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PRAETEEFE A RTEZ RN RS R RE o bl4rs T d
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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 methods of molecular epidemiology 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 second part will focus on acquired HIV DR, the
patients who treat failure with highly active anti-retroviral therapy (HAART).

The distribution of the subtype among patients of naive HIV-1 infection was 213
in 2014. Among the 213 cases, 23 (10.8%) are drug-resistance, 3(1.4%) are
multidrug-resistance. The number of patients who treat failure with highly active
anti-retroviral therapy (HAART) was 109 cases in 2014. Both of the transmitted HIV
DR and acquired HIV DR are all higher than 2013.

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.

Keywords: HIV-1 ; Genotyping ; Drug-resistant
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immunodeficiency virus, SIV)#itp iz > @ HIV-1 e 2 808 e d 7 45 Foafs 4 5 4
2. & e & FD A F M(Major group) 2 & b3 O (outlier) o 4 3 M 1245 env
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Aopd 9 FpF 2R 5 297bp o d 99 i MLl 4 e & e H 4 (monomer) A
9 11KD » ¥ %9 H 5/ Gag-Pol F & 3-v ¢ 4w ks d if v s &
e g s T A A2 B T4 4 (homodimer), d &
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Asp26-Thr26-Gly27 25 & /2 14 ¥ & » E U EBLR $eh™ N d- Asp 3 B & 8 v s fe
PlE & F s F g 2 o o - At e & Aspartic Alehd-d RS 0 2 iR
conserved active-site motifs i & loop $.i7 ® «w g = 8o pupE 2 Bopd il 63k

AV EL > FRZGI IR FD FEr o PlRZRF EEFD RE R0
(polyprotein) + +» = » T & &y A 4 & #E4xfF p66/P66 I T AF RS EE MR SRR
i 45 fi* (p66/p66, RT)*> 4 = & $ ® £ 5 it § # i ch B 47 1 (heterodimer) » » &
28 Gag p55 F-v B BN S B A v (capsid)ehd e F-v ( p24 ,pl7,

p7,p6) -

*§ #op & F & (Viral Reverse Transcriptase; RT ):

FOESpE e Rop A A WA - BEL A > Mopa HURNAF &
&4 H 9% DNA £ 11" DNA R & 7% 4 f3% DNA » - g% DNA G4~ 54 %
$REY BT R W TY o F 4kpY 5 BT 47 t(heterodimer)d & =< H
i* %8 (subunits) p66(66KDa) ~ p51(51KDa)tf= » p51 &d p66 ' h-v F s> L&

4 225 4k s Nterminal =i p& & 71 » p66 - C terminal 3% > & RNase H
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A A A 295+ % - 3] (Human immunodeficiency virus type I, HIV-1)14
e w3 31,644 4 %}I% Afcs 13,876 4 > Flm R A i 4,946 4 o m 2014
EFRAHIV-1 A & %75 2 PEFMEEZ(MSM)F 1,717 £ (76.8%)~ & - F
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MSM % 7 F 5% #1335 01 30 F 07t E¥ 2 HIV AR S EF hm
gt 23 EF AR k2 @4%@]woa:§@szqﬁﬁﬂ+i%éﬁ’
HFIHMSM ~ Bk Bk L B R R AR A u B RE(T 2014 &
7 % /&, TCDC %3+ F )2 46.42%:18.82% 24.46% k3550 2 1 T 4 BB -
B ARCEREF R AR AL HIV AFL A" #r£8] 454 MSM 1 &
LR 4 B Al #%4 Fg¥ 2 & 5 HIV-1 CRFO7_BC > & B4 85 &1L
HIV-1 CRFO1_AE © F] 44307 e 7 3|87 ¢ 515 pre 17 5 2 su g L ' g
LRAFE bl e d A2 KIHRIEERNE T AR EHIV-LARLA A
e GRS G REERL et - ko T FRRE BT LEER G P
iedn s A HIV-L 2 980 &F 2 & &7 F g REEE HIV ARLAE

BRIV Ra FlGEd B AR MEEFFRT B FA(MSM B 72 3] w)2 Mk
R AN - EER AR R AFLALT G AR AT T v e AR A
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oG E-1 % Z )% fujirebio o @ g2 serodia HIV 1/2 2 % » H R
» 1% 4 3 %k (Gelatin Particle) &4 48 (Carriers) » £ 4 | *if(Coating)- & %

PR H AL EEEHI R FR R B A - A Ak Rt

FORERIZ PG A~ GG o w ¥ AR A A M A Y AT G C

AT IR RAME P HIR Y P S RicE L FHEA RSN L DA
AR S DEgse R (A)2mL s B - AR AR kT (C1)E ¥ oA
FRATRE P F(C2R &4 » 15mLy ¢ = ke F BRIIP R B P H > F
Tl SR N3 ad o FRIRER AT REY -

