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[Abstract] Objective: To investigate the current situation and characteristics of human immunodeficiency virus (HIV)/hepatitis B
virus(HBV) co-infection among HIV-infected individuals, as well as to analyze the effectiveness of anti-retroviral therapy (ART) and
its influencing factors for HIV/HBV co-infected patients. Methods: The study selected newly diagnosed HIV patients in Nantong City
from January, 2016, to December, 2021, as the research subjects. Based on the results of hepatitis B surface antigen (HBsAg) testing,
the patients were categorized into two groups: an HIV mono-infection group (1 830 cases) and an HIV/HBV co-infection group
(135 cases). The study compared the HIV infection characteristics of the two groups before ART, analyzed the virological suppression
and CD4" T lymphocyte count changes after ART therapy, and evaluated the improvement of immune function and its influencing
factors. Results: HIV/HBV co-infection led to more severe immune impairment of the patients before ART than those in the HIV mono-
infection group. After receiving ART, both the HIV mono - infection group and the HIV/HBV co-infection group showed a gradual

increase in CD4" T count, and the virological suppression rate was over 90% in both groups after two years of ART. Univariate and
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multivariate logistic regression analyses showed that the increasing age at ART initiation, initial CD4" T count < 200 cells/pL, and

initial HIV RNA =4.5 [lg(copies/mL) ] were risk factors for immune reconstitution. There was also an increasing trend in the rate of

favorable immune reconstitution with a prolonged treatment time. Co - infection with HBV exacerbated immune impairment in HIV -

infected individuals before ART, which may affect immune reconstitution. Conclusion: HBV infection can worsen immune damage in

HIV-infected individuals. The current ART strategy for HIV/HBV co-infection effectively suppresses dual infection and benefits immune

reconstitution in HIV/HBV co - infection. However, there are insufficiencies in ART and efficacy monitoring in patient management,

highlighting the need for further standardization of clinical diagnosis and treatment activities.
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F1 HIVEMEE S HIVHBY A F REE RHHE
Table 1 Characteristics of HIV mono-infection group and HIV/HBYV co-infection group

Variable HIV mono-infected group(n=1 830) HIV/HBV co-infected group(n=135) P
Age[ M(Pas, P ] 46(31,55) 46(35,59) 0.670
Age[n(%)] 0.008
< 30 years 392(21.42) 22(16.30)
30-60 years 1132(61.86) 101(74.81)
> 60 years 306(16.72) 12(8.89)
Sex[n(%) ] 0.059
Male 1495(81.69) 119(88.15)
Female 335(18.31) 16(11.85)
Transmission[n(%) ]
Heterosexual 841(45.96) 70(51.85) 0.142
Homosexual 954(52.13) 65(48.15)
Other/unknown" 35(1.91) 0C0)

a: Other transmissions include the injection drug use, blood transfusion/blood products, and perinatal transmission.

&2 HIVEMERLLES HIVHBY & HBREERIGTT 5 R 6 CD4' THAET B R VIiaRESH SR
Table 2 Comparison of treatment regimen, pre-ART CD4" T count and pre-ART virus load between HIV mono-infection

