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[ Abstract] Objective To explore whether HIV-1 provirus DNA in peripheral blood of patients with HIV-1 low vi-
ral load (LVL) carries dominant drug-resistant mutations (DRMs), and the potential clinical significance of HIV-1
provirus DNA resistance detection. Methods The whole blood specimens of HIV-1 infected persons who received
antiviral treatment in the outpatient department of a hospital for more than 6 months and plasma viral load (VL) of
HIV-1 RNA was 50 — 1 000 copies/mL in two consecutive DNA genotype resistance detection between May 2020
and May 2021 were collected, HIV-1 pol gene was amplified by nested polymerase chain reaction (PCR) and Sanger
sequencing, the sequence information was analyzed by Stanford University HIV resistance database. Results The
dominant DRMs of HIV-1 provirus DNA in 26 LVL specimens with known pol region sequence were analyzed. It
was found that 7 cases of HIV-1 provirus DNA carried dominant DRMs, including 1 case (3.85%) with nucleoside
reverse transcriptase inhibitor (NRTIs) dominant DRMs, 4 cases (15. 38%) with non-nucleoside reverse tran-
scriptase inhibitor (NNRTIs) dominant DRMs, 1 case (3.85%) with protease inhibitor (PIs) dominant DRMs and

1 case with integrase inhibitor dominant DRMs. A total of 3 cases showed low to moderate drug resistance, 1 of
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which had low resistance to drugs in the current antiviral treatment scheme, and the rest were potentially drug-re-

sistant. Conclusion

There are dominant DRMs in peripheral blood HIV-1 provirus DNA of patients with HIV-1

LVL. suggesting that the detection of DNA resistance of HIV-1 provirus can provide certain reference for the for-

mulation and adjustment of AIDS treatment scheme.

[Key words] human immunodeficiency virus; acquired immunodeficiency syndrome (AIDS); HIV low viral load;

drug resistance mutation
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Table 1 Basic information of 26 patients with HIV-1 LVL and occurrence of dominant DRMs
AE % ez IER{;\J/I(S;‘E&E‘%% A E % P IERﬁI;/I(s%&:)]éE‘%ﬁ

531 AR ()

U] 20 6(30. 00) 18~ 9 3(33.33)

% 6 1(16. 67) 30~ 6 2(33.33)
AR 40~ 5 2(40.00)

TE BN E 4 1(25. 00) 50~ 6 0€0.00)

w1 H 6 1(16.67) CD4 " T B2 41 g 14 (A4~ /mL)

=L 16 5(31.25) 0~ 19 4(21.05)
RNA /K- (copies/mL) 300~ 4 1(25.00)

50~ 9 2(22.22) 600~ 3 2(66. 67)

201~ 11 4(36.36) DNA 7K (copies/10° cells)

501~1 000 6 1(16.67) 0~ 6 1(16.67)
VAT I E] C4F) 201~ 9 3(33.33)

0.5~ 7 3(42.86) 501~ 4 1(25.00)

1~ 15 4(26.67) 1001~ 6 1(16.67)

6~ 4 0¢0.00) Hh 1 1¢100. 00)

2.2 @HE LM XTH pol XJFHIH 26 i &
B LVL bRAs BEAT 100 5 S 1l L 2 1 il L % 5 il XA
# DRMs 730 #r i 5 B0 CREO1_AE & A R o iy
9 53. 8406 (14 ) . I HAE 8 1 i 300 4 SR R
il X R 7 5. 45 % 4B T 0% DRMs, CRF07_BC,
CRF55_01B.B+ C,CRF67_01B,CRF08_BC.B #
KA BN 19.23% (5 ) 7. 696 (2 i) 7. 69 %%
2 ) .3.85% (1 i) 3. 85 % (1 i) .3.85% (1 ffi) .,
26 ] BB W LVL Ap A o oy & 7 1 45 A f
DRMs, Horp 1 {545 4% 1 2 390 e S il 40 ) 57) (nucle-
oside reverse transcriptase inhibitors, NRTIs) {f;#%
DRMs, &4 %0 3.85% (1 i) . 4 il #5 45 4% 2 3
T R EF 7] (non-nucleoside reverse transcriptase
inhibitors, NNRTIs) ;4 DRMs, % 4 %y 15.38%,
EE W H R (protease inhibitors, Pls) {ff #«
DRMs 5% & it 11 1) 57 (integrase inhibitors, INS-
TIs) % DRMs 25 #5 1 ] . Jz 4= R 3 3. 8506, 2
SRR AR A B RE LA KRR T AR

