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ABSTRACT

Background and Aims: Hepatitis B surface antigen (HBsAg) clearance is an important endpoint in
the management of chronic hepatitis B (CHB). The aim of this retrospective longitudinal study was to evaluate
HBsAg kinetics and HBsAg clearance rates in HIV-HBYV co-infected patients receiving tenofovir (TDF)-contain-
ing antiretroviral therapy (ART).

Methods: A total of 102 Thai patients with HIV-HBV co-infection were recruited. Rates of HBsAg
clearance and longitudinal changes in HBsAg levels were performed.

Results:  Atbaseline, 55 (54%) and 47 (46.1%) patients were classified as HBe Ag-positive and HBeAg-
negative CHB, respectively. Over a median follow-up of 97 months, HBsAg declined steadily in >75% of patients
receiving ART and 11 (10.8%) patients achieved HBsAg clearance. HBsAg clearance was significantly associated
with HBeAg seroconversion, rapid HBsAg decline and HBsAg kinetic pattern, but was not related to baseline
levels of ALT, HBV DNA, HBsAg and CD, counts.

Conclusions: TLong-term TDF therapy could lead to a significant decline in HBsAg levels in patients
with HIV-HBV co-infection, particularly those with HBsAg clearance. Monitoring HBsAg levels may help iden-
tify patients who might have a high probability in clearing HBsAg on long-term ART therapy.
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INTRODUCTION

Human immunodeficiency virus (HIV) and hepa-
titis B virus (HBV) co-infection is common because
both viruses share similar routes of transmission
through blood and sexual contact. Currently, there are
approximately 40 and 400 million people worldwide
chronically infected with HIV and HBYV, respec-
tively(1-2), In addition, an estimated 10% of HIV-in-
fected individuals have chronic HBV infection, with a
higher prevalence found in HBV endemic areas includ-
ing countries in Africa and Asia. It is generally known
that HIV can accelerate the natural course of HBV-
associated liver disease, such as the progression of cir-
rhosis and hepatocellular carcinoma®). In addition,
liver-related complications have emerged as an impor-
tant cause of morbidity and mortality in HIV-HBV co-
infected patients receiving antiretroviral therapy
(ART)(D,

Antiviral therapy using tenofovir (TDF)-contain-
ing ART regimens have allowed the combined treat-
ment of HIV-HBV co-infection by suppression of vi-
ral replication. TDF appears to be one of the most po-
tent anti-HBV agents so far with a very low rate of
drug resistance(®. It has been demonstrated that long-
term TDF therapy could reduce the risk of cirrhosis in
HIV-HBYV co-infected patients(®). Although suppres-
sion of HBV DNA to undetectable levels is achievable
in most HIV-HBYV co-infected individuals, hepatitis B
s antigen (HBsAg) clearance, which represents the ul-
timate goal of HBV treatment, remains uncommon af-
ter long-term TDF therapy. A recent study in HIV-HBV
co-infected patients showed that HBsAg clearance rate
was approximately 2.5% per year(®). Recent studies
have showed that serum HBsAg level is a non-inva-
sive surrogate marker for the intrahepatic covalently
closed circular DNA (cccDNA), which is the template
of viral replication. Thus, the quantification of HBsAg
may be useful for the prediction of subsequent HBsAg
clearance and sustained virological response(?). Cur-
rently, data on the predictive value of quantitative
HBsAg during long-term potent viral suppression in
HIV-HBYV co-infected patients are limited. The aim of
this retrospective study was to evaluate on-treatment
HBsAg kinetics and HBsAg clearance in HIV-HBV
co-infected patients receiving long-term TDF-contain-
ing ART regimens.
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PATIENTS AND METHODS

HIV-HBV co-infected patients were enrolled
from the HIV Netherlands Australia Thailand Research
Collaboration (HIV-NAT) of Thai Red Cross Society
(HIV-NAT 006 long-term cohort). The criteria for pa-
tient selection were as the following: (1) patients’ age
more than 18 years, (2) HIV infection (anti-HIV and
HIV-RNA positivity), (3) chronic HBV infection (de-
tectable serum HBsAg at least 6 months), (4) hepatitis
B e antigen (HBeAg) positive or negative, and (5) pa-
tients who received TDF-containing regimens. Patients
were excluded if co-infected with hepatitis C virus
(HCV). Prior treatment with pegylated interferon
(PEG-IFN), lamivudine (LAM) and other HBV anti-
viral drugs before starting TDF was not excluded.

Routine laboratory and patient care were con-
ducted. Serum samples collected during follow-up of
every 6 months were stored at -20°C until used for the
quantitative determination of HBsAg and HBV DNA.
Informed consent was given for subjects in the study.
The study was approved by Research Ethics Commit-
tees/Institutional review boards of Faculty of Medi-
cine, Chulalongkorn University, Bangkok.

