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Abstract: Objective To explore the characteristics of HIV molecular transmission network of men who have sex with men
(MSM) among newly reported HIV cases in Jinan, China. Methods The plasma samples of newly reported HIV —1 MSM in
Jinan from 2022 to 2023 were collected. The pol region gene was amplified using nested PCR followed by sequencing. The
obtained sequences were used to construct phylogenetic tree and molecular transmission network. The related factors for
participants entering a cluster were analyzed. Drug resistance mutations were identified and analyzed using the online software
of HIV drug resistance database of Stanford University. Results This study obtained 207 sequences and identified 15 HIV — 1
subtypes. The dominant subtypes were CRFO7_BC (76/207, 36.7% ) and CRFO1_AE (74/207, 35.7% ), followed by B
subtypes (21,207, 10. 1% ), CRF114_0155 (9/207, 4.3% ), and CRF55_01B (8/207, 3.9% ). Setting 1. 5% as the gene
distance threshold, a total of 15 molecular clusters were formed by 42 sequences, with a transmission network entry rate of
20.3%. Multivariate Logistic Analysis results showed that MSM with college or above education level and CD4 count > 500

cells/pl were more likely to enter the molecular transmission network. Among the 207 participants, 11(5.3% ) were detected
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with drug resistance mutations, including 2 with PI resistance mutations, 6 with NRTI resistance mutations, 2 with NNRTI

resistance mutations, and 2 with INSTI resistance mutations. One participant was detected with both NRTI and NNRTI

resistance mutations. Conclusion The gene subtypes of newly reported HIV cases are diverse, mainly were CRFO7_BC and

CRFO1_AE. MSM with younger age and higher education level are active populations in the HIV transmission network. HIV

transmission network monitoring is a long — term and continuous work, and it is necessary to strengthen the traceability of key

populations in the network and provide more effective intervention strategies to reduce the HIV transmission.

Keywords: Human immunodeficiency virus; Men who have sex with men; Gene subtypes; Molecular network ; Drug resistant
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Table 1 Basic characteristicsof newly reported HIV — 1 infected
MSM in Jinan from 2022 to 2023[n(% ) |

s 5%k 2022 4E 2023 4F
$5 16115 207(100)  93(44.9)  114(55.1)
Rk
W 203(98.1)  92(44.4)  111(53.7)
Hofth 4(1.9) 1(0.5) 3(1.4)
PSR (%)
15 ~24 44(21.3) 18(8.7) 26(12.6)
25 ~34 74(35.7)  31(15.0) 43(20.7)
35 ~44 48(23.2) 20(9.7) 28(13.5)
45 ~54 32(15.5) 17(8.2) 15(7.3)
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IS AR B
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2 21(10.2) 6(2.9) 15(7.3)
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>500 32(15.5) 15(7.3) 17(8.2)
i 10(4.8) 5(2.4) 5(2.4)
D&t}
CRFO7_BC 76(36.7)  36(17.4) 40(19.3)
CRFO1_AE 74(35.7)  37(17.9) 37(17.9)
CRF114_0155 9(4.3) 3(1.4) 6(2.9)
CRF55_01B 8(3.9) 4(1.9) 4(1.9)
B 21(10.1) 8(3.9) 13(6.3)
oA 28(13.5) 8(3.9) 20(9.6)
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Table 2 Main clusters of newly reported HIV — 1 infected MSM in Jinan from 2022 to 2023[ n(% ) ]

A5 b Cl 2 3 C4
RE 4 9 4 4 3
Wiz (e

2022 3(33.3) 0(0.0) 1(75.0) 2(66.7)

2023 6(66.7) 4(100.0) 3(75.0) 1(33.3)
S AERR (4)

15 ~24 2(22.2) 2(50.0) 1(25.0) 1(33.3)

25 ~34 7(77.8) 2(50.0) 2(50.0) 2(66.7)

35 ~44 0(0.0) 0(0.0) 1(25.0) 0(0.0)
WS WRAR B

F 7(77.8) 3(75.0) 3(75.0) 2(66.7)

C il A e (s 2(22.2) 1(25.0) 0(0.0) 1(33.3)
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SCIRR
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<200 2(22.2) 0(0.0) 0(0.0) 0(0.0)

201 ~350 4(44.4) 2(50.0) 1(25.0) 2(66.7)

351 ~500 0(0.0) 0(0.0) 1(25.0) 1(33.3)

>500 1(11.1) 2(50.0) 2(50.0) 0(0.0)

