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Study on the distribution characteristics of HIV strain subtypes among

newly reported infections in Hunan Province in 2023
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Abstract: Objective To analyze the characteristics and trends of HIV strain subtypes among newly reported HIV —infected
individuals in Hunan Province in 2023, and to understand the molecular epidemiological patterns of HIV strains in the
region. Methods Blood samples were collected from 539 newly reported HIV-infected individuals in Hunan Province in 2023.
RNA was extracted, and the pol gene region was amplified using nested PCR. Subtype identification and recombination analysis
were performed using phylogenetic trees and online tools. Results A total of 490 valid sequences were obtained, predominantly
from males (77.55%, 380/490), Han ethnicity (90.20%, 442/490), heterosexual transmission (72.04%, 353/490), and individuals
aged over 60 (33.47%, 164/490). The transmitted drug resistance (TDR) rate was 7.76%, with the majority of TDR mutations
occurring in non—nucleoside reverse transcriptase inhibitors (NNRTIs). Sixteen subtypes were detected, with CRFO7_BC (41.22%,
202/490) being the most prevalent, followed by CRFO1_AE (31.84%, 156/490), CRFO8_BC (8.98%, 44/490), CRF55_01B (4.29%,
21/490), B (4.29%, 21/490), CRF85_BC (2.45%, 12/490), C (1.84%, 9/490), and unique recombinant forms (URF) (2.04%, 10/490).
The CRFO7_BC subtype included two subclusters: 07_BC_MSM  (52.97%, 107/202) and 07_BC_other (47.03%, 95/202). Seven
subclusters of CRFO1_AE were identified, with the C1 subcluster being the most prevalent (45.51%, 71/156). Unique recombinant
forms (URF) were most frequently reported in Changsha (40.00% , 4/10), primarily among young individuals engaging in
homosexual transmission (80.00%, 8/10); CRF85_BC was most frequently reported in Shaoyang (91.67%, 11/12), primarily among
older individuals involved in non—marital commercial heterosexual transmission (58.33%, 7/12). Conclusion The distribution of
subtypes in Hunan Province is diverse, showing certain changes compared to past regional distributions and compositions, with
the emergence of some new recombinant subtypes. Local monitoring of HIV subtypes should be further strengthened.
Keywords: HIV; RNA; Pol gene; Subtype
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Table 1 Sociodemographic distribution of strain subtypes among newly reported HIV—-1 infected people in Hunan Province
T2 [n (%))
HFAE % Y PH
CRFO7_BCCRFOI_AECRFO8_BCCRF55_01B B CRF85_BC  C URF oAl

531 11.023 0.181
% 380 165(81.68) 118(75.64) 32(72.73) 16(76.19) 14(66.67) 10(83.33) 6(66.67) 10(100.00) 9(60.00)

x© 110 37(18.32) 38(24.36) 12(27.27) 5(23.81) 7(3333) 2(16.67) 3(33.33) 0(0)  6(40.00)
913 12350  0.079
™ 442 180(89.11) 144(92.31) 41(93.18) 19(90.48) 14(66.67) 11(91.67) 9(100.00) 9(90.00) 15(100.00)

FAl 48 22(10.89) 12(7.69) 3(6.82)  2(9.52)  7(33.33) 1(8.33) 0(0) 1(10.00) 0(0)
i3 41.171  <0.001
S 169 8542.08) 51(32.69) 4(9.09)  7(33.33) 5(23.81) 2(16.67) 2(2222) 9(90.00)  4(26.67)

CHSANE 204 79(39.11) 63(40.38) 23(5227) 9(42.86) 12(57.14) 4(33.33) 5(55.56) 1(10.00)  8(53.33)

BUSUEE 117 38(18.81) 42(26.92) 17(38.64)  5(23.81)  4(19.05)  6(50.00)  2(22.22) 0(0) 3(20.00)
Y (%)

<29 126 65(32.18) 38(24.36) 1(2.27)  7(33.33) 3(1429)  0(0) 0(0) 8(80.00) 4(26.67) 64.830  <0.001
30~44 76 33(1634) 26(16.67) 3(6.82)  5(23.81) 3(14.29) 2(16.67) 2(22.22) 1(10.00)  1(6.67)

45~59 124 46(22.77) 36(23.08) 19(43.18) 6(28.57) 7(33.33) 3(25.00) 5(55.56) 1(10.00)  1(6.67)

=60 164 58(28.71) 56(35.90) 21(47.73) 3(14.29) 8(38.10) 7(58.33) 2(22.22) 0(0) 9(60.00)
=i}

CH 17 94.46)  2(1.28)  2(4.55) 14.76)  1(4.76) 0(0) 0(0) 0(0) 2(13.33) 85516  <0.001
/N 156  46(22.77) 61(39.10) 21(47.73)  1(4.76)  8(38.10) 9(75.00)  3(33.33) 0(0) 7(46.67)

