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High rates of hepatitis B virus (HBV) functional cure among HIV/HBV
coinfected Chinese adults on antiretroviral therapy
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Reports suggest that approximately 37.7 million people
are infected with human immunodeficiency virus (HIV)
worldwide,!" and 10% to 28% of people living with HIV
(PLWH) are coinfected with hepatitis B virus (HBV).!!
The routes of transmission shared by both HIV and HBV
may explain the relatively high proportions of HIV/HBV
coinfection,'®! which represent a significant challenge to
global public health. In China, hepatitis B surface anti%en
(HBsAg) prevalence is estimated at 13.7% in PLWH.™

Compared to HBV mono-infected individuals, those
coinfected with HIV may experience a faster progression
of liver disease and an increased risk of developing
advanced liver diseases such as cirrhosis or hepatocellular
carcinoma (HCC).*! Despite the widespread utilization of
potent antiretroviral regimens with antiviral activities
against both HBV and HIV, liver-related mortality
remains the second most common cause of death among
coinfected individuals.!®! In addition, despite the early
introduction of antiretroviral therapy (ART), HIV/HBV
coinfected individuals with high HBV replication profiles
continue to have a higher mortality risk.””) HBsAg
clearance/loss with or without development of hepatitis
B surface antibody (anti-HBs) is regarded as a “functional
cure” for HBV mono-infection.®! Functional cure
decreases the risk of liver disease progression and
development of HCC.!®?! In short, this is the ultimate
treatment target for HIV/HBV coinfected individuals.

Although HIV inhibits the host immune response which
becomes vulnerable to chronic HBV infection, functional
cure in HIV/HBV coinfected individuals treated with
tenofovir disoproxil fumarate (TDF)-based ART and
immunological recovery seems to be more achievable than
in those with HBV mono-infection.!”] Recent studies
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indicate that cumulative HBsAg loss rates varied between
10% and 18% in developed countries after long-term
HBV-active ART.1'%"3! Thus far, however, HBsAg loss
and its determinants are rarely studied in China,
particularly in individuals coinfected with HIV/HBV
receiving long-term ART. In this retrospective study, we
investigated HBsAg loss and the factors associated with
HBV functional cure in a Chinese HIV/HBV cohort with a
median follow-up of at least 5 years.

This study was conducted in compliance with the
Declaration of Helsinki. Ethical approval was obtained
from the Human Medical Ethics Committee of Tianjin
Second People’s Hospital (No. 2022-06). Weritten
informed consent was provided by each recruited
participant.

This non-interventional, retrospective study examined a
cohort of HIV/HBYV coinfected patients treated at Tianjin
Second People’s Hospital, between January 2010 and
March 2021. In this cohort study, patients who met the
following inclusion criteria were enrolled: (1) >18 years
old, (2) HIV-positive, (3) chronic HBV-positive (HBsAg
positive for at least 6 months), and (4) > 12 months of
stable anti-HBV-ART containing TDF or tenofovir
alafenamide (TAF) in combination with lamivudine
(3TC) or emtricitabine (2°,3’-dideoxy-5-fluoro-3’-thiacy-
tidine [FTC]). Exclusion criteria were hepatitis C and D
infection, death, inadequate data, and loss to follow-up.

At study enrollment and each subsequent visit, clinical and
laboratory data were collected. Alanine aminotransferase
(ALT), hemoglobin, platelets, HBsAg, anti-HBs, hepatitis
B e antigen (HBeAg), hepatitis B e antibody (anti-HBe),
HBYV deoxyribonucleic acid (DNA), HIV ribonucleic acid
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(RNA), and cluster of differentiation 4 (CD4) cells count
were measured every 3 to 12 months. Demographic
information was taken from medical records.

Participants (with at least one HBV serology test) who
have been monitored for at least one year were included in
our study. Elevated ALT was defined as >40U/L.
Significant fibrosis was defined as fibrosis-4 score
>3.25. CD4" T-cell gain was defined as CD4 count
increase 1year after treatment initiation."*! HBV func-
tional cure was defined as serum HBsAg seroclearance
with or without anti-HBs positivity, and undetectable
serum HBV DNA.*

The chi-squared test, Fisher’s exact test, and Mann-
Whitney U test were used for statistical analysis. Logistic
regression models were used to identify the factors
associated with HBV functional cure. A P <0.05 was
considered statistically significant. All analyses were
performed using SPSS version 26.0 for Windows (SPSS,
Chicago, IL, USA).

