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Abstract: Objective To investigate the epidemiology and influencing factors of pre—treatment drug resistance (PDR) and
acquired drug resistance (ADR) in Hebei Province. Methods Plasma samples were collected from HIV-1-infected individuals
who were ART-naive or experiencing ART failure in Hebei Province from January 2022 to December 2023 to determine drug
resistance profiles. Multivariate logistic regression was used to analyze the influencing factors of drug resistance. Results The
overall prevalence of PDR were 9.19%, showing a moderate prevalence trend. The overall prevalence of ADR was 46.71%,
presenting a high level of drug resistance and the phenomenon of cross drug resistance. Multivariate logistic regression analysis
showed that start ART more than one year after diagnosis (OR=3.007, 95% CI: 1.185-7.633) and being infected with subtypes
other than CRFO7_BC, subtype B, and URFs (OR=3.227, 95% CI: 1.043-9.991) were risk factors for PDR. Non —farmer
occupation (OR=1.787, 95% CI: 1.129-2.830) and 3-5 years treatment duration (OR=2.440, 95% CI: 1.422-4.185) were risk
factors for ADR, while CD4+T—cell counts between 200-500 cells/pl (OR=0.382, 95% CI: 0.236-0.618) and above 500 cells/u.l
(OR=0.158, 95% CI: 0.083-0.299), second-line regimens containing LPV/r or BIC (OR=0.229, 95% CI: 0.083-0.629; OR=0.064,
95% CI: 0.008 -0.534), and CRFO7_BC (OR =0.398, 95% CI: 0.245-0.647) were protective factors for ADR. Conclusion
Monitoring of local PDR and ADR should be strengthened to know about the situation of drug resistance as early as possible,
and targeted interventions should be taken to reduce the spread of HIV-1 drug-resistant strains.
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(TR 2R 00 , S B SR — 4% ART J7 3 BURHE . 4K
15 25 (acquired drug resistance, ADR) 45 )& HH F
Hesz ART 17 AR A0 2, 5 TLAE 4H 2L (WHO )7
XHIETE$: 52 ART HJW # 242 (viral load) >1 000
copies/ml BFPEAT ADR WEill, DA 224 il 2k A8
#Hh HIV TR 24 6 A M AT RO R A BFTEXT 2022—
2023 A LA IR TR BGRTT R HIV-1 /8L i
TEREAS AT I PR BRI 25 R R 1 , T A 1l X
PDR K ADR JE3, AR Tl HIV i 25 gk A 1% 1
TN A R 25 TE DL SR SRR

1 X&5F%

1.1 AR % 2022 4F 1 H—2023 4F 12 A, ffdb
BIRITHT HIV-1 SR F HNE T R W HIV-1 SR G35
AHRHE: (DB =18 Ji % 5 (2) N H 2253 E 3697
By A A S e 8 (3) RIS FIE . AWH
L A VAT b 45 9 i T 4 ) O AR B DL S T A
(HeBCDCIRB(S)2021-029 ).,

1.2 BtR7 ik

1.21 FEARANAZEEERE REMFEGAHZK
(1) HIV-1 BYLE (0 SR DK ML, EDTA HUié sy 250
SYES I, 70 CORAERERE I AN D 2215 B

1.2.2 FEEBm 2580 SR ITA A SRR
AR B I 3% HIV-1 RNA, 3 i In-house 13" 3%
HIV-1 pol B (1.3kb) , 34 7= Wik fEnl B i A R A
A

1.2.3 JFH0HF  Sequencher 5.4.5 %t FE 41 HEATAS X
FIPHE, Bioedit 7.0 HEATHLXS , MEGA 11.0 A4/ 4RHekk
AR, bootstrap A 1 000 X, FEUAE = T70%F]
A& R ] — A, T AR O 1 (hitp://hivdb.stanford.
edu) FEAT 25 4] 5 , 25 2 B 4 Oy i BE Y 24
(high-level resistance,H). ' & fi} 24§ (intermediate
resistance, ) A% JE i 25 (low—level resistance, L) 7 AE
MMt 24 ( potential resistance, P )RR susceptibility, S )o
1.2.4 GEif2#0r W SPSS21.0 #4840
AT ZHIA] HEACR Y 2 R, i 245 52 0l R 3R 0 B R
JH logistic [, #6595 7K #E =0.05.

