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Abstract: Objective To investigate the immune reconstitution of HIV/AIDS patients and its influencing factors after re-
ceiving antiviral therapy (ART) in Hangzhou City, so as to provide insights into improving the treatment effects and
quality of life in HIV/AIDS patients. Methods A retrospective cohort of HIV/AIDS patients who began antiviral treat-
ment between January 1, 2016 and August 31, 2021 and had a baseline CD4'T lymphocyte (CD4) counts of less than
500 cells/pl. or a baseline CD4/CD8'T lymphocyte (CD8) ratio of less than 0.8 in Hangzhou City was followed up until
August 31, 2023. Demographic information, antiviral therapy in formation, CD4 counts, and CD4/CD8 were collected
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from the Chinese Disease Prevention and Control Information System. A good immune reconstitution was defined as hav-
ing CD4=500 cells/uL. and CD4/CD8=0.8. The immune reconstitution status of HIV/AIDS patients were analyzed, and
factors affecting immune reconstitution were identified using a multivariable Cox proportional risk regression model. Re-
sults A total of 3 349 HIV/AIDS patients were enrolled, with a median age at ART of 31 (interquartile range, 20)
years. There were 3 075 males (91.82%), 1 600 cases with college education and above (47.78%) and 2 455 cases at
WHO clinical stage [ —1II (73.31%). There were 1 368 cases with good immune reconstitution, accounting for 40.85%,
and the proportion of HIV/AIDS patients with good immune reconstitution that began ART in 2016 was the highest,
reaching 51.90%. Multivariable Cox proportional risk regression model identified WHO clinical stage ( [ -1, HR=2.529,
95%CI: 2.023-3.162), timely ART (HR=1.196, 95%CI: 1.027-1.394), initial treatment regimen (TDF+3TC+NVP/EFV, HR=
2.185, 95%CI: 1.891-2.524; integrase inhibitors, HR=8.509, 95%CI: 6.706—10.795), baseline CD4/CD8 (=0.1, HR: 1.600-
4.515, 95%CI: 1.061-6.661), baseline hemoglobin (<90 mg/dL, HR=0.327, 95%CI: 0.121-0.880), hepatitis B infection
(HR=0.619, 95%CI: 0.457-0.840) and hepatitis C infection (HR=0.308, 95%CI: 0.099-0.956) as factors affecting immune
reconstitution in HIV/AIDS patients. Conclusion The immune reconstitution in HIV/AIDS patients after ART is associat-

ed with WHO clinical stage, timely ART, initial treatment regimen, baseline CD4/CD8, baseline hemoglobin and hepati-
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tis B or C infection.
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Table 1 Antiretroviral therapy and immune reconstitution in HIV/AIDS patients from 2016 to 2021 [n (%)]

40y AHIBIT N L Am (2] TEIR o F g R AT
2016 580 0 (0) 21 (3.62) 14 (2.41) 545 (93.97) 301 (51.90)
2017 563 2 (0.36) 26 (4.62) 16 (2.84) 519 (92.18) 268 (47.60)
2018 561 4 (0.71) 20 (3.57) 18 (3.21) 519 (92.51) 228 (40.64)
2019 549 2 (0.36) 12 (2.19) 17 (3.10) 518 (94.35) 230 (41.89)
2020 544 2 (0.37) 9 (1.64) 16 (2.94) 517 (95.04) 189 (34.74)
2021 552 4 (0.72) 14 (2.54) 12 (2.17) 522 (94.57) 152 (27.54)
it 3 349 14 (0.42) 102 (3.05) 93 (2.78) 3 140 (93.76) 1 368 (40.85)
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Table 2 Univariable Cox proportional risk regression analysis of factors affecting immune reconstitution in HIV/AIDS patients after

antiretroviral therapy

=] ORI EETRY TR ﬁﬁﬁ% it MR
R R AT e fl/9% HR{H 95%CI Pl
PEH
5 3075 1237 40.23 1.000
x© 274 131 47.81 1.113 0.929 ~ 1.333 0.245
FHRIRITAR IR 2
<30 1 465 677 46.21 1.636 1.261 ~2.122 <0.001
30 ~ 1 044 425 40.71 1.345 1.030 ~ 1.756 0.029
45 ~ 592 204 34.46 1.222 0.920 ~ 1.624 0.167
=60 248 62 25.00 1.000
SCALFRRE
Wi LI 1 079 375 34.75 1.000
R 670 283 42.24 1.135 0.972 ~ 1.347 0.109
N 1 600 710 44.38 1.315 1.160 ~ 1.490 <0.001
TR
RIS 1 964 853 43.43 1.298 1.105 ~ 1.525 0.001
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% 2 (#£) Table 2 (continued)

