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Abstract: Objective To analyze the drug resistance and molecular network characteristics of HIV/AIDS treatment failure
patients in Urumqi City, and provide a theoretical basis for AIDS prevention and control. Methods A total of 1 281 patients
who received antiviral treatment in AIDS antiviral designated medical institutions in Urumgqi City from 2018 to 2023 and had
a viral load (VL) =1 000 copies/mL were classified as treatment failure patients and included. The pol region gene of HIV-1
was amplified by nested PCR, and a phylogenetic tree was constructed using the neighbor—joining method. )* text and logistic
regression were used to analyze the factors related to drug resistance, and a molecular network was constructed using 1.5%
optimal gene distance. The drug resistance mutation sites were analyzed through the online tool HIV drug resistance database
of Stanford University in the United States. Results Five gene subtypes were identified in 1 281 sequences, with the
dominant subtype being CRFO7_BC  (92.58%). The HIV-1 resistance rate was 55.27%, while the resistance rates to Nucleoside
reverse transcriptase inhibitors (NRTIs), Non—-nucleoside reverse transcriptase inhibitors (NNRTIs), and Protease inhibitors
(PIs) were 25.53%, 48.40%, and 7.57%. The main resistance sites were K103 (29.98%), M184 (22.79%), and Q58 (5.31%).
Multivariable logistic regression indicated lower risk of drug resistance among females (OR=0.686, 95% CI1=0.538-0.873),
those aged 25-49 years (OR=0.444, 95% (1=0.245-0.804), patients on AZT+3TC+NVP/EFV (OR=0.506, 95% CI1=0.375-
0.683), and those with baseline CD4 + T —cell counts of 200-349 (cells/uL) (OR =0.547, 95% CI=0.400-0.750). By

constructing a molecular network, a total of 62 transmission clusters were identified, with 402 patients entering the network,

ESTR - Hri Cps B o T 5 S 2 TR RO H (XJYS1706-2024006 ) ; 28 A5 1 DA RS 5L 2R TR 59 H (202423)
EERAN AEEAE(1991—), &, -1, By BERIFSE 5, P57 1]« s Ty 4 ol
BIEEE . HE , E-mail : mysnowy@126.com



PRI BE2F 2025 4E58 52 4255 23 1] Modern Preventive Medicine, 2025, Vol. 52, NO. 23

< 4397 -

resulting in a network entry rate of 31.38%. A total of 173 patients developed drug resistance, with a resistance rate of

43.03%. Male patients had a higher network entry rate than female patients, and genetic subtypes CRFO7_BC, CRFO1_AE,

and CRF55_01B all appeared in clusters. Conclusion The drug resistance rate of HIV/AIDS treatment failure patients in

Urumgi is relatively high, and drug-resistant strains appear in clusters in the molecular network. It is necessary to strengthen

drug resistance monitoring and reduce the clustered transmission of drug—resistant strains.

Keywords: HIV—1; Antiviral therapy; Drug resistance; Influencing factors; Molecular network

B S5 9% UK B 1R JT (antiretroviral therapy,
ART) 38 K, TS 24 14 1) A5 T A s PR 0 2 i
R AE A T 25PE R H AL 2B AIE ART IURICR,
BB IRY TR FSAS RS 30 B AE AR
IS ZFIRRXE2, ERT , T 457 47 8] 5 DAL 5
PR B4 73 TAL R R 28 20 A B 32 38 H  FE N 4b
FHSCHIFSE , AT FATTREAS BI04 THT b oA 2 R 2 T 174 J%
YuB o ME% , BE8 B EOUL H m R 7R S0 1Y)
FEREE R, FRIFE AR 25 DX A 7 AR FAR AR PR T 24
KVAFAEZE S, 25305 ART IR AYSE 5 | T
B SRR ARAFIETS 253y 44.7% AR S8 R i
snaiszikl (non—nudeoside transciptase reverse inhibitor,
NNRTI) Tiif 25 bb A2 1 28 i i s il 410 1] 55 (nucleoside
reverse transcriptase inhilbirors,NRTIs)ffﬁ%&iijEj%ﬁO KK
FAF R E K B RE BT A, B8RSR
RS R FA DCE T, R LT R SR
ART WX 22— [ BT ERBOE (255 S
SSHEARAL, N FR I, IR 1 2 R A L4, fdi45
AR b DX 24 ) 5L ) 2 5 4., 2 T s S 0 7 R AR AL
RN B SRR R NCR TRV, 2016 4F 28 ARSF TR
FHVETR 2 283K 55.8 19!, SR T T AF A X AR P it 25 %%
i BT By RGENE ST AN ARAT HGE , AT
BARFE ART RMUEF AT 2GR, IFXT it 24 4
PR RABE 1 FEMR R 2R 05 AR SF 25 T 00
B, JJE ST B 583 2 ART g S s,
TR 2 F bR AL 7 AP 5 ART RG4S %

1 X&5FE

1.1 % PEFE 2018—2023 4FE7E L& AR ST 3L
PTG A BRI T ML 4252 ART =6 > HIR 3L
H(VL)=1000 5 01 /ml [RGY7 RIBURETS. HEBRAR
#E: COHIV=1 7 R MOHEA 5 (2) AT HIV/AIDS i
HIEETH;(3) N5 BB B REA, A
AF 9 8 3k 2 A SE B P4 il oD (B AT
AR W T O B 51 2 At (2024-C112) .