Participants’ clinical and demographic features were
categorized depending on their HBsAg seroclearance status.
The details were presented in [Supplementary Table 1,
http://links.lww.com/CM9/B376]. The 240 patients had a
median age of 41 years (Q—Qj3: 35-52 years), and 229
(95.4%) were males. The predominant transmission route
of infection was sexual intercourse (homosexual [149,
62.1%] and heterosexual [61,25.4%]). Moreover, vertical
HBV transmission was self-reported by 59 (24.6%)
patients. The median CD4 count and, HIV RNA was
245 cells/L (Q1—Qj3: 109-361 cells/L) and 38,636 copies/
mL (Q—Q3: 12,975-91,333 copies/mL), respectively.
Ninety-nine (41.3%) patients were HBeAg positive, and
157 (65.4%) were HBV DNA positive. The baseline ALT
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was elevated in 58 (24.2 %) patients. Significant fibrosis was
seen in 22 (9.2%) of the individuals.

Overall, 240 HIV/HBV coinfected individuals were fol-
lowed up for a median of 5.4 (Q;—Qj3: 2.5-7.5) years. Of
note, 11.3% (27/240) achieved our definition of HBV
functional cure (HBsAg loss). Subsequent investigations
revealed that 19 (19/27, 70.4%) were positive for anti-
HBs. When comparing patients with HBsAg loss to those
with HBsAg persistence, we noted a statistically significant
difference in age (P =0.006), HIV risk factor (P =0.026),
vertical transmission of HBV (P=0.015), duration of
ART (P=0.017), and CD4 gain (P =0.009) [Supplemen-
tary Table 1, http:/links.lww.com/CM9/B376].

Multivariable regression analysis showed that vertical
transmission of HBV (adjusted odds ratio [aOR], 23.37;
95% confidence interval [CI]: 1.57-347.24; P=0.022),
duration on ART (aOR, 1.22; 95% CI: 1.04-1.44;
P=0.016), and CD4" T-cell gain (aOR, 1.01; 95%CI:
1.00-1.01; P=0.005) were associated with increased
odds of HBsAg seroclearance. HBeAg positive at baseline
was associated with decreased odds of HBsAg seroclear-
ance (aOR, 0.26;95%CI: 0.09-0.75; P =0.012) [Table 1].

This Chinese cohort of HIV/HBV coinfected patients on
TDF-/TAF-containing ART shows 11.3% of HBsAg
seroclearance during a median follow-up of 5.4 years.
The longer duration of ART, higher increases in CD4
count, and HBeAg positive at baseline were more likely to
achieve HBsAg seroclearance.

The higher incidence of HBsAg loss might possibly be
attributed to the relatively long-time follow-up. In
comparison, the Zambian cohort was followed up for
just 2 years (10% of HBsAg loss), while the American and

Table 1: Factors associated with HBsAg seroclearance.

Univariable Multivariable

Variables OR (95% CI) P values a0R (95% Cl) P values
Male 0.78 (0.09-6.35) 0.817 0.99 (0.09-11.15) 0.991
Age 1.05 (1.02-1.09) 0.005 1.04 (0.99-1.09) 0.065
HIV risk factor

Sexual transmission Ref Ref Ref Ref

No sexual transmission 0.24 (0.03-1.87) 0.174 0.16 (0.02-1.45) 0.102
Vertical transmission of HBV 9.73 (1.29-73.34) 0.027 23.37 (1.57-347.24) 0.022
Baseline CD4" T-cell

<200 cells/nL Ref Ref Ref Ref

200-499 cells/pL 0.68 (0.29-1.59) 0.375 0.64 (0.24-1.72) 0.377

>500 cells/pL 0.99 (0.26-3.81) 0.991 1.28 (0.26-6.26) 0.759
Elevated baseline ALT" 1.13 (0.43-2.95) 0.802 1.42 (0.45-4.47) 0.549
Duration of ART 1.20 (1.04-1.38) 0.010 1.22 (1.04-1.44) 0.016
HBV DNA positive at baseline 1.35 (0.59-3.05) 0.476 2.86 (0.96-8.49) 0.058
HBeAg positive at baseline 0.52 (0.23-1.17) 0.113 0.26 (0.09-0.75) 0.012
Significant liver fibrosis’ 0.38 (0.13-1.14) 0.083 0.53 (0.13-2.22) 0.388
CD4* T-cell gain® 1.00 (1.00-1.01) 0.040 1.01 (1.00-1.01) 0.005

