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Abstract: Objective To investigate the HIV-1 molecular transmission network among school students with newly con-
firmed HIV/AIDS in Hangzhou City from 2020 to 2021, so as to provide insights into AIDS control in school. Methods
School students with newly confirmed HIV/AIDS in Hangzhou City from 2020 to 2021 were sampled, and participants' de-
mographics and epidemiological survey data were retrieved from the HIV/AIDS Control Information System of Chinese Dis-
ease Prevention and Control Information System. The HIV-1 pol gene was amplified in participants' blood samples using
reverse transcription (RT) and nested PCR assays, and the HIV subtypes were characterized through multiple sequence
alignments. The gene sequences were aligned among newly confirmed HIV/AIDS patients in Hangzhou City during the
same study period. The genetic distance was estimated using the software MEGA 11, and the molecular transmission net-
work was created using the software Cytoscape 3.9.1 to analyze the characteristics of clustered cases in the network. Re-
sults A total of 99 school students were newly confirmed with HIV/AIDS in Hangzhou City from 2020 to 2021, includ-
ing 98 men (98.98%), and 94 men who had sex with men (94.94%). The HIV-1 pol gene sequence was successfully am-
plified from 87 cases, and four HIV=1 subtypes were characterized, including CRFO7_BC (49 cases, 56.32%), CRFO1_AE
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(27 cases, 31.03%), CRF55_01B (6 cases, 6.90%) and CRF67_01B (5 cases, 5.75%). There were 30 molecular clusters in

50 MSM, with 2 to 16 cases in each cluster, and 27 molecular clusters associated with non—student cases, and clustered

cases were all MSM. Infection route, location of schools and current address of non—student cases were identified as fac-

tors affecting case clustering, and the residence of schools was an important area of activity among clustered HIV/AIDS

cases. Conclusions CRFO07_BC and CRFOI_AE were predominant HIV—1 subtypes among school students with newly
confirmed HIV/AIDS in Hangzhou City from 2020 to 2021, and the transmission of HIV/AIDS strongly correlated with

non—student cases, with men—men sexual behaviors as the predominant transmission route. The interventions for of MSM

is recommended to be reinforced to block the transmission of HIV/AIDS from community to schools.
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Table 1 Clusters of students with newly confirmed HIV/AIDS in Hangzhou City from 2020 to 2021

4R HIV/AIDS TEMEZRA HIV/ATDS
All HIV/AIDS cases (n=1 168) Student HIV/AIDS cases (n=87)
T H Ttem 5 MSMfE 5 MSM A%
Bi%n FIREE g, ORI Clustering Not clustering i P
Proportion/% Proportion/% i S i S
5] Gender 0.425 "
P Male 1 076 92.12 86 98.85 50 36
% Female 92 7.88 1 1.15 0 1
414 AgelYear 2260 0.323
<18 7 0.60 5 5.75 4 1
18 ~ 243 20.80 72 82.76 40 32
25~ 918 78.60 10 11.49 6 4
2£B¢ Education 0.569 *
KL LI Below diploma — — 15 17.24 10 5
K4 K L) I Diploma and above — — 72 82.76 40 32
J4& Household registration 0.002 "
HioM Hangzhou 443 37.93 67 77.01 45 22
A Others 725 62.07 20 22.99 5 15
&G4 Route of infection 0.030 *
BHEATH 806 69.01 83 95.40 50 33
Men-men sexual behaviors
SEPEMEFT N Heterosexual 327 28.00 4 4.60 0 4
behaviors
ATE Unknown 35 3.00 0 — — —
[ PEVERE AL 0.728 *
Number of homosexual partners *
1 87 1078 9 10.84 4 5
=2 720 89.22 74 89.16 40 34
HIV-13F % HIV-1 subtype 5271 0.153
CRFO07_BC 528 4521 49 56.32 32 17
CRFOI_AE 404 34.59 27 31.03 13 14
CRF55_01B 56 4.79 6 6.90 4 2
CRF67_01B 9 0.77 5 5.75 1 4
HAth Others 171 14.64 0 — — —

: a RS HIV/ATDS FILER A2 HIV/ATDS 8 BT 943 51 9 807 F11 83 47l b F/R K HH Fisher B HIHER % . Note: a, 807 HIV/AIDS cas-

es and 83 student HIV/AIDS cases were MSM; b, using Fisher's exact test.
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Figure 1 Molecular transmission network of students with newly confirmed HIV/AIDS in Hangzhou City from 2020 to 2021
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