12 Fik

121 FEWME MWhERERBRERGEERE T
IR B 2018—2023 4F7E L& A SF 1l R ART
RE S EEIT LML AZ IR T I HIV B3 /AIDS B4 1Y
N A5 B ART FoAH A 5

1.2.2  JRERRARARI R 36 E 2 R I2 W F

K e mi R & AR 2 RBCE Y CobasTagMan
4 F SRR AT T AR, SR BR A 20 #4501
Il o SERARAE A i R UL kA T X Rk (VL)
=1 000 # Dl /ml 2= il A5 A< LL 3 000 v/min £ :0> 15
min, 3% 50255 S5 A7 T —80°CUKAR LAATH 25460
1.2.3 M 256 X HIV-1 pol X 5 5 1G5 A s =X
)3 @(polymerase chain reaction, PCR);}E'T? SRy
B =y e A s A8 B A A MR A BR A R T =
alifl ST NI o W 255 A% % 58 T H AR K2
TEZ T H HIV i 2555040 7 (https:/hivdb.stanford.edu/)
PEATIR 2R (T 2 Fh S Rt 2 AR B b o T 25 R
O3 R A R (S) TR AE TR 24 (P) AR B T 24
(L) PR 24 (1) L BE 25 (H D o XHE— 2459 000 i
25 9 3 A A BE K DA i 2 W) R A R T 2l i
BLAST K% F MEGA11.0 #F R 4B 017 R 4t
PEA A 0 8 R I DRI R B4 0 52 o XF-E AR NRTIs i
Fit NNRTIs A1\ Fh & 1 B0 51 551 (protease inhibitors,
Pls) #EATM 2518 000 A . £ AP NRTIs: il fi 52
(FTC) BT K35 (ABC) .57 2 K (AZT) | Al th R
(D4T) . £ WLTF (DDD) i 48 5 (TDF) \hi ok R aE
(3TC); HAP NNRTIs: KIEFH S (EFV), ZHFHHk
(DOR) MK AEAR(ETR) FIPEHAR(RPV) 5 T hiF
(NVP); /\Ff Pls: Bfi #1857/ FIFEAR S (IDV/A) BT+
A5 1 FFEIEE (ATV/) A3 AEIBE (NFV) Gk P 86
/ FIFEABE (DRV/r) AR 7 FIFEARS (FPV/) B
R 1 FFCIRS (TPVA) . UL / FIFCTIH
(LPV/r) WHZEARE 1 FIHFEARE (SQV/r),

1.24 TP E @t HyPhy 2.2.1 54
B TNO3 1507 51 [i] () L PR G 5, B 26 i i fie 2 1)
1.5%HE R B R, {1 Cytoscape 3.10.2 {51
PR 45 1 7 B T A

1.25 S48 R Excel 2016 Fi1 SPSS 23.0 %k
PEUEAT R B BN GE it i, 2 A 56 D
logistic [RIJSAE R 24 5200 PR 2R 647404 , A g /K o
a=0.05.

2 & R

21 —ATREZE TEPNAVFER 1281 BliRYT
S M F o, DL (793 1] ,61.90% ) .25 ~49 %
(1033 f4],80.64% ) ) (458 1 ,35.75% ) . B\ WA Fic
(599 1] ,46.76% ) . 7 MHALHE (758 41 ,59.17% ) . H)]



- 4398 -

AT B2 2% 2025 4545 52 %45 23 ] Modern Preventive Medicine, 2025, Vol. 52, NO. 23

EVAYT T TDF+3TC+NVP/EFV (502 161],39.19% ) %)
A CDA+T 4% =350 (4> /nl)(688 14],53.71%)
RE, R HIV-1pol XJFHIR)L43 8, PRI
CRFO7_BC(1 186 141],92.58%) k., W 1. A 1,
22 WHAREALESN 1281 Hld AT 708 %}
— Pl 2 Bl 2 7 AR T 2 i 2N 55.27% (708/
1281), Hrp NRTIs [Tt 2558y 25.53%(327/1 281),
NNRTIs 9T 245 % h 48.40% (62071 281), Pls (i 24
RN 7.57%(97/1 281). Xt NRTIs Fil NNRTIs 5254
U 245 5458w, K 21.78%(279/1 281) , % NRTIs Fil
Pls XUEE it 25 %4 0.949% (12/1 281), X} NNRTIs fil
Pls AU 250 1.48%(19/1 281) , %F =2 254 [ it
i 255 58 2.03(26/1 281). NNRTIs Hif 24 & A= 245
1 B NVP(44.42% ), HORJ& EFV (44.18% ) HI L
e BETR 24 R 32, Tk 24067 i th EA 3 4 v ) 2 K103
(29.98% ), Hik S V106(9.60% ) ; NRTIs it 24 &
REGE I ABC(24.36% ), HKJE: 3TC FTC Ayt 25
RIIR 24.04% , H 53 5 LI BE s 245 i e BE i 245 ok 32,
T 245 57 53 13 BRARE 6358 v 1) 2 M184(22.79% ), FHLUR &

K70 (5.70% );Pls " it 25 K A= SR %5 i 1) & TPV/r
(6.17%), HVMEREET 2503, W20z 58 EE R Q58
(5.31%) , Holk )& v82(1.33%) ., WLE 2.3,

Colored ranges
B crFoi_AE
[l crros_BC
[] crFs5_018
| K

] crFo7_BC

1 BEAFFANGTT RIGRFE HIV-1 SR AL
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treatment failure in Urumqi City

R OIRTRMCBE T B R

Table 1 Univariate analysis of drug resistance in patients with treatment failure
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Table 2 Multivariable logistic regression analysis in patients with treatment failure
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