" Defined as >50 U/L for men and >40 U/L for women. " Based on FIB-4 score >3.25. ¥ Defined as CD4" T-cell count increase at 1 year after treatment.
ALT: Alanine aminotransferase; aOR: Adjusted odds ratio; ART: Antiretroviral therapy; CI: Confidence interval; DNA: Deoxyribonucleic acid; FIB-4:
Fibrosis 4; HBeAg: Hepatitis B e antigen; HBsAg: Hepatitis B surface antigen; HBV: Hepatitis B virus; HIV: Human immunodeficiency virus; OR: Odds

ratio; Ref: Reference.
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German cohorts were observed for 7.3 (10% of HBsAg
loss) and 11 years (18% of HBsAg loss),!' "2 respective-
ly. The median time to HBsAg loss in our study was
6.7 years, indicating that longer durations of HBV-active
ART may lead to higher rates of HBsAg loss in HIV/HBV
coinfection.

Notably, the increase in CD4 count one year after ART
initiation significantly influenced HBsAg seroclearance
rates. Upon ART initiation, the suppressed immune
system starts to recover, hence boosting the likelihood
of HBsAg clearance in coinfected individuals. It seems that
immunological restoration has a significant influence on
HBsAg removal. Our results show that the baseline CD4
count is not associated with HBsAg-seroclearance, which
contradicts previous reports. Indeed, the negative effects
of low baseline CD4 count on HBsAg seroclearance have
been established in previous studies.''®'*! Thus, further
investigations with a larger sample size are needed to
confirm our observations.

Vertical transmission of HBV, which represents 24.6% of
our coinfected cohort, is linked to a reduced likelihood of
clearing HBsAg. In comparison to Western countries,
HBYV in China is transmitted early in life either perinatally
or horizontally in infancy.'"*! Thus, individuals may have
been infected with HBV before becoming infected with
HIV. Consequently, they seldom achieve functional cure
despite being treated with modern ART."® As such, our
findings reflect that the timing of HBV acquisition
especially the longer duration of HBV infection does
not favor functional cure in coinfected adults.

This study has several limitations. Firstly, due to our study
design, some data are unavoidably missing. Secondarily,
since study visits spanned from three months to a year,
the median time to HBsAg loss or seroconversion may
have been overstated. Moreover, the present findings need
to be further validated in a larger-scale study.

In conclusion, HIV/HBV coinfected individuals receiving
long-term TDF-/TAF-based ART in Tianjin (China)
displayed a high percentage of HBV functional cure.
Further studies are required to understand how immune
recovery in HIV infection impacts HBV control, which
could be relevant to new therapies for HBV functional
cure.

Funding

This study was supported by grants from the National
Natural Science Foundation of China (No. 82002136),
the Health Science and Technology Project of Tianjin
Health Commission ((Nos. TJW]J2021MS033 and
7C20037), and the Tianjin Key Medical Discipline
(Specialty) Construction Project (No. TJYXZDXK-
059B).

Conflicts of interest

None.

WWW.CIj.org

References

1. UNAIDS. Global HIV & AIDS statistics — Fact sheet. UNAIDS:
UNAIDS, 2021. Available from https://www.unaids.org/en/resour
ces/fact-sheet [Accessed on Jan 1, 2022].

2. Zaongo SD, Ouyang ], Chen Y, Jiao YM, Wu H, Chen Y. HIV
Infection predisposes to increased chances of HBV infection:
current understanding of the mechanisms favoring HBV infection
at each clinical stage of HIV infection. Front Immunol
2022;13:853346. doi: 10.3389/immu.2022.853346.

3. Leumi S, Bigna JJ, Amougou MA, Ngouo A, Nyaga UF, Noubiap JJ.
global burden of hepatitis b infection in people living with human
immunodeficiency virus: a systematic review and meta-analysis.
Clin Infect Dis 2020;71:2799-2806. doi: 10.1093/cid/ciz1170.

4. YuS, YuC, LiJ, Liu S, Wang H, Deng M. Hepatitis B and hepatitis
C prevalence among people living with HIV/AIDS in China: a
systematic review and meta-analysis. Virol J 2020;17:127. doi:
10.1186/5s12985-020-01404-z.

