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HBsAg level and clinical course in patients with chronic
hepatitis B treated with nucleoside analogue: five years
of follow-up data

Jeong Han Kim', Yun Jung Choi', Hee Won Moon?, Soon Young Ko', Won Hyeok Choe', and So Young Kwon'

! Digestive Disease Center, Departments of Internal Medicine, ZLaboratory Medicine, Konkuk University School of Medicine,
Seoul, Korea

Background/Aims: Quantification of the hepatitis B surface antigen (HBsAg) is increasingly used to determine the
treatment response in patients with chronic hepatitis B (CHB). However, there are limited data about the clinical
implications of Quantification of HBsAg long-term nucleoside analogue treatment for CHB. We investigated the
clinical correlation between HBsAg level and clinical course in patients with CHB who are treated long-term with
nucleoside analogues.

Methods: Patients with CHB who started lamivudine or entecavir monotherapy before June 2007 were enrolled.
HBsAg was quantified at baseline, at 6 months, and at 1, 2, 3, 4, and 5 years of treatment. We compared data between
the groups according to the presence or absence of a virological response (VR) and resistance.

Results: Forty-eight patients were analyzed. There was no definite reduction in HBsAg level during the early period of
treatment; differences in HBsAg levels between baseline and each time point were significant only at 5 years (P=0.028).
In a subgroup analysis, this difference was significant only in non-resistant patients at 5 years (P=0.041).

Conclusions: There was no definite decrease in the HBsAg level during the early period of nucleoside analogue
treatment, with long-term treatment being required to observe a significant reduction. (Clin Mol Hepatol
2013;19:409-416)
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INTRODUCTION

Quantification of the hepatitis B surface antigen (HBsAg) is in-
creasingly used to determine the treatment response in patients
with chronic hepatitis B (CHB). Measuring serum HBsAg concen-
tration during therapy may help to identify sustained responders
to pegylated interferon more reliably than that of serum hepatitis
B virus (HBV) DNA. HBsAg kinetics differ during interferon and

nucleoside analogue treatment.” HBsAg levels remain unchanged
during lamivudine (LMV) therapy, whereas recent studies reported
an association between a decrease in serum HBsAg and viral sup-
pression after entecavir (ETV) therapy.”® However, these studies
were performed only after short-term nucleoside analogue treat-
ment. Therefore, evaluations of the clinical implications of long-
term treatment in patients with CHB are limited.

The aim of this study was to investigate the clinical correlations
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between HBsAg level and clinical course in patients with CHB with
long-term nucleoside analogues treatment.

METHODS
Patients

We retrospectively reviewed the medical records of patients
with CHB who started LMV or ETV monotherapy as first-line treat-
ment before June 2007 at Konkuk University Medical Center,
Seoul, South Korea. The final follow-up was completed in Decem-
ber 2012. Patients were censored in cases of liver-related death or
unrelated death, loss to follow-up, liver transplantation, or a
change to another treatment protocol.

A clinical diagnosis of liver cirrhosis (LC) was based on image
findings, using methods such as abdominal ultrasonography, com-
puted tomography or magnetic resonance imaging, together with
compatible clinical features such as esophageal varices or throm-
bocytopenia.

All patients gave written informed consent for the CHB treat-
ment and storage of remnant serum samples. Approval for this
study was obtained from the Institutional Review Board of Konkuk
University Medical Center.

Measurement of HBsAg levels and response
assessment

Serial serum samples were collected from each patient at the
time of initiating each antiviral agent, and every 3 months during
the treatment and stored at -80°C.

We measured HBsAg levels in stored serum samples at baseline,
6 months, and at 1, 2, 3, 4, and 5 years of treatment using a che-
miluminescent microparticle immunoassay (Architect HBsAg QT,
Abbott Diagnostics, Chicago, IL, USA). The measurable range of
this assay is 0.05-250 IU/mL, and HBsAg was quantified at a 1:500
dilution according to the manufacturers recommendations. Sam-
ples with HBsAg levels above or below this range required a lower
or higher dilution to bring them within the measurable range.

We also assessed HBV DNA levels using real time polymerase
chain reaction (PCR) (Cobas Amplicor PCR, Roche Molecular Sys-
tems, Inc., Branchburg, NJ, USA; lower limit of detection, 20 1U/mL).
Serum were also assessed. alanine aminotransferase (ALT), biliru-
bin, HBeAg and anti-HBeAg.

