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[HE] BHH WRERSCER R B vE B HIV- 15 KRR 4E | (L3 PE 25 (transmitted drug resistance,
TDR) LR R HFE N E . sk 4A20204F 1 H 202245 12 H WA 76 AAR T A 3L B I PR BT rh O B RHME B I S 1Y
WA s R, W B F PR TEIAYT (antiretroviral therapy, ART) Bif B MG AEAS, 5% JHin-houseBEFEATHIVEL 4 14 | )
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A 10Rh R IE Y, LICRFO7_BCH % W.(43.50%, 77/177), H¥k JCRFO1_AE(37.85%), 4% H 20 W & (unique
recombinant forms, URFs)#5/1°(8.47%), HAF #110.17%; X 4FHIV-15E B R FEA R AR ) 0 2 58 Gt mE X
(P=0.024), #— 0047 & BLCRFO1_AEFIURFSTEAEM 30 ~ 504 F4EERE>50% AY40 A6 25 54 Gi 1% B X, URFSTEARS
F930 ~ 504 NBE L A (P=0.008) ., CRFO7_BC. CRFO1_AE, URFs, HAE Bt 25 & A= 00 514 6.49% . 8.96% .
13.33%. 5.56%, 253 LG 245 L (P>0.05); TDRE A A %6.57%, LB IS 5 s BT 17 (non-nucleoside reverse
transcriptase inhibitors, NNRTIs) TDR & AE25.16%, 28753 5 A V179D/E. E138A/G. V106M/1, Y181C, 12l 5
JiE 157 (nucleoside reverse transcriptase inhibitors, NRTIs) TDR & 4 % 1.88%, Z&AS7 &1 FHAMI184V, 168 # K4
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[Abstract]  Objective To investigate the distribution characteristics of HIV-1 subtypes, the status of
transmitted drug resistance (TDR), and the influencing factors of TDR in treatment-naive patients with AIDS who are
hospitalized. Methods Treatment-naive patients with AIDS who were admitted to the Infectious Disease Department,
Public Health Clinical Center of Chengdu between January 2020 and December 2022 were enrolled in the study. The
diagnosis and confirmation diagnosis of all the subjects were made at the same hospital. Blood samples were collected
from the subjects before antiretroviral therapy (ART). The in-house method was used for HIV gene amplification and
sequencing. A phylogenetic tree was constructed to analyze the HIV-1 subtypes. The Stanford HIV Drug Resistance
Database was used to conduct an online comparative analysis of the drug resistance mutation sites and to determine the
types and levels of drug resistance. The distribution characteristics of HIV-1 subtypes, the occurrence of TDR, and the
influencing factors of TDR were analyzed. Results A total of 213 patients were included in the study and their blood
samples were collected. HIV-1 subtypes were successfully amplified in 83.10% (177/213) of the subjects. Ten HIV
subtypes were identified, with CRF07_BC being the most common subtypes, accounting for 43.50% (77/177), which was
followed by CRFO1_AE at 37.85%. Unique recombinant forms (URFs) were relatively uncommon, accounting for 8.47%.
The other subtypes accounted for 10.17%. These 4 categories of HIV-1 subtypes were distributed with statistically
significant differences in different age groups (P=0.024). Further analysis revealed significant differences in the
distribution of the HIV-1 subtypes of CRFO1_AE and URFs between the groups of patients aged 30-50 years and those
over 50. In addition, URFs accounted for a higher proportion in patients aged 30 to 50 years (P=0.008). The incidences of
TDR were 6.49%, 8.96%, 13.33%, and 5.56% for CRF07_BC, CRF01_AE, URFs, and other subtypes, respectively, showing
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no significant difference (P>0.05). The overall TDR was 6.57%. The TDR for non-nucleoside reverse transcriptase
inhibitors (NNRTIs) was 5.16%, and the main mutation sites were V179D/E, E138A/G, V106M/I, and Y181C. The TDR

for nucleoside reverse transcriptase inhibitors (NRTIs) was 1.88%, and the main mutation site was M184V. One patient

was found to be resistant to both NNRTIs and NRTIs. The highly resistant rate was 4.23%, moderate resistance was

0.47%, and low resistance was 1.88%. No significant effects of the specific years, demographic characteristics, transmission

route, baseline condition, and opportunistic infections on TDR were found in this study (P>0.05). Conclusions The

