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Abstract

To provide objective evaluation of drug compliance in PrEP users, the
analysis of their TFV and FTC concentrations were done. According to the
analysis of TFV and FTC concentrations in 150 subjects from different hospitals
in Taiwan, only 2 subjects had the concentrations lower than the limit of
quantification (LOQ). The analysis of drug concentration could provide
objective information for PrEP adherence. Although event-driven PrEP was used
in the majority (70%) of the subjects whose forth month concentrations were
determined, all their concentrations were not lower than LOQ. The results
showed their adherence was good in event-driven PrEP subjects. To provide
objective evaluation for PrEP adherence, we optimized the reported methods to
quantify the TFV-DP and FTC-TP concentrations in dry blood spot (DBS)
samples. The results showed the accuracy was in the range of 100+£15%, the
correlation coefficient (R2) was all above 0.999. Our optimized method could

provide accurate evaluation for PrEP adherence.

As for the prevalence of transmitted drug resistance from January,
2019 to December, 2020, the resistant rates to any drug, protease
inhibitors, nucleoside or nucleotide reverse-transcriptase inhibitors, non-
nucleoside reverse-transcriptase inhibitors, integrase inhibitors, and more than 2
drugs were 13.2%, 0%, 1.8%, 11.8%, 3.0%, 0.9% in 2019, and 20.3%, 0%,
5.8%, 17.4%, 2.0%, and 2.9% in 2020, respectively. There were no significant
differences in rates of transmitted drug resistance between the two years.
The HIV isolates had resistance mainly to nucleotide reverse-transcriptase
inhibitors (NRTIs) and non-nucleoside reverse-transcriptase inhibitors
(nNRTIs). The points of mutation were T215D and V179D which caused
resistance to AZT and NVP and had no impact on the current first-line agents.

We accessed the 6-month and 12-month viral responses of treatment-
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naive patients, who did not have baseline dug resistance, started single-
tablet regimens STRs, and achieved viral suppression at least once, to calculate
the incidence of treatment failure, defined as the HIV RNA load of 200
copies/mL or more, after the initiation of cART. The treatment failure
rates of 259 patients enrolled in 2018 were 5.3% (13/243) and 3.1% (6/190)
after 6- and 12-month follow-ups, respectively. For 199 patients enrolled in
2019, their treatment failure rates were 6.25% (8/160) and 3.6% (2/55) after

6- and 12-month follow-up, respectively.

To provide the comprehensive care for PrEP users, the case manager
system, questionnaires before and during PrEP use, regular screening for HIV
infection, syphilis, bacterial sexually transmitted infections (STIs), and acute
hepatitis C virus infection with timely treatment, and referrals to psychiatrists
for evaluation, counseling and treatment of drug abuse were conducted. From
January to December, 2020, 89 PrEP users were enrolled, including 50 subjects
participating in the government-led PrEP program and 39 subjects receiving
self-paid Prep were enrolled in this pilot study. All the subjects were provided
with counseling by the case managers. Among the subjects participating in the
government-led PrEP program, more than 80% used event-driven PrEP and only
2 subjects received daily PrEP with missed doses. There was no increase in
condomless sex, number of sexual partners, and recreational drug use during
PrEP use. Among the subjects receiving self-paid PrEP, more than 50% of used
event-driven PrEP and only 1 subject daily PrEP daily who missed 2 pills per
week. There was mild increase in condomless sex, number of sexual partners,
and recreational drug use during PrEP use. There was no case with incident HIV
infection, syphilis, and acute hepatitis C infection. Some subjects acquired

bacterial STIs and human papillomavirus. As for the management of drug abuse,



the referral system between infectious disease specialists and psychiatrists was

established for individuals with recreational drug use.

Keywords: pre-exposure prophylaxis, drug concentration, genotypic resistance
test, transmitted drug resistance, prevalence, treatment failure, incidence,
protease, reverse transcriptase, integrase, sexually transmitted infection,

recreational drug use
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There are almost 2,700,000 newly diagnosed HIV-infected patients while
the main transmission route was via unprotected sex. According to the statistic
reports of Taiwan CDC, newly diagnosed HIV infections in Taiwan are around
2000 to 2,500 cases between 2010 to 2017 after the outbreak of HIV infection
via injection drugs was brought under control with the implementation of harm
reduction program. The newly diagnosed cases decreased to 1,992 in 2018 and
the achievement could be attributed to increasing percentage of people living
with HIV receiving combination antiretroviral therapy. Nevertheless, according
to the experience of HIV prevention of San Francisco and Africa, combination
HIV prevention strategy is the most effective method. One important part of the
prevention strategy is HIV pre-exposure prophylaxis (PrEP).

After 2010, there were two clinical trials demonstrated that antiretroviral
therapy could reduce the risk of HIV infection among serodiscordant couples by
92% and men who have sex with men (MSM) by 44 %. Many clinical studies
were conducted thereafter, which showed significant efficacy to reduce the risk
of HIV infection by PrEP in specific populations. In 2011, the World Health
Organization (WHO) announced that treatment as prevention is the best policy.
PrEP guidelines were announced and modified since 2011 by US CDC. Food
and Drug Administration (FDA) of US also approved tenofovir disoproxil
fumarate + emtricitabine (TDF/FTC, Truvada) as the first choice of PrEP. After
that, WHO also published its guidelines of PrEP since 2015 and announced that
PrEP is an important part of HIV prevention strategies. In addition, on demand
PrEP is also suggested by WHO for MSM in 2019.

Among the published PrEP guidelines of US CDC and Taiwan AIDS
Society, PrEP is suggested for high-risk groups including patients with sexually

transmitted diseases (STDs) and individuals having chemsex.

16



The efficacy of prevention by PrEP had been proved to be associated with
adherence from previous clinical trials. Therefore, how to evaluate PrEP
adherence objectively could be helpful to evaluate the result of PrEP. In
addition, the effective threshold of TFV/FTC concentration to prevent HIV
infection and the drug concentration to predict taken pills per week had been
known from iPrEX OLE study in 2014. We collected samples from multiple
centers to check the concentration of TFV/FTC in order to evaluate the
adherence of our subjects. The concentration was evaluated in the first month
and after the fourth month for objectively PrEP adherence.

According to analysis of TFV and FTC concentrations in 150 subjects from
different hospitals in Taiwan, only 2 subjects had the concentrations lower than
the limit of quantification (LOQ). The analysis of drug concentration could
provide objective information for PrEP adherence. Although on-demand PrEP
was used in the majority (70%) of the subjects whose forth month
concentrations were determined, all their concentrations were not lower than
LOQ. The results showed the adherence was good in on-demand PrEP subjects,
but the emergence of sexually transmitted diseases due to mor condomless sex
after PrEP requires further monitor and intervention.

To provide objective evaluation for PrEP adherence, we optimized the
reported methods to quantify the TFV-DP and FTC-TP concentrations in dry
blood spot (DBS) samples. The results showed the accuracy was in the range of
100£15%, the correlation coefficient (R2) was all above 0.999. Our optimized

method could provide accurate evaluation for PrEP adherence.

Keywords : HIV infection; pre-exposure prophylaxis; PrEP; antiretroviral drug;

drug concentration
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AR R ATAR R Far L T PR R O B Y R s {02012
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$ (TFV~FTC) kB > 4 F 3 7 10k H it = PR EH A 3 0 2
Ful ol BRI E 2 N IV kB FEOES kR E RS

Pl o A PR I o

(=) Hss
Z_& tenofovir disoproxil (TFV) and emtricitabine (FTC) plasma

concentration

kA7 3 #- % UHPLC-ESI-MS/MS System # ] TFV 2 FTC i # kA -
> At e T
1. «‘Iﬁ-‘;"}‘ﬁ’%’ﬂf‘(% (samples)

Faes o I E PR S A p PrEP A2 B R EF AR
BRBAXXRY TPV E FICH 1 B2 12 > el BRRBEFT S ¥ jw
i o Bom Al F R A RRIN R N 160 e FEPFRA R
Rl o bR Eg L A2 L F RS fE p R PrEP 32 @ % 20
LNE AR R, L EGTRESER o F B A FE IRY > B
BAnis R (5 08— B2 N o B 5-T e Pl Rk ¢ RR o i R iR
it 7 g fust Al KGEDTA #v) g ofcfb - e 11 4°C g o
FA2E T BRI 2500 g hFE T Ak B FR (&
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) A BN Gl o B 50 pl s B AR R RS A P TRV

"2 FTC i i o FIAR2 s 8 30-80°C F %%
52 W

#-TFV 2 FTC % %[;3** 50% methanol » > % = 1 mg/mL & &
FeRTIR 0 33 3%30-20°C 5 2 18 £ 12 methanol A = 10 pg/mL sh TFV 2
FTC 2 Fjp e fE2%EHM - £ p o &£#& 5 (internal standard ;
IS) TFV-d6 fv FTC-*C"N, 4 %% ** 100% methanol » - %] = 1
mg/mL e & Bpwi% o 3 3x3t-20°C 5 20 18 £ 12 50% methanol ﬁ-{% =N
10 ug/mL -
i jf; - L

SO UL s B He At 4c » SO UL PR3 S8 0 £ 4~ 490 Ul 100%
methanol % P~Z %= > ¥ * GenoGrinder ( SPEX®#k &5 % % » Metuchen »
NI) B 2A48 c Rt 4or 210 L %4 -k - ¥
GenoGrinder 2 i 2 & 48 o 5 P~{s » ¥4k 52 18000 ref 4 B T o 5
Ldh o T BTy b ik o BT B et R ¥ F T Rbc 0 2 B ECE
etk &4 » 200 pul 57509 methanol 7% » ¥ £ =X & * GenoGrinder