# DRMs, W3 2.

2.3 WHREAFAARNGRERRKESTHEL 7
1] 8 BLAR # DRMs 1) S8 5 b5 A4S o, 3 461 1 B4 v i
M2y, 2 5 Fp A X 2 Hi 35 4k (DOR) K HE 5 18
(EFV) Ak #h 35 R (ETR) Ay ifit 25 F2 B 0 L, X 4 35 40
SE(NVP)  FIIEFH AR (RPV) IR 25 R E o 1, 12 5
B A X BT EL R =5 CABC) (%5 4 48 35 (TDF) [ Tiif 24 2
JEH L3 ShRA X RIS (CAB) VR H T
(EVG) FiE 45 (RAL) (IR 25825 L. 4% 4
TR 25 B BE ¥ Ok Py 2 SRR L H R PR
B ENPLK K E (3TC) + TDF + EFV, ifif H & 4=
HE# DRMs X} EFV [t 25 8 5 o L. % 18 b &
B AE . A6 1 F DRMs % 18y IR ZE AL
FUGEAE HOuE H BB U B IR YT O 2T BE o B 5
M, 78 NNRTI X o V106L 94 # DRMs % /4 %
BN 7.69% (2 ), NRTI X, PI X, INSTI X
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¥k 3.85% (1 ), WL 3,
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F2 206 FldE M HIV-1 HT R DNA f# DRMs 251
Table 2 Results of HIV-1 provirus DNA dominant DRMs in 26 patients

1 886. 91 247 639 CRFO1_AE M46MI; - - -

3 2 210. 00 328 348 CRF0O1_AE - - V1061 -

5 134. 64 585 498 CRF07_BC - - - -

7 353.03 870 279 CRF07_BC - - - -

9 237.67 416 327 CRF07_BC - - - -

11 134. 00 474 227 CRF55_01B - - VI179E -

13 248.00 185 568 CRF0O1_AE - - - H51Y

15 5 860. 00 209 169 CRFO1_AE = - - -

17 656. 00 287 184 CRFO1_AE - - - -

19 424. 00 436 473 CRF0O1_AE - - - -

21 106. 27 868 713 B+C - - - -

23 400. 27 120 579 CRF0O1_AE - - - -

25 331.04 170 733 CRF07_BC - - - -

T~ RN AR DAL R TRAE 5 /37 A K I sl i ke 2k

R 37 O 2 5 AL S T 25 FR B B IR O

Table 3 Drug resistance and therapy of 7 patients with drug resistance mutation

1 3TC+ TDF + EFV A 3TC+ TDF + EFV PI.M46MI S:DRV
P.:ATV/r,LPV/r

3 3TC+ ABC+ DTG w 3TC+ ABC+ DTG NNRTI: V1061 S:ABC.AZT.FTC.3TC.TDF
P:DOR,ETR.NVP,RPV

12 BIC/FTC/TAF w BIC/FTC/TAF NRTI:K70KT S:AZT.DOR.NVP .RPV .EFV.ETR
P.FTC.3TC
L:ABC.TDF
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%% 3 (Table 3, Continued)
B S LIRS T2 ERIREPIPIES [ESEOA B 2 25
13 EFV+ AZT/3TC N EFV+ AZT/3TC INSTI: H51Y P.BIC.DTG
L:CAB.EVG.RAL
26 BIC/FTC/TAF e 3TC+ DTG NNRTI: V179D S:ABC.AZT . FTC.3TC,TDF,DOR