Treatment response was defined as follows:
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Virological response (VR): undetectable HBV DNA by real time PCR

Virological breakthrough (VBT): increase in HBV DNA by >1 log,,
[U/mL above the nadir at the treatment 2 occasional examination

LMV resistance was detected after VBT using a restriction frag-
ment mass polymorphism (RFMP) method, as described previously.®

Statistical analysis

Continuous variables are expressed as median and range, and
categorical variables are expressed as numbers and percentiles.
The correlation between HBsAg level and clinical course was ana-
lyzed according to VR within 5 years with or without resistance to
the antiviral agent. Comparisons between groups were performed
using the chi-square test or Fisher's exact test for categorical vari-
ables and the Mann-Whitney U-test for continuous variables.
Friedman tests were used for the statistical evaluation of the base-
line and follow-up HBsAg level during the treatment period. Com-
parisons between baseline and each time points were performed
using Wilcoxon signed-rank test. A p-value < 0.05 was considered
significant. SPSS version 17.0 (SPSS Inc., Chicago, IL, USA) was
used for the statistical analysis.

Table 1. Baseline characteristics

Variables Total (n =48)
Male (n, %) 37 (77.1%)
Age (yr)’ 495 (25.0-65.0)

Antiviral agent LMV/ETV (n, %)

Duration (mon)’

39/9 (81.3%/18.8%)
63.6 (15.0-85.0)

Disease status (n, %)

Chronic hepatitis 22 (45.8%)

Cirrhosis 19 (39.6%)

HCC 7 (14.6%)
HBsAg (log;, IU/mL) 33(2.2-43)
HBV DNA (log,, IU/mL)’ 54 (3.7-76)
HBeAg positive (n, %) 23 (47.9%)
AST (U/mL)’ 89.0 (24-1709)
ALT (IU/mL)’ 115.5 (19-1894)
Total bilirubin (U/mL)" 0.8(0.3-154)
Child-Pugh score’ 5.0 (5.0-8.0)
Development of resistance (n, %) 17 (35.4%)

LMV, lamivudine; ETV, entecavir; HCC, hepatocellular carcinoma; HBsAg,
hepatitis B surface antigen; HBV, hepatitis B virus; HBeAg, hepatitis B ‘e’
antigen; AST, aspartate aminotransferase; ALT, alanine aminotransferase.
"Median (range).

http://www.e-cmh.org



Jeong Han Kim, et al.

HBsAg level in CHB treatment with oral agent

auluee ‘|1y ‘aselajsuenouiule alenedse ‘| Sy ‘uabiue 3, g sineday ‘ByagH ‘sniia g spineday ‘AgH ‘usbiue adepns g

"(9buer) uelpay
3Selajsueljoule

1eday ‘BysgH ‘ewoupied Jejnjja0ieday DIH IARIBIUS ALT ‘BUIPNAIWE| AT

000 (960) O (9%001) £1 1000 (% ¥8) 9L %€) | (9 'U) d2ueIsIsal Jo JuswdofRAsQ
100°0> (9€£06) 8C (%6°9) | 0001 (9%0) 0 (9001) 6¢ $123K G UIYIIM YA
1560 (08-09)0°¢ (08-09) 0§ LLE0 (08-09 0% (08-090¢ 2005 ybngd-piiyd
9/10 (F'S1-€0)90 (€EV-€0 0L 700 (EV-€0 01 (7'S1-€0) 90 (qw/n|) uiqnuijig [eo
8¥6°0 (0¥681-061) 06LL (0%901-0'02) 0%0L 12740 (0%901-000) 0°0L (01681-061) 06€EL (Qw/n) v
0880 (060£1-0%2) 088 0¥€7-00%) 006 SSC0 (0%€7-019€) 099 (060£1-0%2) 096 *A._ w/n|) LSY
¥9/°0 T SY) L (%679 6 [1€0 (%619) L1 Gt 1Y) Tl (9 'u) aAnIsod byyagH
9040 1Y) €S QL€ SS 090 O1L€) SS Q1Y) €5 qu/nl %'60]) YNQ AGH
8550 €v-coce €vvoee 8LE0 €vvoee €y-coce *A._E\D_ %'60)) BysgH