H#-06 3 Hr B R TE P HRse e MR ELE S » SRR gL o

T D FE - GF L RRGB)TS ML o3t 2 e at g 25mL o B
thEtp e % - A|(PCL)E % = AI(PC)2 R wF A BRI % - 34 jF » o
FAFERB)S ML @ %= 3 % A3t pEE o~ 25mL

ﬁ‘%}g: _I-lj%iplrg A B B 25 mL o ’F *ﬁgé‘ut PN N I hikm TR

2L

L

R ETCT X oE25MLB A F o FERRIE S EB25mMLA % =
PR HRR N R et 25mMLd AR E F RN BRI B AR
PEEN BUHERE I BHERY B €L 25 mL & B4 » F - F](PCL)
252 4|(PC2)2 -3t > R iv- RAYHFRIF AT ELZ R 2B5mLe
PSR R S S 2 e~ 25 mL R AR kS (D) IFRE L T
R Fokie 4t 26mL % - AlagR 3 (CL)* % =34 > 4 25mL % = 3]

i

e

L %
LA 4

25mL(C1) > % = 4)(PC2) % = it T & ~ 3t £ ¢ (C2)Fgf 1 .3 25mL

Ao R (C2)* Fwat B RE % - J(PCLhE =3 1 %
RO6 I M F RUIRF IR GBI LB P IR TP P RAE
Bo#EW2 2Rz Af2 Tat o W3R THEE S|P e Fe 2
FEFMEF RS R AR RS EIRRERRRFEET 2
10 # 28 -

B SR R AR SR AT 350 mL v Ao - A RBL P o

£ 50 mL i F iR A8 4 » B g ¢ o % tube mixer e AR E 0 BFR
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T E 20080 (FEPRTRT 1I~25)

9. W3Ry ok (2,000 rpm/5 A 48/% 08 ) & 2 A4 BT 1 iR 50 mL
ErUAES 25409 o

10. €47 4-5 % 2 -

o BRI

2 & F A% Bio-rad 2 @ #l:d2 newlavblot - 1 22 » 2 R 2 4% T4 R
LRIE r}ﬁa}ﬁsi o FEA AT E LAY LEY F e EEET AR 2
o FHEI A RENSEAL G TG R 2 AT A M R
Rod MRS o 2 RN I AT

1 MR+ R ZIBNF  AEBEAEZ RBE N F B BBy o E R
FRHATF AL EE O FRMET T Ao 0 (B 1R REHE
B2 T TR

2. WE BT MR P AP RICREL A B R

3. A N Ao 2mL SRS BRI LS A4 BRAIEANRE o

4. A uber £ 20mL s et~ R BRI EZ F B Y 3 E

BT A FAEALITY 2B pF o

LR RN B GT AR BN 2

LA~ 2mL ks 0 D A AR 0 EAF S FEN B S o

EAr2mLen i o S BT R HIEY - ] PF

£4F % 2 565 1 56.6; iLiFz =

Lo 2mLz B d ko Hgitr Y5042 I o

13
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10, 72 f B33 BB gpF BN RIS SE

1L M RSB EF BN R AP GRAGEZFRT E 7 %o
12, 3% F 4 B2 10%:8 6 -k 4 (5 ik ik

1341 E & F RAHFSFRL  F B2 FBATFERE R EITISARE o

Fid RNA i 5
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# % QIAGEN = # = QIAmp Viral RNAKit i& {7 RNA g it o B~ 5 5 140uL

se» 560 uL Buffer AVL » 8 7 i¥% 10 # 4 - £ 4c » 560 UL PR & =

2 (vortexing) > + 2 £ i £ i€ & QIAmp spin column > column r+ Buffer AW i

@ = 118 % AVE buffer (RNase Free)# RNA i3 &) o % cm 4 RNA F # 20 5
a2 B 8 fr £ 4848 5 B(RT-PCR) -

HIV-1 I 3] & #5

9% HIV-1 C2V3(env) & FIK 3513 * 3+ 4 A 2 47 » #-12 Qiagen ViralAmp

#A P-4 iP5 4 RNA 2 RT-PCR 87 Nest-PCR 07 i k#1551 3 Mot & 2 4

i%-ﬁh’-]i-{}}rk\'fff °

a.

