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[Abstract] The occurrence and epidemiology of drug—resistant HIV strains have been significantly changed in recent
years, showing a relative stable or decline trend in high-income countries, whereas upward in low— and middle-income
countries. More than 33 million patients are estimated to receive lifelong antiretroviral therapy in the year of 2030. The treatment
fatigue will be inevitable. How to maintain good compliance is a challenge in practice. The occurrence and transmission of drug—
resistant HIV strains due to missed dose will be at considerable risk. To effectively control HIV drug resistance, the following
measures should be taken: (D strengthening the viral load surveillance, so as to prevent drug resistance: finding the viral rebound
in time, modifying the compliance or revising the treatment regimen prior to the emergence of multiple drug resistance mutations
and avoiding the accumulated mutation of drug resistance; @ modifying genotype drug resistance test method: establishing
convenient and immediate test methods and combining with the reagents used for real—time viral load assay; @ strengthening the
surveillance of drug-resistant strains and including pre—treatment drug resistance, acquired drug resistance and early warning
surveillance; @ clarifying the drug resistance related with novel prevention strategies, including pre—exposure prophylaxis
and treatment at acute phase; & establishing novel treatment model minimizing drug resistance, optimizing treatment services,
supplying drugs continually, maintaining the follow—ups, reducing drop—outs and effectively evaluating, promoting and
maintaining the compliance.
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ADR & 53 5. dE4% # K R 4% @10 % 5| (non-
nucleoside reverse transcriptase inhibitor, NNRTI) ¢
ADR & 4.7 %, & B B[ %7 (protease inhibitor,
PI) # ADR & 24 {&; {# ] NNRTI 1£ 4 47 % i
W%, A% CD4 Tk 41/l (CD4 4fE) 1t
< 200/ul. AIHEIEIT R NIE £ % 2 K £ T2
MM R R . K2R & K BR A A
T K 1996—2010 48 #) 60% ~ 80% 4% 7 K 2011—
2014 4t < 40%, ¥ IR IT AR M 1 BB 4R
B . %t 1997—2008 4 ja] %t E B 6 B (EE .
BAA. EEH. mi, mHEF. LA BEZHR
W 5 76T 19 20 323 48] B S AT B P A U Fm AT
ERETEDEF IAAWHR T FHRG LA A
1997 4 # 81% ¥ V> #| 2008 4 By 71%, *T NRTI
A0 PLTiE 25 0 ) BB D, XEBT A i 2wt 25 oy
¥ 1 JA 2000 4F-Hy 32% D & 2008 FH) 1%. F B
B MM 4T A (men who have sex with men, MSM)
ABE, FBLIARERE. FEENETE. &
SRFTEFHRTRK. KM HIV AU EESEED
WA X AREE Y, AmtfEENAR
H R T KM ER P,
WAHANT22TH RN F 5 ER KA,
1999—2013 4, & & A\ E X MSM A # # TDR
N 109% ~ 12.6%, % % & T it 4 25 % A #
(5.2% ~ 8.3%) Fn 3 AT ABE (64% ~ 9.0%) 1.
R 2008—2010 4F 26 ANE K Hy 4140 4] 5 B &
IBIVH HIV R PeH X B R, &8 TDR JATH
R 83%(7.2%~9.5%) , & £ I i 4] 19 ¥ B4 1k,
& % W # TDR & NRTI % % (4.5%) . H K2
NNRTI %74 (2.9%) #0PI %% (2.0%) 7. ZEH
TDR JA 2010 48 ¢ 8.19% T M | 2013 4t 6.6%,
£ E R NRTIA X REHE D, MSM A B+ &
TDR & T AT I ARE (8.7% vs. 64%) M. 1992—
2015 48, fug K 6543 ] Ak 3697 R A HIV R& %2
#, TDR M 12% #4 fi 2| 18%, NNRTI # TDR
2005 4E-th 7% ¥ fu %] 2014 424y 14%, & 2 4,
NNRTI # TDR #1 % # TDR M\ 2014 48 th 14% Fo
18% 7B T W4 2015 4865 119% F1 179%°,
1.2 #{ kN E K HIV-1 fif 25 & #k th 5% 4T 3
R 3 WHO £ 2019 4F & A 1 2 2k HIV it 25 4
2014—2018 4 1] WHO £ it 25 ¥ 2 45 R #y 18 />
BXF, RAERWE LR FRTHRAR
# 3tk 3E £ (efavirenz, EFV) #1/ 8 & 5 1 T
(nevirapine, NVP) # PDR > 109%", 4 &3 ¢
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B A% % PDR AR R EH 46 — &I F 67
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MM 3 5. 2012—2018 £ T4 e il 9 A
B K 6 & & I 50% DL HT % i HIV R e i )L
# W xt EFV fu / % NVP i 25 thim Stk EALE
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5 15% ~ 100%) , 455 = fF F 13 B B A% 4% 1wy
#)LE B4, 7IH T F A 4 50 NNRTI # PDR >
50%", FEHFREEW, HRFETRABMNILER
# A E B ACTH) ADR, Bik 98% ) — %697 K
M) EREHBF A2 KLY GhmE, Hf
50% F % MR R R U,