©l191) S %8°L1) T (%S01) ¢ ©cCLl) S JDH

(%6'LY) €1 (%€5€) 9 %Ly 8 (%676) LL sisoyuy

(%6'LY) €1 (%675 6 %t1¥) 6 (9%87¥) €1 spieday djuoiy)
YASTA} 0180 (9 'U) snieis asessiq
1000> (0'68-070) 099 (02£-051) T9C L00°0> (0°08-0G1) '9¢ (0'58-0¢k) 099 (uowr) uoneing
8100 (9%0'62/%0°1L2) 6/7C (960/9%001) 0/L 8900 (9%€°S/%L¥6) 1/3L (%928/%¥'CL) 8/1C (9 "U) ALI/AWT 2USBR [eiAnUY
€0C0 (0'59-0'60) 0°0S (065-057) 081 ¥€L'0 (065-0'50) 0'9F (0'59-067) 005 *c\o by
9810 (%9°08) ST (%9°02) Tl 0001 (%68/) Sl (%6'5/) TC (9% 'u) Sl
anjer-d wu:MM_Mw“..v:cz wuﬁwum_uwm snierd ) mm:ohmwml_nuv_mo_o‘__> ) ow:o%wml _“w_mo_o‘_; SSIqeHEA

9DUR)SISAI pue 3suodsal [e21HOJ0.IA 0} Bulpiode sdnoib om) usamiag uosiedwod Jo sisAjeuy *z ajqeL

411

http://dx.doi.org/10.3350/cmh.2013.19.4.409

http://www.e-cmh.org



Clin Mol Hepatol

Volume 19 Number 4 December 2013

"(9buer) uelpaN

‘usbnyue depns g sniedsy ‘BysgH
£000 6700 €1 vz Grene S €000 Sr-ene 6 (lz-00) €1 0z uow 09
100°0> 800 €1 6¢ O¥-€ L L 100'0> Ov-€1) 6 (L700) L0 Vid _uow gy
2000 (00 €l 6¢ Cseneg 8 €000 @s€ne 6 @700 €l 8¢ uowig¢
1000 (Cv-00) L1 0¢ 6115 Ll 1000 621 1T 4 8%-00) L1 6¢ uowl ¢
1000 (re-00) L1 L 891 ; 6 9l L00'0> 89-L1)6 8l €700 21 6¢ ouiz|
£00°0 @sr1)61 Le 061 1 9l 100'0> 0r61) € 8l O0¥-£1)61 6¢ uow 9
90£0 1) €5 Le 196 Ll 0940 ©OrL9¢ 6l 1Y) €5 6¢ uow

[(Tw/n1°*60]) YNA AGH
S0L0 (8€°0-50°0) £Z'0 C (L70-CT0-) 800 S 180 (L70-2T07) L0 6 (¥€0-0'0) €20 0z _uou o9
6£€°0 (990-%1'0-) SL'O 6¢ (9°0-8€°0-) 10°0- L w60 (S£°0-05°0) 100~ 6 (L90-61'07) 10 Yid _uow gy
1090 (0¥'0-12°0-) £0'0 6C (Sco-€z0)200- 8 9090 (85°0-19'0) L0'0- 6 (¥'0-€207) LLO 8¢ uow 9¢
€200 (81'0-17°0-) S0°0- 0€ (€00-250-) GL'0O- Ll 0670 (9z0-0£1) €10~ zl (¥70-£707) SO0~ 6¢ uow ¢
6680 (61'0-5L'0-) 80°0- Le (80'0-810-) S00- 9L 9260 (#£°0-50'0-) S0°0- 8l (87°0-51'0-) 80'0- 6¢ uowiz|
5950 (#1'0-51'0-) 90°0- Le (Clo-10-) z0o- 9l €240 (0£0-¥€0-) 200- 8l (£1°0-61'0-) 90°0- 6¢ ow g

auljaseq woJij uoiydnpai A._E\D_ o—mo_v m<mmI
7790 (€650 C (9¢-57) S S50 6€50 6 €cv08 0z _uous 09
Lo (2! 6¢ (Le0¢) L 0500 (Le0¢) € 6 €cv0)8 Yid _uow gy
LPE0 9¢67) 6¢ (L667) 8 €810 6617 6 9687 8¢ _uow 9¢
7200 ©9€80¢ 0¢ @6/ Ll €000 (L9-80) £ 4 (Ge80¢C 6¢ uow iz
Les0 (L€-0€) Le (€60 Y 9l 8110 0¥+ 8l ©9€-0€) 6¢ uow gy
000'L 9€-0€) LE (9€-0°€) 9l €670 Cytoe 8l (S€-0€) 6¢ uow 9
8550 9¢60) Le (L€-0€) Ll 8LE0 €7 6l 9€-67) 6¢ uow o

(w/n °*60]) BysgH
onjeA-4 odue)sisal-UoN u odue)sisay u onjeA-4 3 mmcoﬁ_mwm _MU_mo_o‘__> u A+V wm:On_mwm_ _mu_mo_o.__> u wli|