HIV-1 subtypes are diverse and complex in treatment-naive patients with AIDS who were hospitalized. The overall

prevalence of TDR is relatively high. It is necessary to strengthen HIV drug resistance testing to optimize ART treatment

and reduce the risk of drug resistance transmission.
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Table 1 Basic information and HIV-1 genetic subtype distribution of 213 hospitalized patients with AIDS from 2020 to 2022
Successfully HIV-1 major genotype/case
Variable Total/case  amplified/  CRF07 BC CRFOI_AE URFs  Others i [Fisher p
case (n=77) (n=67) (n=15)  (n=18)

Year 2020 57 38 14 15 2 7 5.35" 0.499
2021 65 54 23 20 7 4
2022 91 85 40 32 6 7

Agelyr. <30 45 37 12 17 3 5 14.14° 0.024
30-50 86 72 35 18 10 9
>50 82 68 30 32 2 4

Sex Female 31 26 12 11 1 2 0.81° 0.886
Male 182 151 65 56 14 16

Ethnicity Ethnic minorities 11 9 6 2 1 0 2.38" 0.454
Han 202 168 71 65 14 18

Marital status Single 80 69 28 24 7 10 2.954 0.397
Married 133 108 49 43 8 8

Registered residence Chengdu 90 75 34 31 5 5 5.00 0.532
Sichuan province 106 85 36 31 9 9
Outside Sichuan province 17 17 7 5 1 4

HIV transmission route Heterosexual transmission 148 119 51 49 8 11 498" 0.497
Homosexual transmission 58 52 22 17 7 6
Injecting drug use 7 6 4 1 0 1

Baseline HIV-1 =100000 154 131 56 50 10 15 132" 0742
RNA/(copies/mL) <100000 59 46 21 17 5 3

Baseline CD4/(cells/pL) <50 123 103 39 42 10 12 3.331 0.350
=50 90 74 38 25 5 6

Number of opportunistic ~ <1 39 34 19 10 1 4 3.66" 0.302

infections

=2 174 143 58 57 14 14

Drug resistance Yes 14 14 5 6 2 1 1.34° 0.779
No 199 163 72 61 13 17

15 cases of URFs included 11 cases of B+C, 3 cases of B+ CRF01-AE, and 1 case of B+ CRF67-01B. The others cases included 7 cases of B, 4 cases of CRF08-
BC, 3 cases of C, 3 cases of CRF55-01B, and 1 case of CRF59-01B. * Fisher's exact test.

(18/177) R HABIZ AL, 4FDHIV- 135 R B AL A ) 4F %
B A 22 A G248 X (P=0.024), X 3 R 7 R FIAR i
A3 M HEAT R TR 5 ) 22 B 43 BT LA R B B IR AU AY
CRF01_AEFIURFsTEAEIE H130 ~ 508 FIAES > 5047 1) 43
i G242 X, URFSTEAERE 30 ~ 506 ARE S H
B (P=0.008), HEILEL,
2.3 HIV-1 TDRS#T

CRF07_BC. CRFO1_AE, URFs, HAth I Y 25 %
S5 46.49% ., 8.96% . 13.33%. 5.56%, 225+ 401
3 L (P>0.05);2020-20224E TDR & A 43 il A

1.75%(1/57) . 6.15%(4/65) | 9.89%(9/91), 34ETDRE K/
#26.57%(14/213) o TP AARAZH 00 5% S T 1]
7] (non-nucleoside reverse transcriptase inhibitors, NNRTTs)
N F(5.16%, 11/213), HU A AZ H S 300 5 5 1t 00 ) 551
(nucleoside reverse transcriptase inhibitors, NRTIs) (1.88%,
4/213), Hrh 161 38.% & 4 NNRTIs . NRTIsSUH it 24; A&
PUIE [ BE 57 (protease inhibitor, PIs) & 4% & B5EE4 5
fifg# 77 (integrase strand transfer inhibitors, INTIs) #H5&
Tk 24 o TS 25 AR . R T 254.23%(9/213), P LTI 24
0.47%(1/213), {IRJE i1 241.88%(4/213) . BLPHI 2 [0 ) 537
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KA INTDRLEN F2RRAE (AR08 L PRSI RO . WS AR
JEAEHL) | FELOIRIL (FELRHIV-1 RNA | FE£ECD4/KF) | HL
SRR T ZE S A G FE L (P>0.1) . B
PGB A | IR ARE AZ &R RIH M (P< 0.1),
15 R X AR R 5STDRE A (P> 0.05, #2) .
24 MHRTHARSTDREFR

NNRTIsZ A5 #5: V179D/E(5/11) , E138A/G(4/11) .

