw] ~ & ~ BA5 Fhfk > 23511533k B 3R B % 19.8%
(1,153/5,827) » % p § 1+ Vg B2 & Vg BoAE] 51,0484k % 1054k o f1,153%k

F 49tk p HIV B 4 B % o NG-MAST & %8 11305464 w] » # ¢ § 176
78 ST 4 145 > 12948 ST 31 %] 5 2-1024% % 5 A1 %] A (F 2220204 4p 12 » de
5 eS8 % 5 ST18019 (n=102 > 8.8%) » ST16001 (n=66 > 5.7%) > ST5702
(n=43 > 3.7%) > ST7106 (n=43 > 3.7%) > ST568 (n=41 > 3.6%) (% = ) ° 4 por
2 tbpB e FI4p 11 R 299% 1 T FEEIS G - i genogroup £ A 2 951F
genogroup (1,064 x4 3L tR)% 89 H JH e NG-MAST 3| %] (89 thri &t
Ht)
() 2 & X % T Bk |~ + & A (Neisseria gonorrhoeae multiantigen

sequence typing * NG-MAST) | w2y % 5 5 1+

NG-MAST » #3:F5 ¥ s SRRz &S ,;Hc}}%ﬁ‘-ﬁ: IR S S
gt FIREE ARSI E > BEL T E FALE L F R
g 7 enias o 5 ST18019 ~ ST16001 ~ ST5702 ~ ST7106 ~ STS68:548 1 &
A w ¢ "ﬁ% 7 ST71067% 14x%t azithromycin £ $ |+t H &% 4 cefixime »
ceftriaxone~cefpodoxime -~azithromycin-~spectinomycin £ 7 g 14 ¥} penicillin

E f® 4 5 75.6-97.7% > ¥t ciprofloxacin £ # % 14 % 96.1-100% (% = ) °

15tk % cefixime % ceftriaxone % &7 4% 1 (cefixime MIC>0.25 mg/L;
ceftriaxone MIC>0.125 mg/L) » & NG-MAST 4 3|4 % 5= ST1736 (n=2) ~
ST20196 (n=4)~ST21384 (n=9) - 18tk ¥ ¥+ Cefixime % &7 1+ "% < NG-MAST
A% 5 ST1736 (n=6)~ST11833 (n=4)~ST20171 (n=6) ~New31 (n=1) ~New55
(n=1) (% ~)

234k %t azithromycin & & fw2 4+ (MIC > 256 mg/L) » 5 NG-MAST 4~

A& s 5 ST1866 (n=12) ~ ST16479 (n=5) ~ ST16906 (n=2) ~ ST22268 (n=2) -~
27



ST22462 (n=2) (% ~) = & %% < e #-ST 48|12 porB % thpB ik 5143 i
B>99%1 b Fagia G e — i genogroup G1866 ° 11x & M i it (MIC=2
mg/L) NG-MAST 4 % % ST7106

() HIV f 2|L H 2R &R Bk 7| Neisseria gonorrhoeae multiantigen
sequence typing (NG-MAST) %] w8244 % & 5 a7 4

2021# 1-10 % £ 85tk 7 & Mo Xk B~ 4L p 841 HIV g % B F (11
B 2% 524 FHR) 1k 2 IR TR (85/2,318) 613.6% -

HIV & 8 5 2 322 85t 2 & L B3k ) 8 4 S0 124k RS 5 A r
¥ cefixime ~ ceftriaxone %7 g 1'% ™ (Decreased Susceptibility) = 1.18%
(1/85) » ¥+ penicillin % ciprofloxacin £ $ 2 14 4 &) } 41.18% (35/85) ~ 96.40%
(82/85) » 14 Neisseria gonorrhoeae multiantigen sequence typing (NG-MAST)
£ # R 413848 NG-MAST 3| %] » 2 ¢ 2748 ST &5 144 3 th 11483 %
>tk 0 Al W] A 22020 4p 02 0 B 5 SFEA W 5 ST16289 (n=19 » 22.4%) >
ST18543 (n=9 > 10.6%) > ST16794 (n=5 > 5.9%) » ST22188 (n=5> 5.9%) >
ST18906 (n=4 » 4.7%) > ST18782 (n=4 > 4.7%) (% 1 ) » M & q| W][322£2021
E12107 B2 Bmp B EL &30 o A8SHRA R 7 IHRES

A

\-n‘x

¥ 7 F AR 12 1 (cefixime MIC=0.75 mg/L ; ceftriaxone MIC=0.19
mg/L)> NG-MAST %] %] 5 ST20196 (% ~)- %2021# 5 R HIV & % § #f =
REar A AR ML VR T BES T E AL AR 2 K
S BIEEAS o
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Fo- 2020 £ Hp)E BATR Ao B FUE A M A
2EMBIREE HERE B ARl E
N=1389 N=600 N=418

