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LR 20192022 F# K HIV-1 B4 & 347 R A& 2548 m ) 2 %1 4 62, 23% (669/1 075).80.00% (400/
500) . 80.78% (500/619) % 81.03% (474/585) , Ja %5t 25 & & et 5 %) 4 5. 31 % (30/565) .6. 65% (24/361) .
6.59%(30/455) & 4.19% (18/430) , %@ 25 b fil A 5.63% (102/1 811), & & B 7] 7 4% F £ B4 3¢ 8 4y )
A (NRTIs) 3k 4z 3 5 B4 F B8 47 %) A1 (NNRTIs) & 25 & 451 % 0. 11%(2/1 811),1.44%(26/1 811) 4. 91%
(89/1 811);NNRTIs £t 25 45 & £ &2 VI79D/E F 4K 5 E 412 & W Fl 8 3L; NRTIs £ af 2542 5 £ & 2
M184V % K65R, * & & # & 4Rk % CRF01_AE[(44. 56% (807/1 811)],CRF07 _BC[39. 54% (716/
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Analysis of drug resistance in newly infected HIV-1 patients without antiviral therapy
of hospital in Beijing from 2019 to 2022~
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[Abstract] Objective To investigate the primary drug resistance level and epidemic status of newly in-
efcted human immunodeficiency virus (HIV-1) patients in this hospital from 2019 to 2022. Methods The pri-
mary drug resistance test was performed in newly infected HIV-1-positive patients who did not receive antivi-
ral therapy from 2019 to 2022. The virus pol gene was amplified by reverse transcription/nested polymerase
chain reaction,and the virus subtypes,major drug-resistant mutations and primary drug resistance rates were
analyzed. Results From 2019 to 2022, the rates of primary drug resistance testing among newly infected HIV-
1 patients were 62. 23% (669/1 075),80.00% (400/500) ,80. 78 % (500/619) and 81. 03% (474/585) ,and the
rates of primary drug resistance were 5. 31% (30/565),6. 65% (24/361),6.59% (30/455) and 4. 19% (18/
430) srespectively.and the total rate of drug resistance was 5. 63% (102/1 811). The resistance rates of Pls,
nucleoside reverse transcriptase inhibitors(NRTIs) and non-nucleoside reverse transcriptase inhibitors(NNR-
TIs) were 0.11%(2/1 811),1.44%(26/1 811) and 4. 91% (89/1 811),respectively. The major NNRTIs re-
sistance sites were V179D/E alone or in concert with other sites. The main NRTIs resistance sites were
M184V and K65R. The main subtypes were CRFO1 AE[44. 56% (807/1 811) ], CRF07_BC[ 39. 54% (716/
1 811)],and subtype B[8.28% (150/1 811)]. Conclusion The proportion of newly diagnosed HIV-1 infected
patients who underwent primary resistance testing in this hospital showed an increasing trend,and the primary
resistance rate showed a decreasing trend in the past three years,primary resistance is still at a low prevalence
level,and the main primary drug resistance were NNRTIs and NRTIs resistance.
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PEREPT S5 SR B 1R 9T (ART) fE 2 ERJE FlN T
12 N2 e B O B CHIV) FH 56 19 & 0 2R FI5E
TR KR T B0 R B 3397 /i 25 (PDRO i XU 75 2
EHE, PDR &35 R 4RI HIV R YL Y
HIV F#k EH A 251, PDR AU ART 1697 19
AL S 1 B R T R R B L S 1l R 25 1 HIV
FEMRI T2 AL 1, S5 HIV R R ML TR 8,
TEFE BN & HIV YL, PDR A& I B2 R € Al
NN AR 30 96 75 B YL il B R G sk s 25
68 ) I RS T HE AR 2 L ASHIE ST R AR B
2019—2022 4EHrisWr HIV-1 J& YL & #17 PDR 4347 .
STE T i AT HIV-1 T 25 K Fm AT B0, Ry 48
FYURTEIRIT TAESR LR 4 .