%2 HIV-1TDRk 4155

Y181C(2/11), V106M/1(2/11), G190A(1/11), K103N
(1/11). Y188D(1/11), KL F & (EFV) . = Fi i F-(NVP)
it 24 %2t SR AR ], 2414 4.69%(10/213 ) ; NRTIs 528037 1
M184V(3/4), M41L(2/4) . K65R(1/4) , K70T(1/4), B h
M (FTC) |, KR E (3TC) i i 25 £ E 5 M184V A
K(3/4) 7THIRIL G RAS, ARG 13 M 255 DL T
k3,

20 E 3 logistic[El Y3 43 47

Table 2 Logistic regression analysis of HIV-1 transmission drug resistance (TDR) and the influencing factors

Total/n=213,

Drug resistance/

Univariate analysis Multivariate analysis

Variable
case n=14, case OR (95% CI) P OR (95% CI) P

Year 2020 57 1 1.000 1.000

2021 65 4 3.672 (0.398, 33.849) 0.251 3.921 (0.420, 36.612) 0.231

2022 91 9 6.222 (0.767, 50.501) 0.087 7.069 (0.856, 58.342) 0.069
HIV transmission route Heterosexual transmission 148 7 1.000 1.000

Homosexual transmission 58 7 2.745 (0.918, 8.210) 0.071 3.734 (0.974, 14.311) 0.055

Injecting drug use 7 0 0 0.999 0 0.999

OR: odds ratio; CI: confidence interval.

%3 145ITDREEMHM A REER

Table 3 Transmitted drug resistance mutations sites of 14 patients

Sequence  Year HIV transmission route HIV-1 major genotype  Drug resistance category = Drug resistance site Antiviral drugs
1 2020 Homosexual transmission CRFO01_AE NNRTIs G190A L: RPV; I: EFV; H: NVP
2 2021  Heterosexual transmission CRF01_AE NNRTIs E138A L: RPV
3 2021  Homosexual transmission CRF55_01B NNRTIs E138G, V179E L: EFV, ETR, NVP, RPV
4 2021 Homosexual transmission B+CRF01_AE NNRTIs E138G, V179E L: EFV, ETR, NVP, RPV
5 2021  Heterosexual transmission CRF07_BC NNRTIs V106M, Y188D H: EFV, NVP
6 2022  Heterosexual transmission CRFO01_AE NNRTIs V179D L: RPV; I: EFV, NVP
7 2022  Homosexual transmission CRFO01_AE NNRTIs K103N H: EFV,NVP
8 2022  Heterosexual transmission CRF01_AE NNRTIs V1061, Y181C I: EFV, ETR; H: NVP, RPV
9 2022  Heterosexual transmission CRF01_AE NNRTIs Y181C I: EFV, ETR, RPV; H: NVP
10 2022  Homosexual transmission CRF07_BC NNRTIs E138G, V179E L: EFV, ETR, NVP, RPV
11 2021  Heterosexual transmission CRF07_BC NNRTIs V179D L: RPV; I: EFV, NVP
NRTIs M41L, M184V L: ABG; H: FTC, 3TC
12 2022  Homosexual transmission CRF07_BC NRTIs M184V L: ABC; H: FTC, 3TC
13 2022  Homosexual transmission B+C NRTIs M41L, K65R, K70T L. FTC, 3TC; H: ABC, TDF
14 2022  Heterosexual transmission CRF07_BC NRTIs M184V L: ABGC; H: FTC, 3TC

L: low-level resistance; I: intermediate resistance; H: high-level resistance; PI: protease inhibitor; NNRTIs: non-nucleoside reverse transcriptase inhibitors;

NRTIs: nucleoside reverse transcriptase inhibitors; RPV: rilpivirine; EFV: efavirenz; NVP: nevirapine; ETR: etravirine; ABC: abacavir; FTC: emtricitabine; 3TC:

lamivudine; TDF: tenofovir. Case number 11 was found to be resistant to both NNRTIs and NRTIs simultaneously.