PRI 2A8 ZFREEXORFART BHRLE 5S4 & BTN
18000 ref f 4 B T & 2 448 5 £ o 4L (e} iR i 0.22um E ik
% (RC-4 > Sartorius » Goéttingen > Germany ) &g * & ;3 » UHPLC-
ESI-MS/MS & 3t (7 o 37 o
UHPLC % &
a. RE e zp#AsE (autosampler 0 3 T3 4°C) ~ ¥R FiF
(gradient pump ) ~ 28 $8 (3K 23 40°C) ~ F3¥ & (triple
quadrupole system ) ~ & "X # 2 A 7808 o
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# 4 (column) : Acquity HSS T3 column (2.1 x 100 mm, 1.8 pm,
Waters, Milford, MA, U.S.A. -

# %48 (mobile phase ) :

A 4P * 0.1% FA in de-ionized water (DI)

B4p : ACN (7 0.1% FA)

MR RP RS eT A BRI A T
PR o

Minutes % mobile phase B
0-2 0.5

2-4 0.5-50

4-55 50-95

55-6.5 95-0.5

s 1 0.25 mL/min

A EREAE S UL

ESI %% @ 524 & 300°C > §24 it 6L/ min it BRA4 45
psi > B in R & 325°C » @i f oiiE 11 L/ min - £ g T 3500
VAicr o TR 500V o

$ € F BT pI#EH2E (MRM transition ) :

Compound name Precursor ion m/z Product ion m/z
(quantification)

TFV 288.0 175.9

TFV-d6 294.1 182.0

FTC 248.1 129.8

FTC-*C®N, 251.1 133.0
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b5 E 2 FERR

a.

#rr R (accuracy ) % # % (linearity )

A117 kA2 TFV 12 FTC A& R iR 0 - @ 3 2 fRipliE
By ’3]{7%%1%& » MEEL - p i (intra-day) ¥ 2 p 2 & (inter-day )
RREWRPIERM -

A F£ R (precision )

Rl 3 X iRl Y IR AR S TFV 22 FTC o Ak 3 4 ot 2 41
MR o

w {2 & (recovery )

#TFV 12 % FTC 4c » & # (drug-free) = ”Ff:ﬂ MY FIEARD
BB P REEZFEPDENLE S EHFIX

EFH M (selectivity )

R - B4 E TFVAe FTIC & * ch#FE 0 7 € T3 277 Bt
e UHPLC & 472 2 » & #5428 %op 4 # atazanavir, efavirenz,
nevirapine, zidovudine, didanosine, stavudine, lamivudine, indinavir,
nelfinavir, dauronavir ; % +% }?5 % rifampicin, isoniazid,
pyrazinamide, ethambutol, streptomycin ; % H @ § 8L & * & &
ofloxacin, acetazolamide, loperamide, prednisolone, phenytoin,

amitriptyline, cotrimoxazole, fluconazole o

7_¥ 1% (limit of quantification ; LOQ) % i #]4&*T (limit of
detection ; LOD )

LOQ : #-ig & 4 o St &8 fFf 1 H gz fesuant i@ (S/N)
3100 Pt s %4{%@%?%7}{ E AR UIRE S
LOD @ #-ik B 4 i $ ik 518 % f-f8 3 # U8 et et i (SIN)

TE T o

(w,

F20 30 Rl AR R R S AT 2 2 HRHEN -
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R & Tenofovir-diphosphate (TFV-DP) and Emtricitabine-triphosphate
(FTC-TP) dried blood spot (DBS) concentration Z_& * /%

A&7 3 #-# * solid phase extraction (SPE) % B~ 1 7F gifi 12 ehs B &
#4 (TFV-DP/FTC-TP) - £ i¢ * acid phosphatase i3 #|:& - % 4 *4 Hhpk
19 # 2 Rw 5 5%E (TFV/FTC) » Fpt 5% 1 Zp| £ 5 5% o s fp
Sl UHPLC Jé SLif 2 2 A daEse™ i3 e 1 o 117 #-ff it DBS &

B2 E o

DBS #& & /a2 3%
B25uL > Btk F TIEFE 2 RN 5 2 (8% F 3mm E #
g7 T B DBS I 2xig g% o0 Eppendorf § ¢ o 2 {54 » 500 pL 70%

methanol % B~ » -4 2 /% ;2 » solid phase extraction (SPE) » % B~ 2 mL

|

TFV-DP 4= FTC-TP ; # % 4r » 100 pL acid phosphatase # 37 & T =K i§ 35
3R 1A BB > % v 9 5B (TFV/FTC) » 5 20 uL 4 % B it

fenig i te » 20 UL p RS £ 1T - BSPELRH G RT KR
F AT 0 2 15 0k ek St r 100 Pl ek w3 o #9316 0.22um i

e g 0 72 » UHPLC-ESI-MS/MS i SeiE& (74 &4 17 ° (Bl-)
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(z2) 2%

AV FRFNDEFRIRAT I RXRF FEII SR RETRPLE
FASFE BIND AL L6 FRRATAL S
B A B E 150 20 B pESAP L A4 X fhéé%&ﬁﬁ’%%wﬁgﬁ
P L X ESER > AE 20 FINELER TR - £ 2R
170 iz -

B'ﬁéiﬁi’ﬁ%f}%l’%ﬁ?ﬁ%ﬁ‘ﬁ# 150 = Z kR » % #ﬁﬂi’lgxp
EpIRE > Fh Rk opr R RS 4318 0 THLTE 48 (Body
Mass Index, BMI) % 23.2kg/m72» H ¢ 2 =% %ﬁi*—%«fﬂ D) AR
Pl 3t e F B R PR L BRBRIRE - Ty KRB RE
FEAMML 0 PR AL RFAIPIZESFRARRCEZAEF
TR BE > ¢ MR BT ESER BRI HHRR ¥
o 148 =% ¥ ¥ K o ? Tenofovir Z k& ¢ ~#c i 709 ngmL-1 - &3 k&
% 5153 ngmL-1 5 K3 %4 é/l?% C24(80ng mL-1)3 87 == (58%) ;
Emtricitabine Z 4= )k & ¢ = # % 189.0ngmL-1 > & % JE & % 2895.8 ng mL-
[ 4 é/l?% C24 (90 ng mL-1)7% 38 == (25.3%) (4~ =) > Tenofovir
v Emtricitabine + $8 4 ek & fe R 3075 ai L~ premk R RIP 0 e R

|

A3 XEF AT HESRR S £ 2 Emtricitable - B ¢ 0 83
LTHE > A BEF RPN DTIERR 2 REELDC24 2 A RE R
RE ERGIRERET o F (AeBlZ) - Ba 5 L o BRI ES LR o
PRE S Fw BB ELE LA APk - F 5 BAHE T L3 A BB REE
Brhofs- KPRES GAREZ A > KA o> DREIKEDEFER
TG M Rp RESF PEP S e B EBER R E 0 cE 20
0L g Tl R dpdci 232kg/m2 0§ Bt K (70%) p it IR
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CLRREERT 0 F 5 EQ5%)% ARPIRE > R T L LEIRER

o
=
4a
Wi

PRI 21 (10%)f it PRER (EF > Lok 2 FEE o iE 20

(N

/2

.
3+
M,a&

£
i%ﬁ n ® Tenofovir 4 k& ¥ =# 5 599ngmL-1 - & MEAE 5 143
ngmL-1 > &% k& 5 40538 ng mL-1 ; Emtricitabine & 3~ Jk & ¢ = # 5
1200 ngmL-1 » & k& % 21.63ngmL-1 > % )k & 5 1181.9 ng mL-1
(drBle ) m L35ZE 5 LR 4 # H_Tenofovir &% §_Emtricitabine P32 143t <
}I%t‘ C24 chik & > 7 St H & A MY LE HRHEL -

APy Pz DBS Y aiE A H R R KRB 4 TR A PR A2 KB
Fo M ERY A UL ATERZ G o d BT P i+
FE B % 0 M2 21500 uL 70% P B (A2 4 B i) 4 M3 £ 500uL 70%©
B (R RZ)> 3 5 30 B HRBPE P 05 M3 o gtk anig 2
FEAELERERREY R R ED AT REME GRS ER R
ReGrLmI ~Bl)
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(z) &

BB PIEP % - B FFRkRRRY > 2 E EFER T
TR GRHE T SRR FRAN G 0 Y - e Fh i IR E
35 ] B+ © 30 2020/6/19 T E AT S 0 T - Xt pALE P Y
FR* EL > P HNBRE T - 24 B 0 FILEFERAET M
BE 0 3T 2020/6/29 R E AR &R U 2 HXEERES AR &R
WRLATER o« V3 3 FREESR Y XJRERE <324 o
- RELS 36.6 [ P e F 0 RITIE # k& (Tenofovir # 4 )k & & 31.58
ng mL! » Emtricitabine Z 4}k & 2 54.71 ngmL™);— = JR&E (s 745 ] pF X
*ﬁ"ﬁ patFE At | X > HES LR (Tenofovir 4 )k & 5 3439 ng
mL"' > Emtricitabine # 4 )k & & 35.63ngmL™"); ¥ - =Xt F1#H 2 &>
o PFREHE b X PRZE 1095 ) BF o H Z 4k B (Tenofovir 24k & &
12.34 ng mL™! » Emtricitabine Z 4 )k & % 32.33 ngmL) - MT’ Ak s

