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Abstract

AIM: To assess the peripheral T lymphocyte subsets in
chronic hepatitis B virus (HBV) infection, and their dy-
namics in response to adefovir dipivoxil monotherapy.

METHODS: Proportions and absolute counts of pe-
ripheral natural killer cells, B cells, CD8+, CD4+, CD8+
CD38+, CD8+CD28+ and CD4+CD28+ T cells were
determined using three-color flow cytometry in chronic
hepatitis B patients (7 = 35), HBV carriers (7 = 25) and
healthy controls (7 = 35). Adefovir dipivoxil was initi-
ated in 17 chronic hepatitis B patients who were regu-
larly followed for 72 wk, during which period the T cell
subsets and serum viral load were measured at each
follow-up point.

RESULTS: The peripheral CD4+ T cell counts and
CD8+ T cell counts decreased in chronic HBV infec-
tion. In chronic hepatitis B patients, proportions of
CD8+CD38+ T cells were 62.0% * 14.7%, much
higher than those of HBV carriers and healthy con-
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trols. In the 13 hepatitis B patients who were treated
and responded to adefovir dipivoxil, proportions of
CD8+CD38+ T cells decreased from 53.9% + 18.4%
pre-therapy to 20.1% + 11.3% by week 72 (P < 0.001),
concomitant with viral load decline (HBV DNA fell from
7.31 to 3 log copies/mL). CD8+ T cell counts also un-
derwent an average increase of 218 cells/uL by the end
of 72-wk treatment. In those who failed the therapy,
the CD8+CD38+ T cell population had more fluctua-
tions.

CONCLUSION: CD8+ T cells abnormally activated in
chronic HBV infection can be partially reversed by an-
tiviral therapy. HBV-associated immune activation may
be a crucial part of the pathogenesis and a promising
target of treatment.

© 2011 Baishideng. All rights reserved.
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INTRODUCTION

Hepatitis B virus (HBV) infection is a global public
health concern. Despite the availability of effective vac-
cines since the 1980s, approximately one third of the
world’s population has serological evidence of past or
present infection with HBV'". In China, over 8% of the
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whole population is chronically infected. Although these
patients can remain asymptomatic for years, chronic hep-
atitis B (CHB) is a progressive disease that can result in
cirrhosis or hepatocellular carcinoma, and related death.

Hepatitis B virus is a noncytopathic virus. Clinical
outcomes of HBV infection largely depend on the quality
and strength of the host’s immune response. Studies have
revealed that T cellular immune responses are essential
for disease pathogenesis[z’al, and have identified CD8+ T
lymphocytes as the main cellular subset responsible for
viral control™. Compared with acute self-limiting infec-
tion, lack of vigorous and multispecific T cell response in
chronic HBV infection has been observed, which leads
to the failure of viral clearance and the progression of
disease™”. The composition of peripheral T cell subpopu-
lations, on the other hand, serves as a valuable index for
evaluating T immune status in chronic HBV infection.
Impaired balance of peripheral T subpopulations has
been reported at various stages of chronic HBV infec-
tions, associated with HBV replication levels, and can be
partially restored after antiviral therapy™'". However, re-
sults from previous studies are controversial as regards the
exact changes taking place during chronic HBV infection,
and few have gone so far as to investigate the dynamics of
more specific T cell subpopulations (e.g., CD38+/CD28+
activated T cell subpopulation or other functional sub-
populations), or their changes upon antiviral treatment.

CD38, a marker of T cell activation, has shown el-
evated level of expression with many acute or chronic
infections">"”. With some infections, a correction of
CD38 expression level could also be observed soon after
effective treatment, e.g. human immunodeficiency virus
(HIV), Epstein-Barr virus (EBV) infections". Whether
it is the same case with chronic HBV infection deserves
more exploration. Adefovir dipivoxil (ADV), a synthetic
nucleotide analogue of adenosine monophosphate, has
been proven to provide biochemical, virological and his-
tological improvement at the 10 mg oral dose daily"”"",
Its potency at inhibiting HBV replication raises the pos-
sibility that ADV may help to improve and restore the
T cell profile, including CD38+ expression. The present
investigation intended to give an initial assessment of
the peripheral T lymphocyte subpopulations at different
clinical stages of chronic HBV infection, and evaluate dy-
namics of these subpopulations with ADV monotherapy
in treatment-naive chronic hepatitis B patients, especially
those of CD8+CD38+ T lymphocytes.

