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[ Abstract] Objective To analyze the treatment effect and drug resistance mutation of
HIV-1 infected patients who changed to the second-line antiretroviral treatment regimen after they
had developed drug-resistance with first-line antiretroviral treatment regimen in some areas of
Sichuan Province. Methods Using the cohort study method, the patients who had developed drug
resistance with the first-line regimen were followed up for two years from 1 January 2019 to 31
December 2021.The changes of CD4'T lymphocytes (CD4) counts and viral load (VL) at the endline
and the detection of drug-resistant mutation sites were analyzed using the chi-square test.
Multivariate logistic regression model was used to analyze the influencing factors of antiretroviral
treatment effect in patients who had good compliance after switching to the second-line regimen.
Results A total of 737 patients were recruited. Among the cases with continuous good compliance,
those who timely changed to the second-line regimen had higher proportion of maintaining
continuous CD4 >200 cells/pul and sustained virus inhibition (P<0.05). Among the patients with
different levels of drug resistance at baseline, there was no significant difference in continuous
CD4 >200 cells/pl and sustained VL <200 copies/ml (P>0.05). After changing to the second-line
regimen, the drug-resistant mutation sites of some protease inhibitors showed an upward trend,
while those of the non-nucleoside reverse transcriptase inhibitors showed a downward trend (P<
0.05). Multivariate logistic regression analysis showed that, among patients who had good
compliance and who had switched to the second-line regimen, mother-to-child-transmitted patients
had 3.01 times higher risk than heterosexual sexually transmitted infection (95%CI: 1.29-7.00),
failure to change the second-line protocol in time brought 2.55 times higher risk than that of timely
changing to the second-line regimen (95%CI:1.41-4.62) and patients who infected with CRF85_BC
subtype had 3.32 times higher risk than those infected with CRFO1_AE subtype (95%CI:1.49-7.42).
Conclusions Difference in the drug resistance levels with the first-line regimen does not affect
patients' antiretroviral treatment effect after changing to the second-line regimen in Sichuan
Province. Changing to the second-line regimen in time and maintaining good compliance are
beneficial to higher immune levels and lower VLs in drug-resistant patients. Among patients who
changed to the second-line regimen, mother-to-child transmission, failure to change the second-line
program in time, and infection with CRF85_BC virus are risk factors endangering antiretroviral
treatment success after changing to the second-line regimen.

[Key words ] HIV;  Antiretroviral treatment; Second-line regimen; Drug resistance
mutation
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V106M/V/A 22.18 8.79 8.66  0.003 18.72 15.79 0.25 0.615
V1081 4.00 3.30 0.10  0.748 1.60 1.75 0.01 0.938
V179D/E 10.73 13.19 0.48  0.489 12.83 10.53 0.22  0.642
Y181C 1491 5.49 590 0.015 8.56 12.28 0.71  0.400
Y188L/C 5.45 5.49 0.00 0.988 3.74 10.53 3.99 0.046

T = RIS (RN L i B ARAG HH TR 25 58 A2 10 40

4. ZERITEARTRHUR W KR ZHHE
logistic M43 BT 25 54 W, ZE B4 — 26 5 58 HAK M
PERAF (0 HIV-1 B Ge 2 b AR RELe 2 300 61 19 52
AL B B AL RO MR A BRI YL Y 3.01
(95%C1: 1.29~7.00) 15 . A Ko s BT 46 — 2 Oy 2 & I
Ao B e T 2k 7 B2 110 2.55 (95%CI: 1.41~4.62) 5 .
CRF85_BC W% & CRFO1_AE iV %Y /1 3.32(95%CI :
1.49~7.42) % , [l 1 VE 1% # 52 5 Ve 1k 1L 55 1