HREHT AT A B F AT ELF PIREDEF LA > VREFR
LR OM S e RETCE BT o R ik o BER G - 0
i RPIT PE R R Mt g hC24 0 BRa o A F E%}iﬁn;féa;jm E
B oA P AR R A s AP AR R AF pIRER -

B =2+ BB ';%‘,5’35‘2 BEDEFER > LA T A FRE R
P en PrEP 18 B ac 49 4% 2 45 PR BB > Bl 2 A FF IS5 o
TP H R FaRRY AG 2z PEP SRT O F E L YRR PR
TR R EELTE G REIREZ £ A RZRERI LY DRI ER
VLR RE BB RO R PRE T -

LA FRAEFE S B EHRRE R E T LY FFER
ZREFRA S RRRFELIFHAFLEF APHERTEF IR - P
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%

- RELTIRER RS 2 T0%NRX R E AR - B 2t
FREPRY 0 NGB o d A AY B PIEP R Y FH2 P 0 A L g
P ZTERPEPRY o0 N E R P w TS B R R RPIEEIE § 3T
HEFEG & > Adkdom B0 47 & PFIRY HPEP # ¥ i
PR e AT RYA - AP LY REFRRAFGLFFERN S
4 g;:)g*ﬁ:lz EONIT A D ARPIRE > BH L €0 K %ﬁ"*‘i 5 P e fRAE £
HHAELOEEN R AR EY L B - Yo 5 gTRE PP
e 23174 z\mzfﬁiﬁ BT RN IAE L F 5 R B ST
25% - B A EF G FIRAP R o BEom & PrEP @ % X B 4 DR T
BEAILAN Gl F A T EBEAPLE A RAEATH LB Lo h
A g&\ o

AP P2 DBS ¢ B A R RRIR 0 4 ER G RIAAZ KB
o HZ o RRY AT TG ATER 2R o e P R B
(tenofovir-diphosphate, TFV-DP 12 2 emtricitabine-triphosphate, FTC-TP) &
B BB "FT' BRI AR ER L FIEEER T LEF > B %
BT B4R 70%7 B EBami kb DR R Y ERATEAG R
RIEFPLW > REMTARRT P2 AFPRAE T Ep &
F] b B (S 0E R ?ﬁﬁé’}%f’% IR AR SURE S S AR I
a0 B RS2 Rk Vo o H AR 0 B
Wﬁw,%%&Tqumﬁﬁﬁkﬁﬁﬁé5%mmmHFKHPﬁﬁ
MLk B P RN 5 4-4500 ng mL! > 135383 2 e kET o F ERY hAIE F
323 K BB 0 B RS TFV-DP L & € ] % 6 ngmL (4 350
fmol/punch) » ¢ #FEF>c ki< > P B F2Z MEERFRIT IBE 2 friE
RE R R o AR R Rl LE #refE (accuracy) © ¥ i T
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100£15%FR > & Ap M T2 dic (R2) 23] 0.999 o Flpt R kgt 2 27 5 sk Ji
» I i E B2 Hicdy 3t PrEP PR IE M He Bl e S

() %

g 28 FRIAr 2 @B & 150 R R r £ 2 e 4o v
TFV &2 FTC sk & 437 LOQ > A 7r 4 R R RIF RS F 0 4 R 5 M2
W PRBE R BT HTAE R S B EHEOE R o R Sk
AT REPARY EF o RRIE SRR T KM LOQ & A GURE
KR FS LEE I ARLFATH LI L Hat 6l%3 -

0 L ERAORERIRE L - 23 L FTRA TR TR F FIREMF
o FL AR ES 2 /*qug,ﬁj,p M B+4= (TFV-DP & FTC-TP)

o)
\\\?{r

SN 0 W PR e b EEl o PR R L SRR R S
§¢§%L§€3§ MOk R o AR R #Fl2 T2 B (accuracy) » i
$] 100£15% /% > 2 4p B Thdic (R2) & 2 ] 0.999 © Flot A kv 2 2 7 5 2ot
B o I3 8 LB Bcdpt PrEP JRE KRR h Y o (T LB R
TR G TR REET AL ¢
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(A)FHERFLFE2 EMEH
13535 2 37 s Argd pf

A dlende o & % BT PrEP coRe B Fon o 4345 2 FoR BT R K
£ 150 i enipl % % B m 95%14 1 e gk o i ¢ TRV & FTC ek & 4
43 LOQ » AEr AR BT R X R F BT EET R o HHEL S
RO EBUNE R BRI HG G R R RY FF o R R kR Y
A 15 LOQ » £ o1 g 4 PR EE R v B A

1,]1‘(

23 E AR E KT T 2 A%
VA SR REPEPFFEHINFLEOHIVE LSRG EF o 4 ¥
TRV & FTC chjk & A 130 LOQ » Bm F4 kR RIE ¥ & X ¥ IRE T

3.3*%‘;"'%?5%’—% T4 FTR 2 B MRk
Pa P REPEPRER & RRIT RS XFY A% - B F pRE
R e g X FIRp AR ES R B EERGO e SR AT 0 S
kR

BXBEHFFRPIRY 02 3 FRREGEFEES Bk £ Ak

B F R R AT o R R PfRA T f TR T RS R R
FRAREIAPREEEF » F o B RR O B F 8 a4

R A

TEZRPFER Y E RS PFEPI«%*?*—F{’%’““ et 2SN, e NP oo A

ek SHFERLAMTR MO EH AR ER ARl

~.

PAX AN RFALE P E 22 AL RRTH VUL RS EE

K?SQ}EJQLL#?&, [P SN J;ég;_zm JEE o
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W=:2% ? K Ia#T PrEP 3+ % 2 & ¥ Tenofovir &2 Emtricitabine )k & » % § [
(n=150)

Tenofovir Emtricitabine
600 3500 ¢
500 * 3000 1 .
= = 2500 | .
2 400 \ = '
2 : 2 2000 | :
; - Cmax ; C
8 30F—-—-—-—-- - ——— = g ka4 B _max|
.E H X .E 1500 3
b ;
g 200 }# g -4
] = < 1000 | B
F %,
& B
L0 C,y 500 | x
T S o 3G
0 0 -

Antimicrob Agents Chemother. 2001 Oct;45(10):2733-5.
AIDS Res Hum Retroviruses. 2004 Nov;20(11):1173-82.
Antimicrob Agents Chemother, 2008 Feb;52(2):631-7.
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We @ 4+ gf;-ziéi;’;&%ﬁﬁ’é ¥ 4% 2 & ¢ Tenofovir 2 Emtricitabine jk & 4
* § F(n=20)
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Antimicrob Agents Chemother. 2001 Oct;45{10):2733-5.
AIDS Res Hum Retroviruses., 2004 Nov;20{11):1173-82.
Antimicrob Agents Chemother. 2008 Feb;52(2):0631-7.
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HHR (M1): 300 ul & + 700 ul. F 82 GBi3tE %)
% B (M2): 500 ul 70% F &2 (K2 &% & %)
% Bt (M3): 500 ul 70% F & (Bt E %)
# Bk (M4): 500 ul, 70% Z 8k (GBitk & %)

DBS 3 g i

AR

)
M1 A2 \ pUES J

B 4 4 (%)
= 8 8 &5 2 2 3

=

A4
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W= B REBmiE *R

- TEFV-DP
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TFV-DP #2445 [ 5-45ng mL-! Eou4
5012 .
E 01 o
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10 97.13 z g-gi .
20 102.29 £ U .
45 99 59 g002)
] = o
,5,'2 0 10 20 30 40 50
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FTC-TP &%t 35 [E: 4-4500 ng mL _ FTC-TP
=
. i :
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4500 97.52 E 0 1000 2000 3000 4000 5000
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2E 14T 2 & 120 > ANPESc R AR EZ £ - A FPRE O
HIV g 4 —‘F"]‘ﬁ; et EiE 250 F b 22019 BT R ek o HiE - SFES S
oo FETRIAL P AR F AR L 2P R e
frdrd | EL ~ $0 0 5g L B B FUE M cnfu g L F A (T 5 A Y]
5 13.2% ~0% ~ 1.8% ~ 11.8% ~ 3.0% ~ % 0.9% ° 2020 & F|£ F/ 4% > &
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PR F s R R EFEEr IR B A g L B B R
Mg i A T S 7 e B 5 20.3% ~ 0% ~ 5.8% ~ 17.4% ~ 2.0% ~ %
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ph o AR AR R T /”Tﬁ‘:"‘i* Zrac 3 REAFARRSE  F
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Genvoya) % » F PFe 5 A 4F g‘,r}%'féé»}l;;%ﬂﬁ,?] ] 14 m}?s v s
FEHPE? B 62 127 ppAfu(Tasn? SHRBFEREET

e 4% <200 copies/mL)frdi@ (24 4 2 R F]1 A 47 o % — o AP Hi
2018 # - 7 1| 2018 & - = 7 ¥ 5 259 A4 =% B de X € HOR BEoo R o
TEXI - IBEARRIE FE L 0 - K G 259 o gz A AR R
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AN £

In Taiwan, based on the regulation of the prescription of combination
antiretroviral therapy (CART) to treatment-naive HIV-1-infected patients who
received their first cART, HIV-infected patients could receive the once-
daily, single-tablet regimens (STR) to improve the treatment efficiency. Most
patients could achieve viral suppression and their disease could be well-
controlled. However, there are still patients who failed the treatment regimen.
As for the prevalence of transmitted drug resistance from January,2019 to
December, 2020, the resistant rates to any drug, protease inhibitors,
nucleoside or nucleotide reverse-transcriptase inhibitors, non-nucleoside
reverse-transcriptase inhibitors, integrase inhibitors, and more than 2 drugs were
13.2%, 0%, 1.8%, 11.8%, 3.0%, 0.9% in 2019, and 20.3%, 0%, 5.8%, 17.4%,
2.0%, and 2.9% in 2020, respectively. There were no significant differences
in rates of transmitted drug resistance between the two years.