MATERIALS AND METHODS

Patients

A total of 60 patients were enrolled from March to
November 2007 at the Outpatient Hepatitis Clinic of
Peking Union Medical College Hospital (PUMCH), Bei-
jing, China. Among them, 35 patients displayed clinical,
biochemical and virological evidence of HBe-positive
chronic hepatitis B [hepatitis B surface antigen (HBsAg)
positive, hepatitis B e antigen (HBeAg) positive, anti-
HBe negative, anti-HBc positive], with fluctuating levels
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Table 1 Baseline characteristics of the patients (7 = 95) n (%)

Characteristics Hepatitis B HBV carriers Healthy
patients (n = 25) controls
(n = 35) (n = 35)
Mean age (yr) 344+135 31.2+13.3 34.0+9.1
Sex (male/female) 29/6 13/12 21/14
Ethnic background Han 35 (100) Han 25 (100) Han 35 (100)
Serum ALT level (IU/L) 281 +59.1 253 +11.5 21.4+10.2
HBV DNA level 7.68 +0.98 8.43 £ 0.89 <3
(log copies/mL)
Positive for HBeAg 35 (100) 25 (100) 0 (0)
Prior medication for HBV 0 (0) 0(0) 0 (0)

ALT: Alanine aminotransferase; HBV: Hepatitis B virus; HBeAg: Hepatitis
B e antigen.

of alanine aminotransferase (ALT) (ranging from 82 to
252 U/L) and HBV DNA (ranging from 7.8 X 10’ to 4.3
X 10° copies/mL). The other 25 patients were assigned
as HBV carriers with positive HBsAg, various HBV
DNA levels and normal ALTs. Standards of patient
selection were based on 2009 AASLD (American As-
sociation for the Study of Liver Diseases) guidelines on
chronic hepatitis B". Another 35 healthy subjects were
also included as controls. All individuals were negative
for anti-hepatitis C virus and HIV-1, and for other mark-
ers of viral or autoimmune hepatitis. The study protocol
was approved by the local Ethical Committee, and all
subjects provided written informed consent. Full base-
line characteristics and virological data are summarized
in Table 1.

Among the 35 chronic hepatitis B patients, 17 were
then assigned to adefovir dipivoxil monotherapy at the
oral dose of 10 mg/d (Deyang Huakang Pharmaceutical
Co., Ltd., Sichuan, China), based on their clinical mani-
festations and patient agreement. All treated patients
were followed for at least 48 wk after adefovir dipivoxil
initiation; 14 of them were followed for 72 wk, and still
remain on the follow-up list. Virological, biochemical and
serological assessments, as well as T' cell subset measure-
ment of these patients, were carried out before treatment
and at each follow-up point.

Virological assessments

Serum HBV DNA load was assessed with real-time fluo-
rescent quantitative polymerase chain reaction method
(Real-Time-PCR) using a Lightcycler PCR system (FQD-
33A, Bioer) with a lowest limit of detection of approxi-
mately 10’ viral copies/mL. The expetimental procedures
were performed in strict accordance with the reagent kit
(Shenzheng PG Biotech Co., Ltd.) package insert. The
primer was provided in the kit, the reaction volume was
40 pL, and the reaction condition was 37°C for 5 min,
94°C for 1 min then 40 cycles as 95C for 5 s and 60°C
for 30 s. HBV markers (HBsAg, HBsAb, HBeAg, HBe-
Ab, HBcAD) were measured by ELISA (enzyme-linked
immunosorbent assay) method (Anthos 2010, Austria).
The experimental methods followed the guidelines writ-
ten in the reagent kit (Sino-American Biotech Co., 1.td.).
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Table 2 Counts and proportions of patient peripheral lymphocyte subsets