3 e

AT R IR BERII6 (B3 0 FE R AL 2
FEPERIA 2P, CRFO7_BCH:H WL, H.K JECRFO1_AE;
2020-20224F, TDRA AR ZAES & %, TDRE KA
REGE, Tl 25Rh2E ANNRTIs N 32, HK O NRTIS, i 2572
JE DA v BETR 24528 3 o BSR4 R 7 ISR it 245 e I, LA
X} SR | DD 2 A5

ARWFFEAE H10FHIV-13E R A, Hrp 3F URFs
(1541), 55 H Al A (1845 ), CRFO7_BC(7741) il
CRFO1_AE(67f1), /n T HBERIG B A HIV- 1 A
B AR 2k, SXRT R 5 DU TN E i sh B A R,
o b — L HATHIV > T A TR A I A B LIRS . AT
FEHICRF07_BC Y Hefieims, 5T WiRgY | jrde™ ., b
S5 b L CRFO1_AEN = W E LA, 3R R HIV- 15
R ZHANERZ —, SR REAREAAFE
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PRFE AR AWFFE R B 24F, CRFO7_BC (% Lb 3% i
1T CRF01_AE, 54 X LA RIS i AN IR], 4544
AFFFE - IGE SR, R B R R L 2k A ARk, X AT
fit 5 CRFO7_BCH:CRFO1_AE B A W i i AL4& A 567,
(AT ZLHE IR A JH A AT . A5 URFs Y L7113
BUHE N, HLURFSAE AR ARERY b7 Lei s, SR P Af
R HIVEE VR AT BEC & & A28 5 . B4, URFsif H B
2> FEON R B A B A T — 25 A TR, B
SRR AR b, DX LTV - 1356 A1 760 F A, DA B o s T 97 A
TIHIVAEHRE . 18/ 8i I URFs & £,

AWFFE T TDR G & A Fehh T A i 245 K7, AR
FIL56.68%", M A7.8%™", BTN 8.1% "B TDR A 4=
R (HAER M AT R BUE B 3% TDRE A2 R %
AEF R, Tt 25 Rl 2 UNNRTIs A G T 25 1 &, ik
NRTIsTH 24, 385 A R OHIVIE 2546052 2 H A, T4
B 8 3 B ARTHTHEA T 254600 ; @i JLAEFR A ART
75 %47 LA2NRTIs+NNRTIs J F:7%; NNRTIs#NRTIsili
ZiEREAR . A S KA, x5 BiEd FTDRAAT
REFARR 2, AR, A9 R 1 3 & 4 NNRTIsFil
NRTIsWHE i 2, ¥NVP/EFVH ETRHZY . FTC/3TCrR it
2y, 27 d FHH2NRTIs+ NNRTIs [ — 2 )5 206 S8R # IR TT
SR PRI ST 7 T A T T 24 A, AR A 25 SR
FHESURZG YA T ART, LA 25 4 4

AT HNNRTLs 58 728 41 4 8 i B S V179, E138,
NRTIsZE AR5 5 I = S M 184, 5 HHSCAIFSE I SR — 3L,
TEAFFEA R Z Ak SRyt B 24 58 B G 9878, W 2 A~
—ZENNRTIs. NRTIsZj ) & A= AN [RIFR BE T 24, $ oA e
WA B H K AEHIVE 255 BUE i 44 . 5 & =78 &3
NNRTIs 259y 245 7K -, A8 58 v A 3461 (8 % A V179E
E138GE A RA, RIUNXFTERV ., KIEFE(ETR) . NVP,
FIVCFAR(RPV LB 25, A 58 RIAV179E ., E138G
824 AR AECRES5_0 1B 4134 (B T kA R i,
{EAHIFFE 3% 3051 £ 2 JE PR I R 4 JECRF555_01B., V179E,
E138GYENNRTIsH LAY 22507 o5, BLAR AR 34t 257K
- 53 3 T i, (HX R AT A 5878 X NNRTTs 245 49 (1) fUsk 4 |
XFHUIR BETRYT SR 52 J 5 5 R AU 1 56 SR (A5 0 —
BT

A FEAFAE— 2 SRR Ry Bprbu O A, REAR SRR XA
/N, AT REAEAE TR 22, CRFO7_BCHICRFOI_AE2: R
K, URFsHUHA RS &7 P A /N, Teidkilt— 25 43 AN [ 2k
PRI R AE N F 2R AR | BRI A2 | ARG P T 25 55 5 I 1Y
225 KA FPIs K INTIsHI TR 25 o {H 8 i ABF 58 %
I, A X PR A B B HIV- LR AT T &2

B, BT —E LU A Rrak . AL T 253k TDRA AR
I, TR U J, W 2D — L ARTZG WM 2
PRl SO T 25460, DL AL ARTIRYT | $ 72, vl
T 251 4%
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