2 &5 R

21 AVFHIER TR A ARG A 457 5
TRITETAN 486 BIEYF A HIV-1 YL, ¥ILIH M
(91.03%.91.77%) . % (96.50% .91.56% ) .30 ~ 49
%4 (43.11% .52.88% ) . C. 1§ (50.77% .53.70% ) . 4% [
(26.48% .43.42% ) | [ PEMEAL 15 (75.49% . 74.49% ) N
T VARITHIRYE T, CD4+T 4 HHE0AE 200 ~ 500
A Il Z a1 5 i, o 65.43% ,92.56% % Gx 3 1
Z—AEWE SR IR R IR YL, CD4+T iy
B <200 4> /pl FITE 200 ~ 500 4> 7wl B9 53 900
39.92%#1 39.51%, JHFFFIEAE 10° ~ 10° copies/ml Z
B &5 41.15% 76797 0.5 ~3 415 57.41% , 697 &
; TDF+3TC+EFV 5 62.96%

HIV-1 V. A L CRFO1_AE (45.08% .47.33% ).
CRFO7_BC (39.61% .33.33% ) A F ,B .75 (5.91% .
12.35% ) .CRF55_01B (2.41% .1.23% ).CRF08_BC
(2.41% .1.03% ) .CRF65_cpx (0.44% .1.44% ) URFs
(2.63%.2.06% )& 2 WAITFFAF. W3 1.

R 1 IRITHILARTT R WUSE TN O 2 SO RVRAE [ (%) ]
Table 1 Demographic and subtype characteristics of ART naive and ART failure [n(%) |

A TR TRIT RN EIS BRI TRTTIRI
PEH 93 5 28 4 (copies/ml)

FHE 416(91.03) 446(91.77) >10°~10* — 163(33.54)

BLq i 41(8.97) 40(8.23) >10*~ 10° — 200(41.15)
R >10° — 123(25.31)

U 441(96.50) 445(91.56) ART Jii shi[a] (4F)

R 16(3.50) 41(8.44) <1 423(92.56) —
FIR (%) >1 34(7.44) —

18 ~29 126(27.57) 84(17.28) VAT I (4F)

30 ~49 197(43.11) 257(52.88) <3 — 279(57.41)

=50 134(29.32) 145(29.84) 3~5 — 105(21.60)
WS HRAR TR >5~10 — 91(18.72)

ES 175(38.29) 177(36.42) >10 — 11(2.26)

EAR A Be 232(50.77) 261(53.70) MEpAgES

R 50(10.94) 48(9.88) TDF+3TC+EFV — 306(62.96)
Bl AZT/3TC+EFV — 30(6.17)
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A YRYTHIT TBIT R I i TRIT T TRIT IR
R 121(26.48) 211(43.42) TDF+3TC+LPV/r — 27(5.56)
R 27(5.91) 14(2.88) BIC/FTC/TAF — 16(3.29)
AR, 309(67.61) 261(53.70) TDF+3TC+DTG — 15(3.09)

YA HoAth — 92(18.93)
[FIHEEAL R 345(75.49) 362(74.49) R
SR 109(23.85) 111(22.84) CRFOI_AE 206(45.08) 230(47.33)
HAy 3(0.66) 13(2.67) CRFO7_BC 181(39.61) 162(33.33)

CDA+T ZHHEITE(AS /) B 27(5.91) 60(12.35)
<200 108(23.63) 194(39.92) URFs 12(2.63) 10(2.06)
200 ~ 500 299(65.43) 192(39.51) HoAth 31(6.78)" 24(4.94)h
=500 50(10.94) 100(20.58) &it 457(100.00) 486(100.00)

L TDF R 5 3TC PRI s EFV RAET 185 AZT 552 Ko s LPV /e I VLTIBE s BIC Jy Fe s B s s FTC iy B A s TAF A

My B i 4w DTG O Z2 B i i 5

Hfl S A 4345 11 5] CRFO8_BC .11 5] CRF55_01B.3 fi C YA .2 {5 CRF65_cpx.2 il CRF79_0107.1 {4

CRF68_01B .1 fi] CRF114_0155;" H Ath 7. 4 4 #& 7 5] CRF65_cpx.6 {4l CRF55_01B.5 {4l CRFO8_BC.2 {4l CRF52_01B.1 f§j CRF67_01B.1 f

CRF58_01B .1 fi] CRF85_BC .1 4l CRF02_AG;—{FEICHUH .