HBV carriers (n = 25) Healthy controls (7 = 35)

T subsets CHB patients (7 = 35)
White blood cells x 10°/L 496 +1.18°
Lymphocytes x 10°/L (%) 1.60+0.51° (32.7 + 8.7)
Natural killer cells /pL (%) 197 £102° (122 +5.1)
B cells/ L (%) 228 +148 (14.3 + 6.3)
CD3+ T cells/uL (%) 1145 +380° (71.5 £ 7.1)
CD3+CD4+ T cells/pL (%) 573 +194° (36.3 £ 6.9)
CD3+CD8+ T cells/ L (%) 489 + 213" (30.1 £ 8.0)
CD4+/CD8+ 1.35 + 0.62
CD8+CD38+ T cells/uL (%) 301 + 152 (62.0 + 14.7")
CD4+CD28+ T cells/ L (%") 532 +191° (96.0)
CD8+CD28+ T cells/ L (%) 235 + 125" (51.1 + 15.5)

5.60 £ 0.96" 6.53 £1.42
1.72 £ 0.44° (31.2 £ 8.8) 2.13 £0.49 (33.1 £ 6.6)
272 £189 (15.1 + 8.4) 310 + 181 (14.6 £ 7.8)
220 + 113 (12.6 + 4.6) 242 +95 (11.4 + 3.8)
1190 + 278" (70.4 £ 9.6) 1516 + 382 (71.4 £ 7.6)
673 + 148" (40.1 £ 6.9) 816 + 259 (38.2 £ 7.0)
445 +157° (25.9 £ 6.1) 609 £ 177 (28.9 £5.7)
1.64 £ 0.50 1.39 % 0.44
285+ 121 (51.8 £ 18.5) 274+ 81 (46.3 £ 11.9)
622 £ 149° (95.7) 744 %221 (94.7)
245 £ 100" (55.7 + 16.0) 306+ 94 (51.311.7)

"Medians were used as the CD4+CD28+ T cell proportions were non-normal variables according to Kolmogorov-Smirnov Normality Test. °P < 0.05, °P < 0.01
vs normal healthy controls; ‘P < 0.01 vs hepatitis B virus (HBV) carriers. CHB: Chronic hepatitis B.

Peripheral blood T lymphocyte subset measurement
Peripheral blood T cell subset measurements were rou-
tinely performed during each follow-up review. Per-
centages of T cell subsets were determined on 100 pL
ethylenediamine tetra-acetic acid (EDTA) blood sample,
using a three-color direct immunofluorescence method
(Beckman-Coulter, USA, EPICS2XL). In sample Tube 1,
CD3+ T cells were autogated and analyzed for CD4 and
CDS8 cell expression using CD4/CD8/CD3 cell triple
staining; In Tube 2, CD16/CD19/CD3 cell triple staining
was used to identify B cells and natural killer (NK) cells.
In Tubes 3, 4 and 5, CD38/CD8/CD3, CD28/CD8/
CD3 and CD28/CD4/CD3 cell triple antibody cocktails
were used, respectively, for analysis of CD38 and CD28
expression. Absolute counts of lymphocyte subpopula-
tions were calculated according to complete blood cell
counts on the same day.

Statistical analysis

SPSS version 11.0 was used. Baseline variables were as-
sessed for all 95 subjects. For those who were included in
the adefovir dipivoxil treatment and follow-up, virologi-
cal and immunological parameters till the end of 72 wk
were collected. Normal variables were summarized as
means and standard deviations, and non-normal variables
as medians and interquartile range (IQR) according to
Kolmogorov-Smirnov Normality Test. Normal data were
compared by Student 7 test or one-way ANOVA adjusted
for multiple comparison, as appropriate. Multiple com-
parison of non-normal data was carried out by Kruskal
Wiallis test. All tests were two-sided, and a P-value < 0.05
was considered significant. Associations between vari-
ables were assessed using Spearman’s rank correlations.
Tested results of serum HBV DNA which were below
the lower limit of detection (less than 1000 copies per
milliliter) were all analyzed as being 1000 copies per mil-
liliter for the ease of analysis.