Serological and virological assays

Qualitative HBsAg, anti-HBs, HBeAg and anti-
HBe were measured by commercially available en-
zyme-linked immunosorbent assay kits (Abbott Labo-
ratories, Chicago, IL). HBsAg levels were quantified
by the Elecsys HBsAg II Quant reagent kits (Roche
Diagnostics, Indianapolis, IN). HBV DNA levels were
quantified by the Abbott RealTime HBV assay (Abbott
Laboratories, Chicago, IL). The lower limit of detec-
tion of serum HBV DNA is 10 [U/mL.

Statistical Analysis

Data were expressed as mean * standard devia-
tion (SD), and percentages as appropriate. Compari-
sons between groups were analyzed by the >2 or Fisher’
s exact test for categorical variables and by the Mann-
Whitney U-test or Student’s ¢-test for quantitative vari-
ables. P-values < (.05 were considered statistically sig-
nificant. All statistical analyses were performed using
the SPSS software for windows 21.0 (SPSS Inc., Chi-
cago, IL).



Chittmittrapap S, et al.

REsuLTS

Baseline patient characteristics

A total of 102 patients with HIV-HBV co-infec-
tion were enrolled (Table 1). The majority of the pa-
tients were men (66.7%) at a mean age of 37.1+8.9
years. In most patients, the combination of TDF and
LAM was used (n=98; 96.1%), while the remaining 4
(3.9%) patients were treated with TDF alone. Mean
baseline ALT level was 29.3x51.2 U/L, while mean
HBV DNA and HBsAg levels were 6.3+1.7 and 4.1+0.7
IU/mL, respectively.

Table 1. Baseline characteristics of the patients.
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Regarding HBeAg status at baseline, 55 (53.9%)
and 47 (46.1%) patients were positive and negative for
HBeAg, respectively. Patients with HBeAg-positive
chronic hepatitis B (CHB), compared to those with
HBeAg-negative CHB, were younger but had signifi-
cantly higher mean of HBV DNA levels. Patients with
HBeAg-positive CHB tended to have lower CD4 T-
cell counts than those with HBeAg-negative CHB, al-
though did not reach statistical significance (P=0.053).
There was no significantly difference between groups
regarding gender distribution, mean ALT and HBsAg,
as well as HBV treatment regimens.

. All HBeAg positive HBeAg negative
Characteristic (n=102) CHB (n=55) CHB (n=47) p-value
Age, years 37.1£8.6 34.6%7.8 39.248.0 0.007*
Sex (%) 0.905
Male 68 (66.7) 35 (63.6) 24 (64.9)
Female 34 (33.3) 20 (36.4) 13 (35.1)
ALT level (U/mL) 52.2435.4 51.9£36.1 53.3£37.5 0.852
HBV DNA level (log,, IU/mL) 5.1£2.5 6.212.2 3.812.0 0.001*
HBsAg level (log, , IU/mL) 3.4+1.5 3.4%1.5 3.810.6 0.176
CD, cell count (cells/uL) 343.0£319.4 273.5£258.3 404.3£378.3 0.053
Treatment regimen (%) 0.415
TDF 4(3.9) 1(1.8) 0 (0)
TDF+LAM 98 (96.1) 54 (98.2) 37 (100)
Naive for ART 57 (55.9) 27 (49.1) 23 (62.2) 0.222
Data presented as mean + SD or n (%)
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Figure 1. Kinetics of serum HBsAg levels with respect to HBsAg clearance.
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Pattern of HBsAg change and HBsAg clearance
during follow-up

Patients were followed for a median of 97 months
(range, 9-146 months) after ART initiation. During fol-
low-up, three different patterns of HBsAg kinetics were
revealed. The increase HBsAg pattern was defined as
20.5 logl0 IU/mL increase of HBsAg titer from
baseline. Decrease HBsAg pattern was defined as 0.5

Table 2. Characteristics of patients who achieved HBsAg clearance.
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log10 IU/mL decrease of HBsAg titer from baseline.
If the difference between baseline and last follow-up
was less than 0.5 log10 IU/mL, it was categorized as
steady pattern. In this study, 11 (10.8%) and 12 (11.8%)
patients were categorized as having the increase and
steady patterns, respectively, while 79 (77.4%) patients
had the decreased pattern.