) 131 5024.75) 40(25.64) 17(38.64) 5(23.81) 8(38.10) 3(25.00) 5(55.56) 1(10.00) 2(13.33)

ErhEtE 720 35(17.33) 20(12.82)  3(6.82)  8(38.10)  1(4.76) 0(0) 1(11.11)  2(20.00)  2(13.33)

KERE 114 62(30.69) 3321.15) 1227)  6(28.57) 3(1429)  0(0) 0(0) 7(70.00)  2(13.33)
Bl 62.682  <0.001
A 267 99(49.01) 84(53.85) 35(79.55) 9(42.86) 14(66.67) 11(91.67) 6(66.67) 2(20.00) 7(46.67)
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FELRL 61 27(13.37) 27(17.31)  0(0) 3(14.29) 0(0) 0(0) 1(11.11) 0(0) 3(20.00)

BHRAL 15 94.46)  1(0.64)  3(6.82) 1(4.76) 0(0) 0(0) 1(11.11) 0(0) 0(0)
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JRYLEAE 60.908  <0.001
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Table 2 Distribution of HIV-1 subtypes in different regions of Hunan Province
HIV-1 W4 [n(%)]

CRFO7_BC CRFOI_AE CRFO8_BC CRF55_01B B CRF85_BC C URF HoAte
Kb 76 38(50.00)  26(34.21) 1(1.31) 3(3.95) 0(0) 0(0) 0(0) 4(5.26) 4(5.26)
=i 47 20(42.55)  17(36.17) 1(2.13) 0(0) 3(6.38) 0(0) 3(6.38) 2(4.26) 1(2.13)
AL TT 22 6(27.27)  8(36.36) 3(13.64) 4(18.18) 1(4.55) 0(0) 0(0) 0(0) 0(0)
i BATT 32 12(37.50)  11(34.38)  3(9.38) 0(0) 1(3.13) 0(0) 2(6.25) 0(0) 3(9.38)
ABFAT 66 22(33.33)  14(21.21)  12(18.18) 4(6.06) 2(3.03) 11(16.67) 0(0) 1(1.52) 0(0)
TR 16 743.75)  6(37.50) 1(6.25) 1(6.25) 0(0) 0(0) 0(0) 1(6.25) 0(0)
e 3 25 8(32.00)  7(28.00) 0(0) 1(4.00) 7(28.00) 1(4.00) 0(0) 1(4.00) 0(0)
t5 FH T 22 8(36.36)  11(50.00) 0(0) 0(0) 1(4.55) 0(0) 0(0) 0(0) 2(9.09)
FIET 44 4(13.33)  11(36.67)  9(30.00) 1(3.33) 1(3.33) 0(0) 3(10.00) 1(3.33) 0(0)
s T 30 13(52.00)  10(40.00) 0(0) 0(0) 0(0) 0(0) 0(0) 0(0) 2(8.00)
HAETT 25 25(56.82)  13(29.55)  2(4.55) 2(4.55) 0(0) 0(0) 0(0) 0(0) 2(4.55)
AT 33 13(39.39)  13(39.39)  4(12.12) 1(3.03) 0(0) 0(0) 1(3.03) 0(0) 1(3.03)
T 38 19(50.00)  7(18.42)  6(15.79) 2(5.26) 4(10.53) 0(0) 0(0) 0(0) 0(0)
{;ﬁif‘%&%ﬁ% 14 7(50.00)  2(1429)  2(14.29) 2(14.29) 1(7.14) 0(0) 0(0) 0(0) 0(0)
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Figure 1 Geographic distribution of HIV-1 subtypes in various cities and states of Hunan Province
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% 3 CRFO7_BC I CRFOI_AL W HEFEAFAE [ n(%) ]
Table 3 Basic features of the CRFO7 _ BC and CRFO1 _ AE subclusters [ n(%) |

A% N

%

01_AE

01_AE_C1 71 46(64.79)

01_AE_C4 39 37(94.87)

01_AE_C2 15 9(60.00)

01_AE_C5 13 13(100.00)

01_AF_other 10 8(80.00)

01_AE_C3 4(66.67)

01_AE_C9 1(50.00)
07_BC

07_BC_MSM 107 101(94.39)

07_BC_other 95 64(67.37)

L [] P R Lcane
25(35.21) 2(2.82) 69(97.18)
2(5.13) 20(51.28) 19(48.72)
6(40.00) 0(0) 15(100.00)
0(0) 10(76.92) 3(23.08)
2(20.00) 4(40.00) 6(60.00)
2(33.33) 3(50.00) 3(50.00)
1(50.00) 0(0) 2(100.00)
6(5.61) 67(62.62) 40(37.38)
31(32.63) 11(11.58) 84(88.42)
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