group and HIV/HBYV co-infection group

Variable HIV mono-infected group(n=1 830>  HIV/HBV co-infected group(n=135) P
Initial ART treatment regimen[n(%) ] <0.001
Contains two anti-HBV drugs 1489(81.37) 131(97.04)
Contains one anti-HBV drug 341(18.63) 4(2.96)
pre-ART CD4" T cells/pLs M(Pas, Prs) ] 204.00(85.00, 323.00) 190.00(56.50,292.50) 0.107
pre-ART CD4* T n(%) ] 0.315
CD4'T < 200 cells/pL 894(48.90) 72(56.41)
CD4"T=200 cells/pL 936(51.10) 63(43.59)
pre-ART HIV RNA[n(%) ] 0.409
< 4.5[1g (copies/ml.) ] 841(45.96) 67(49.63)
=4.5[ g (copies/mL)] 989(54.04) 68(50.37)
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The result shows the median and range of CD4"T count of infected individuals in two groups after ART. Due to missing data during the retrospec-
tive survey, the detection rates of CD4"T count are as follows: one-year detection rate: HIV mono-infected group, 94.3% (1 726/1 830), HIV/HBV co-
infected group, 94.8% (128/135) ; two-years detection rate: HIV mono-infected group, 89.8% (1 365/1 520, HIV/HBV co-infected group, 90.0% (108/
120) ; three-years detection rate: HIV mono-infected group, 88.1% (1 060/1 203) ; HIV/HBV co-infected group, 86.9% (86/99) ; four-years detection
rate: HIV mono-infected group, 89.1% (767/861) , HIV/HBV co-infected group, 93.9% (62/66) ; five -years detection rate: HIV mono-infected group,
87.9%(423/481), HIV/HBV co-infected group 94.9%(37/39).

1 ART /574 CD4 T 4RAEIHH A (L ey
Figure 1 Trends of CD4' T count in the two groups after ART

FO N 84.44%(1 482/1 755).91.33%(1 327/1 453).
93.00% (1 076/1 157)  93.63% (779/832) ; HIV/HBV
A IFRBGLAIATT 1.2 3 4 SE 5 T2 22 3 R 20 5N
86.61% (110/127) + 93.97% (109/116) . 95.88% (93/
97).95.38%(62/65) . i B 2= il 28 Bl ¥5 T B[R] SE
KT, 16T 1.2 3.4 4 HIV/HBV & - B GL 41 (1) 1
HlR T HIV R, B 2 R H gt % &
X (E2).
24 EBABEHIVER LR EETRRAE

R4 HIV G G 2 3 V8 97 Ja S B A
R IR E S, FE AT 58 A (1 [a] B 14 BA %1 o DL HTV ke
T e LIRS e bR W SME, LA o HE R
Lf 351 098 191, o e B AN R 3 691 191, H0 %8 AN
KRN 38.62%. H.[H K Logistics [0l A 43 ¥ &7k, FF
& ART (I 8 B8 0 1 4h CD4™ T < 200 N wL ¥4
HIV RNA=4.5 [lg(copies/mL) |, & 3 HBV B 4L 2 5
Wi 0,925 B 8 R AT S R R R (3R 3)

B I 46 ART [AE RS L 1 51« W1 46 CD4" T ¥l 4h
HIV RNA. & 75 & JF HBV B4 AT I KAE v B AR
NS ES Logistics [T, 45 B B R U6 ART

—_

(=]

(=]
I

—o—HIV mono-infected group

-#-HIV/HBV co-infected group
W n

Nel
W
1

o)
W
1

Virological suppression rate (%)
©
S

o
(=]

2 3 4
Time since ART (years)

=]

The result shows the change trend of virological suppression rate
in two groups of infected individuals after ART. Due to missing data
during the retrospective survey, the detection rates of viral load are as fol-
lows: one-year detection rate: HIV mono-infected group, 95.9%(1 755/1
830) , HIV/HBV co-infected group, 94.1%(127/135) ; two-years detec-
tion rate: HIV mono-infected group, 95.6% (1 453/1 520) , HIV/HBV
co-infected group, 96.7% (116/120) ; three - years detection rate: HIV
mono - infected group, 96.2% (1 157/1 203) ; HIV/HBV co - infected
group, 98.0% (97/99) ; four - years detection rate: HIV mono - infected
group, 96.6%(832/861) , HIV/HBV co-infected group, 98.5%(65/66).