In this study, we also aimed to follow the 6-month and 12-month viral
responses of treatment-naive patients, who did not have baseline dug
resistance, started STRs, and achieved viral suppression at least once, to
calculate the incidence of treatment failure, defined as the HIV RNA load
of 200 copies/mL or more, after the initiation of cART. First, a total of
259 patients fulfilling the inclusion criteria and starting STRs at National
Taiwan University Hospital (NTUH) between January and November in
2018 were recruited in this prospective study to determine the 6- and 12-
month treatment failure rates. Their STRs included Triumeq (N=121),
Genvoya (N=98), Complera (N=24), Atripla (N=11), and others (N=5). The
treatment failure rates were 5.3% (13/243) and 3.1% (6/190) after 6- and 12-
month follow-ups, respectively. Second, 199 patients fulfilling the criteria
and starting STRs at NTUH between January and November in 2019 were
recruited to determine their 6- and 12-month treatment failure rates. Their
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STRs included Genvoya (N=94), Triumeq (N=72), Biktarvy (N=19), Atripla
(N=8), Complera (N=11), and others (N=5). The treatment failure rates were
6.25% (8/160) and 3.6% (2/55) after 6- and 12-month follow-up, respectively.

Keywords : HIV-1, genotypic resistance test, incidence, protease, reverse

transcriptase, integrase
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Peprileng 4 AFEPHIT L 5 = <8 o F - AR AFrilmpE B9 pEen
7%t (Protease inhibitor, PI) o % = #g §_12 3% i %fﬁ faiTd foen= 38 Kdrdg)
F & g fix e1iE 14 (nucleoside reverse transcriptase inhibitors, NRTIs) o % = #f
AR R I R A B 0750 o ke B80S e7F 14 (non-nucleoside
reverse transcriptase inhibitors, nNRTIs) o iT# &k » d 3= & - g ,e’),%:?i KA
iz - By (i foapprilpd g R S FEBREY S
fae = B2 P nlan€ wp A Prjl B Riohom 4 o BA RIRY P
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opE § R FUMP L NREE R oo GUREN RS DAL o ©
gt AR g B S0 SR A MR[1,2) 0 0 § R WL A
PEEE AR 2 ] 0 A B B TSR vk BIn R TR D
PRE[3,4] - { frE il g B pd hend 2 > g S R B Epa
W7 o d PR AR R L B RE TR Rem L > KB R 2
WP opa £ 3 500 copies/mL © T AT enpE T35 G  2 3 o R U -
Yo a PR o A hT S E[S] e Pl T fRR A FREM RS RO T
2T B B R AT 0 B T Té?ﬂﬁ*%g?* EREFER g > Tk
-~ HEEFR TR UL WHO 7 #2232 % - 8¢ * NNRTIs 5 fiw

B2 - A B R B GBI AL FI AT 0 RS I R Preng g o
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v

- BEE R A S E 0 F 4 5 ARAI54 47 (Phenotypic
assay) 3 H %15 74 +7 (Genotypic assay ) [6] o d 3T PFER 2 S AT S eh
P RFIR Fens 47 BT B A RA s 4T S S B L 470 T o
e FIR F 0 47 A & A5 d A AT SR Bk A R e £ A 2 D
FERRA R @ @ F P dlip M ap 4 A5 DR B[7] - &
EREE RS g 4§ 8 2 B AT A TR T
d - AT B 914 2 [6, 8](http://www.iasusa.org/) o @ i B FH R hh
110 @ 3 SR pd R ERE R 1 B[9] - BT H T4 B
KTV B AT 0 2 W s A RE Y S A MR o3 B2 CD4
el I AL F A%
Zﬁg%?#’ué‘ﬁ;‘?&f}ﬁ? ZrREFIOTE R P T 2012EF6 7 B
IS % ,]%,* Fheni ® 3 ioRkdpsl 0 L& U NNRTI G 5 - ®EH - -
SRR R PN EEFELFFRL LI AE - MES
e AR R IRERRIGR[12) e Y KT 105 m R 0 B -
ME Lo % Peis 0 92% (97/105) A § < 3t - A1 b SR E M AR M h R #

«u

b SRR R B L e % 10, 11] -

(resistance-associated mutation, RAM) > 37.1% (39/105) # 3 % fa+w& |+ 4p B
IR o FLE M AP RE hR B endp B F1F 5 CD4 #ic] »t 200cells/ul (2% & v
» 4.43,95% % ¥ % B 5 1.59-12.37,p=0.004) 2 # * fips & F AL £ 1
(B8 5 6.2595% 7 4 ® A 5 2.39-16.36, p<0.001) - # = % = Adm
HIV 4 &4 & % 15> 85%p &7 £ Tp+ ;’éﬁ”ﬁ el (g v 12 2
¢ @ HIVz= £ > 400 copies/mL)[12] - TG AR B
TfeA £ BOL I R AR TR L R L BB R - EP
(# 7 tenofovir disoproxial fumarate (TDF) 4x + lamivudine & emtricitabine

% NNRTI [# 7 efavirenz £ nevirapine])is 5 % pcis - o & HIV 3% fa 7]
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S5 [13] o pr A g 3t e = 1998 31 2015 0 & qr i K 36 B B Ik 1926 i
- B LR A RT T 1 B0 X5 s £ e 2R tenofovir o e
B {7 % (57%, 370/654) % & o * & c CDA A i - A 24 FdE 4 ol & 4%
< (B5E0t 5 15,95% G %~ 5 1.27-1.77 > 2 CD4 & > 100 cells/uL &
Z) e Ap#T ¢ * emtricitabine, & * lamivudine A # tenofovir 2 |4 i
AR (BB G 1.48,95% G #E w A 5 1.20-1.82) o 1 700 - tenofovir 4o
ity B¢ > 83%%t cytosine analouges 7 % 1£(M184V/I % %) - 78%7
£ & 7 NNRTI #22 |+ > 65% jﬁ?r‘? FL#E M o 5 tenofovir FLZE H{ril §
tenofovir 3 ft 5 & cn€ Hop 4 £ 0 XLy 2N L B [13] -
FUE B #2 2 S (WHO)# # BATE % ;;:),%wg 10 AR E 1% 24 WHO -
FREFEER EATET TRAGAAR L HE BRas @ L o
TR 2 EFFE > B AL LS5 - MRS B - AFH
F B R M 0 BRATRGuEZIT 2016 £ 9 7 1 P Azd st o AR AL
R RFRE D - XD RIT Mihe A E- O EEAL TR - R
Fee™ | 0 7 Atripla ~ Complera ~ Triumeq ~ 2 Genvoya - % #& & * # & g4
®F o ARHP ARG G B R PR B o T 0 APhE B R AR N
RILE Hop A B REATARRIE S BPERLIRT R R 5
= & - eH - 4| (Atripla, Complera, Triumeq, Genvoya) % » F pFe S35
R T ES RS R P RREHERG Y O HBY 62 127 00
R A Pefrdn b g 4 2 RFILAT o F R A H Ao A BB AP g A
Aw g R B A TS RRMEF HIVES B FEEA T S 2
w ¥ LR R o A3t F %12 Stanford University“HIV drug resistance
database” » 17 BE A FA] » AT EF R Z P B ¥ - R BH 0 4

Reverse transcriptae inhibitor (RTI) ~ Protease inhibitor (P1) %2 Integrase
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inhibitor (INSTI)% = « #5 %4 o A0 ¢ 3E BRIRA F FF 48 R iR % 7
BPchBE Y e £ anfypdnhk o NP E YT S 5T R 24 g

*

BAARTIE GRS P SRR REROLY > Hiig 62 12

)‘

FLER G2 FEF L DT R T - WL IRk B R Ttk o
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(=) #Hpg-= 3
FrE@Ep gtz for Filih

AR PRS2 W E AT UTE AR B 2 ﬂﬁﬁiﬁ%ﬁ’
ol B R ARE AR P e R 18 nip ok S TR BR200 2 B Rk dtd
§$%¢&ﬁ°ﬁﬁﬁuﬁﬂiﬁ?i&@?éﬁﬁ%ﬁ%i%%iiﬂa

-

I BIRELELF A X o > AP BT E 047 Y - ARSI
T B e R AR E L Glfr R F]
MY ASERFETELA T 4 It

L4+ 2018 & 17 ] 12 * &7%

\\‘
P
=]
E:D
e
e \
\4}?‘.
1+
(w
(72
=
¥
7
_P,
ke
4
3

- BT B R IE X RGP Pz & - H - 4| (Atripla,

Complera, Triumeq, Genvoya)i- % (s 6 % 12 i ? 5k 2% o

2. #+44 2019 # 17 3|12 " 3744y g B2 € R pd R A F

B
P2

AR B B R R RGP Pz & - H - 4| (Atripla,

Complera, Triumeq, Genvoya): & (6 6 2 12 B * sk sdk o

N AR S R SR e SR SR £ S U R R
FHcq e 2B it » Jdiiop 3 By aphin (* i > BprR o §
2 CD4 dicfesp# £) 5 io F (F PP CDA dicfrm 4 £) 5 ol 4 peib 4
SRR Ja R A RRiS B R R F B RIS S 0 R In R A PR o R
RS AR EP RS 0 2R BSOS ook o ik A
pz (virologic failure) T & % s ¢ & #op4 £ 2 & P& B <200
copies/mL [6]; :;I;zi e F &7 1% (incomplete virologic response) #_& i B 45
RFILE EpA FHFAFE 7 Cinps R E2 T 100 B AR T