FEe (HER)

FiHE + FEE 32.6£10.5 32.7£9.8 33.3£9.7
B

2 1355 (97.6%) 584 (97.3%) 407 (97.4%)
4 34 (2.4%) 16 (2.7%) 11 (2.6%)
& (BB

it 733 (52.8%) 318  (53.0%) 226 (54.0%)
o 243 (17.5%) 103  (17.2%) 75  (17.9%)
3] 378 (27.2%) 165 (27.5%) 111  (26.6%)
R 35 (2.5%) 14  (2.3%) 6 (1.5%)
fERRAF

EHBALZEMTH 1163  (83.7%) 483  (80.5%) 345 (82.5%)
EMEAZEHTSs 157 (11.3%) 66 (11.0%) 44 (10.5%)
EBEERE 22 (1.6%) 8 (1.3%) 4 (1.0%)
&¥ 47 (3.4%) 43 (7.2%) 25  (6.0%)
BFEEH 0 (0.0%) 0 (0.0%) 0 (0.0%)

% = ~ 2020 & &R € BRFITR

TR A L ARE A A G

H X8 T2 (%)
Subtype B 377 (90.2%)
CRF01_AE 28 (6.8%)
CRF 07_BC 8 (1.9%)
CRF02_AG 2 (0.5%)
Subtype C 1 (0.2%)
CRF 01_AE/B 1 (0.2%)
Subtype D 1 (0.2%)
Total 418 (100%)
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Z = ~ 2020 £ #7id 38 HIV-1 | %

H (Naive)u |4 rizt

Resistance R:gissiiabrlnie Total Resistance

5 4 n (%) n (%) n (%)
Total: 418

any NRTI mutation 8 (1.9) 9 (2.2) 17 (4.7)

any NNRTI mutation 31 (7.4) 18 (4.3) 49 (11.4)

any Pl mutation 0 (0.0 3 (0.7) 3 (0.6)

any Il mutation 0 (0.0) 2 (0.5) 2 (0.3)
any mutation 39 (9.3) 31 (7.4) 66 (15.8)
MDR mutation 0 (0.0) 5 (1.2) 5 (1.2)

E®E : Stanford HIV drug resistance database

Zw ~ 2020 # HIV-1 g 4 dﬂz e 4 pr(Treatment failure)fu s (4 5ozt

Resistance Po'ssible Total Resistance
Resistance
nENS R n (%) n (%) n (%)
Total: 72
Virus not detected:14 (19.4%)
any NRTI mutation 15 (25.9) 10 (17.2) 17 (29.3)
any NNRTI mutation 16 (27.6) (13.8) 16 (27.6)
any Pl mutation 2 (3.4 (1.7) (5.2)
any Il mutation (5.2) (8.6) (8.6)
any mutation 21  (36.2) 19 (32.8) 26 (44.8)
MDR mutation 12 (20.7) 3 (5.2) 12 (20.7)

BERE : CeleraDiagnostics ViroSeq™ HIV 1 Genotyping System software version 2.6
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#1 ~2021 # 1% 10 * Gonococci-National Isolate Collection for Epidemiology (G-NICE) i & T #L

Characteristics Male Eemale Total
Number | % Number | % Number | %

Numbers of patients and isolates*

Isolates 2,105 90.8%| 213 9.2% 2,318 100%
Patients 2,061 90.7%)| 212 9.3% 2,273 100%
Age in years

<14 4 0.2% 12 5.6% 16 0.7%
15-19 218 10.4% 41 19.2% 259 11.2%
20-24 455 21.6% 51 23.9% 506 21.8%
25-29 501 23.8% 37 17.4% 538 23.2%
30-34 362 17.2% 24 11.3% 386 16.7%
35-39 244 11.6% 16 7.5% 260 11.2%
40-44 160 7.6% 1 5.2% 171 7.4%
45-49 72 3.4% 6 2.8% 78 3.4%
50-54 41 1.9% 6 2.8% 47 2.0%
55-59 19 0.9% 6 2.8% 25 1.1%
260 29 1.4% 3 1.4% 32 1.4%
Median (range) 28(14-78) 25(3-64) 28(3-78)
Geographic distribution

Taipei Region 1,056 50.2%) 105 49.3% 1,161 50.1%
Northern Region 372 18.0% 18 8.5% 390 16.8%
Central Region 349 16.9% 44 20.7% 393 17.0%
Southern Region 191 9.3% 28 13.1% 219 9.4%
Kaohsiung-Pingtung Region 59 2.9% 3 1.4% 62 2.7%
Eastern Region 78 3.8% 15 7.0% 93 4.0%
HIV status