0.28(95%CI:0.09~0.93) 5. W34,

it

AW KB, R — & B2 W
HIV-1 /YL | SR S s B 4 — 287 25 1 VIL
RN T RSl Mgk i — 407 238, Bl
Fr AR MR & 0E T, VLA A e 2, 352
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F4  DU)IAE AL X HIV-1 YL T2 R PO B IR YT SR A5 I K 2R AT
P RO RIFEN R LSS EARESiil
Sl (n=213) (n=139) OR1H.(95%CI) Py aORA{E (95%CI) Py
SEPEMEAL AR 147(69.01) 99(71.22) 1.00 1.00
R P P A 4 22(10.33) 4(2.88) 0.27(0.09~0.81) 0.019  0.28(0.09~0.93) 0.037
U E R 32(15.02) 19(13.67) 0.88(0.47~1.64) 0.691  1.26(0.63~2.51) 0.509
B BULHR 12(5.64) 17(12.23) 2.10(0.96~4.60) 0.062  3.01(1.29~7.00) 0.011
HIV-1 24 R (4F)
<3 121(56.81) 79(56.83) 1.00 -
>3 92(43.19) 60(43.17) 1.00(0.65~1.54) 0.996 -
PUR TR TAERR (41)
<3 140(65.73) 97(69.78) 1.00 -
>3 73(34.27) 42(30.22) 0.83(0.52~1.32) 0.428 -
JRYL HIV-1 77
CRFO1_AE 45(21.13) 18(12.95) 1.00 1.00
CRFO7_BC 115(53.99) 67(48.20) 1.46(0.78~2.72) 0.238  1.25(0.62~2.52) 0.534
CRFO08_BC 16(7.51) 15(10.79) 2.34(0.96~5.72) 0.061  1.63(0.64~4.15) 0.308
CRF85_BC 24(11.27) 31(22.30) 3.23(1.51~6.93) 0.003  3.32(1.49~7.42) 0.003
C 5(2.34) 3(2.16) 1.50(0.32~6.94) 0.604 1.95(4.04~9.45) 0.405
oAl 8(3.76) 5(3.60) 1.56(0.45~5.42) 0482  2.62(0.66~1042)  0.171
FELL CD4 TR (A
<200 109(51.17) 64(46.04) 1.00 -
>200 104(48.83) 75(53.96) 1.23(0.80~1.89) 0.347 -
S (#5 DUEU/ml)
<10 000 83(38.97) 50(35.97) 1.00 -
>10 000 130(61.03) 89(64.03) 1.14(0.73~1.77) 0.571 -
FELR BN 25159
<260 95(44.60) 66(47.48) 1.00 -
>260 118(55.40) 73(52.52) 0.89(0.58~1.37) 0.596 -
LA NG 2 B sy B0 1 390 i 2457553
<130 96(45.07) 63(45.32) 1.00 -
>130 117(54.93) 76(54.68) 0.99(0.64~1.52) 0.963 -
FR A A A 2 S Bt S Tl 0 ) 0 ik 24545
<130 89(41.78) 58(41.73) 1.00 -
=130 124(58.22) 81(58.27) 1.02(0.65~1.55) 0.991 -
i 24 R A2 RIVE
= 66(30.99) 46(33.09) 1.00 -
7 147(69.01) 93(66.91) 0.91(0.58~1.43) 0.678 -
T 24 A ML 2k g
= 20(9.39) 21(15.11) 1.00 -
& 193(90.61) 118(84.89) 0.58(0.30~1.12) 0.105 -
SIS S S
P 181(84.98) 101(72.66) 1.00 1.00
7 32(15.02) 38(27.34) 2.13(1.25~3.61) 0.005  2.55(1.41~4.62) 0.002
W= RIA T

Jist PR I — 2 07 48 R S 3 B NRTIs Fl NNRTIs
2 F N EBAE U 25520 T J5 42 NRTIs A NNRTIs 2
YA R B B 4 2R T S AR 2 4F ART
6] 542 CD4 3 %0>200 4/l (9 Fe 4608 S F 7, D B
S} T4 2 7 B2 R AR B O e
IKETFURIR I o BF5E I8 S P, 76 K p B 4 — 248 5 &
IR B AT PR Y HIV-1 SR b | B4k VL B
1R, BB AR T A2 A B HE R T SRR R ] I AR A 5
M) ART 26 SR i 3k 28 A it 25 NRTIs i 25 Al
NNRTIs i 24 25 5 YR 52 0 HIV-1 Jgk e 35 o 4 — 2%

FEIGWART SR . BT LT RN
27 NRTIs 1 1 Pls , 7 FH— 2 07 58 & A= o w41
il 2R W HIV-1 J8& YL 5 rh i 255848 LA NNRTIs hy 32,
X R ARTRUR TCR M . & A4 NRTIs Tif 25 %8
AR HIV-1 8 GY 5 7E T 40 — 27 Z2 I, I R s A= 25
R FL i 245175 10 2% R — 2% 5 S Y NRTIs™
AJHEJZ NRTIs i 25 AN 52 00 — 48 5 221097 RCR 19 U3
—JE . PlsJ& =&y R EE MY, IZ Y]
59 B 0 AR AR L0 I R 25 45 10 ok AT, 5 AT
TREE AN BE 2L AR BB A 7 , DA T 40 s 7
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il AN BIFFE R G R R PR . Pls it 24
X B TR S HIV-1 YL VLS 2 2230 i
F) LR

i 2546 00 7 1T, B e 2R 7 B HIV-1 Bk
Az 9 T A % RS 384 NNRTTs ifif 25 28 A8 46 2%
B SR R, 2 D PR R T R TP I DS IR = /A
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111 R
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