1 #ERE5RFZE

1.1 — %R 201941 AFE 2022 12 A .48 K
B S0 s i TN S B S AR A HIV FHPERY B 2 779
] BT AT BB B8 R B2 A2 B IR T L L R AT i 25 A

W25 it 2 043 1, 1 Bk D 4K A5 i 24 46 0 4% @R Iy 5
1811 fil, B8 FH 4 T4 LWAT R = 2, I A B
& 2 e 212 (EDTA) ) BL 25 i BRAT R S 41 8 #
ki 10 mL, M 3K £ 800 B 5 E—70 C TR A7
1.2 hik

1.2.1 RilJrk By fB o SR 42 i ik i J5 R 3k %
B PR 1R 45 B0 ) B CRE R 20) $R U 3 RNAL R H
R R HIV-1 1t 24 56 PR AG: I3 70 & 0 47 I o s
£ B A B RV (nested RT-PCR) B9 1 HIV-1
) pol DX EE [l FI R SR, 37 18 DX 340 45 28 11 1l 4
K T 5% ST 300 MR IEFRA S .51 5 L3 1.
H MAW26 #1 RT21 M 5M 51 #1455 — % PCR &
N L PRO-1 F1 RT20 S N5 #1755 — % PCR,
PCR A Z AP B xS H Ul 5517, PCR =¥ 4
1 6 B R AR 56 Jie L UK 5 43 B B A ofE X IR TSR I L
PCR 7 ¥ ] 26 B ABI 3500xL Dx B ] ¢ X i 47
M

x1 PCR ¥ &5 ¥ R MUFS| ¥

EIE/ER S 51975 5195 & (bp)
yH51Y
MAW26 5'-TTGGAAATGTGGAAAGGAAGGAAGGAC-3' 2 028~2 050
RT21 5'-CTGTATTTCTGCTATTAAGTCTTTTGATGGG-3' 3 509~3 539
PRO-1 5'-CAGAGCCAACAGCCCCACCA-3' 2 147~2 166
RT20 5'-CTGCCAGTTCTAGCTCTGCTTC-3 3 441~3 462
5149
PROS3 5'-GCCAACAGCCCCACCA-3' 2 151~2 166
RTAS 5'-CTCAGATTGGTTGCAC-3' 2 524~2 539
RTBS 5-GTATAAACAATGAGACAC-3' 2 950~2 967
ROC1S 5-GCTGGGTGTGGTATTCC-3' 2 826~2 842
RT20S3 5'-GTTCTAGCTGCTTC-3' 3 441~3 456

1.2.2 J¥5 4t fiiH Squencer 5. 1 84K Pr 3145
)7 FN AT HED | Lo AR, 3 ] Mega 6. 0 #E47 &
GEAE LB 43 A, LABG 2 HIV-1 3 K B R 4 5 6] Y
K&,

1.2.3 W25 PE A N SE B AR R~ HIV-1 TR
25505 FE (Stanford University HIV Drug Resistance
Database, http://hivdb. stanford. edu) , $f % JH {1 f)
J 9] £ 32 I s 3E A7 Tt 245 P 43 A, 3 R 25 A0 OG5 AR
DA KT 45 245 Wy SO o 7 Tk 245 L A0 B8 T 245 v 88 T 25
B BT 29) #EAT A A . A 9T e s BRI B A DA
KPR 245 5 AR AT TR T 25 R g, MKHE
BT A A 4L (WHO) 2009 R M I A1 36 i 25 28 A8
(SDRM) . fff 72 1K 24 8 75 i p 51 3

1.3 Siilepubd 0 SSPS20. 0 #4471 B 48
A0 . R T SR R B IR T e R
BERFE 3 AT ge a2 i3k . o0 25500 bt
Pearson Chi-square X° #%,L P<<0.05 N2 RA S

il

S-S

2 5 R

2.1 ANHZEFRIE WEMRA R B H TR 2~86 %,
DL 25~60 % M HAE 3, 08 1 487 #i1(82. 11 %) , IR
B 61, 57% (1 115/1 811); B kK 3 (96. 63 %,
1750/1 811); J& Y i 42 LA PE A5 3% 0 3 (98.40% ,
1.782/1811), o S 4 1% 4% 7 Lk 68. 47 %0 (1 240/
1 811), [FIMEALHE 5 1k 29. 93 % (542/1 811) ;2= i /K F
BEANTT AR RN e A I 5 A 2 T K
TORMREEA &, KM A G ), LIRS HE
H, X%t PDR HAT 35 52 0 Y B 28 Ok 4F i RER L 3% 12
(P=0.017.0.029) .45 1§ WK 50 55X+ PDR (1) 52 i
X R TG 2 8 L (P >>0.05), A H 2% 3 A IH B0
=2,

2.2 M ZGKEINIE O & PCR 714 ) ¢ 45 2019—
2022 4F A BE T KRG HIV-1 F4k3t 2 779 41, Ho
HEAT T 25 460 % 423 2 043 #, 20192022 4E T &
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Y HIV-1 % #F 47 T 25 46 W bk 2 53 51 o 62. 23 %
(669/1 075),80. 00 % (400/500) .80. 78 % (500/619) |
81.03%(474/585), ZHF LG il 2+ E L (P >0.05),
TESEAT i 25460 A 2 043 BlARA R 1 811 i AL Lh 3R A5
AL BT pol XAEFRIT 5, B H) 38 Sk 88. 64 %6 (1 811/

