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Drug resistance gene variation of HIV-1 strains in Huzhou City, Zhejiang Province
ZHU Xiaojuan, LU Zhonghao, ZHA Yunfeng, WU Xiaofang, ZHU Xiaohua
Huzhou Center for Disease Control and Prevention, Huzhou, Zhejiang 313000, China

Abstract: [Objective] To investigate the variation of drug resistance genes in human immunodeficiency virus (HIV)-1 strains in Huzhou City,
Zhejiang Province, so as to provide a basis for guiding the adjustment of treatment plans for ADIS patients or patients infected with HIV.
[Methods] A total of 555 samples were collected from 396 newly diagnosed HIV/AIDS patients who did not receive antiviral treatment from
2021 to 2023, in addition to 159 HIV/AIDS patients who received antiviral treatment for at least twelve months but failed during the same period.
Reverse transcription polymerase chain reaction (RT-PCR) and nested polymerase chain reaction (nested PCR) were used to amplify the pol
region gene of HIV-1. Lastly, the sequenced data were submitted to the HIV resistance database of Stanford University in the United States for
resistance gene mutation analysis. [Results] Drug resistance mutations were detected in samples from 97 newly diagnosed HIV/AIDS patients
and 77 patients with failed treatment, with the main subtypes being CRFO1AE and CRF07-BC. The mutation rates of drug resistance genes in
the patients untreated and patients with failed treatment were 24.49% (97/396) and 48.43% (77/159), respectively. Drug resistance gene
mutations against protease inhibitor (PI), nucleotide reverse transcriptase inhibitor (NRTI), and non-nucleoside reverse transcriptase inhibitor
(NNRTTI) were detected both in the untreated and failed treatment group. The drug resistance rates of untreated and failed treatment patients
were 10.61% (42/396) and 45.28% (72/159), respectively. [Conclusion] The pre-treatment drug resistance rate of HIV-1 strains in Huzhou City
is at a moderate level, and which is at a relatively low level nationwide after antiviral treatment. The resistance genes in the region exhibit
diverse and complex characteristics, and the prevalence of drug resistance is in the process of upward and evolution compared to the monitoring
results in the previous years. It is necessary to continue to monitor the occurrence and development of drug resistant strains, and to adjust
treatment plans in time to prevent the occurrence of transmissible drug resistance.
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hivdb.stanford.edu/) , TE£& 43T HIV T 25 4H 5% 58 A5 57 5,
I 45 245 9 B AR SRS 245 , A5 BT X6 20 Fh 24549 1) i
2G5 R BIMIR Ay S FIOASTRIN 25 RE B « i B 2 rh
FETR 2 MREET 2 W AEmT 2 U, XHRERETY 25
AEARBET G K LA AR EERS , WRRXS 20 245
1.3 St o

¥ Excel 2010 444 8% P8 4254000 25 SR 550 |
FHSPSS 20.0 84478814, R A Sy T ARG T
e e 2 P i 24 2% 2% 5 R P Fisher b B HE G567 246
5. KrikKifEa=0.05.

2 G#HR
2.1 BERATRFHAE

2021 4F 1 —2023 4 12 A M i Hriz il 3 v =k
Ja sh UG ART (9 HIV/AIDS 420 19, £BR B FFZ T AR
AL MR BB B MO G A8 P9 24191, e 3545 396 45 &

M BN R 3 5 [) I 442652 ART 5 12 A BBy 2 iy
HIV/AIDS 165 5], S I3k A5A 46 FL ¥ 51 159 %%, 7E
AT EARFE S 555 (] HIV/AIDS Bk e %2, b 1
4 81.80%(454/555) ;AR5 LA 41 % K L b v 248 Nt
o AEREIEAR IMEALHE 3, Hrp e E s 5
PEAEAE S350 5 59.10%(328/555) F140.54%(225/555) .
2 ANFFITA T AR LR 1,

RN 555 B HIV/AIDS B A T HEAE
Table 1 Epidemiological characteristics of 555 HIV/AIDS
patients in Huzhou City[n(%) ]
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(n=396) (n=159)
5 B (n=454) 333(84.09) 121(76.10)
4 (n=101) 63(15.91) 38(23.90)

LRI 16~ (n=103) 90(22.73) 13(8.18)
41~ (n=207) 142(35.86) 65(40.88)
50~85 (n=245) 164(41.41) 81(50.94)
USRS B8 (n=266) 196(49.50) 70(44.02)
KIF (n=151) 112(28.28) 39(24.53)
B (n=138) 88(22.22) 50(31.45)
fEREiEE S (n=328) 243(61.36) 85(53.46)
TR MALRE (n=225) 151(38.13) 74(46.54)

Hifth (n=2) 2(0.51) 0(0)

AR K2 (n=67) 52(13.13) 15(9.43)
Heg (n=322) 228(57.58) 94(59.12)
INERLLT (n=166) 116(29.29) 50(31.45)
A0 Bl ARSS (n=183) 127(32.07) 56(35.22)
RE/T A (n=226) 167(42.18) 59(37.11)