Hopd B 24 15 0 € B mF & 3 < 22200 copies/mL [6] -

FRAN4AT 2H4 RNA
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A g * QIAamp Viral RNA Mini Kit (QIAGEN)F # 8% 2 > 3 P
WP g A4 RNA  F £ #fc i Tl e F AR 3 6 0 Bl 140Ul
i o B~ SC0ULAVL S fhrig > MR AR 5> BENFET
10 A 4 o %15 4e » 560pL 100% & % » £ 10 BT BA R 5 15 > A = 4o~
7z # %z ¥ 41 (QIAamp spin column) ¢ > 2 f:E 8,000 rpm 3g< 1 4 48 >
2 f@dﬁm’z oot B R 0 E DT RN ER R 2 o £ 4e x> 500pL
AW 2 3 b > 12 gk 8,000 rppm &es 1 4 48 o %i ik 2o {8 o A
500uL AW2 ik % e > 1o 14,000 pm Bes 3 24 o 4 R iR 218
£ g 14,000 rppm 3o 1 248 0 MR >3 VT‘%}‘ ¥R RACE Y iERE o
£ oMot B CE A T AT R 4 F ¢ B 4o » 40uL AVE ¥ B
TEEE | A4 v HE 8000 pm it 1 A4 Rl 3 RNA 2 5907
#1337-80C -
F g EprF s

B8 HpmA hRNA > F L5 d F TR b i cDNA (S - £

Sd BREFF R4 F s (PCR) k3 pol ¥ 4% 3 » 7 £ » B~ 10uL 5 B~
€ @4 IRNA » 4 » 1pL RT primer(pol1434A) (0.5pg/ul) » % 70°C i+ *
Skedgis Bkt Sad e A r iy R EEPRE B ANTP ~ 2 F fék
fr > 2 40°Cie* — P PF o2 (8> £ 70Cie* 1544 @ F RFiwb{erv o
“ri72 cDNAF 2 ¥ R & prd & F &> & F %15 20-20C -
REFHHgF & (PCR) %+

A K E a4y 5 & (PCR) k3= pol ¥ #4553 (coding
regions ) ° 4-%f pol £ F] > % — =X PCR #7* 1513 ¥ 5 poll343A (5°ATG

CCA GAA ATA GCA GGG CCC 3°) r gagl196 (5°CTA GGT ACT ATG
TCT GTTAGT GCT 3*) > # 50 ul é7 PCR &2 & Jsia 5% ¢ (10mM Tris-
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HCI [pH9.0] > 50mM # it 493 % > 1.5mM # it 4%£.% % > 0.1%(w/v) gelatin >
1% Triton X-100 > 0.25mM dNTPs » & i primer 10 pmol 2 1 ¥ = 7 Taq
DNA % £ f5 ) ¥4 » 1 ulehcDNA « PCR 2% % F g B % i5 1% 5
950C/3 /48 > £ #5040 B 5Tk * 950C /1 & &8 > 550C/1 4~ &b > 720C/2 /- 4 o
FFH#A T HPCR A S0 % - * poll1236A (5’AGC AGA GCC AAC
AGC CCC ACC A3’) Frpol64 (5’CTA AAT CCC TGG ATA AAT CTG A3’)
T B5lF RiBFH - PCR¥AF o FRTE T fed 7 PCR 4p FF >
+ 83 40 B ATk o B f8 P P PCR A | ¥ 5 1200bp <~ integrase ¥
#4575 ¥ (coding regions ) 1313+ # 5 pol2950A(5°-TCA KCA CCT GCC
ATC TGT TTT CC-3")/2963A (5’-TCC TGT CTA CYT GCC ACA CAA TC-3’) -
PCR %= F peg R 2 15 i% 5 940C/2 ~ 48 > 85 40 B Tk - 940C /15 F) >
550C/1 % 48 > 720C/2 & 48 o #75 P PCR F B A 4 > "FK#—%\;‘ TR E
Ethidium bromide % ¢ #x T H & o
REPrRgr RAF ML
%7i%@ﬁﬁ&iﬁﬁ@’K@ﬁ@ﬁﬁﬁié%%i@d?Wﬁ
NE- A5 Lgd B3R LT (Gel-M™ Gel Extraction System,

Viogene) 14 3 “,%F Rz a3 > &am itz o gh BPCRF RAYE

f’?-‘ :’T\‘?‘;ﬂ‘\' o |§7 ) ;’z_éq ﬁx"'T I 7‘ /3—_"*"93}]7‘ 7 l_l—ll)a'f j{ ) l);'f?‘\
#%%%&L%ﬂ%i%w%ﬂ’ﬁg,ﬁ»ﬁ £ £ 1000 & 84 o

GEX ' férite » £ #HcB 3w # 330 60°C kis 10 48 - FEER R 230
GEX # b t5 » £ 4= #75 R 44 DIy R e A T e 4 (Gel-M™
Column) ® » & FE T# ¥ S~48 o £ 2 13,000 rpm &< 304 > R g
Bk e Aot R R 0 BTG AR SEBIRR 2 o £ 4 » 500ul WF i

AR 0 g 13,000 rpm A 1 A 48 o “,f—i ek 2o 18 0 4e o~ 500uL
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WS e ek - 10 13,000 rpm &es 1 4 48 2 ",%@i},éil’i’i 6 L1
i 13,000 rpm 3w 3 448 0 R >3 % WS e mg @ cippld = & o
LHRFREAATERBIFTD IS mlkE 4 g @ > R al o
¢k A 30-50uLEAr R 0 AFETHFE 544 0 £ 2 13,000 rpm
oo 12480 ek 77 DNAZ g dii% o B~ 3ulL DNA Jg 417 > 2 1.0% i+
EF9 o gF AR DNA HR 2 kR - 24 DNA iR R %530-20C »
&P ¢ DNA Z_F 1% o

DNA Z &

PCR it e = #-7]* Dye Terminator Cycle Sequencing Kit ( Applied
Biosystems, Foster City, CA, U.S.A.) kK iF 2/ o #F[* 513 831A (5’TCA
GCA CAG TAC AAT GYACACATG G3’) % 846 (5°CCAATT GTC CYT
CATATY TCCTCCT3’) Kk i¥ pol % &z A ; pol2950A(5’-TCA KCA
CCT GCC ATC TGT TTT CC-3")/2963A (5’-TCC TGT CTA CYT GCC ACA
CAATC-3’) % i% integrase % & ShT_F o * — B A 3 P e A 7] 30d & Jo o
T2 2322 /- =0 NFEFATFIRE 7m0 3100 DNA 24 &

(Applied Biosystems ) #-4 % KT A 7| hT /> BF T3 22 2 %RB
Feiv £ P et K iF o 277 3] DNA & 7 #-F]* Sequencher 3.1 7 *& i
K 47 KA FIR 7] eI o
—‘)?i-% BRI A2 447

A T 428 MEGA » version 4 % % 2L %]k Supts 47

(phylogenetic analysis) » #7{¥ I efd i bt BIMAL T K- Tpm & 2 T3] -
L a3 A2 44 B 7#-p £ R Los Alamos Laboratory 7% ,e’}?a—% A TR 7

7ok P~ 8 (HIV sequence database, http://hiv-web.lanl.gov/content/hiv-

db/SUBTYPE REF/align.html) o % >t 72 8 39 & 7] % Sifbs 4742 fﬁi—‘l‘

FR2_ 27 A —*ﬂz » B * 7 'A% 3¢ BLAST 2.0 program(National Center For
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http://hiv-web.lanl.gov/content/hiv-db/SUBTYPE_REF/align.html

Biotechnology Information, USA) {7 &% > A XEBE2 % ,tfﬁfsi A F R 7
7 2 (http://hiv-web.lanl.gov/content/hiv-db/SUBTYPE _REF/align.html)® ¢

foenE s 4 PhenA S ARM AL o BF 0 T GAEsS Simplot 2.5 #-§ Ak %k
ATETEF A REARAATNL e g AT A ATE wenjie
(recombination breakpoints) [14] -
FLF P chi F1 A 4 45

A - T % g =k Stanford HIV RT and Protease Sequence Database-

HIVdb (http://hivdb.stanford.edu/hiv/) i #8 * & 7 Fo 2 M i F1 4] & 47 -
T A B RS TRk 5‘25 EF g 2 % & ( The Stanford database ) 3% 77 p &3¢
4R (algorithm ) » ¥ i :}I%:Ei AFEF|F ave BB RN 4 ?;)?5:?’» ¥

R WF P D IOBESF AR AR o P RET A ST RAH 5 ERE R
(sensitive) ~ ¥ it 7 ## 1+ (potential resistance ) ~ A 42 & i 14 (low-

level resistance ) ~ * #2 & @ 4+ (medium-level resistance ) ~ % & #2& 9

#i# 4 (high-level resistance ) - @ 23 & % 4 B| & 4% NRTI #f - zidovudine

(AZT) ~ abacavir (ABC) ~ lamivudine (3TC) ~ emtricitabine (FTC) % tenofovir

(TDF) ; NNRTI #g =52 nevirapine (NVP) ~ efavirenz (EFV) ~ rilpivirine (RPV)