A total of 11 (10.8%) patients had HBsAg clear-

No. Age  Sex ALT Baseline Baseline Baseline Last HBsAg
(year) (U/mL) HBV DNA HBsAg CD, follow-up CD,  clearance HBeAg status
(IU/mL) (IU/mL) (cells/uL) (cells/uL) (months)
1 35 F 60 12 41524 702 639 12 Positive (negative)
2 49 M 144 40 No data 349 487 20 Negative
3 32 M 34 40 No data 311 537 12 Positive (negative)
4 23 M 67 20,000,000 52,000 59 142 12 Positive (negative)
5 32 F 66 6,058,137 1,035 31 83 57 Positive (negative)
6 30 F 42 20,000,000 52,000 19 120 12 Positive (negative)
7 24 M 65 1,100,000 No data 242 373 43 Positive (negative)
8 33 M 49 44 No data 245 372 49 Positive (negative)
9 43 M 30 11 No data 746 976 12 Negative
10 63 M 33 <10 2,233.6 1015 967 25 negative
11 41 M 52 1,388,640 3,571 51 128 12 Positive (negative)
Table 3. Characteristics of the patients with respect to HBsAg clearance.
. HBsAg clearance No HBsAg clearance
Characteristics (n=11) (n=91) p-value
Age (years) 36.8%11.6 37.248.2 0.9
Sex 0.656
Male 8(72.73) 60 (65.9)
Female 3(27.27) 31(34.1)
Baseline ALT level (U/mL) 58.4131.5 51.5+£35.9 0.512
Baseline HBV DNA level (log;, IU/mL) 3.842.9 52+2.4 0.068
Baseline HBsAg level (log;, IU/mL) 2.612.5 3.5¢1.3 0.304
Baseline CD, count (cells/uL)
Before 342.74336.5 302.5£273.3 0.659
After 438.61322.7 388.1£249.9 0.549
ACD, cell count (cells/uL) 95.8493.4 85.6+101.2 0.753
HBeAg seroconversion 8(72.7) 21 (23.1) 0.001*
HBsAg decline (log,, [U/mL) 3.5+0.9 2.5+1.2 0.049*
HBsAg kinetic pattern 0.035%
Increase or steady 0(0) 23 (25.3)
Decrease 11 (100) 68 (74.7)

Data presented as mean + SD or n (%)
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ance during follow-up, all of which occurred within 5
years after initiation of therapy (Figure 1). Of these
patients, 8 (72.7%) were HBeAg-positive CHB, who
achieved HBeAg clearance with the presence of anti-
HBe. All patients were categorized as having the de-
creased pattern of HBsAg kinetics. Table 2 summa-
rizes the characteristics of patients who had HBsAg
clearance.

Factors associated with HBsAg clearance

Table 3 compares the characteristics of patients
with respect to HBsAg clearance. There was no sig-
nificance between patients with or without HBsAg
clearance in terms of age, gender distribution, baseline
ALT, HBV DNA, HBsAg levels and baseline CD, cell
counts. Patients with HBsAg clearance had higher fre-
quency of HBeAg seroconversion, higher mean HBsAg
decline and different pattern of HBsAg kinetics com-
pared to those without HBsAg clearance.

Discussion

HBsAg clearance is considered to be an impor-
tant serological endpoint in the management of chronic
HBYV infection, indicating immunological control of
the disease. Patients who achieved HBsAg clearance
have considerably decreased liver-related complica-
tions, including cirrhosis and HCC®. This retrospec-
tive longitudinal study provided data of HBsAg clear-
ance and kinetics in patients with HIV-HBV co-infec-
tion under TDF-based ART regimens. The overall rate
of HBsAg clearance in this study (approximately 11%)
was to some extent higher than that observed in most
studies conducted in HBV mono-infected patients,
which reported the clearance rates under nucleos(t)ide
analogue (NA) therapy between 0-2%(3.9). In general,
the clearance rates of HBsAg remain uncommon in
patients with HBV mono-infection treated with potent
NA, such as entecavir (ETV) or TDF. In the real world
setting, HBsAg clearance rate among 355 HBV-mono-
infected patients treated with ETV or TDF was approxi-
mately 1% after 4 years of therapy'?). In a recent large
scale study of Asian patients with HBV mono-infec-
tion treated with TDF, the rate of HBsAg clearance
was 0% through 5 years of treatment(11),

Compared with other cohorts of HIV-HBV co-
infected patients, the rates of HBsAg clearance seemed
to be diverse but higher than those found in HBV mono-
infected patients. For instance, there was no HBsAg
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clearance in 65 cases receiving TDF-based ART regi-
mens from the TECOVIR study after 12 months of
therapy(12). Such a low rate of HBsAg clearance might
reflect a relatively short duration of follow-up. In the
France cohort, HBsAg clearance occurred in 4 (2.7%)
patients after median of 2.5 years of follow-up(13). An-
other recent prospective study evaluating the efficacy
of TDF-based ART regimens in co-infected patients
demonstrated that 17 0f 290 (5.9%) patients had HBsAg
clearance after a median 4.6 years of therapy(!4). In a
multicenter European cohort of 51 co-infected patients
retrospectively followed for a mean of 43 months, 4
(8%) cases of HBsAg clearance were observed(15). In-
terestingly, in two recently published multicenter stud-
ies conducted in Dutch and Austrian cohorts, HBsAg
clearance in HIV-HBYV co-infection appeared to be rela-
tively high with approximately 12% and 17%, respec-
tively(16. 17), This discrepancy among reports is prob-
ably related to the heterogeneity of studies in terms of
populations, HBV genotypes, sample size, treatment
regimen and length of follow-up.