2.2 HIV-1 &4 4E 47 WIS PDR kA4
R 9.19%(42/457 ). Hek 3 Z25W 17 Fiiiif 24528
AL, NNRTIs i 245657 s 3 10 Ffr, 28 VI79D/E
(2.84% ) V1061/M(2.84% )% ; NRTIs Tif 245 {3 15 4 Ffr,
FE S M184V/1(0.88% ); Pls Tt 25137 15, 3 Fih, 52
Q58E(1.75%), W3 2. fEM 24 /35 ,NNRTIs fiif 25
KRR, N 5.69%(26/457), W NVP (5.25%),
EFV (5.03%); HIKSZ Pls A9 2.41%(11/457 ) NRTIs
(1) 1.75%(8/457 ) o Z24301 BE TR 245t BUAE NNRTIs fiif 245
PEGRAE T, Pls i 25 K0 5C FEAS Sy v B sl (IR B T 245, 4
TPV/r, W 1A,

WEIE X% 9, ADR & AR 46.71%(227/486),
LA 3 252454 34 Fhift 25978 (57 55, NNRTIs T 245437
Ak 16 B, FE SN KI03N/S (18.11% ). V1061/M

(10.91% ) %5 ,NRTIs M 25 fi7 s 2t 12 #f, F2 N
M184V/1(24.90% ) .K65R (14.61% ) %5, Pls iif 25 137 15,
6 Fl, FEH Q58E(0.62% )4, W32 2., TEIM 2 %
h NNRTIs 0 24 % A by, o 43.21%(210/486)
EFV NVP fiif 25 38 ¥ 2 42.59% ;NRTIs ifif 2j % Ny
33.95% (165/486) , ABC. Tiif 2 % & 33.13% ,FTC .3TC
178 31.89%; Pls i 25 Je A Z8 051K, O 1.44%(7/486) .
TRIT IS MUY 35 15 B 24 & A= B M % NNRTIs 24
Y NVP (41.15% ) .EFV (40.74% ) ,NRTIs 25440
FTC(25.10%) \3TC(25.10% ) , ¥IAFAE R 0 7K () e
fif 25, VLI 1B, 2 H M 2518 B0 R AR5 o0 0 %6, A
31.07%(151/486 )fF{EZ Fiif 2, Horft NNRTIs-NRTIs
UM 252 4 29.83%(145/486)

R 2 IR LRI R OB T 2507 a7 AL AR

Figure 2 Irequency of drug resistance mutations among ART naive and ART failure

A  REILCR (%) AR  RIULCR %)
JRITRT TRIT RN ey gl R R I
Pls NNRTIs
Q58E 8(1.75) 3(0.62) VI79D/E 13(2.84) 81(16.67)
M461 3(0.66) 0 V1061/M 13(2.84) 38(18.72)
L10F 1(0.22) 2(0.41) K103N/S 11(2.41) 84(18.11)
147V 0 1(0.21) E138G/A 5(1.09) 11(2.26)
LOOM 0 1(0.21) G190A/S 2(0.44) 70(14.40)
154V 0 1(0.21) KI101E/P 1(0.22) 36(7.41)
L76V 0 1(0.21) P225H 1(0.22) 14(2.88)
NRTIs F227L 1(0.22) 11(2.26)
M184V/1 4(0.88) 121(24.90) H221Y 1(0.22) 10(2.06)
D67N/G/E 2(0.44) 31(6.38) M2301/L 1(0.22) 5(1.03)
L741/V 1(0.22) 12(2.47) Y181C 0 51(10.49)
T2151/Y/F 1(0.22) 10(2.06) V108I 0 13(2.67)
K65R 0 71(14.61) Y188L/C 0 9(1.85)
K70E/N/T/R 0 55(11.32) L1001 0 7(1.44)
S68G/N 0 55(11.32) A98G 0 4(0.82)
Y115F 0 34(7.00) N3481 0 2(0.41)
K219E/NQ 0 16(3.29)
A62V 0 14(2.88)
V751/M/A 0 9(1.85)
T69del 0 2(0.41)
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Figure 1 Resistance levels to antiretroviral drugs among ART naive and ART failure

23 HIV-1 @ #HFmBE o4 ZHRIEFM
logistic [FIEMTE5 SR UNER 3 s . #4i2)5 ART a3l
Bif ] S FE R AY 5 PDR A it X, #hig)s
I 1 AR 3 ARTHHEL T2 )5 1 4EINJA 3 ART)
15 25 IXUB: B 75 5 8Ll CRFO7_BC B URF's #h ) HA
EH (AT CRFO1_AE 7780 ) i 24 XU B 5