2 HIV 2R R4E 5 HIVHBY & F B 4H ATR H97%
BSFMFIRIFR

Figure 2 Virological suppression rate of ART in HIV

mono-infection group and HIV/HBV co-infec-

tion group
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Table 3 Univariate logistic analysis of HIV immune reconstitution
Good immune reconstitution®  Poor immune reconstitution®
Variable (n=1098) (n=691) X P OR(95%CI)

Age[n(%)] 80.593 < 0.001

< 30 years 309(28.14) 79(11.43) 1.00

30-60 years 658(59.93) 468(67.73) 56.214 <0.001 2.78(2.12-3.66)

> 60 years 131(11.93) 144(20.84) 73.841 <0.001 4.30(3.05-6.05)
Sex[n(%)] 0.016 0.898

Female 196(17.85) 125(18.09) 1.00

Male 902(82.15) 566(81.91) 0.98(0.77-1.26)
pre-ART CD4"T[n(%) ] 441.829  <0.001

=200 cells/pL 781(71.13) 139(20.12) 1.00

<200 cells/pL 317(28.87) 552(79.88) 9.78(7.80-12.28)
pre-ART HIV RNA[n(%)] 17.126 < 0.001

< 4.5[1g(copies/mL) ] 555(50.55) 280(40.52) 1.00

=4.5[1g(copies/mL) ] 543(49.45) 411(59.48) 1.50(1.24-1.82)
HBsAg[n(%)] 4.863  0.027

Negative 1034(94.17) 632(91.46) 1.00

Positive 64(5.83) 59(8.54) 1.51(1.05-2.18)
Time since ART[n(%) ] 11.822  0.019

1 year 104(9.47) 64(9.26) 1.00

2 year 174(15.85) 140(20.26) 1.889 0.169  1.31(0.89-1.92)

3 year 198(18.03) 132(19.10) 0.169 0.681 1.08(0.74-1.59)

4 year 224(20.40) 153(22.14) 0.300 0.584 1.11€0.76-1.61)

=5 year 398(36.25) 202(29.23) 1.137 0.286  0.83(0.58-1.18)

a: 176 HIV-infected patients with HIV DNA > 50 copies/mL were not included in the univariate analysis.
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Table 4 Multivariate logistic analysis of HIV immune reconstitution
Variable B SE Wald P OR(95%CD

Age

<30 years 1.00

30-60 years 0.732 0.158 21.415 <0.001 2.08(1.53-2.84)

>60 years 1.240 0.202 37.555 <0.001 3.45(2.32-5.14)
Sex

Female 1.00

Male 0.019 0.151 0.016 0.900 1.02€0.76-1.37)
pre-ART CD4'T

=200 cells/pL 1.00

<200 cells/pL 2.250 0.122 340.662 <0.001 9.49(7.47-12.05)
pre-ART HIV RNA

<4.5[1g(copies/mL) ] 1.00

=4.5[lg(copies/mL.) ] -0.066 0.118 0.309 0.578 0.94(0.74-1.18)
HBsAg

Negative 1.00

Positive 0.418 0.223 3.520 0.061 1.52(0.98-2.40)
Time since ART

1 year 1.00

2 year -0.126 0.230 0.301 0.584 0.88(0.56-1.38)

3 year -0.346 0.228 2.298 0.130 0.71(0.45-1.11

4 year -0.217 0.225 0.935 0.334 0.81(0.52-1.25)

=5 year -0.455 0.212 4.582 0.032 0.64(0.42-0.96)
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HBV I8 S T bk A TS 80 CD4" T [ 9 T3
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3 44ERT, HIV/HBV & Ff 2L 41 19 B 25 0 1) 6 1y
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Ha P2 B AN ) IR L BE 2 CD4* T=200 N/l 3 i
91015, YL FE TF 06 ART 4E RS B, Shs AR
R XU Bk g, HIV/ZHBY A I8 ARTIRYT JE &
9% R AN R XU S 25 i T HIV BRURR L2, IX A
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2RI RIEREE R TAEREZR R 220194
RATHICEREIE RN 3080 93 T I G2 W), BN
5% L _EJLE AT 4E CDA' T=500 N plL, $7 T 4
J% BRI s CDATT 350~499 N, 7R 48 G 2 LR 5
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200 ML, $2os T R B AE . ARFEHEZE CD4"T K
S, HIV SOt g 4 )& T o B S 2 6B, HIV/HBV
B IR AR T G BB . HIV UL 5
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J& » B 30% UL LR b TR EEAR,
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