% etravirine (ETR) ; 3¢ f##r#|% # darunavir (DRV) ~ lopinavuir(LPV) -

% atazanavir (ATV) ; &{fqﬂa Fr4] % $= raltegravir (RAL), dolutegravir (DTG) -
% elvitegravir (EVG) -

PRI

1y chstet e 47 R % SPSS software; version 11.0 (SPSS):E 7 o # &) % #ic

#ed 42 & 2§ 2o R & ¥ (Fisher’s exact test)~ 17 5 i 5 % #icié-d 2-

sample t 4 7 o 2L3F W] % Hok-d - Wilcoxon rank sum test 4 47 - P & ] 3+

005 ;'z‘z’kp\.‘.:i "L‘\’-' ? F mr&% °
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(z2) 2%

AAE 14T S8 120 s APEEE) ARSBEZ & - RETW
= e HIV B 4 F,.m/i%ﬁ%‘" F250 b s i EFAFAFREER o TR
& HIV-1 4 % FIARE A 45 2019 & fc b end X 4 - $tE— 4
Bl B 55 132% 2 ¢ &8 F0 frdrd| @) (protease
inhibitors, PIs) ~ % 3 fi& & &5 fi¥ 3413 (nucleoside or nucleotide reverse-
transcriptase inhibitors, NRTIs) ~ 2t4% 3 i fé & #& 45 fx $r ] A (non-nucleoside
reverse-transcriptase inhibitors, nNRTIs) % 4+ e (4 £ F] 4| B 7 5 4w 4
0% ~ 1.8% ~ 2 11.8% ; ¥43t 4k & fis 4| #|(Integrase inhibitors, INSTIs) e
A F) BT L 3.0% (8/270) o IS B L B B B B
AT EEFE09% (Bl- ) 7 & F5 AWM tlfcg g 5 R (F
=) HWIE - SRS L G M B 5 20.3% 5 B P AR G0 pEfe A
(protease inhibitors, PlIs) ~ 1% H fit & 4 &% #74]4] (nucleoside or nucleotide
reverse-transcriptase inhibitors, NRTIs) ~ 244% 3 fié & # &5fiF v | F| (non-
nucleoside reverse-transcriptase inhibitors, nNRTIs) % 1~ e (4 A 77| & {7
G ul s 0%~ 5.8% ~ 2 17.4% 3 ¥>v 48 & fs 44| #|(Integrase inhibitors,
INSTIs) s [+ A FIA] B (75 % 2.0% (2/101) o #4357 #5100 + e B b
P B A FI A F 7 XA 2.9% (Bl- ) o # i > o B 75t A
BT REI AT R AL E o

P @RS ARI R LOARRBE g TR LARL
T ERs YR 0 T RARL - X - RO CART FHAG
ST F e AR B AR AR 0 R A S A LR
APr e MU AT FRELSHF pRIT RS FP G 1E A TR R
B RPREEAIRY G R Gz & - ohH - g (Atripla -~ Complera -
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Triumeq ~ Genvoya) ® » Fe ¥ 2 5 g Fipf T & S opa BRI 288
RIS EHE Y BB Y 62 12" KA BN L F2 R TF)A
17 °

3 F 1= 2018 & A7 7 BIREMZ CRRARAF - £ 7 259
(%-)- R M % F k=2 5 Triumeq (N=121) ~ Genvoya
(N=98) ~ Complera (N=24) - Atripla (N=11) ~ 2 H 5 > (N=5) o izd* T 4
hiefis s~ B > H P 94.7% (230/243) m),% A :}}*5-% % -] 3% 200
copies/mL(% — ) o A 13 =ik 4 BT (:;];ai £ + ** 200 copies/mL) e 4
H i * Triumeq (N=7) ~ Genvoya (N=5)% Atripla (N=1)3% % - &} (% =
F 6 4 £+ 1,000 copies/mL > H ¢ 5§ 3 B R FLE AL TR
PR TG AT BREFRABELCRRE oS H(pE £
200 copies/mL) g 4 ¢ > 180 i 4 g4 £ 5 ] 3 20 copies/mL 2 &g
i 18 il (undetectable) (78.3% - 180/230) » tipfris % 12 B " e 4 > 2 ¥
3 190 o A m}rﬁi E*K/J‘ *+ 200 copies/mL > @ f:"_:f,a‘s A E'TJ-‘}F%—:;- F <30
200 copies/mL (% =) » # iz o 4 F F = pA+ £ < 3% 1000copies/mL -
o - et LS EREM A TGRSR TLT &
[l m j‘ % o

g Fre 2019 £ ATLETY B FE L

B A TP L

'

AREREAEF-F7F 199
PrEgEF g (E-) L F A RY - REPF =5 Genvoya (N=94)
Triumeq (N=72) ~ Biktarvy (N=19) ~ Atripla (N=8) ~ Complera (N=11) ~ 2 H
W (N=5) o gl 4 Ainfis %~ @7 » B¢ 05% (152/160) s £ s
& £ ] 200 copies/mL (% — ) = ~ ipf & preiuy A (4 £~ 2 200
copies/mL) s & £ 0 3 I mA £+ *Y 1,000 copies/mL © i2 T g A A
£ &% Triumeq = % - SEF (R w) o ipf > #iyp L 7 0 120 Fop 4 g
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# % 5 /)% 20 copies/mL = &_j& ;= 1 ;p|(undetectable)(78.9% - 120/152) - %
el i w121 0 i 4> H P 96.4% (53/55) s 4 & £ 0] 3t 200
copies/mL(% 1) o & i=infy % P £ chp4 £ 5 11,580 2 250,000
copies/mL © i f = # g 4 ¢ 0 48 m 4 i 4 £ 5 ) 3t 20 copies/mL 2
H_@ ;% @ ;p|(undetectable) (92.6% » 48/53) -
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(z) &
=6 - nH - g ek FIL R a0 [ FHE UE MR
AEEEY N E T F R AT ERAVRE L B RO A o B R B BUTPRE O
ATk /plﬁ‘ ¥ "?FQ 3 9375% 11+ o e > AN G R A e
BIE FlaichI v mAga T VAL RO RS RILG F Ik
IR G 0 T R R P A 4T o
AV IEERAHBPLEIRS DS EF D G RE AT AR
foPE B AR I RSP Pz & - hH - &k (Atripla, Complera, Triumeq,
Genvoya)® > FpFe K s finh TS ps ERRIZ D1 0 A5
Bg P BREF 62 1287 pR AR BN g 2 2 RF]A 4T o A
- X r B 458 B kT AYT  H Y 259 23 2018 £ B4R E e o
199 =3t 2019 & B 418 * Z 5 LR o B 2018 & B 4000k m,&—‘ﬁ aR §i
* Triumeq (121/259 » 46.7%)% Genviya (98/259 » 37.8%) 5 % — 4% & o
2019 & & ﬁp/fﬂ?m%i L & F 2 * Genviya (94/199 » 47.2%)% Triumeq
(72/199 + 36.2%) % % — 5% % o 4ok B BUEHLE 62 5 12 B 7 ik
ch 0 2018 # %2 2019 F A% 6 B 2 sk A POt A B 5 53%% 6.25% ;
A% 1232 ays A pot b4 B 5 3.1%% 3.6% ° ﬁi&ii@"‘lé PR
TR o A iE o EFAE A 2019 E B 4a ¢ chi7% Biktarvy 0 Aig
BEAZY 0 X3 iR 4 Brank 5] 11IR(0/19 0 0%) ©
KPRy * kgm0 22018 2 2019 & inf & prehp L 5 ¢ 0
EH e FRE LA TR R fe WA 17 1 v m L R AR G B Ap
R A RFR A e P FPA 8 W DNA S F i
S AR PR A RBER L e ® 0 A R RIE R A

FIR % o BT JREEIEP T 50 £ - BT Z - &4 107 £ 2 108 £ [
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Lpe HIV @5 % AR RIIIRERATIR R 2 500 hA KT RFILE
‘f DR FEERG RS S R B R R

ioR A pTeR FIE HRE LN E o

‘W-

Beh s Apget 2019 & 5 2020 £ RS M gt G o e b A endg R

(B - ) 2 & P AL %) & 45 5 fh & 4537418 (nucleoside or
nucleotide reverse-transcriptase inhibitors, NRTIs) ~ 2-4% 3 fs & i & s o ]
(non-nucleoside reverse-transcriptase inhibitors, nNNRTIs) & 71 5 &3 ' &3 4o
M oo AR FELT21I5D ~ V179D 4 w443t AZT ~ NVP 5 & » H 4

B 5o BB B k2 6o -
AR Fas Rk 0 & f
o RO ST 4 & B 4] A (INSTIs) e i+ B (7 5 19 i 14(1.8%) » #7112 faid

# P@’§LL§*$£°

ik

R B AR S Bp A B R T R

o
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(I) VP HERFT %2 MBS

L34 2 378 A 75 P
40 2019 4 2020 & A JR* $E ﬂ),%—% ZEfoa e
Bl XA ILP AR R o gt R HRASS B REF IR A BT A

IEEFGEEEE

g
i3

Fa4F s B P 259 23 2018 £ B IRF B 0 199 23 2019 £ B 4 iE ¥
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% — Characteristics of Study Cases