Rit 2(22.2) 0(0.0) 0(0.0) 0(0.0)
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Table 3 Factors related to entering the Molecular transmission network of newly reported HIV -1 infected MSM in Jinan from 2022 to

2023

. YN INGE LaEE ) ZHE T
o [n(%)] [n(%)] OR {8(95% CI) P aOR {8(95% CI) P
izt A

2022 93(44.9) 22(23.7) 1.000 - -

2023 114(55.1) 20(17.5) 0687 (0.348 ~1.355) 0.278 - -
Rk

B 203(98.1) 41(20.2) 1.000 - -

Hoft 4(1.9) 1(25.0) 1.317(0. 134 ~12.993) 0.814 - -
L2XeR

15 ~24 44(21.3) 14(31.8) 1.000 1.000

25 ~34 74(35.7) 21(28.4) 0.849(0.377 ~1.911) 0.693 0.824(0.314 ~2.160) 0.694

35 ~44 48(23.2) 4(8.3) 0.195(0.058 ~0.650) 0.008 0.123(0.021 ~0.724) 0.021

45 ~54 32(15.5) 1(3.1) 0.069(0.009 ~0.559) 0.012 0.075(0.006 ~0.983) 0.048

=55 9(4.3) 2(22.2) 0.612(0.112 ~3.334) 0.570 0.557(0.057 ~5.429) 0.615
WS URAR

F 15 118(57.0) 30(25.4) 1.000 1.000

B S A B 58(28.0) 9(15.5) 0.539(0.237 ~1.227) 0. 141 3.224(0.827 ~12.566) 0.092

B Sl e m 31(15.0) 3(9.7) 0.314(0.089 ~1.109) 0.072 3.212(0.461 ~22.374) 0.239
AR

R 80(38.8) 7(8.8) 1.000 a 1.000
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(8:%)
i BB NG WS ZHE M
[n(%)] (n(%)] OR {}.(95% CI) P aOR {1.(95% CI) P
KERL L 126(61.2) 35(27.8) 4.011(1.684 ~9.554) 0.002 3.457(1.174 ~10.181) 0.024
HLE CD4 2R TTH%k
<200 62(31.5) 5(8.1) 1.000 b 1.000
201 ~350 66(33.5) 17(25.8) 3.955(1.360 ~11.504) 0.012 3.095(0.952 ~10.062) 0. 060
351 ~500 37(18.8) 9(24.3) 3.664(1.122 ~11.962) 0.031 2.591(0.698 ~9.611) 0.155
>500 32(16.2) 9(28.1) 4.461(1.349 ~14.746) 0.014 4.275(1.128 ~16.197) 0.033
|1
CRFO1_AE 74(35.7) 16(21.6) 1.000 1.000
CRFO7_BC 76(36.7) 18(23.7) 1.125(0.523 ~2.419) 0.763 0.739(0.300 ~1.820) 0.511
CRF55_01B 8(3.9) 0(0.0) - - - -
B 21(10.1) 0(0.0) - - - -
HoAth 28(13.5) 8(28.6) 1.450(0.539 ~3.899) 0. 462 1.561(0.491 ~4.970) 0.451
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Table 4 Pre — treatment drug resistance mutation sites detected from participants

751 PLK 2564 NRTT i 25548 NNRTI it 25 515 INSTI i 2456 4 A
2022 -1 GI90A CRFO7_BC
2022 -2 K65R VI06A CRFO1_AE
2022 -3 M41L CRF113_0107
2022 -4 M46L CRFO1_AE
2022 -5 L74V CRFO1_AE
2022 -6 E138A CRFO7_BC
2023 -1 M1841V CRFO7_BC
2023 -2 M1841 CRFO1_AE
2023 -3 M1841V CRFO7_BC
2023 -4 M461. CRF67_01B
2023 -5 E138K CRFO7_BC
3 i @ o, T A HIV (9 AL o e e 28 A

R E HIV AL e DAL 3G R £ |, BRAE RS 151)
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N, 5 TR E A X AT —EC
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YL H AL A 42 DR, A 20. 3% , AR EE
I, Z TR T MSM R YL H 1] e b 2 5 Z IR AE 4%
FTA 4T, AL L CRFO1_AE 1 CRFO7_BC
LA 4 R S E=3, Hoh C2 $ET A e
N 2023 AR RS, Rk CRF104_0107 , w] /E K
BRI o F 4 T e, T AL 5 AR i
TR 15 ~34 % DA R R KL Lo B e
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