5. Shahriar S, Araf Y, Ahmad R, Kattel P, Sah GS, Rahaman TI, ez al.
Insights into the coinfections of human immunodeficiency virus-
hepatitis B virus, human immunodeficiency virus-Hepatitis C Virus,
and Hepatitis B virus-Hepatitis C virus: prevalence, risk factors,
pathogenesis, diagnosis, and treatment. Front Microbiol
2021;12:780887. doi: 10.3389/fmicb.2021.780887.

6. Smith C, Sabin CA, Lundgren JD, Thiebaut R, Weber R, ez al. Data
Collection on Adverse Events of Anti HIVdSG. Factors associated
with specific causes of death amongst HIV-positive individuals in
the D:A:D study. AIDS 2010;24:1537-1548. doi: 10.1097/
QAD.0b013e32833a0918.

7. Kouame GM, Boyd A, Moh R, Badje A, Gabillard D, Ouattara E,
et al. Higher mortality despite early antiretroviral therapy in human
immunodeficiency virus and Hepatitis B Virus (HBV)-coinfected
patients with high HBV replication. Clin Infect Dis 2018;66:112—
120. doi: 10.1093/cid/cix747.

8. Cornberg M, Lok AS, Terrault NA, Zoulim F, Faculty E-AHTEC .
Guidance for design and endpoints of clinical trials in chronic
hepatitis B - report from the 2019 EASL-AASLD HBV Treatment
Endpoints Conference(double dagger). J Hepatol 2020;72:539-
557. doi: 10.1016/j.jhep.2019.11.003.

9. Boyd A, Dezanet LNC, Lacombe K. Functional cure of Hepatitis B
Virus infection in individuals with HIV-coinfection: a literature
review. Viruses 2021;13:1341. doi: 10.3390/v13071341.

10. Jain MK, Vigil KJ, Parisot P, Go G, Vu T, Li X, et al. Incidence and
predictors of Hepatitis B surface antigen clearance in HIV patients:
a retrospective multisite study. Open Forum Infect Dis 2021;8:
ofab116. doi: 10.1093/ofid/ofab116.

11. van Bremen K, Hoffmann C, Mauss S, Lutz T, Ingiliz P, Spinner
CD, et al. Obstacles to HBV functional cure: late presentation in
HIV and its impact on HBV seroconversion in HIV/HBV
coinfection. Liver Int 2020;40:2978-2981. doi: 10.1111/liv.14684.

12. Chihota BV, Wandeler G, Chilengi R, Mulenga L, Chung RT,
Bhattacharya D, et al. High rates of Hepatitis B Virus (HBV)
functional cure among human immunodeficiency virus-HBV
coinfected patients on antiretroviral therapy in Zambia. J Infect
Dis 2020;221:218-222. doi: 10.1093/infdis/jiz450.

13. Audsley J, Avihingsanon A, Littlejohn M, Bowden S, Matthews
GV, Fairley CK, er al. Long-term TDF-inclusive ART and
progressive rates of HBsAg loss in HIV-HBV coinfection-lessons
for functional HBV cure? ] Acquir Immune Defic Syndr
2020;84:527-533. doi: 10.1097/QAIL.0000000000002386.

14. Ning Q, Wu D, Wang GQ, Ren H, Gao ZL, Hu P, et al. Roadmap to
functional cure of chronic hepatitis B: an expert consensus. J Viral
Hepat 2019;26:1146-1155. doi: 10.1111/jvh.13126.

15. Liu J, Liang W, Jing W, Liu M. Countdown to 2030: eliminating
hepatitis B disease, China. Bull World Health Organ 2019;97:230-
238. doi: 10.2471/BLT.18.219469.

16. Kramvis A. Challenges for hepatitis B virus cure in resource-limited
settings in sub-Saharan Africa. Curr Opin HIV AIDS 2020;15:185-
192. doi: 10.1097/COH.0000000000000619.

How to cite this article: Xia H, Gao L, Hu Y, Huang X, Wu H, Ma P.
High rates of hepatitis B virus (HBV) functional cure among HIV/HBV
coinfected Chinese adults on antiretroviral therapy. Chin Med ]
2022;135:2744-2746. doi: 10.1097/CM9.0000000000002501

2746


https://www.unaids.org/en/resources/fact-sheet
https://www.unaids.org/en/resources/fact-sheet
http://www.cmj.org

	High rates of hepatitis B virus (HBV) functional cure among HIV/HBV coinfected Chinese adults on antiretroviral therapy
	Funding
	Conflicts of interest
	References