H RN B BT A 5 S A BE By TDR 4 B 3
¥, 2004—2008 4 f1 2009—2013 4 #4 TDR 4 %I
R 42% %1 7.8% (MSM ABE) | 2.6% #14.1% (5
WMAT A B AR |« 2.4% F04.8% (GRS HHA
), MSM AZt TDR B ¥ & T # M foit 424
WA 2013 455 —2014 4 4 |, KT
HEEALHILAT, 123430 % LT H# HIV
HARREHNHRE T, 24 F[FH X NNRTI #
TDR 4% 2 16.1% #1 8.2%, NRTI &y TDR 45| &
3.2% #1 3.3%", £ H A — b KRN E K Aok X
0, M2 % B KT #9 NNRTI # TDR, 4ofedr T 5 il
FomEh b M X, 24 TDR KF & 7.7%, 2000—
201544 2 B % L F-#4 %, NNRTI #y TDR E# &
K g,
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KRBT, HH ADR Y 5.47%, FELFEZE 677 B 6
K E P U 3t bW 2017 FH L # R
W HIV B F R BT, 3176 R 3 K
PDR £ 17.4%, NNRTI, NRTI fz PI #§ PDR 4 %l
= 16.4%. 4.7% %1 0.6%"",

13 HYPEFHEREFRANE XM AR EE
B # % 2018 482 F, ¥ FDA £#E 7 27
¥ HIV 254, 4,4 8 # NRTI. 5 f# NNRTI, 9 ¥
PL. 1 A @ &40 &I A 1 A N0 5 A0 3 Fr i &
Bl 4% 42 % 41 %0 7| (integrase strand transfer inhibitor,
INSTI ) , JH#ET 12ANEZEHEEF (fixed
dose combination, FDC) , & 11 #2454 & H
FME . ARG HIV & F R, w2t
RFEES. FRRND. R FEfEMF A
FERENE, BFPBRRTBEHFLNEGY, AT
e 25 0 K B TR

¥ NRTI % % 4 #, TDF JL ¥ 2 # & #% 7
AZT %8 & f k % (stavudine, DAT) , @ T TDF
WM R FREE R, FAE
TDF #y— %77 %7677 KX A, NRTI By it 25 % % 4%
Ay %G Y HF W NRTI E £ £ F] DAT
BITWEETFRR ML A", &RE 20104
# A AZT 3, TDF B fX 7 DAT, #H M Hy, 2011—
2014 % 2015 4, RE—LHRFETHREFF K
TR N 16.2% T 5| 6.4%, Tt 25 %= N 5.4% W, >
H 119%™,

% — {X% NNRTI & #y # #7 & £ (delavirdine,
DLV) #aNVP R R NN & F ™ i 25 fo
R XWH, BHEJLF R B RIET 24,
EFV 2 M — 175 % I 49 % — {8 NNRTL. % — X
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ik FARF (darunavir, DRV) | B B 471y 25 3 % 4%
fE, TREMED. %A KIS E—KPL %
Mif 25 B9 & bk . RHTHY PI A, DRV Z# ML 2
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i LA X XM 4% . DTG 2 % =18 INSTI,
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B A A TREEFRAE. B
MAKEKXETEEEENER. 1997 4, X[E
FDA # 7 4 AN FDC, =44 AZT #1 3TC 24
F, EERFBREERANG R B HRFRT
ZHIMAA 20 FBRD A3 R, BEEMKT RS R
#He Wi, BEHELZWNFDCHAfFER. X
JiF 1 | FDC MK N EE (] E B4R B 45 T8
XA %k #54 *). Maitland % P X I B+ %
(abacavir, ABC) /3TC #§ FDC H# X R A 1 &k, 5
ABC 70 3TC 2 & XA 1 KA, 94 ] B # 7&
8 B MEI W, BRI MM 7 BRI Ao
i e R A2 B A 96.6% . 91.9% F11 86.3% R & %
99.2%. 97.1% #1 95.5%. T E, %25t FDC 44
By F4R & B E B R B 55 = PR 2 B iR AN BT
14 2RFEMGEHRLERTATHARNG HEY
RIBT R L, GHEAE 7 HIV L H
T HR F I IT, it 2 2030 £ 2 REZ BT
A Bk B 3300 5. b E oAt A E B
FAANRERT, RHZBABETET, KM
RERFHNHRAMEZE Athikk. WH, K&
REBANE TH KGR, EV EHRANGYE
ATHREBRATEH, —BdFRAETSE,
FEHREALHE, BREEFELWMARTH
FE, GBEFAREEFEMASHRNE ANAR,
A3 59ANEF 12 000 £ AN3E97 119 B HIV it
HEMFEENELIN, 2004—2014 F# ZET
B, 200 EF 466N E 1 FW KV, 73% &
B IR FIE T, 36% B0 K A 125 M 1 R o i,
HEFRAER, WHO £ 2016 F & H 7 4 %
HIV fit 25 #y F 4 4 & 2