Positive 84 4.1%] 0 0.0% 84| 3.7%
Negative 1,977| 95.9%) 212 100.0% 2,189 96.3%

* Number of isolates can be greater than number of patients because over the study period several patients had more than one episode of
gonorrhoea.
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%= ~2015-2021 & 2 &z &= Jhkflii 2225 ’p%]'ff T fads Z BN/ B ATR Y M AT
Number resistant (%)
Antimicrobial 2021/1/1-
( threshold for resistance 2015 2016 2017 2018 2019 2020 2021/10/31
Idecreased susceptibility)
N=1,385 N=1,861 N=2,007 N=1,971 N=2,064 N=3,138 N=2,318
cefixime?
0,25 maL* 0 (0.00) 0 (0.00) 2 (0.09) 5 (0.25) 10 (0.48) | 22(0.70) | 33(1.42)
ceftriaxone?®
0125 mgiL* 0 (0.00) 0 (0.00) 2 (0.09) 3 (0.15) 1 (0.05) 10 (0.32) | 15(0.65)
“—F
°f;%°:1‘r’:*',["e 21 (1.52) 3 (0.16) 25(1.25) | 56(2.84) | 54(262) | 38(1.21) | 46(1.98)
s — b
;':)hr’:;/‘zf'" 25 (1.8) 39(210) | 60(2.99) | 72(3.65) | 44(213) | 17(1.56) | 24(1.04)
: — b
Ef:;";‘:f’yc'" 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00)
P )
E;;“;'::I‘* 551 (39.78) | 832 (44.71) |1,015 (50.57) 1,060 (53.78)| 1,462 (70.83) | 2,418 (77.06) | 1,748 (75.41)
- 5
Egﬂ"gﬁffc'" 1,321 (95.38) 1,766 (94.90) | 1,955 (97.41) | 1,882 (95.48) | 1,976 (95.74) | 3,085 (98.31) | 2,270 (97.93)
CfmDS/PenR/CipR and
CfmDS/CrobSIPenR/CipR | © (0-00) 0 (0.00) 0 (0.00) 0 (0.00) 2(0.10) 1(0.03) 1(0.04)
AziR/PenR/CipR 16(1.16) | 31(1.67) | 39(1.94) | 23(1.17) 5 (0.24) 9 (0.29) 2 (0.09)

a:Decreased Susceptibility ; b:Resisant ;

*:Minimum inhibitory concentration (MIC)

; **. Zone Diameter

CfmR= Decreased susceptibility to cefixime, CroR= Decreased susceptibility to cefiriaxone, AziR= Resisant to azithromycin, PenR= Resisant to penicillin, CipR=
Resisant to ciprofloxacin

Antimicrobial Resistance Criteria by the Clinical and Laboratory Standards Institute (CLSI M 100, 2019) except for ceftriaxone and cefixime (World Health
Organization, 2012)[57] , azithromycin (Centres for Disease Control and Prevention, 2017)[58].
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= 22021 # 1-10 % 582 & ko 3k 2 NG-MAST 3] %] & 4 F &5 S

NG-MAST Total Female Male HIV positive Number resistant (%)
NG-MAST STs
Genogroup n % n n n CEF CRO CPD AZ| SPT PEN CIP
18019 G18019 102 88% 16 86 0(0) 0(0) 0(0 O0(0) 0(0) 9593.1) 98(96.1)
16001 G16001 66 57% 6 60 0(0) 0(0) O0() 0(0) 0(0) 64(97.0) 65(98.5)
5702 G5702 43 37% 1 42 0(0) 0(0 0() 0(0) 0(0) 42(97.7) 43(100)
7106 G7106 43 37% 7 36 0(0) 0(0) 0(0) 1(23) 0(0) 40(93.0) 43(100)
568 G568 41 36% 5 36 0(0) 0(0 0() 0() 0(0) 31(75.6) 41(100)
18782 G16001 4 36% 1 40 1 0(0) 0(0) 0(0) O0(0) 0(0) 40(97.6) 40(97.6)
16289 G16289 28 2.4% 28 12 0000 0(0 0() 0() 0(0) 0(0.0) 28(100)
16794 G16794 25  22% 2 23 2 0(0) 0(0 0() 0() 0(0) 3(12.0) 25(100)
16873 G3821 25 22% 3 22 1 0(0) 0(0 0() 0() 0(0) 25100) 25(100)
13341 G3936 21 18% 1 20 0(0) 0(0 O0() 0() 0(0) 6(28.6) 21(100)
16810 G16810 21 18% 1 20 3 0(0) 0(0) 0(0) 0(0) 0(0) 21(100) 21(100)
miscellaneous
(cases<20) 697 60.5% 62 635 30
Total 1,153 105 1,048 49