HT/2EA (n=44) 33(8.33) 11(6.92)
HAl (n=102) 69(17.42) 33(20.75)
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(72/159) , K J3 BhiAYT 4 FAYT 5 MUZH Ay Tt 2 % 22 57
BHIT2AE L (P<0.001) . KA ahiayF gl 58 A8 FLH 5|

T PEAETH 2528 11.11%(44/396) , 1597 55 L4 28 7%
SR 5 | Y i B R 25 %8 40.88%(65/159) . W32,

R2 NIRRT T L FNRT T WCZH TR 24515 1L

Table 2  Status of drug resistance in the untreated and failed treatment groups in Huzhou City [n(%) ]

PN 5% AR TETETT 2 KB i 2} vh BE i 2 (AL
KA shiairdl 396 310(78.28) 44(11.11) 9(2.27) 17(4.29) 16(4.04)
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Table 3  Status of HIV-1 drug resistance gene mutations in the

untreated and failed treatment groups in Huzhou City [n(%) ]

S Kiashigyral LI N e p
’ (n=396) (n=159)
PIIX.
Q58E 2(0.51) 1(0.63) 0.857
MA46I 1(0.25) 1(0.63) 0.503
MA46MI 2(0.51) 0(0) 0.369
MAGML 1(0.25) 0(0) 0.526
1501V 1(0.25) 0(0) 0.526
LOOM 1(0.25) 0(0) 0.526
ATV 1(0.25) 0(0) 0.526
G738 1(0.25) 0(0) 0.526
L33F 3(0.76) 0(0) 0.271
Q580QE 1(0.25) 0(0) 0.526
T74P 2(0.51) 0(0) 0.369
V824 0(0) 1(0.63) 0.114
K20IT 0(0) 1(0.63) 0.114
L10F 0(0) 1(0.63) 0.114
NRTI X

S68G 23(5.81) 8(5.03) 0.731
L210W 1(0.25) 1(0.63) 0.503
M184V 1(0.25) 38(23.90) <0.001
MA1L 1(0.25) 8(5.03) <0.001
A62V 1(0.25) 3(1.89) 0.006
T215N 1(0.25) 0(0) 0.526
K65R 0(0) 22(13.84) <0.001
M1841 0(0) 7(4.40) <0.001
L74V 0(0) 5(3.14) <0.001
T215FS 0(0) 3(1.89) 0.006
Y115F 0(0) 5(3.14) <0.001
D67DN 0(0) 3(1.89) 0.006
K65KR 0(0) 8(5.03) <0.001
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%3 (%) Table3 (continued)

SRS ARIa shifyr 4l I N p
(n=396) (n=159)
D676 0(0) 2(1.26) 0.025
Q151M 0(0) 1(0.63) 0.114
K70E 0(0) 1(0.63) 0.114
NNRTI [X.

K103N 12(3.03) 42(26.42) <0.001
P225H 1(0.25) 8(5.03) <0.001
G1904 1(0.25) 9(5.67) <0.001
Y181C 1(0.25) 12(7.55) <0.001
V179E 21(5.30) 2(1.26) <0.001
E138K 9(2.27) 2(1.26) 0.542
E1384 4(1.01) 2(1.26) 0.799
G1900Q 1(0.25) 2(1.26) 0.144
K101KE 1(0.25) 2(1.26) 0.144
V106/ 2(0.51) 3(1.89) 0.119
V179D 15(3.79) 16(10.06) 0.004
V179T 1(0.25) 2(1.26) 0.144
V1081 1(0.25) 0(0) 0.526
Y188YC 1(0.25) 0(0) 0.526
61908 0(0) 3(1.89) 0.006
K103KN 0(0) 3(1.89) 0.006
K101E 0(0) 2(1.26) 0.025
Y188L 0(0) 5(3.14) <0.001
K238T 0(0) 4(2.52) 0.002
V106M 0(0) 7(4.40) <0.001
L1007 0(0) 6(3.77) <0.001
H221HY 0(0) 1(0.63) 0.114
H221Y 0(0) 1(0.63) 0.114
A98G 0(0) 1(0.63) 0.114
12341 0(0) 1(0.63) 0.114

Ra WM R ZNATT HFNATT I M 245 5347 1 B
Table 4 Distribution of drug resistance in the untreated and

failed treatment groups in Huzhou City [n(%) ]

e E N =R Nyl JRIT R WA

EECES (n=396) (n=159)
AT b P1 259 9(2.27) 1(0.63)
AN B NRTI 254 2(0.51) 6(3.77)
AN 5D NNRTI 24547 29(7.32) 24(15.09)
[F#] BHTR P AT NRTI 0(0) 0(0)
[ i ifit PTAT NNRTI 1(0.25) 0(0)
[ B NRTI A NNRTI 1(0.25) 39(24.53)
&) it PT NRTI A1 NNRTI 0(0) 2(1.26)
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AT B A ;@ (25805 | Yt 85 B R AL RN, A
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K65R 174V F HoAth NRTI 255848 , S804 3TC . FTC.,
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255375 AR AT 25 58 A8 B R MR A BRI B 1 T
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