F k4% & prid Y F & (Reverse Transcription Polymerase Chain Reaction) : i
* QIAGEN 2 # 5 QIAGEN OneStep RT-PCR Kit it {7 RNA & ## 4% £ fis i
B Bx:flia% RNASUL 4c » 5x QIAGEN OneStep RT-PCR Buffer 5 uL ~ 5x
Q-solution 5 uL~dNTP Mix 1 uL~QIAGEN OneStep RT-PCR Enzyme Mix 1 uL~
RNase inhibitor 10 units~forward primer-44F 4= reverse primer-35R 10 uM % 1.5
uL e & % ¢ »48 -k 2 25ulL- 2 ABI 9700 PCR machine i& = 50°C 30 4 4& »

£ 94°C15 4 4 (Hot Start)is » 12 94°C 30 45 ~50°C 1 ~ 30 #; ~72°C 1 & 30
)0 BT A0 F o Bfe mT2°CiEH T o ds o

KR A4 F i - Nest-PCR : #-% - = PCR & # B 1uL § #icH
(template)+x » 2x PCR Master Mix (Fermentas) 25 uL ~ forward primer-33F 4~
reverse primer-48R 10 uM % 15uL =2 &% ¢ > 4 -k 3 50 uL » 2 ABI 9700
PCR machine i& {7 94°C5 A& 4% f%15 > 12 94°C30 ) ~50°C 1 » 30 §) ~ 72°C
12304 740 F Jis > Befs e 72°C 15% 7 A dd o

A F) T A B F RS 47 1 Nest-PCR ehag 4 £ 100 E9 T 4 A 4511 ETBR
A3 (s3pHp ¥ B P X 526bp s T H £ 12 ABI 3730 B R IFTA AT o

B B oD% % B & P o v ¥ F 3] NCBI O g O o 3
(http://www.ncbi.nlm.nih.gov:80/BLAST/ )TI.*L? O P eniE S B ET I A o i 1t A
H 1 % a3 %8 MolecuLar Evolutionary Genetics Analysis (MEGA) version 3.1
LR
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ViroSeq i i 4 15 714 45

# % ¢ & FDASCE 2 4 & IVD (In vitro Diagnostics) . 4 2 ViroSeqTM HIV-1
Genotyping System (Celera Diagnostic, Abbott Laboratories, US)* #7 & 3 ez 1
Eonfe kA 47 HIV-L A 748 7Y pol AFE 7 ehR % o 2 ViroSeqTM HIV-1
Genotyping System # i ;p] ¥ HIV-1 pol & #]® F #&4&xf~ (reverse transcriptase) 2 %
Fv 5 % 3 (protease) s FIR o & - & oA BN A TR RS
MG - xRk ks B #¢ a4 RNA B 5 SR A
g R 2 R FE A ST AT EE HIV-L BB e frA Ty 13 % 99
BRABF = a2 - BFESFFAFSS 115 33D BRBF N5 AKRE ST

Bpt BT BoA 2 HXB-2 i3 3 B8 7 v %> gz 3 A li? R %A
Flo B o ViroSeqTM st {1 H B IFEE ki A4 AT R B2 )',if,.a-:}m

B A 4 ehdR 4 o P ITIARR 2 R RAM BT TLE 5 A S HRH RNA
TP F BT R R R R A PR R e R E PR R AP B
TR UERF B~ TR R  BRAA -

1. +# % RNA ¢35 B~

#-0.5mL i -t MR A2 F @ 3w (22,000 X g for 60 min.) ik + A 0 2

=

& 1 it fim R e 4 AR e~ 600 UL Lysis 5 i o R BA GRS 1

““uﬁ

FERET 10 A48 iS4 » 600 UL BRAE NRFTBLFRS o
(15,000 x g for 15min.) » 2 %_P Fieo B ImL ken70% e o L ERTE
R 3 1 #ew (15,000 x g for Smin.) o & % bk o ok 8 4 ~ 50 UL RNA
v o %F3-80°C 4 k% o

2. FHSFER LAY F

EBNERY A R A &y}%i 7 RNA > FRigd F g ivr > ki
g% cDNA {4 > £ o B &34 F (PCR)# A2+ ¢ 7 pol & Flend i o B~
I0UL Z 2 RN A g R 7 254 D RNAC XL 378 R B9 & o =+ (Moloney
murine leukemia virus)enk f 4% » & {7 & 4% & i (65°C for 30 seconds, 42°C
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for 65 min., 99°C for5min. )> % & {§#71¥ 2. cDNAV B F & 7T R & %@ 4 F & o