2 043), 20192022 4FH & Y HIV-1 & it 2 [b
A 5. 31%(30/565) .6, 65% (24/361),6.59%
(30/455) 4. 19% (18/430) , BT 245 L E Ky 5. 63 %
(102/1 811),

x2 AOZERBER (1)
2019 4F 2020 4 2021 4 2022 4 it
FEAFHE 2 p
fif 25§ AT 24 [N E] [N ) [N ) [ N ]
el 0.781 0.377
5 26 511 23 329 30 409 18 404 97 1653
5ie 4 24 1 8 0 16 0 8 5 56
FER () 10. 188 0.017
<20 1 10 1 7 0 11 2 6 4 34
20~<40 13 376 20 260 22 295 12 304 67 1235
40~<260 10 134 3 62 7 104 3 92 23 392
=60 6 15 0 8 1 15 1 10 8 48
T AR R L 5.173 0.075
(BN 9 141 7 113 11 134 7 114 34 502
S 18 350 12 188 15 250 8 274 53 1062
HAth 3 44 5 36 4 44 3 21 15 145
(i pexe 4.792 0.029
SR AR 17 362 14 223 19 300 11 294 61 1179
[ 4 1% % 13 159 10 105 10 123 7 115 40 502

2.3 HIV ERWA R pol XA HIZER,
SRAFIEM HIV-L B % 4 8034 14 F 4 1
Jy:CRFO1_AE &I [44. 56 % (807/1 811)].CRF07 _
BC #I[39. 54% (716/1 811)].CRF B W %[ 8. 28 %
(150/1 811)], CRF55 _01B V. A [3.20% (58/
1811)].CRF C W AI[1.71% (31/1 811)].CRF52 _
01B A [0. 61% (11/1 811)]. CRF59 01B i %I
[0.55%(10/1 811)].CRF34 01B %I [0.39% (7/
1811)], CRF68 _01B W % [0. 28% (5/1 811) ],
CRF08_BC W #1[0.22% (4/1 811)].CRF33_01B ¥
I0.22% (4/1 811)].CRF02_AG W.HI[0.17% (3/

CIEA! (31,1.71%)

CRF55_01BIFHY i
(58, 3. 20%) HABT R (49, 2. 71%) 9.
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BIFEL(15 mCRFOT_AETER 7
mCRFO7_BCIF &Y £ 60

=8 X 50

mORF55_01BT R
uC E
wH A TR

A
AR A B B AR L
B 1

40
30
20
10+

0+

1811)], CRF67 _01B W % [0. 17% (3/1 811)7,

CRF53 01B WAI[0.10%(2/1 811)], H,CRFO1 _

AE A A CRFO7_BC W5 A g HIV-1 312 Wi &k
PeE b FE AT A, WE 1A KR 3. M 2019—
2022 AE£ WA A B LE ) R B, CRFOL_AE I A4 43 5
A 46.37% .43.49% .44.63% M 43.02% ,CRF07_BC
TPk 36, 11% .39, 61% ,40. 00% K 43.49% ,
CRF 55_01B 443 5k 3.19%.2. 49%.3. 30% K&
3.72%, B WA 40 5 A 6.56%.9. 42%.8. 35% K
5.58%,.C W 2r %K 2.65% . 1. 66% ., 1. 10% K&
1.16 %, WK 1B,
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2.4 HIV (it 25 5% R A7 #a a0 %17 28 ) i%
SK WA R 7 ONNRTLs) A1 28 B e 3 g 0 i) 77 (NR-
TTs) K 2 11 B0 577 (PTs) 25 9948 B LA L /K SF i 245 e
43 50 A 89 fl (4. 91%) . 26 i (1. 44%) . 2
(0.11%) , H rh s NNRTIs ifif 25 74 5], NRTIs it
25 12 1] J% Pls it 25 1 #], NNRTIs-NRTIs & I i 24
14 #] ,NNRTIs &I Pls it 24 1 ], C W AI[35. 48%
(11/31) ] BWAI[7. 33% (11/150) 4 PDR & %
Yrgn T HAl R, R4 R, C B NRTTs Al
NNRTIs #H¢ PDR &% 2 5 i it 25 K - 2 b
FETR 25, HARE B0 0L 3% 3.

i 25 56 PR g8 AR A e BE L B 2, R g R
HIV-1 WA PDR RAR M IATIE Ol . o] UL 5 % UL )