RESULTS

T lymphocyte subsets in chronic HBV infection
As shown in Table 2, the T lymphocyte counts in chronic
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Figure 1 CD8+CD38+ T cell proportions in hepatitis B patients, hepatitis B
virus carriers and healthy controls. Levels of CD8+CD38+ T cells in chronic
hepatitis B patients were markedly higher than those of the other two groups.
HBV: Hepatitis B virus.

hepatitis B patients and HBV carriers were 1145 £ 380
and 1190 £ 278 cells/ulL, respectively, both significantly
lower than those of the healthy controls (P < 0.01). The
absolute counts of CD4+ T cells and CD8+ T cells in
chronic hepatitis B patients and HBV carriers were also
lower than those of the controls. Yet the proportions
thereof showed no significant differences between these
three groups. The average counts of NK cells in chronic
hepatitis B patients showed a moderate decrease com-
pared to those of the carriers and controls. There were
no significant differences in B cell counts between the
different groups.

Levels of CD8+CD38+ T cells were also examined
for each group of patients. We noticed a marked increase
of CD8+CD38+ T cell proportions in chronic hepati-
tis B patients (62.0% * 14.7%), compared to those of
the HBV carriers (51.8% * 18.5%) and healthy controls
(46.3% £ 11.9%) (P < 0.01) (Figure 1). No such differ-
ences were observed in absolute CD8+CD38+ T counts
between these patients. The CD8+CD38+ T cell levels
of the HBV carriers and healthy controls showed no dif-
ferences.

The counts of functional subsets CD4+CD28+ and
CD8+CD28+ T cells were both markedly decreased in
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Figure 2 Hepatitis B viral load changes of the 13 patients who responded
well to adefovir dipivoxil, by week of treatment. HBV: Hepatitis B virus.
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Figure 3 Changes of CD3+CD8+ and CD3+CD4+ T cell counts and median
hepatitis B virus DNA in good responders, by week of adefovir dipivoxil
treatment. °P < 0.05, °P < 0.01 vs baseline T cell counts before adefovir dipiv-
oxil treatment. HBV: Hepatitis B virus.

chronic hepatitis B patients and HBV carriers. However,
again, no significant differences were observed as to the
proportions thereof compared with the normal controls.

Virological responses

Median change in serum HBV DNA load is presented
as logio copies/mL. Among all the 17 patients receiving
adefovir dipivoxil, 13 have achieved significant viral sup-
pression, with their median HBYV DNA decreased to un-
detectable levels (< 10° copies/mL) since 24 wk of treat-
ment (Figure 2). However, the other 4 failed to respond
to the therapy, either with no virological improvement or
with a later rebound. As will be discussed later, changes
in T lymphocyte subsets were analyzed based on patients’
virological responses.

Changes in T lymphocyte subsets

CD3+CD8+ and CD3+CD4+ T lymphocyte sub-
sets: As is shown in Figure 3, in those who responded
well to adefovir dipivoxil, we observed a marked increase
of 34.5% in absolute CD8+ T cell mean counts, from
505 * 144 to 723 + 324 cells/pL (P < 0.01) at the end

of 72 wk of treatment. This increase began in the first
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12 wk of treatment (P < 0.05), concomitant with the
reduction of HBV DNA loads. Meanwhile, percentage
of CD8+ T cells was also elevated at the end of 72 wk,
from 30.7% to 33.2% (P < 0.05). In contrast, patients
with poor response to adefovir dipivoxil showed no in-
crease of CD8+ T cells.

Fluctuations of CD3+CD4+ T cell counts and pro-
portions were also examined throughout the treatment.
No significant changes were observed in either popula-
tion. Absolute counts of CD4+ T cells at each time point
are also shown in Figure 3.

As regards NK cells and B lymphocytes, neither the
absolute numbers nor the proportions thereof showed
any significant changes after the treatment.