CEF=cefixime, CRO=ceftriaxone, CPD=cefpodoxime, AZI=azithromycin, SPT=spectinomycin, PEN=penicillin, CIP=ciprofloxacin.
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0~ 2021 # %% = R EpIe F R (cefixime ~ ceftriaxone) & 4% 4 » azithromycin 318 |4 2 & X ks B3
2. NG-MAST 3] %] &2 2 % & 5 {2

NG-MAST sTs NG-MAST o 1ates (n) MIC range (mo/l) MDR
Genogroup CFM CRO AZ SPT GEN PEN (] ]
Decreased susceptibility to cefixime, ceftriaxone
21384 9 0.38-0.75  0.19-0.38  0.125-0.38 4-12 2-4 0.5-1 >32 0
1736 8 0.25-0.38  0.047-0.125 0.064-0.094 4-8 2-3 0.5-1.5 >32 0
20171 G20171 6 0.25 0.032-0.094 0.064-0.098 6-8 2-3 0.75-1.5 >32 0
20196 4* 0.5-0.75 0.19-025  0.125-0.19 6-8 2-4 0.125-0.19 4 0
11833 G5308 4 0.25 0.064-0.094 0.125 4 2-3 1-1.5 >32 0
new31 G20171 1 0.25 0.064 0.125 8 2 1 >32 0
news5 G5624 1 0.25 0.032 0.016 8 2 24 15 1
Resisant to azithromycin
1866 G1866 12 <0.016 <0.016 >256 4-12 1.5-3 0.125-0.5 8->32 0
16497 G1866 5 <0.016 <0.016 >256 2-6 0.75-3 0.064->256 3->32 1
16906 G1866 2 <0.016 <0.016 >256 8 2-3 0.38 6-12 0
22268 G1866 2 <0.016 <0.016 >256 3-4 1-2 0.125-0.25 6-8 0
22462 G1866 2 <0.016 <0.016 >256 6-8 2 0.25 8->32 0
7106 G7106 1 0.016 0.016 2 8 2 12 4 1

CEF=cefixime, CRO=ceftriaxone, AZI=azithromycin, SPT=spectinomycin, GEN= gentamicin, PEN=penicillin, CIP=ciprofloxacin, MDR=Multi-drug resistant.

cefixime elevated MIC = MIC >0.25 mg/L, ceftriaxone elevated MIC = MIC >0.125 mg/L, azithromycin resistance = MIC >2.0 mg/L, spectinomycin resistance = MIC
>128 mg/L, penicillin resistance = MIC >2.0 mg/L, ciprofloxacin resistance = MIC >1.0 mg/L .

Antimicrobial Resistance Criteria by the Clinical and Laboratory Standards Institute (CLSI M 100, 2019) except for ceftriaxone and cefixime (World Health
Organization, 2012), azithromycin (Centres for Disease Control and Prevention, 2017).

*1 isolate from HIV-positive patient.
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24 ~HIVE %% 2 &<k p B3 F2 NG-MAST 4] W& s & i a0 2

NG-MAST STs NG-MAST Isolates Number resistant (%)
Genogroup n % CEF CRO CPD AZI SPT PEN CIP
16289 G16289 19 22.4% 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0(0) 19(100)
18543 G16001 9 10.6% 0 (0) 0 (0) 0 (0) 0 (0) 0(0) 4(44.4) 9(100)
16794 G16749 5 5.9% 0 (0) 0 (0) 0 (0) 0 (0) 0(0) 1(20.0) 5(100)
22188 G22188 5 5.9% 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 5(100) 5(100)
18782 G16001 4 4.7% 0 (0) 0 (0) 0 (0) 0 (0) 0(0)  4(100) 4(100)
18906 G16001 4 4.7% 0 (0) 0 (0) 0 (0) 0 (0) 0(0) 3(75.0) 4(100)
16810 G16810 3 3.5% 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 3(100)  3(100)
21305 G19312 3 3.5% 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 3(100)
5441 G5441 2 2.4% 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)
14792 G14792 2 2.4% 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 2(100)
22196 2 2.4% 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 2(100) 2(100)
miscellan_eous 57 31.8%
(cases=1)
Total 85

CEF=cefixime, CRO=ceftriaxone, CPD=cefpodoxime, AZI=azithromycin, SPT=spectinomycin, PEN=penicillin, CIP=ciprofloxacin.
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