HIV it 25 3t L S = 3 K R fu ik iy
HEHMEHEEAYH. WHHEXFERERGRK
FHH, FEAARAAREFRKR EX
MR, EAMBERGHNWMARE, H
MAEELZ LHERHEANRATAHTLRLE,
FRANEEZHRERFET P X7 8
BEABGENT KET O KRR, B L#RF Y&
B Ar 523
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21 WmEFERELNMUTH®GLE WL
WRAZHIV R F M, EREFREF L
AW, Bk, MEERFAFATTHEL. FAER
ERTHEFAFNAKT, §HIVEZENER,
MERY:, FEREGNMA TR EPEEN
il K.

IR IET BN ERE RN, B RE K
AmERHE, ELZANWHRE A REEERA
MR T F, BAMGRETRA, NimHb
it 25 69 K A Fo e 4% o o B0 EA I LA PR BB
[ E Y A IR R B SR EF AR
iR EHERMES. WHO ZWEREA R EX
Ry AmEFHE WM, Al xt T 2h s 5t
B B9 NNRTI™Y, & 45 % 2 4% Bh it %] (president’s
emergency plan for aids relief, PEPFAR) I F 3 3% i
B R L& H RS R EBU CD4 20 i i H N3 R 4%
Sk Fi677 (antiretroviral therapy, ART) & % & 2 .
Ak, ZHEREY KARFRELEN, it 2016—
2021 2R HFRERMNRAF N F KK L EH
A B, RERAFE D YRS IRIT 1 % ART
5 5 KT E 3 B {4 200 copies/mIP!, (#
E X #mLITHE 2018 ) ) P hEHEREF
K TBLH 7 B 32 B B AE A 200 copies/ml. AT
& ME (low level viremia, LLV) &y 2 5 &
B MM R (20 ~ 50 copies/ml) Z| 1000 copies/ml
B AR E DI, —HERFLN LLV 5
HEREMFEFRROG LR B FMHK, BV
BEAERTHERHARENEE D £i5E,
2014 4 5 2009 S M th, BATHREHE (>
500 copies/ml) 2 iy % B EHEA, B LLV GR
& # & < 500 copies/ml) # &4, 2014 4 5 2009 4
R BB E£ 7P, 2t PI. NNRTI & #
INSTI fif 25 % R 89 AT %, 727 & # & 200 copies/ml
UEAUTEAREREZR, LLV # & # H wf
RESHET R BRE AR EHML. Hik, &
t LLV B #AT R H A W 25400, fode g 2
FRATIENTE.

22 A FEAW AN E T Sanger M)
fy K [ A W 25 A U2 BRG] R 2 6 HIV 2
Mk, REMXMRARN. HE. i, {8
s X R E AT 8T FF B bt E B B AR
WM U, FEELENFENG. A
Fo LB F A E R W BI B (point of care, POC)
K5 ik, w4 5 POC R & £ &4 MK 7 Bk

SNH. B4, mTHVERFIAAGENR
JiM, Sanger M5 2 % W —/MLE £ MR
oL, st RemEt, FRFIMETIER,
FEHEIELNALERSHENT %, HiTME
FRIE &, hniR LR A bt IR RS
o LLV Wit 25 F Ak o L 7 3%, 40 )F 71 bt 3¢ Ao
M5 XA AR E, UWEGREALER. PM#
KREALFHRETETHGELERTHEA IR
B, HEIEARESHRE ST F I BEE.
AL TAEALE], ARIE G IT T KA I Fovt RAR 4
R, EEMHEmARMRSTIEREST .

K BB — Rk HEAT HIV R E A
it 25 6 R T LA R B A R, (B E AT R AL
B, FEMINEZ R AT R KE
FRH#TREE AN E RF N, FEEL
RN T E AR, EEEH P AH S YW
% 3 PR W AR AR AT 2 B L
23 iR 2 HARURATON O 3R U Ay
M, K& HIV Wi 25 & AT R fode o 4 4,
K E R AR E T KA KRS BOR R
. 2015 4, WHO E ¥ 7 HIV fif 25 Wl 7 £,
EHEEPT A T4 ART Wy B F B 25 0, 7
WREREZKZMREERBINHELZY,
# % PDR A ADR. Ji & 3 74 B 6 B 24T R
HREMNHIV W HE, REBRETEAR
FM W HIV i 25 3048, U8 FEABKTSHEM
AT F R EmE R LR EeTE P u
5] B #£ 17 PDR o ADR ¥ &, DALk ¥R Bl & K
PR LR E A, REkARE .