AR5 3-20°C L AR o
3. RépsasiF g

Bt Ko iEr fr k2 cDNA 12 AmpliTag Gold DNA polymerase
(Applied Biosystems, Foster City, Calif.)i& 7 % & "= & 4f = & (50°C for 10 min.,
93°C for 12 min., 93°C for 20 seconds, 64°C for 45 seconds, 66°C for 3 min., 72°C
for 10 min.)> #73k 3+ sl + ¥ tgic ¥ 2 2 — 1.8 kb = -] eivamplicon- ¢+ amplicon

VO ORIFL ES R o =S HPCR F R B 30-20°C 4 k% o
4. REMPRHF AT W

R IZRBEFPRIAF B REFEHF B2 AP 7 A G g
P AAFTI G F P25 a2 o f X ap A AR A
# 4 ¢ 4 » 300 uL 200mM KCI ?f#%% fe » 50 uL 5 PCR & i A2 4~ - &< (800
x g for 15min.) > £ 4 » 300 pL 7= =% -k > &< (800 x g for 15min.) > £ 4c » 35 uL
ez Rz s gk I A T AR A LR - e dhde o 2 (800
x g for 5min.) > B~ 5uL s DNA Jg 417 » 11 1.0% FE % > 5T At DNA

B2 kR o B4 DNA g R B3 30-20°C 4 % > P & DNA 2 & #r* o

5. ®ABEEF i A p & R

1% pa T_F F J& 2 BigDye terminator (Applied Biosystems, US):E & = = » d 7
B2 sl o nlie i L5 R F RS cycles, 96°C for 10 seconds, 5°C for 5
seconds, and 60°C for 4 min.)> # ¥ 12 ABI Prism ABI3130 (Applied Biosystems, US)
PRAEIAFRZ S TAp &R o

6. #HWAHT

“Tik {950 7 i 7] ¥ £gi - Celera Diagnostics ViroSeq HIV-1 Genotyping
System software version 2.6 2. ® » 7 HXB-2R iz £ ¥tk 7t > ¢ 571 KB

4E
B AR E 115 OB RBI oHZ L2 - BEEERPFAFDE 115 335
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B R F DE AR S A R HIV-L A B Y % 2253 3 % 2549 B 1 i (pol)
% 2550 % % 3554 B HE(r) B 2] M FER A AR Y PRFATF BT
ViroSeq fcd £ 1% H B AU L s A4s A TR 2 pA B A S R

::L
G

HIV-1 5% 3 F15 3 & 45

~

A1 HIV-1 Fu 2 47 9758 17 2. B 39 = 7k F)(protease gene)sns 1 3 %

99 B RABF > &= o2 = B F H4ER AL F](reverse transcriptase gene)inEk: - I %
335 BRI o ki HIV-1 :},‘ﬁi A F A~ A e 27 e T A S| * Rega
Subtyping Tool v.2.0(http://jose.med.kuLeuven.be/genotypetool/htmL/) & 45 » 12 £ F]
SUptA 47 (phylogenetic analysis) & Jh a2 H % i 2 4 th2 & 3 18, g HIv-1

AL B2 AL BAER S 100%5 T RS L 99.2% - 1tk B 44 Rega

Subtyping Tool v.2.0 LU?” P ']ﬂ -]

Viral Genotyping Tool (National Center For Biotechnology Information, USA)
(http://lwww.ncbi.nlm.nih.gov/projects/genotyping/formpage.cgi):& 7 & 7| & 47 i+ 2>

BoHIVEL A 31 £ g s P o w e L 100%@ ErE & B 5 99.5% o

FLEFRER

i * Sedia™ HIV-1 LAg-Avidity EIAE 73 4 & 4 47 o #-F Rl 27 R 0
11101 4 > B 82100 w2 HE LS I F BE 0 3T CE
o LppE e FRELPPRE > g S iies o FHEBEFRS £ F T
11300 4 lifi%e » & = B FRL0F) > Bfd— B LAk e LR i g o v 4 qpg
#3 SARks o ® % 5 g i1 E 4 ~200 g Dissociation Buffers|# 5 it » 37
CH#HELSAE o P s G > £ % 5§ 2L B4~ 100 ¢ 18 i 2
anti-Human 19G-HRP(1:10014f§) 1 % - # Jis3t » # 8 37C B304 4o &7 %
Ffs o R b R A o s 4 ~100 pl TMBS 04 - £ at 0 25
CHB15A 48> £ AL B4 ~100 ¢ 1% 35 » B F L2 % ¢ o 12450 nm

£ 0 %% L& 630-650 nm - ;p| £ # OD i# (optical density, OD) = 5 % M & - =x &

‘ﬁ
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BBz %3 Py aiEi i > #350DniE(normalized OD) » # 2+ 5 = ;2 5 @
ODn control = (OD controlz_ T 32{&) + (ODcalibratorz_ ¥ i #c)