S| UM RETR YT 15K ﬁjﬁﬁ% S AL Al
R U758k R AT H /9% HR{Y 95%CI PAH
A A 910 335 36.81 1.035 0.863 ~ 1.240 0.714
2 5l 474 180 37.97 1.000
B BMI/ (kg/m?) ©
<185 314 119 37.90 1.000
18.5~ 1 431 623 43.54 1.220 1.003 ~ 1.485 0.047
23.0 ~ 440 203 46.14 1.293 1.031 ~1.622 0.026
=25.0 346 156 45.09 1.495 1.177 ~ 1.898 <0.001
WHO Iifi /R 7319
I~ 14 2 455 1239 50.47 3.536 2.950 ~ 4.240 <0.001
m~ Vi 894 129 14.43 1.000
YRR
S i 1135 379 33.39 1.000
[P A 2 199 982 44.66 1.478 1.313 ~ 1.664 <0.001
Fifth 12 7 58.33 2.112 0.999 ~ 4.463 0.050
1RYT ML
Pt 2 639 1 094 41.46 1.124 0.985 ~ 1.284 0.083
4 710 274 38.59 1.000
FLLMLLEH/ (mg/dL)
=90 3270 1 360 41.59 1.000
<90 79 8 10.13 0.269 0.134 ~ 0.539 <0.001
WILRIRIT 1%
AZT+3TC+NVP/EFV 732 357 48.77 1.000
TDF+3TC+NVP/EFV 1923 1118 58.14 1.676 1.479 ~ 1.899 <0.001
e W 1 7 577 421 72.96 5.009 4.087 ~ 6.139 <0.001
HAl 117 85 72.65 0.893 0.622 ~ 1.282 0.540
$E28 CD4/CDS LAY
<0.1 516 38 7.36 1.000
0.1~ 570 114 20.00 2.895 2.005 ~ 4.180 <0.001
0.2~ 1333 637 47.79 7.029 5.067 ~9.751 <0.001
=0.4 792 516 65.15 9.163 6.591 ~ 12.740 <0.001
AT R (P50
;;’%(/mL) @
<50 3 086 1 317 42.68 1.452 1.082 ~ 1.949 0.013
=50 196 46 23.47 1.000
B IR
2 186 58 31.18 0.694 0.533 ~ 0.903 0.006
& 3 163 1 310 41.42 1.000
BIFPIFERG
2 39 9 23.08 0.582 0.302 ~ 1.121 0.582
& 3 310 1359 41.06 1.000

TE: AZT, F$ZR5E; 3TC, FKFKAE; NVP, RBHCF: EFV, MKAEFE; TDF, Briktadi. " frrgdins.
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% 3 HIV/AIDS JRBIHHUEEIATT G fes PR R A L2 R Cox HLMBIXUES 15 4347
Table 3 Multivariable Cox proportional risk regression analysis of factors affecting immune reconstitution
in HIV/AIDS patients after antiretroviral therapy

A S B % Wald ¥ {H PH HRAH 95%CI
WHO Il R 5315

I~ m~ Vi 0.928 0.114 66.338 <0.001 2.529 2.023 ~3.162
TRIT I

2 % 0.179 0.078 5.293 0.021 1.196 1.027 ~ 1.394
LGV ES

TDF+3TC+NVP/EFV AZT+3TC+NVP/EFV 0.781 0.074 112.677 <0.001 2.185 1.891 ~2.524

e I 55 2.141 0.121 310.813 <0.001 8.509 6.706 ~ 10.795

HoAle 0.406 0.222 3.341 0.068 1.501 0.971 ~2.321
HLL CDA/CDS LA

0.1~ <0.1 0.470 0.210 5.023 0.025 1.600 1.061 ~2.412

0.2~ 1.254 0.195 41.540 <0.001 3.506 2.394~5.134

>0.4 1.507 0.198 57.694 <0.001 4515 3.060 ~ 6.661
HLLMLEN (mg/dL)

<90 >90 -1.119 0.505 4.900 0.027 0.327 0.121 ~ 0.880
BIF IR

2 & -0.479 0.156 9.483 0.002 0.619 0.457 ~ 0.840
A IR

2 7w -1.179 0.579 4.149 0.042 0.308 0.099 ~ 0.956

W AZT, FLRE; 3TC, FikKiE; NVP, HHFF; EFV, #KIEFHE; TDF, BT,

AWFFE R CD4 AR CD4/CDS Al 254 i bt
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R AR HE R IF I 25 R (23.18%) T AHEL, AR5
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