B HIV it 25 I 5 7 2 2 & W 4 e ATk,
WRNZEANFBEENFEHEMH, 3 HAT
PDR &, pHHRE N REMH T EENER,
ADR & & E R & foft ;1% 5w & 5 WL
Fr, BRI E B R 2K N R
24 FOHRFA 6K LG A 2016 4,
WHO # % Xt fr A HIV B3 2 72 % B DL Jg R FF
G, E— BN LIEETENE EE LR
IR AAMREATRRRERE, R
&4 ), 201548 9 F, WHO # % HIV R e &
o A @ HEFE R W (pre-exposure prophylaxis,
PrEP) HIV R % P9, s b 2 X T Him & A0
ALY 6 R, ELH KB 5T SL X Sb ST R B S
HRBD HIV 3 KRR, BR, KIHER fudim
FHMEME R, XRRGE A fook R S i A B
%, ERRFERNAE? BEAHTHEE BT A
AEH] ADR Fuk 697 ABEH) TDR, RLZ 4047 Br 4%,
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R B BT W% 5| PrEP BTt 25 K- F 5 B, fm
MAWHRAEL S, HEERERKK, LA
ARy K AEKTER? REFRE. kKM
% PrEP SKWEHy T 2 N A, W25 R T 7 6k B 5w,
MELYIKiE . K PrEP A X BT 25 b 4% 5l i &,
— % PUE ] PrEP 8 AR & A % L AL 2 07 % 3 DA
Ve &t HIV 3?2 SRR IESE, K A2 Ak
TN 2 Fl PrEP B B 4 K & & HIV RS,
75 1 OR BT 25 B AR T AR T BUE ARG R TR
FIRITH R, F b, RxtE—4 #0#F A PrEP #y
BAREBEHHITAEN HIV LB, Hh AN
R, —RMGHHRNFETEFHPEP A
W, BTG ARG ST it 25 5 PrEP it 25 B9 28 Xk %
X B, *t PrEP RIQK & R F WM AR #1748
HREmZI® L E, =& WA PEP & /&%
T RGN, BT B RARE R LS,
TR T ARFITRAREEN, KEE
AR N B0 HE B

B KB T B BT 25 vk K A FR AT I
W, RIEFHIBTHTG L 24 A, EF¥ A ADR
WM AR YE A % CD4 AT Hxt ABER 4L, iR
ENEE- XN RN X S R
M AF £ 5 HA 6 0T B T 25 K A ML
25 EVNTAARBOWMEGHHAGEES NAET
HIV BV W, MEHFHET. e ERM AL
MESHENTEES, FEFRE—NHART
YW F A T AR A E FiF . A R
BN ERMANETR, FREGERBEHTRHER
ERm AL, Ko R ER: AR SR
WS, Bk HEER T+ o, & ARERFFE
W B BK, AR 2R R AN,
BRI RE E, A, LA LS AR,
NAEREEYE. ERBETREZT ML £
MAWEEHEHAL, FEHREET. 8
HERGHERIEmf T E, aMEFRENT
Bt 25 1 KU B

AERBEEWHG L EMKNEE, MBS
M4, B OmBXESFARGE, FiH
N1 86 4% IE %% 32 AR & 4 & o 2k ) AL 26 4 0 64 s
KARATmFERENL, BEmALERE, RES
MR FEET RS, OmBESELZNHET, I
B 25 K AEF R EHE xR, EELARRES
oI RMAENNMAEE, Z LMK AR
RFfE sty 7k, BUKERESHE, @1
BE T RBERE LRI E., O2EKE

ART A8 K R %, #R 25 BL 0 58 R A o7 6 48
M et e R KRB LR, KA MR FIH RS K
WREL B AT B IR T R IF A RO R # . B A
HIV fiif 2 & 2% 1) Fo 507 1F A B 5 300 B 6 5
H—#a, BOLBE R HE, #RES .
OERAEZBERIAERMRESLS: WEREMN
AEAW G RN FEZRRRAL. §E. W7
RIFFIEE LR, SARER EREHHEA
AR An Ly E AR, AR SR AT ER AR B,
TRAGEELNL G, L% EHBEERM
5l RoA @ R Ao R AR U Y BT E B, G
TR REFAEN L. KA G .
SERMBIEE, BT AATRN GRS E b
gk 7 $a i .
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