ODn #:#41=(ODn #%41) + (ODcalibratorz_ # = #k)

¥R - B 4o F tone well > 4% ODn >2.0 > #% % % & TI%%J 7_4_long-term
seroconversiono%”%ﬁ%ﬁODnéz.Oiﬁ% Pz A RFELE B AAmilaiiBk ? o
% %0Dn=1. O)I* € A 70 T A recent seroconversion ¢ 4% ODn >1.0 > 1 illx’ﬁ[é

#] z_¥_long-term seroconversion e

Confirmed HIV-1
seropositive specimen

Screen: test in singlet

If ODn> 2.0 If ODn < 2.0
Long-term seroconversion Confirmatory testing required

Confirmatory: test in triplicate

IfODn>1.0 IfODn<1.0
Long-term seroconversion Recent seroconversion

FAFR

iz 3% U.S. Centers for Disease Control and Prevention, the Office of the Global AIDS
Coordinator and the UNAIDS/WHO Working Group on Global HIV/AIDS and STI
Surveillancez® & s 82+ 5 HIV-1# é&}&—g MEFMHFEEFIEEFL S @

T osleno 8 k3t B 3% & 5 4 5 (incidence) ¢
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R - (FRR * P)

(1-FRR) wN

X100

17

|- = annual HIV incidence rate

N = number of HIV-negative samples in
the survey

P = number of HIV-positive samples in
the survey

R = number of HIV-positive samples
testing as recent on the test

w = mean duration of recency for the
test specified in years

FRR = false recent rate for the test
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F- 22014 & WRIE ARATE hop R IR M A TA

>EMAREE 2,300
Mg, & 2 FRERMEEE (%) 213 (9.3%)
F#
FHEBEL 32.1£9.9
A
Bt 205 (96.2%)
Lok 8 (3.8%)
e
3b2p 142 (66.7%)
F 27 31 (14.6%)
G 39 (18.3%)
F30 1 (0.5%)
ARATH
B BT A 158 (74.2%)
BT 21 (9.9%)
EHE 17 (8.0%)
LA R 4 (1.9%)
T 12 (5.6%)
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2 22014 & R FEATRE op RIRFELI A

subtype B81(n,%)
01_AE 12 (5.6%)
01_AE/B 2 (0.9%)

07 _BC 7 (3.3%)

B 192 (90.1%)
Total 213(100%)

= 2014E RRERIBABLIVREFFAH

LAg-Avidity EIA © #(n, %)
Long-term infection 129 (60.6%)
Recent infection 84 (39.4%)
Total 213(100%)
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#x ~2014 & € % naive i R REF 1

Reported case: 2300

Resistance Possible resistance Total resistance
Acquired data, coverage: 213, (9.26%) n % n % n %
MDR mutation 2 0.9% 1 0.5% 3 1.4%
any mutation 16 7.5% 7 3.3% 23 10.8%
any NRTI mutation 2 0.9% 7 0.0% 9 4.2%
any NNRTI mutation 15 7.0% 3 1.4% 18 8.5%
any Pl mutation 0 0.0% 0 0.0% 0 0.0%
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%7 ~2010-2014 #7i€ 4 HIV-1 & % ¢ (Naive) 3o 1248 %

DRrate

12.0%

10.0%

2010 (n=214)

2011 (n=213)

2012 (n=217)

Year

24

2013 (n=216)

2014 (n=213)

B MDR mutation

B any mutations

W any Pl mutations

B any NRTImutations

B any NNRTI mutations



%2 ~ 2014 & HI5RK & RiE Y

Drug resistance among treatment failure Patients with HIV-1 Infection in Taiwan, 2014.

Acquired data: 109
MDR mutation

any mutation

any NRTI mutation
any NNRTI mutation
any Pl mutation

Virus not detected: 38 (25.9%)

Resistance
n %
57 52.3%
70 64.2%
60 55.0%
61 56.0%
5 4.6%

Possible Resistance

n
0
6
3
6

1

%
0.0%
5.5%
2.8%
5.5%
0.9%

Total Resistance

n
57
76
63
67

6

%
52.3%
69.7%
57.8%
61.5%

5.5%
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%= ~2010-2014 HIV-1 & % ¥ io% % pc(Treatment failure)3ii¥{i4g%

DR rate

80.0%

70.0%

60.0%

50.0%

40.0%

30.0%

20.0%

10.0%

0.0%

2010 (n= 40)

2011 (n=50)

2012 (n=43)

Year
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2013 (n=53)

2014 (n=109 )

W any mutations

® any Pl mutations

W any NRTI mutations
® any NNRTI mutations
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