BRI (CD4+T 9k B 40 i i+ 40 IR 7 B IRYT T
Z. HEHTALS ADR CHA G4 X, HABER

(FHELFARRY) 24 & A= XURS B 157 5 CD4+T bk B2 4 if
THECEE 200 ~ 500 4>/l DL K 500 4/l DL (R T
CDA4+T R 4R AEHECAE 200 4> /d LATR )i 25 XU 58
MG PUR TR ITHRAE 3 ~ 5 AE R FHUR IR
K <3 4) T2 KK B BIF Rk
TDF+3TC+LPV/r BIC/FTC/TAF  (#H%% T TDF+3TC+EFV)
i 24 & Az XU BE IS ; CRFO7_BC (#H%% T CRFOI_AE)
T 245 A XU T AT

R 3 IR LGRTT R UG iR 25 R R N 3R A

Table 3  Analysis of drug resistance influencing factors among ART naive and ART failure

- VRITHT TRIT RN
- T 25%(% ) OR(95%CI) 255 (%) OR(95%CI)
5

Bk 9.13(38/416) 1.000 48.43(216/446) 1.000

geqids 9.76(4/41) 1.152(0.355 ~ 6.878) 27.50(11/40) 0.473(0.187 ~ 1.199)
[ExYd

PUR 9.30(41/441) 1.000 47.64(212/445) 1.000

DR 6.25(1/16) 0.485(0.055 ~ 4.262) 36.59(15/41) 0.589(0.276 ~ 1.258)
AW (%)

18~29 14.29(18/126) 1.000 35.71(30/84) 1.000

30 ~ 49 8.12(16/197) 0.727(0.294 ~ 1.800) 51.36(132/257) 1.803(0.909 ~ 3.573)

=50 5.97(8/134) 0.563(0.160 ~ 1.986) 44.83(65/145) 1.117(0.476 ~ 2.623)
R

KU 13.71(24/175) 1.000 44.07(78/177) 1.000

O WS mA A 6.90(16/232) 0.568(0.212 ~ 1.521) 46.36(121/261) 1.629(0.903 ~ 2.937)

B Sk e 4.00(2/50) 0.314(0.061 ~ 1.622) 58.33(28/48) 1.804(0.781 ~ 4.170)
A4

AR 9.92(12/121) 1.000 39.81(84/211) 1.000

2 11.11(3/27) 0.538(0.115 ~ 2.504) 42.86(6/14) 2.256(0.569 ~ 8.938)

A 8.74(27/309) 0.613(0.275 ~ 1.366) 52.49(137/261) 1.787(1.129 ~ 2.830)"
YRR

[RI PG 9.57(33/345) 1.000 48.07(174/362) 1.000

SV RE 8.26(9/109) 0.777(0.276 ~ 2.189) 41.44(46/111) 0.767(0.433 ~ 1.360)

Hh 0(0/3) - 53.85(7/13) 1.004(0.269 ~ 3.751)
CDA+T 48 (A /D)

<200 8.70(26/299) 1.000 61.86(120/194) 1.000

200 ~ 500 8.33(9/108) 1.107(0.474 ~ 2.585) 41.15(79/192) 0.382(0.236 ~ 0.618)"

=500 14.00(7/50) 1.926(0.620 ~ 5.985) 28.00(28/100) 0.158(0.083 ~ 0.299)"
R ( cnpies/ml)