2018 2019
Case number, N 259 199
Male, N (%) 250 (96.5) 194 (99.0)
Age, mean (range) 35 (17-66) 35 (18-72)
Risk behaviors, N (%) | MSM 233 (90.0) 176 (88.4)
Hetero 14 (5.4) 13 (6.5)
IDU 12 (4.6) 10 (5)
First-line regimen, Atripla 11 (4.24) 8 (4.0)
N (%) Complera 24 (9.3) 1 (0.5)*
Triumeq 121(46.7) 72 (36.2)
Genvoya 98 (37.8) 94 (47.2)
Biktarvy 0 (0) 19 (9.5)*
Others 5(1.9) 5(2.5)

Baseline HIV viral load (Log copies/mL) ,
mean (range)

3.89 (2.16-7.0)

4.69 (3.42-7.0)

Baseline CD4 counts/ul, mean (range)

383.1 (18-1418)

325.8 (1-1244)

HIV viral load <200 copies/mL at 6™
month after HAART, n/N(%)

230/243 (94.7)

152/160 (93.75)

HIV viral load <200 copies/mL at 12t
month after HAART, n/N(%)

190/196 (96.9)

53/55 (96.4)

Abbreviation: MSM, men who have sex with men; hetero, heterosexual; IDU, injecting drug
users; EFV, efavirenz; DTG, dolutegravir; HAART, highly active antiretroviral therapy; NA,

not available.
*P<0.05SADDIN EN.REFLISTX
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# = Comparison of Study Cases Whose HIV Viral Loads were higher than 200
Copies/mL at the 6th Months after HAART (2018)

Study Cases Whose | Study Cases Whose
HIV Viral Loads HIV Viral Loads
were higher than were lower than 200
200 copies/mL copies/mL
Case number, N 13 230
Male, N (%) 3 (100) 221 (97.2)
Age, mean (range) 28 (25-29) 33 (21-56)
Risk behaviors, N (%) | MSM 3 (100) 208 (95.3)
Hetero 0 (0) 13 (3.8)
IDU 0 (0) 9(0.9)
First-line regimen, Atripla 1(7.7) 9@3.9)
N (%) Complera 0 (0) 24 (10.4)*
Triumeq 7 (53.8) 105 (45.7)
Genvoya 5(38.5) 88 (38.3)
Others 0 (0) 4(1.7)

Baseline HIV viral load (Log copies/mL) ,

mean (range)

5.24 (4.94-5.50)

4.95 (2.16-7.0)

Baseline CD4 counts/ul, mean (range)

514 (18-1321)

368 (23-1418)

6" Month HIV viral load (Log
copies/mL) , mean (range)

3.4 (2.59-3.90)*

0.96 (0-2.25)

6" Month CD4 counts/ul,, mean (range)

661 (225-1201)

560 (21-1448)

Note: At this study period, 1 was expired, 4 were lost of follow-up, and 14 did not have the 6™
month HIV viral load data.

@ undetectable HIV viral load =1.
Abbreviation: MSM, men who have sex with men; hetero, heterosexual; IDU, injecting drug
users; EFV, efavirenz; DTG, dolutegravir; HAART, highly active antiretroviral therapy; NA,

not available.
*P<(0.05
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# = Comparison of Study Cases Whose HIV Viral Loads were higher than 200
Copies/mL at the 12th Months after HAART (2018)

Study Cases Whose | Study Cases Whose
HIV Viral Loads HIV Viral Loads
were higher than were lower than 200
200 copies/mL copies/mL
Case number, N 6 190
Male, N (%) 6 (100) 182 (95.8)
Age, mean (range) 32 (18-48) 35 (18-66)
Risk behaviors, N (%) | MSM 6 (100) 171 (90.0)
Hetero 0 (0) 11 (5.8)
IDU 0 (0) 8(4.2)
First-line regimen, Atripla 0 (0) 7 (3.7)
N (%) Complera 0(0) 21 (11.1)
Triumeq 0 (0) 84 (44.2)
Genvoya 6 (100)* 75 (39.5)
Truvada/DTG 0 (0) 3(1.6)

Baseline HIV viral load (Log copies/mL) ,

mean (range)

5.79 (5.68-5.91)

4.95 (3.42-7.0)

Baseline CD4 counts/ul, mean (range)

161 (28-293)*

310 (1-1244)

12t Month HIV viral load (Log
copies/mL) , mean (range)

2.94 (2.88-2.99)*

0.8 (0-2.21)

12" Month CD4 counts/uL, mean (range)

197 (87-307)*

524 (25-1336)

Note: At this study period, 2 were expired, 4 were lost of follow-up and 1 did not have HIV

viral load data.

@ undetectable HIV viral load =1.
Abbreviation: MSM, men who have sex with men; hetero, heterosexual; IDU, injecting drug
users; EFV, efavirenz; DTG, dolutegravir; HAART, highly active antiretroviral therapy; NA,

not available.
*P<0.05
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% = Comparison of Study Cases Whose HIV Viral Loads were higher than 200
Copies/mL at the 6th Months after HAART (2019)

Study Cases Whose | Study Cases Whose
HIV Viral Loads HIV Viral Loads
were higher than were lower than 200
200 copies/mL copies/mL
Case number, N 8 152
Male, N (%) 8 (100) 148 (97.2)
Age, mean (range) 28 (25-29) 33 (21-72)
Risk behaviors, N (%) | MSM 6 (75) 135 (88.8)
Hetero 1(12.5) 11(7.2)
IDU 1(12.5) 6 (3.9)
First-line regimen, Atripla 1(12.5) 4(2.6)
N (%) Complera 0 (0) 0(0)
Triumeq 5(62.5) 54 (35.5)
Biktarvy 0 (0) 11 (7.2)
Genvoya 2 (25) 80 (52.6)
Others 0 (0) 3(2.0)

Baseline HIV viral load (Log copies/mL) ,

mean (range)

5.14 (4.94-5.50)

4.93 (3.16-7.0)

Baseline CD4 counts/ul, mean (range)

534 (18-1321)

338 (5-988)

6" Month HIV viral load (Log
copies/mL) , mean (range)

3.4 (2.60-3.92)*

0.96 (0-2.25)

6" Month CD4 counts/ul,, mean (range)

661 (295-1229)

560 (85-1448)

Note: At this study period, 1 was expired, 4 were lost of follow-up, and 14 did not have the 6™
month HIV viral load data.

@ undetectable HIV viral load =1.
Abbreviation: MSM, men who have sex with men; hetero, heterosexual; IDU, injecting drug
users; EFV, efavirenz; DTG, dolutegravir; HAART, highly active antiretroviral therapy; NA,

not available.
*P<0.05
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# I Comparison of Study Cases Whose HIV Viral Loads were higher than 200
Copies/mL at the 12th Months after HAART (2019)

Study Cases Whose | Study Cases Whose
HIV Viral Loads HIV Viral Loads
were higher than were lower than 200
200 copies/mL copies/mL
Case number, N 2 53
Male, N (%) 2 (100) 51(98.7)
Age, mean (range) 30 (22-38) 33 (18-58)
Risk behaviors, N (%) | MSM 1(50) 47 (88.7)
Hetero 0 (0) 5(9.4)
IDU 1 (50) 1(1.9)
First-line regimen, Atripla 0 (0) 2 (3.8)
N (%) Complera 0 (0) 0(0)
Triumeq 2 (100) 16 (30.2)
Genvoya 0 (0) 34 (64.2)*
Others 0 (0) 1(1.9)
Baseline HIV viral load (Log copies/mL) , 5.47 4.90 (3.42-7.0)
mean (range)
Baseline CD4 counts/uL,, mean (range) 1 334 (1-1244)
12t Month HIV viral load (Log 2.38 0.80 (0-1.91)
copies/mL) , mean (range)
12" Month CD4 counts/uL, mean (range) 442 534 (100-1153)

Note: At this study period, 4 were lost of follow-up and 8 did not have HIV viral load data.
@ undetectable HIV viral load =1.
Abbreviation: MSM, men who have sex with men; hetero, heterosexual; IDU, injecting drug
users; EFV, efavirenz; DTG, dolutegravir; HAART, highly active antiretroviral therapy; NA,

not available.
*P<(.05
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Background: Due to the implementation of HIV testing and prevention
programs and effective antiretroviral therapy, the annual case number of newly
diagnosed HIV infection has declined from 1,990 in 2018 to 1,754 in 2019. Pre-
exposure prophylaxis (PrEP) has shown significant efficacy to reduce the risk of
HIV infection in clinical trials and settings. The current study aimed to provide
the comprehensive care for PrEP users.

Methods: The case manager system was conducted to enhance the drug
adherence of PrEP users. The information collected from questionnaires before
and during PrEP use, including drug adherence, sexual behaviors, and
recreational drug use. Regular screening for HIV infection, syphilis, bacterial
sexually transmitted infections (STIs), and acute hepatitis C virus infection was
performed to diagnose these infections early and offer timely treatment to
prevent onward transmission. Referrals to psychiatrists for evaluation,
counseling and treatment of drug abuse were provided to those with recreational
drug use.

