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[ Abstract] Objective To investigate the molecular epidemiological characteristics and drug resistance of HIV-1
among newly diagnosed antiretroviral therapy (ART)-naive infected individuals aged < 50 years in Pudong New Area,
Shanghai, 2019-2021, and to provide evidence to refine local HIV prevention and control strategies. Methods Blood
samples (n=374) were collected from individuals newly diagnosed with HIV infection between 2019 and 2021. Inclusion
criteria were as follows: (1) confirmed first-time HIV-positive diagnosis by Western blot and without prior ART, (2) age
less than 50 years, (3) voluntary participation, and (4) current residence or employment in Pudong New Area. Exclusion
criteria were: (1) unsuccessful RNA extraction or sequencing, (2) mixed bases in the HIV-pol region sequence =5%, and
(3) sequences shorter than 1 000 base pairs. The HIV-1 pol gene was amplified by reverse transcription-polymerase chain
reaction (RT-PCR) for both pretreatment drug resistance genotyping and HIV-1 subtype determination, with subsequent
analysis using the Stanford University HIV Drug Resistance Database for 302 successfully sequenced samples.
Demographic and epidemiologic data were collected through structured in-person interviews. Results A total of 13 HIV-
1 subtypes and unique recombinant forms (URFs) were identified among the 302 sequenced samples, of which 72.52%
were from homosexual and 27.48% from heterosexual infections. The predominant strains were CRF07_BC (40.40%),
CRFO01_AE (36.09%) and CRF55 _01B (8.28%). A significant variance in the distribution of viral subtypes was observed
among individuals infected by different sexual transmission routes (y2=22.161, P=0.003). However, the distribution of the
prevalent strains CRFO1_AE, CRF07 BC and CRF55 01B did not differ significantly between homosexual and
heterosexual transmission (y2=4.854, P=0.088), nor among the three age groups 15-24, 25-34 and 35-49 years
(x*=1.383, P=0.847). Resistance analysis showed a resistance rate of 5.96% in this population, with resistance levels
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ranging from low to intermediate to high. Non-nucleoside reverse transcriptase inhibitors (NNRTIs), nucleoside reverse
transcriptase inhibitors (NRTIs) and protein inhibitors (PIs) accounted for 4.97%, 0.66% and 0.33% of resistance,
respectively. The difference in resistance rates between subtypes was statistically significant (y2=10.511, P=0.037). All
cases (n=25) of the recombinant subtype CRF55 01BC had mutations at the resistance locus, resulting in an 88.00%
incidence of mutations at potential resistance loci and a 12.00% incidence of resistance associated with moderate to high
levels of resistance. Conclusions From 2019 to 2021, among the newly diagnosed HIV-1 infected individuals of young

and middle-aged population in Pudong New Area, Shanghai, the genetic subtypes were predominantly CRF07 BC,

CRF01_AE and CRF55_01B. However, new recombinant strains have emerged, indicating a trend toward diversification.

In addition, varying degrees of pre-treatment drug resistance were observed in several subtypes.
[ Keywords] HIV-1; young and middle-aged population; HIV-pol gene; genotype; Shanghai Pudong
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Table 1 Primers used for PCR sequencing and amplification of the pol gene in isolated HIV-1 strains with specific names, base
compositions, orientations, positions, and lengths

SRR T H A % T T hr B J K bp

AR5 MAW-26 5 TTGGAAATGTGGAAAGGAAGGAC-3' 2027~2 050
RT-21 5-CTGTATTTCTGCTATTAAGTCTTTTGATGGG-3' 3509~3 539
PRO-1 5'-CAGAGCCAACAGCCCCACCA-3' 2147~2 166
RT20 5-CTGCCAGTTCTAGCTCTGCTTC-3' 3 441~3 462

SELF 514 PROS3 5-GCCAACAGCCCCACCA-3' 2151~2166
RTAS-qian 5-GGACCTACACCTGTCAAC-3' 2 484~2 501
RTB 5'-CCTAGTATAAACAATGAGACAC-3' 2 946~2 968
PROCIS 5-GCTGGGTGTGGTATTCC-3' 2826~2 842
RT20S3 5-GTTCTAGCTCTGCTTC-3' 3441~3 456
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Table 2 Distribution of 302 newly diagnosed, treatment-naive HIV-1-infected individuals aged <50 years in Pudong New Area,
Shanghai (2019-2021) by age, gender, marital status, educational attainment, household registration status, transmission
route, and case identification method

RHIE S % PR/ % HFAE ZAES % FI /%
FWe/ Y 15~24 34 11.29 ZHE N W R AR 88 29.14
25~34 141 46.69 mhEhE 73 24.17
35~49 127 42.05 KERLL L 141 46.69
P Bk 282 93.38 JrEERG L g A 242 80.13
ik 20 6.62 Ak b i g 60 19.87
SRR RUE 175 57.95 flikigie ENERER 219 72.52
CISA A5 96 31.79 St T 83 27.48
2R 31 10.26 RILEAT F LI 121 40.06
BB I R 181 59.93
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#3302 A/ ES HIV &G %L H A 5 A
Table 3 Distribution of HIV-1 gene subtypes among302 newly diagnosed, treatment-naive HIV-1-infected individuals aged < 50
years in Pudong New Area, Shanghai (2019-2021) by homosexual and heterosexual transmission routes

] [ 1 P A S AL R it
(A I /% LR % LR F Rk /%

CRF07_BC 83 68.03 39 31.97 122 40.40
CRF01_AE 87 79.82 22 20.18 109 36.09
CRF55 _01B 19 76.00 6 24.00 25 8.28
CRF08_BC 1 16.67 5 83.33 6 1.99
CRF59 01B 50.00 1 50.00 2 0.66
CRF67 01B 3 75.00 1 25.00 4 1.32
CRF68 01B 1 100.00 0 0.00 1 0.33
CRF02_AG? 0 0.00 1 0.00 1 0.33
Alb 0 0.00 1 0.00 1 0.33
B 7 87.50 1 12.50 8 2.65
C 0 0.00 3 100.00 3 0.99
URF 17 85.00 3 15.00 20 6.62
Gt 219 83 302
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Fig. 1 Maximum likelihood phylogenetic tree of strains isolated from 302 newly diagnosed, treatment-naive HIV-1-infected
individuals aged < 50 years in Pudong New Area, Shanghai (2019-2021) compared with the international reference strains
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Table 4 Antiviral resistance profile, gene mutation site, number of strains, and potentially resistant drugsfor 51 strains isolated from
302 newly diagnosed, treatment-naive HIV-1-infected individuals aged < 50 years in Pudong New Area, Shanghai

(2019-2021)

i 241X i) ALK kS AL 2515 DL

PIs M46l 1 ATV/r. LPV/r
K20T 1 ATV
T74TP 1 ATV/r. DRV/r. LPV/r
F53FL 1 ATV/r

NRTIs K219KR 2 ABC. AZT. TDF
V75VI 1 ABC. AZT. FTC, 3TC. TDF
A62V 1 ABC. AZT. FTC. 3TC. TDF

NNRTI V1061 2 DOR. ETR. NVP, RPV
V179D 10 EFV. ETR. NVP, RPV
VI79E 31 EFV. ETR. NVP. RPV

7 EFV: K AEHAS: NVP: 23 F4°F; RPV: FIILFHH; DOR: £ F bk ETR: K #iF54k; ATV/r: FTFLIE: DRV/r - HiFG 834 58 /12 LPV/r; AZT:

F 2 FE; FTC: B i fihis; ABC: BT 2K 35; 3TC: Hi KK 5E; TDF: Hitita .
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