Recent studies have demonstrated the clinical ap-
plication of HBsAg quantification in monitoring HBV
during PEG-IFN therapy(13). In particular, on-treatment
kinetics of serum HBsAg levels can predict post-treat-
ment response to PEG-IFN therapy in patients with
HBeAg-positive and HBeAg-negative CHB(13), Unlike
in patients treated with PEG-IFN, the clinical utility of
quantitative HBsAg under NA therapy remains largely
unclear. Among patients with HBV mono-infection
treated with potent NA, the decline in HBsAg is gen-
erally slow despite a marked suppressive effect on HBV
DNA levels(. For instance, a recent study based on
long-term follow-up of patients with HBV mono-in-
fection treated with potent NA, it was showed that
HBsAg clearance was rare and the average HBsAg
decline was only 0.1 log,  TU/mL/year(9). However,
higher chance of HBsAg clearance might be observed
particularly in those who had rapid HBsAg decline of
more than 1 log10 IU/mL within 12 months of starting
NA treatment(20),

In this study, we demonstrated that serum HBsAg
declined significantly in those with HBsAg clearance.
However, the decline in HBsAg was also observed in
those without HBsAg clearance, which might reflect
an ongoing decrease in intrahepatic cccDNA. The de-
cline of HBsAg more than 1-2 log, , IU/mL in patients
without HBsAg clearance in this report was compa-
rable to that previously reported in the French study
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conducted in HIV-HBV co-infected individuals(13). In
fact, lower HBsAg levels seem to reflect improved
immune status with less active liver disease!9). In ad-
dition, patients showing rapid on-treatment HBsAg
declines are more likely to achieve virological end-
points including sustained viral suppression and sero-
logical end-points including HBsAg clearance(7). These
findings may anticipate the high probability of future
HBsAg clearance among co-infected individuals who
have continuous reduction in HBsAg levels over time.

The mechanisms underlying higher HBsAg de-
cline and clearance in patients with HIV-HBV co-in-
fection when compared to those with HBV mono-in-
fection are unclear but might be associated with sev-
eral factors. First, unlike PEG-IFN therapy, TDF mainly
affects HBV replication but lacks direct immunomodu-
latory effects. However, initiation of anti-HBV agents
in co-infected patients not only influences viral repli-
cation but also leads to the restoration of immune ac-
tivity that could enhance stronger HBsAg declines, and
may eventually lead to HBsAg clearance(15). As dem-
onstrated in this report, the HBsAg decline was ob-
served particularly in patients with an increase CD,
cell counts at the last follow-up. Thus, it could be specu-
lated that HBsAg clearance in co-infected patients was
mainly a secondary effect of ART in increasing CD,
cell counts, instead of a direct effect on viral suppres-
sion of TDF(21), These results also support the recom-
mendations to initiate TDF-containing ART regimens
early in co-infected patients as immune restoration in
an earlier phase of HBV infection may be essential for
achieving higher rates of HBsAg decline and clearance.
Second, our data showed that HBsAg clearance was
mostly confined to patients with HBeAg-positive CHB
achieving HBeAg seroconversion. This observation
was in line with previous reports demonstrating that
the magnitude of HBsAg decline and the probability
of HBsAg clearance tended to be higher among HBV
mono- and co-infected patients with HBeAg
seroconversion(20-2D) Finally, host genetic variations
such as human leukocyte antigen (HLA)-DP polymor-
phisms might influence HBV clearance, as demon-
strated in HBV mono-infected patients(?2). Additional
investigations are needed to identify host and virus-
related factors, as well as the accurate mechanisms of
HBsAg clearance in response to TDF-containing ART
regimens.

The study might have limitations due to the rela-
tively sample size and incomplete data of virological
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and serological markers in some patients. In addition,
HBYV genotypes and mutations, which might have in-
fluenced on HBsAg kinetics, were completely un-
known. However, current data on HBsAg kinetics in
Asian patients with HIV-HBV co-infection are still lim-
ited. Moreover, our cohort was based on long-term
follow-up with a median of approximately 8 years.
Thus, these data might reflect patients seen in real-life
clinical practice in a resource-limited setting, where
the prevalence of HIV-HBV co-infection is high.

In conclusion, our data demonstrated that long-
term TDF therapy could lead to a significant decline in
HBsAg levels in patients with HIV-HBV co-infection,
particularly those with HBsAg clearance. Monitoring
HBsAg levels may help identify some patients who
might have a high probability in clearing HBsAg on
long-term ART therapy.
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