>10*~ 10 — — 47.85(78/163) 1.000

>10°~10° — — 46.50(93/200) 0.757(0.456 ~ 1.257)
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EI)
e YRYTHIT BTN
= i 255 (%) OR(95%CI) i 255 (%) OR(95%CI)
>10° — — 45.53(56/123) 0.701(0.392 ~ 1.253)
ART JA Bhi ] (4F)
<1 8.04(34/423) 1.000 —
>1 23.53(8/34) 3.007(1.185 ~7.633) — —
TRYTHTE (4F)
<3 — — 39.78(111/279) 1.000
3~5 — — 58.10(61/105) 2.440(1.422 ~4.185)"
>5~10 — — 53.85(49/91) 1.475(0.827 ~ 2.631)
>10 — — 54.55(6/11) 2.201(0.511 ~9.469)
FETARE S
TDF+3TC+EFV — — 50.00(153/306) 1.000
AZT/ATC+EFV — — 50.00(15/30) 1.008(0.405 ~ 2.509)
TDF+3TC+LPV/r — — 25.93(7/27) 0.229(0.083 ~ 0.629)"
BIC/FTC/TAF — — 6.25(1/16) 0.064(0.008 ~ 0.534)"
TDF+3TC+DTG — — 53.33(8/15) 1.199(0.368 ~ 3.913)
HoAte — — 46.74(43/92) 0.723(0.423 ~ 1.235)
FE R Y 7Y
CRFO1_AE 6.80(14/206) 1.000 56.09(129/230) 1.000
CRF07_BC 10.50(19/181) 1.731(0.808 ~ 3.709) 29.01(47/162) 0.398(0.245 ~ 0.647)"
B 7.41(2/27) 1.235(0.241 ~ 6.336) 58.33(35/60) 1.236(0.643 ~2.374)
URFs 8.33(1/12) 1.120(0.129 ~ 9.720) 20.00(2/10) 0.294(0.053 ~ 1.625)
oAb 7R 19.35(6/31) 3.227(1.043 ~9.991)" 58.33(14/24) 1.433(0.545 ~ 3.766)

R P<0.05; —(URTEUHIET R TG 220
3 i #

AR AL 2022—2023 49697 R SR TR
W HIV-1 e N 22 AE R DAY T 25 PR 7
T ARG 5E, R ABEY LA PE DU B OHAE (18 ~
49 %) RF, [FPEVAGRE =R EENAARRERR.
HIV-1 W AIZE R B 75, CRFOI_AE A1 CRFO7_BC J& A
b BT EERAT AL, SdLE P2 g R 2,
CRFO1_AF 1 KAE 2= FE 44 I S e 35 4 b gl 4 e
e SIEAE R — R TR AT R R A 2 — L
R IEREYE . BUwtE ; CRFO7_BC AR 17 5
NE AL 15 3 e A S e AR I A h (L2
MSM AHE) 2 AT, FE 3R B 0 AT 3000 40 ok 2
LTS, B BRI AN, LA R A AE B WA
CRFO08_BC .CRF65_cpx URFs %5 4y 5 AU 5 20 7.
RIESRE, s 76 HIV-1 38048 3L 1 2R
AT R IR

A4 PDR &A% K 9.19%, 40T WHO & LK)
HEETA TIE (5% ~ 15% ), 53X — 45 AR T AH AR I Tl
65T (12.9% ) K (13.5% )7, 1] fit S 5 4 X 7] W 3]
ANHE L IRITE SR 25 RAHOC . WRIT AT
NNRTIs i 25 % & T Pls } NRTIs, W] fE &/ T
NNRTIs 5872 ()5t 4% Bt BE A, B — s 58728 R AT 5]
i} 24 3 B 1@, ASHF 2% B NNRTILs 325 58 A8 v 5 N
K103N . V179D/E,NRTIs F= % & 48 i f5 MI84V/I,
D67N, Pls FZL5AR7 5.0 Q58E, 54 [H H AT il
Tt 245 =5 B 5 AR 4 SR AR —F (10

WAL ADR &A%k 46.71%, 5 T 7 E K H
HIX (39.88% ), ik T A (588% ). WIPHA
(59.299% )11, $R RTINS X7 1 HB 2 BT 25 Wil
Fe i} e BT 2459 B B R 25 7 %6 . WIdbARIR YT R
W A\ BE H NNRTIs NRTIs i 25 % 4 R (43.21% .
33.95% ) BRI AT ARE(5.69% .1.75% )4 W W 1 TF,
I Hom B 25 DL J 22 i 24 1 28 TIRYT TR, iX
Al X P2 YIE R B R R B U 2 25 AT
WA R — 2P 7 A K. il 25 2R AR A %
BB B2 NRTIs 2502517 15 M184V/1(24.90% ), Tl fig
SRS AL 4G W B 3TC (A5 3TC i B % Ky
89.92%) VERMPUIREEZYIR M, M184V/1 Z87A5 45 = A=
X 3TC 8% FTC B/ BEM 2y, If-55 9 5 2 il 18 Fo bR
A e, H LR IR 5 K103N/S  K65R . V179D,
V106M.Y181C.G190S %, Tfij Pls M 2523 AEPI2E AN HE
TG R AR, SR B E Tl Pls 259k BRI 24
A

WiZ 5 M —4E S 31 ART & PDR WGk R 2%,
X — kI [ N Z T AT 45 5 — 80, g —2IE
ST R RIRT O il 24 % A B E R . )
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