9dUe)SIsal pue asuodsal [ed160]01A 03 Bulpiodde uodNPal [9A3] BysgH Jo uosliedwo) *€ ajqeL

http://www.e-cmh.org

http://dx.doi.org/10.3350/cmh.2013.19.4.409

412



RESULTS
Baseline characteristics

Fourty-eight patients (37 [77.1%)] males; median age, 49.5
years) were included in the study. The antiviral agents used were
LMV (39, 81.3%) and ETV (9, 18.8%). Median duration of treat-
ment with initial nucleoside analogue was 63.6 months. Underly-
ing disease status was chronic hepatitis in 22 patients (45.8%), LC
in 19 (39.6%) and hepatocellular carcinoma (HCC) in seven
(14.6%). The baseline median HBsAg and HBV DNA levels were
3.3 logy, IU/mL and 5.4 log,, IU/mL, HBeAg was positive in 23 pa-
tients (47.9%). The median aspartate aminotransferase (AST), ALT
and total bilirubin levels were 89.0 IU/mL, 115.5 IU/mL, and 0.8
[U/mL. The median Child-Pugh score was 5.0, and resistance de-
veloped in 17 patients (35.4%) (Table 1).

Comparison of HBsAg level reduction accord-
ing to virological response

Twenty-nine patients (60.4%) achieved VR within 5 years.
Treatment duration with initial nucleoside analogue was longer
(66.0 months vs. 26.2 months, P<0.001) and incidence of resis-
tance occurrence was lower (3.4% vs. 84.2%, P=0.001) in these
patients. A tendency for ETV treatment was observed in the VR-
positive group (27.6% vs. 5.3%, P=0.068). The gender composi-
tion (P=1.000), disease status (P=0.810), and number of HBeAg-
positive patients (P=0.377) was not significantly different
between two groups. Median age (P=0.134), baseline HBsAg level
(P=0.318), HBV DNA level (P=0.760), AST (P=0.255), ALT
(P=0.454), total bilirubin (P=0.204) and Child-Pugh score
(P=0.377) were also similar between the groups (Table 2).

The median HBsAg level at each time point was similar between
the groups except at 2 years; 3.2 vs. 3.7 log,, IU/mL at 2 years
(P=0.003) (Table 3). The median decrease in HBsAg from baseline
was not different between groups (Table 3). However, the median
HBV DNA level at each time point was significantly different (Table 3).

Comparison of HBsAg level reduction accord-
ing to the occurrence resistance

Seventeen patients (35.4%) experienced resistance to the anti-
viral agent during the treatment. Among these patients, one pa-
tient experienced VR within 5 years and subsequently developed
resistance. Treatment duration with initial nucleoside analogue

http://www.e-cmh.org
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was shorter (26.2 months vs. 66.0 months, P<0.001) and achieve-
ment of VR within 5 years was lower (5.9% vs. 90.3%, P<0.001)
in these patients. Use of LHV was more frequent proportion in
the resistance group than that in the non-resistance group
(100.0% vs. 71.0%, P=0.018). The incidence of male gender
(P=0.486), disease status (P=0.757), and HBeAg-positive patients
(P=0.764) was not significantly different between the groups. Me-
dian age (P=0.203), baseline HBsAg level (P=0.558), HBV DNA
level (P=0.706), AST (P=0.880), ALT (P=0.948), total bilirubin
(P=0.176), and Child-Pugh score (P=0.957) were also similar be-
tween the groups (Table 2).

Median HBsAg level at each time point was similar between the
groups except at 2 years; 3.7 vs. 3.2 log,, IU/mL at 2 years
(P=0.022) (Table 3). The median reduction in HBsAg from baseline
was not different between the groups (Table 3). The median HBV
DNA level at each time point was significantly different (Table 3).

Significant difference in HBsAg level from
baseline

According to Friedman test, there was a statistically significant
difference in HBsAg level between baseline and at 5 years treat-
ment period in all patients (x’=18.706, P=0.005). In subgroup
analysis, VR-positive group (x’=13.154, P=0.041), Non-resistance
group (x’=15.122, P=0.019) and LMV group (1’=18.686, P=0.005)
showed significant differences.