AR R VIT9D[ 1. 49% (27/1 811)7, H ik &
K103N[0. 94% (17/1 811)]. M184V [ 0. 44% (8/
1 811)J#1 E138A[0. 39% (7/1 811)], CRF01_AE
AR g B P B R WL R SR A & VITID[ L. 73 % (4/
807) ], Hiyk J& K103N[0. 86 % (7/807) .K65R(0. 62 %
(5/807) Fl M184V[0. 62% (5/807)], CRF07_BC i
RURE YL H b B W UL PDR 2878 & K103N[0. 84%
(6/716) ], H ¥k /& E138G[0. 70% (5/716)]. V106M
[0.42%(3/716) )1 E138A[0. 42% (3/716)], C
I PDR 2878 8¢ V179D[41. 94% (13/31)], B
%I PDR %€ 748 fix 2 ) /& E138A[2. 00% (3/150) ] Al
K103N[2.00%(3/150) ],

%3 2019—2022 AR FICH HIV-1 BFERT RS AR ELE B HIV WEHER
T Bt Oon [GER e NNRTTIs NRTIs Pls NNRTIs+ NRTIs NNRTIs+ Pls
[n ()] [n ()] [n ()] [n (%) ] [n ()] [n(%)]
CRFO1_AE
2019 4F 262 10(3. 82) 9(3. 44) 0 0 1(0. 38) 0
2020 4F 157 15(9. 55) 6(3.82) 4(2.55) 0 5(3.18) 0
2021 4 203 10(4.93) 7(3.45) 2(0.99) 0 0 1€0.49)
2022 4F 185 12(6.49) 10(5.41) 0 0 2(1.08) 0
CRF07_BC
2019 4F 204 10(4.90) 7(3.43) 0 0 3(1.47) 0
2020 4F 143 6(4.20) 4(2. 80) 2(1.40) 0 0 0
2021 4 182 11(6.04) 9(4. 95) 2(1.10) 0 0 0
2022 4 187 4(2.14) 2(1.07) 1€0.54) 0 1€0. 54) 0
B
2019 4 54 3(5.56) 2(3.70) 0 0 1(1.85) 0
2020 4 34 2(5. 88) 2(5.88) 0 0 0 0
2021 4F 38 5(13.16) 4(10.53) 0 1(2.63) 0 0
2022 4f 24 1(4.17) 1(4.17) 0 0 0 0
CRF55_01B
2019 4F 18 1(5.56) 1(5.56) 0 0 0 0
2020 4F 9 0 0 0 0 0 0
2021 4 15 1(6.67) 1(6.67) 0 0 0 0
2022 4F 16 0 0 0 0 0 0
C
2019 4F 15 4(26.67) 4(26.67) 0 0 0 0
2020 4 6 4(66.67) 4(66.67) 0 0 0 0
2021 4F 5 2(40.00) 0 1(20. 00) 0 1(20. 00) 0
2022 4F 5 1(20. 00) 1(20. 00) 0 0 0 0
CRF02_AG 3 0 0 0 0 0 0
CRF33_01B 4 0 0 0 0 0 0
CRF34_01B 7 0 0 0 0 0 0
CRF52_01B 11 0 0 0 0 0 0
CRF53_01B 1 0 0 0 0 0 0
CRF59_01B 10 0 0 0 0 0 0
CRF67_01B 4 0 0 0 0 0 0
CRF68_01B 5 0 0 0 0 0 0
CRF08_BC 4 0 0 0 0 0 0
it 1811 102(5. 63) 74(4.09) 12(0. 66) 1€0. 06) 14€0.77) 1€0. 06)
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% B AATT R R R A B L AF CRFO7_BC W AU 2 31
AP B, O e T 1 B Gt Bk A S BF T IE
S0 AN RS & B CRFO7_BC W% % CRF
50_0113 MF Y bR B AR BT, X 2 F R g2
165 BAEFT N ABE(MSM) i A7/ 56, 1 B A K
CWR L HFEZAETHFBEE, X5 YIN %7458 A
L, AT RE S HIV-1 35 45 PR AL 175 19 LU 41 R e 38 i AH 5G .
) I 7S B 52 45 R 30 0 % 85 2015 4ERRST S i T £
FhH A HIV-1 W&, 4 CRF02_AG.CRF33 01B il %
S5 X B Z2 A A0 T 4 W AR ) PR B, R TR 39
B 45 TAEH R TR Pk %, Bk, XF 7 HIV-1 43 F
A3 2 1 W ) -3 o 22
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