Results: From 1 January to December, 2020, 89 PrEP users were included; 50
subjects participated in the government-led PrEP program and 39 subjects
received self-paid PrEP. All the subjects were provided with counseling by the
case managers. Among the subjects participating in the government-led PrEP
program, more than 80% used event-driven PrEP and only 2 subjects received
daily PrEP with missed doses. There was no increase in condomless sex, number
of sexual partners, and recreational drug use during PrEP use. Among the
subjects receiving self-paid PrEP, more than 50% of used event-driven PrEP and
only 1 subject daily PrEP daily who missed 2 pills per week. There was mild
increase in condomless sex, number of sexual partners, and recreational drug use
during PrEP use. There was no case with incident HIV infection, syphilis, and
acute hepatitis C infection. Some subjects acquired bacterial STIs and human
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papillomavirus. As for the management of drug abuse, the referral system
between infectious disease specialists and psychiatrists was established for
individuals with recreational drug use.

Conclusion: Offering comprehensive care for PrEP users could enhance drug
adherence, reduce transmission of STIs by timely diagnosis and treatment, and

link to the referral system of recreational drug use.

Keywords : HIV infection; pre-exposure prophylaxis; adherence; sexually

transmitted infection; hepatitis C; recreational drug use.
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Jpie % PrEP > T f 16 i+ R 2 2 RED L - B0 (5 g %
(16/39, 41.0%) -
2% PrEPIAJRET SR LB B LT oT A o KA RBL ) E 4

rPtF it PrEP el RARR » HP MYV ER* AT &> v UEEE
HA R G R A0} 383% (IS4 R A AF B L 1 @ MR ¥ IF
R EaE g o B kR £ f 4R 4L § 57.8% (26/45)F R £ 2L
FRE o BIRFLEHIVE > 5 - B RE 5 daily > 8@ % > 53 94
(18%)Fee BB 5 973 54 Flaer Fa i 134 4% FAE2 7% 2
MiEamnBEHE o — B2 iS 53 80% 5B %:2# on-demand > ;N & * ;
EH daily > SR *F W 24 FRcee Fa BBEHE - Firalitr g
15% > & 7 nausea, diarrhea, dizziness & o I F > T AP R 4r £ 2
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AR &z m ARZze—ER | REE=EA | REEER | REENEAR
(N=50) (N=33) (N=45) (N=28) (N=5)
Socioeconomic status
Education, university or 39/48 (81.3) - - -
higher, n (%)
Employed, n (%) 41/46 (89.1) - - -
Current monthly income 32/46 (70.0) - - -
>1,000 USD, n (%)
PrEP use
PrEP modality, n (%)
Daily use - - 9 (20.0) 3(10.7) 0 (0.0)
Event-driven - - 36 (80.0) 25 (89.3) 5(100)
Adverse event - 5(15.2) 7 (15.6) 2(7.1) 0 (0.0)
Sexual behavior
Condomless anal sex 35/48 (72.9) 19 (57.6) 27 (60.0) 13 (46.4) 3(60.0)
within 3 months, n (%)
Number of sex partners >5 | 7/48 (14.6) - - - -
within 3 months, n (%)
Fixed partner >3, n (%) 2/37 (5.4) - 1(2.2) 1(3.6) 0 (0.0)
Casual partner >3, n (%) 5/36 (13.9) - 10 (22.2) 6(21.4) 0 (0.0)
Partner infected with STI 21/47 (44.7) - - -
within 1 year, n (%)
Partner infected with HIV, 15/37 (40.5) - - -
n (%)
Receiving cART 8/8 (100) - - -
HIV viral suppression 10/11 (90.9) - - -
Using mobile dating 29/45 (64.4) - - -
application within 1 year,
n (%)
Chemsex within 1 year, n 3/45 (6.7) - - -
(%)
Sexual transaction within 2/45 (4.4) - - -
1 year, n (%)
Recreational drug use
Recreational drug use 4/47 (8.5) - 2(4.8) 0(0) 0 (0.0)

within 6 months, n (%)

Friends using recreational
drugs, n (%)

15/47 (31.9)
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ARZzR1 | IRZEE=(E | RZEENE | REENE | REEET
(N=39) B (N=16) | B (N=15) | B (N=13) | {18 (N=16)

Socioeconomic status
Education, university or 34 (87.2) - - - -
higher, n (%)
Employed, n (%) 33 (84.6) - - - -
Current monthly income 34 (87.2) - - - -
>1,000 USD, n (%)
PrEP use
PrEP modality, n (%)

Daily use 14 (35.9)* 7 (43.8) 7 (46.7) 6 (46.2) 6 (37.5)

Event-driven 25 (64.1)* 9 (56.3) 8 (53.3) 7 (53.8) 10 (62.5)
Adverse event - 2(12.5) 2 (13.3) 3(23.1) 2(12.5)
Sexual behavior
Condomless anal/vaginal 20/32 11/15 11/14 9(69.2) 12 (75.0)
sex within 3 months, n (%) (62.5) (73.3) (78.6)
Number of sex partners >5 8(20.5) 5(31.3) - 5 (38.5) 8 (50.0)
within 3 months, n (%)
Having fixed partner, n (%) 19 (48.7) 6 (37.5) 0 (0) 2 (15.4) 7 (43.8)
Partner infected with STI 3(7.7) 2 (12.5) 2 (13.3) 2 (15.4) 2 (12.5)
within 1 year, n (%)
Partner infected with HIV, n 6 (15.4) 0 (0) 2 (13.3) 1(7.7) 2(12.5)
(%)
Using mobile dating 22 (56.4) 10 (62.5) 12 (80) 9 (69.2) 8 (50.0)
application within 1 year, n
(%)
Sexual transaction within 1 5(12.8) 2 (12.5) 1(6.7) 3(23.1) 2 (12.5)
year, n (%)
Recreational drug use
Recreational drug use 7 (17.9) 2 (12.5) 0 (0) 3(23.1) 4 (25.0)

within 6 months, n (%)

*The PrEP modality proposed to use.
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Q) FRETSEE Bp+ B A B LB L pmahit > 2 R0 d X ETR
T - E2ZEHFEAL 0 FIPIL BEA AT NEH O ATF
EHPHFAFHRLERCAFUHEE L BRRE ARG L &

BRERE RS

¥ & C. trachomatis ~ M. genitalium & U. urealyticum -

AR &2/ AR %218 ARZE1&8 ARZz8 | IREEA
(N=50) | —M@R =@EA ANER )]
(N=50) (N=46) (N=22) (N=5)
HIV Ag/Ab positivity, n (%) 0(0) 0(0) 0 (0) 0(0) 0(0)
Detectable PVL, n (%) 0(0) - 0(0) 0(0) 0(0)
Incident syphilis, n (%) 2 (4.0) - 0(0) 0(0) 0(0)
Detectable HCV RNA, n 0 (0) - 0(0) 0 (0) 0(0)
(%)
C. trachomatis infection, n 4 (8.0) - 4 (8.7) 4 (18.2) -
(%)
N. gonorrheae infection, n 0 (0) - 2(4.3) 1(4.5) -
(%)
T. vaginalis infection, n (%) 0 (0) - 0(0) 0(0) -
M. genitalium infection, n 4 (8.0) - 5(10.9) 3(13.6) -
(%)
M. hominis infection, n 2(4.0) - 4 (8.7) 1(4.5) -
(%)
U. urealyticum infection, n | 11 (22.0) - 10 (21.7) 3(13.6) -
(%)
U. parvum infection, n (%) 0(0) - 1(2.2) 0(0) -

B3 PrEP R4 » d %5 3 B A B b o ¥ bR INA R 12 * pooled

pharyngeal, rectal and urine samples # iB| C. trachomatis &2 N. gonorrheae > *

I 2t i¢ * HCV RNA testing #if] » F]t &

BHRBESFTRL - AT BER

B8R BT AT A CAFLHED 1B B 6
1B %% A TP HPV B 4 o
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ARZEmy | BARZE1E | ARZE® | REE AR 221
(N=39) | =@8 | AER | hER | +—@EA8
(N=16) | (N=15) | (N=13) (N=16)
HIV Ag/Ab positivity, n (%) 0(0) 0(0) 0 (0) 0 (0) 0 (0)
Anti-HCV positivity, n (%) 1(2.6) - 0(0) - 0(0)
Syphilis, n (%) 5(12.8) | 0(0) 0 (0) 0(0) 0(0)
C. trachomatis infection*, n (%) 3(7.7) 0(0) 0 (0) 0 (0) 0(0)
N. gonorrheae infection*, n (%) 2(5.1) 0(0) 1(6.7) 0 (0) 0(0)
HPV infection, n (%) 7 (17.9) - 2 (13.3)* - 4 (25.0)*

*Pooled pharyngeal, rectal and urine samples for the detection of C. trachomatis
and N. gonorrheae.

#Incident HPV infection.

AR5 hgr oF PrEPIRA 5 4 A% B 3 WRPEEHRE T > 24

% RUSH > > 1 % i # MDMA, intranasal amphetamine > 1 % & * ketamine,
RUSH, MDMA, intranasal amphetamine, marijuana, K5 (RUSH # 7| ¢ 2
FAMEES) PG 2 A EFEERY o 2 BAP LY SR 7}”‘%5}?*—';5?—%
B g et 2 BN I P s P w2 F 8 3R (PrEP PR

s Line@Ris) s 4% 4 55 3 417 o % ILIRIEE R AT R
Bk B A FRBAFE P e e BEE G  RE
NELGR AR TE) e BH e A1 3R A FRERP P

SORPRAT 0 @ PEP R P 0 TR AN o PG - iR
FRE MR o G I T A -
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BEBIE > BEREL CBEEHEHE R EEEE ER 5 b0
7 PrEP i¢ * ¥ & P &g 4 5 (e e p § PrEP R % & » JRET {7 5 4 % 1Y
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