The difference in HBsAg level from baseline and each time point
in all patients was not significant until year 3. A tendency for a
difference was observed at year 4 (P=0.079), which became sig-
nificant at year 5 (P=0.028). In a sub-analysis according to the ex-
perienced of flow the baseline VR within 5 years, the difference in
HBsAg level terded to show at year 4 (P=0.072), and year 5
(P=0.075) in the VR-positive group. In a sub-analysis according to
the development of resistance, the non-resistance group showed a
significant difference in HBsAg level from the baseline at year 5
(P=0.041). In a sub-analysis according to the antiviral agent, the
LMV group showed a significant difference at year 5 (P=0.041)
(Fig. 1).

DISCUSSION
HBV infection is the one of the most common causes of chronic

liver disease in Korea.” Although the prevalence of chronic HBV in-
fection is decreasing, it is still a major etiology of LC and HCC in
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Since the 1960s, HBsAg has been the hallmark of HBV infec-
tion.” Studies that used newly available automated quantitative
assays have shown that serum HBsAg levels vary significantly dur-
ing the different phases of chronic HBV infection and are inversely
correlated with the immune control of HBV; the higher the control,

| Several studies have shown that the

the lower the HBsAg leve
decline in serum HBsAg levels during treatment with peg-interfer-
on mimics that of intrahepatic covalently closed circular DNA, sug-
gesting that a decline in serum HBsAg level is associated with the
induction of an effective anti-HBV immune response.”™ In con-
trast, treatment with nucleoside analogues may induce pro-
nounced HBV DNA declines; however, the effect on serum HBsAg
level is very limited and the HBsAg decline during treatment is
considerably slower than that observed for HBV DNA.*™" There-
fore, the clinical application of HBsAg level in patients treated
with nucleoside analogues is limited."

Many patients were treated with LMV in our study. Current
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Figure 1. HBsAg level at each time point and significance of difference relative to baseline. (A)
Total patients, (B) virological response (+), (C) virological response (=), (D) resistance, (E) non-
resistance, (F) lamivudine, (G) entecavir. "Wilcoxon signed-rank test. "Friedman test.

treatment guidelines recommend ETV or tenofovir (TDF) as the
first-line oral antiviral agent.“""8 However, ETV has been available
since year 2007 in Korea and TDF has been available since 2011.
Therefore, many patients who started before that time used LMV.
Although LMV is less potent than ETV or TDF, we observed a re-
duction in HBsAg level if there was successful long-term treatment
response. However, it is difficult to observe a significant reduction
in HBsAg level with short-term treatment, although ETV is more
potent than LMV. Reijinders et al compared HBsAg kinetics be-
tween a 48 week treatment with peg-interferon and ETV and ob-
served a significant reduction in HBsAg level, mainly in peg-inter-
feron-treated patients." Fung et al” also reported that the
majority of patients with CHB after 2 years of ETV treatment do
not show a significant decline in HBsAg level despite suppression
of HBV DNA. A successful long-term treatment is required to ob-
serve a significant change in HBsAg level with nucleoside ana-
logues, and frequent HBsAg measurement may not be necessary.
In patients with CHB treated with LMV, the percentage of ob-

http://www.e-cmh.org



served resistance is reported to be 24% if treated for >1 year and
70% if treated for >4 years.” Fasano et al’' reported 11.7% HB-
sAg clearance in HBeAg-negative patients with CHB successfully
treated with LMV monotherapy for at least 5 years. In that report,
patients showing LMV resistance were censored. Therefore, the
pattern of HBsAg level change in patients with resistance to LMV
was not shown. In the current study, HBsAg level remained un-
changed during the treatment in the resistance group. However,
the reduction was significant after 5 years of treatment in patients
without resistance. Furthermore, patients with a VR within 5 years
did not show a difference in HBsAg, and one patient developed
resistance after 5 years of treatment in the VR (+) group. This re-
sult shows that VR does not guarantee a patient to be free of re-
sistance. Current CHB treatment guidelines suggest that a loss of
HBsAg is the final treatment goal."”"® HBsAg quantification may
become more important than HBV DNA level in monitoring treat-
ment efficacy.

Major limitation of current study is a small scale. We used non-
parametric analysis for this reason. Although only difference of
HBsAg level from baseline was significant, HBsAg level at each
time point could become different between groups if more pa-
tients were included and follow up period was longer than 5
years. Difference of HBsAg level from baseline in VR-positive
group was not significant, this may be also due to small number of
patients.

In conclusion, a reduction in HBsAg level during nucleoside ana-
logue treatment was not definite during the early phase, but it de-
creased slowly during treatment. Long-term treatment is required
to observe significant reduction in HBsAg, but frequent HBsAg
measurements are not necessary.
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