P:NVP,RPV.EFV.ETR

1 AZT AFFZRAE DTG AL AL F s FTC Jy Bl A 32 s BIC O LSRR 1 s TAF N B R i i =6
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7 DNA, JIr R 19 Sanger W J3 5 & 38 2 £ 26 0 /¥
ST F R B O L e B B DNA P A1), i 26 R
I FN G IS SR ST S B0 40 %0, B
62 [ F 46 I £ # DRMs, HIV-1 DNA 7K 3F- (14 Tiif 25
RARE B AR HIV-1 & Ge 35 Ah A i HIV-1 i 47
JE R DRMs, T A B 58 2 B HIV-1 {05 %
DNA fdi fj§ Sanger Il /5 7] 75 HIV-1 LVL i 41 &
I & B DRMs , A1) 2y lli R 6 7 J5 58 1 S i
BRMEENSHEFEL . HRE LRI ST A R
W0 SR G TR T R A T B T E — 5 i SR I L 5
WE. HATA AT B HIV-1 §i % 8 DNA

51 2% 3 B RNA Z 3] DRMs HLA AH 56 A #F 55
WA AR T H m R A E . 72 HIV-1 i 5 DNA
FEEM TS T HEH ART FEASFHRFGE ¥R
Ve, AT RE A BT 3 0 A 1 22 A P R o A G T A
DRMs [y 2 BUn] G i LT 4 B g2 O
HIV DNA fi# 5 # #1 DRMs; @ HIV DNA [ DRMs
WG I 4G B BT 25 9% 7 @ B E DRMs 1
ST 29 B 2w AT RE B LVL; it 24 9% 5 R
TR L WG PR 2% B R 9 B BB SR T R W, RV R
HRAN M HIV-1 RNA T {8 15 H2 2 B 8 55 it 25 1%
M H HIV-1 i DNA ] DL fE — & B LR
W £ i 24515 B0 5 I HLRERE it 24 2 30 1% I [ s 32 1T
R TE S = B BUE 255 B Bialtfig & 9 DRMs,
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A 7 DNA 3734 (1 ft % DRMs 58 48 R 8 5,
26.92%, H: NNRTI # 4 £ {f:# DRMs,NNRTI
HF BB B A v 1) R R AR 6 A V06 L, 3% v i 2 %
HBLFE R 2367 1 HIV B 310 1% ~ 2% 1 9% 75
W, g5 A 2 AR A 5 A 2 A K P R BRI NNR-
TTHUEE . NNRTT 76 5 054 BRI B0 o A4 i R
— 2, B A B DRMs & A4 %>, PI g3
R AR 7 iy MA6MI, M46MI 2 A Xf 4 2 25 1% 1)
PI % £8P & 48, 5 AR Bk ik 7 38 5 (darunavir,
DRV) S Al PT A OB A G . AR 5T INS-
TIs 3 1 ] 48 % DRMs, % 28 fi g 4 H51Y,
H51Y & —Fp 55 00 i 3E 2 4 M B n 28 42, 76 82 %2
RAL F1 EVG BB & B, H51Y F AR B M B AR T
EVG Fnl GEfY CAB BUSE . 7K E L INSTIs fif 24
e BAAR 2 B A S 56 T 0 X R AF
T 20152016 FEFEH 14 NHM () 52 1t
4 INSTIs ART () 531 fi] HIV-1 Y & L . %
B 29 1] IN X HE [ 58 48 1) )3 5 b A, 9 451 3¢ B 1 i
25, 5 R INSTIs i 2550 1. 7% . AWF5Edhid i
T A VI06L, M230MI £ i 25 3 5 i 5 5 48,
JEME— 1 5] 1B B e R 24 0 AR AR S R B 588 B
SR — Tl 245 Wy it 243 ¥ A st P20 1 BRSPS 245 A 3 O AN
1o SR ) SR I T 25 R W R BU™ E A 32 X
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(transmissible drug resistance, TDR), £ HIV-1
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ST 9 R I 0 B 18— 0 20 - OO 3l HIV-1 R 5
DNA Fp e % 98 72 o B 8 T 35 4R 97 7 SR A 15
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