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[Abstract] Objective To study genetic variation and drug-resistance of HIV-1 after the failure of highly active an-
tiretroviral therapy(HAART) in HIV-1/AIDS patients. Methods Fifty-seven patients with HAART failure, inclu-
ding 45 with D4T/3TC/NVP regime,7 with 3TC/AZT/NVP,and 5 with 3TC/TDF/ LPV/r, were enrolled in the
study, viral RNA was extracted from plasma, partial HIV-1pol gene was amplified by reverse transcription poly-
merase chain reaction(RT-PCR)and nested PCR,and the amplified fragment was sequenced, the phylogenesis of se-
quences were analyzed by landing the websites http://HIV-1db. stanford. edu. ,» and drug resistance variation was
analyzed. Results Patients with the failure of 3 types of therapeutic regimes all developed drug resistance. Among
57 patients, drug-resistant variation in protease inhibitors(PIs) was identified in 7 patients, 1 of whom (1. 75%)
produced variation in M46IM which resulted in low-level resistance to ATV /r,FPV/r,IDV/r, LPV/r and high-level
resistance to NFV; Drug-resistant variation in reverse transcriptase inhibitors (RTs) was identified in 32 patients

(56.14%) sand 14 (43.75% ,14/32)0of whom had resistance to 11 kinds of inhibitors(//HIV-1db. stanford. edu) , 11
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(78.57%,11/14) cases were with the regime of D4T/3TC/NVP. Mutation site in patients with second-line drugs
(TDF,LPV/r)were less than first-line drugs(D4T,3TC,NVP,AZT). Conclusion Drug resistance variation is the

major cause of failure of HIV-1 therapy, drug resistance should be monitored during the course of anti-HIV

therapy.

[Key words] acquired immunodeficiency syndrome; human immunodeficiency virus;anti-virus theray; drug resist-

ance,microbial; drug-resistance gene
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Table 1 Drug resistance in patients with failure of different therapeutic regimes(No. of cases, %)

Drug resistance

Therapeutic regimen  No. of cases

High-level Intermediate Low-level Potential low-level
A 45 22(48.89) 18(40. 00) 10(22.22) 13(28. 89)
B 7 3(42.86) 4(57.14) 0¢0. 00) 2(28.57)
C 5 2(40. 00) 2(40. 00) 0¢0. 00) 1(20. 00)

A:D4T/3TC/NVP;B:3TC/AZT/NVP;C.3TC/TDF/LPV/r
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Table 2 Reverse transcriptase inhibitor-related drug-resistant variation
Number Therapeutic NRTIS drugi NNRTIS drugi Resii%tam
regime resistant mutation resistant mutation variety
1" A M41L, A62V, M184V, T215F K101P, V106M 3TC,ABC,AZT, 4T, DDI, FTC,
TDF,DLV, EFV, ETR, NVP
2" B M41LM, D67DG, M184V, T215Y Y1881 3TC,ABC,AZT, D4T,DDI, FTC,TDF,
DLV, EFV, ETR, NVP
3 A - VI79E, Y318F DLV, EFV, ETR, NVP
4~ B L74LV, V75IT, M184V, T215F K103N, Y181C, G190A 3TC, ABC,AZT, D4T,DDI, FTC,
TDF,DLV, EFV, ETR, NVP
5 A - K103N DLV, EFV, NVP
6 B M184V K103N, Y181C 3TC,ABC. FTC, DLV, EFV, ETR, NVP
7" A M184V, T215Y K103N, Y181C 3TC, ABC,AZT, D4T,DDI, FTC, TDF,
M41LM, D67DG, Mi184V, L210W, DLV, EFV, ETR, NVP
8" A 3 Y188L 3TC, ABC,AZT, I4T,DDI, FTC,TDF,
1215Y DLV, EFV, ETR. NVP
9 A - VI79E, Y318F DLV, EFV, ETR, NVP
10 A M41L, A62V, K65KR, V751, F77L, V1061, V1081, Y181C 3TC, ABC,AZT, D4T,DDI, FTC, TDF,
F116FY,Q151MQ, M184V, T215Y H221Y, F227FL DLV, EFV, ETR, NVP
1~ A M184V, T215F K103S, V106A 3TC,ABC,AZT, D4T,DDI, FTC,TDF,
DLV, EFV, ETR, NVP
12 A Mi184V K103N, E138Q, K238T 3TC, ABC,FTC,DLV, EFV, ETR, NVP
13 A - K103KN DLV, EFV,NVP
14" A M41L, D67N, L74V, V1181, M184V V1081, Y181C, H221Y 3TC,ABC,AZT, D4T,DDI, FTC,
L210W, T215Y, N348T TDF,DLV, EFV, ETR, NVP
15 A D67N, T69IT, M184V, K219G V106A, F227L 3TC,ABC, DDI, FTC, DLV, EFV,ETR, NVP
16 A M184V V901V, K103N, Y181C, 3TC,ABC. FTC, DLV, EFV,ETR, NVP
17 A M184V K103N, M230L 3TC,ABC, FTC, DLV, EFV,ETR, NVP
18 A A62V, F116Y, QI51M, M184V K103N, V1081, H221Y 3TC,ABC,AZT, D4T,DDI, FTC,TDF,
DLV, EFV, NVP
19~ A T69N, M184V, 1210W, T215F V1081, Y181C, H221C 3TC,ABC,AZT, D4T,DDI, FTC,TDF, DLV,
EFV,ETR, NVP
20" A M41L, D67DN, L74LV, V1181V, V1081, Y181C, H221Y 3TC,ABC,AZT, 4T, DDI, FTC, TDF,
Mi184V,1.210W, T215Y DLV, EFV,ETR, NVP
21 B - K103N DLV, EFV,NVP
22 C - V179D DLV, EFV,ETR, NVP
23" A D67N, T6ONT, K70R, M184V, T215F, KI101E, Y181C, G190A 3TC,ABC,AZT, 4T, DDI, FTC,
TDF, DLV, EFV,ETR, NVP
24~ A K65R, T69d, V751, F77L, Q151M K101E, Y181C, G190S 3TC,ABC,AZT, 4T, DDI, FTC, TDF,
DLV, EFV,ETR, NVP
25 C D67DN - AZT, D4T
26 A M184V, N348I V901, V106A 3TC, ABC, FTC, DLV, EFV, NVP
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4R 1 (Table 1, continued)
Number Therapeutic NRTIS drugi NNRTIS drug.f Resit@tam
regime resistant mutation resistant mutation variety
27 B M184V, N3481 K103N, Y181C 3TC, ABC, FTC, DLV, EFV, ETR, NVP
28 A M184V K103N, Y181C, H221Y 3TC, ABC, FTC, DLV, EFV, ETR, NVP
29 A - V179D DLV, EFV, ETR, NVP
30" A M41L, M184V, 1210W, T215Y V1081, Y181C, H221Y 3TC,ABC,AZT, 4T, DDI, FTC, TDF,
DLV, EFV,ETR, NVP
31 C - V179DV DLV, EFV, ETR, NVP
32" C M41L, E44D, M184V, 1210W, T215Y K103N, V1081, M230L 3TC,ABC,AZT, D4T, DDI, FTC, TDF,

DLV, EFV,ETR, NVP

A:D4T/3TC/NVP;B.3TC/AZT/NVP;C.3TC/TDF/LPV/r

%, Patients who were resistant to 11 kinds of drugs in Stanford database
3 g
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