CD8+CD38+ T cell subsets: In those who achieved
good control of HBV viremia with adefovir dipivoxil, both
the proportions and absolute counts of CD8+CD38+ T
cells declined dramatically in peripheral blood (Figure 4A).
From the first 12 wk after starting therapy, levels of
CD8+CD38+ T cells began to decrease sharply. By week
24, the proportions of CD8+CD38+ T cells fell signifi-
cantly from 53.9% + 18.4% to 36.8% * 14.8%, while the
absolute counts fell from 271 to 215 cells/pL (P < 0.01),
and the same trends were sustained afterwards. By week
72, proportion of CD8+CD38+ T cell count had de-
creased as much as 62.8% from baseline to 20.1%. Abso-
lute counts thereof showed a similar pattern of change.
In contrast, the other 4 patients who did not achieve suc-
cessful responses, though initially having some reduction
of CD8+CD38+ T cell levels, showed CD8+CD38+
T cell fluctuations as their HBV load became unstable.
CD8+CD38+ T cell changes of those who failed the
therapy are depicted in Figure 4B.

As is appatent from Figure 4A, the drop in CD8+
CD38+ T cell levels during the first 24 wk of treatment
coincided with a marked change in serum HBV DNA
load, with a median reduction from 7.30 log copies/mL
to undetectable level. Regardless of virological responses
to adefovir dipivoxil, in both patient groups the shape
of the CD8+CD38+ T cell fluctuation curve followed
that of the HBV DNA level. Also, there was a close
relationship between changes in viral load and changes
in CD8+CD38+ T cell levels. Further analysis from all
available data paired for viral loads and T cell subsets
indicated that CD8+CD38+ T cell subpopulations in
chronic hepatitis B patients are significantly and positively
related to serum HBV DNA log values (Figure 5, r =
0.438, P = 0.001).

Moreover, changes in CD8+CD38+ T cells were
examined in 11 individuals who had achieved and main-
tained a viral load below 10° copies/mlL., including at
least two assessments of CD8+CD38+ T cells during
the period of virological suppression. Of these 11 pa-
tients, 9 (82.2%) experienced a further fall in CD38+ T
cell counts and proportions, whereas changes in HBV
DNA were undetectable, all below 10” copies/mlI.. The
mean change in CD8+CD38+/CD8+ petcentage from
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2195

the first available count to the last was -10.6% (P < 0.01),
indicating that reductions in CD8+CD38+ T cell pro-
portions had continued even after serum HBV DNA
become undetectable.

CD4+CD28+ and CD8+CD28+ T cell subsets: We
also examined changes of CD28+ subpopulations both in
CD8+ and CD4+ T lymphocytes before and after adefo-
vir dipivoxil treatment. No statistically significant changes
took place during the treatment (Data not shown).

DISCUSSION

In addition to HBV DNA level and liver function, chron-
ic hepatitis B is further characterized by marked changes
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in lymphocyte subpopulations and their activation status,
which has only been pootly described in the literature. In
the present study, we have identified discoordinate T cell
profiles in chronic hepatitis B patients, with decreased
counts of CD8+ T cells and robust CD8+ T activa-
tion, determined by an increase in the proportions of
CD8+CD38+ T cells.

CD8+ and CD4+ T cells are two major components
of the cellular immune system. As mentioned above,
multiple studies have revealed that CD8+ T cells play an
important role in clearance of the virus and progression
of the disease. However, reports of CD8+ T cell subset
changes in chronic hepatitis B patients have been rather
conflicting. In the present study, we examined lympho-
cyte absolute counts as well as relative proportions in all
55 HBV infected patients and 35 healthy controls. We
observed reductions of both CD8+ and CD4+ T cell
levels in chronic hepatitis B patients and HBV carriers,
which might reflect the T cell disturbance and suppres-
sion. Furthermore, in conjunction with the adefovir dip-
ivoxil monotherapy, a marked elevation of CD8+ T cell
levels took place, which demonstrated a partial restora-
tion of T cell subsets and T cell immunity after the treat-
ment. Prior studies have suggested that antiviral therapy
can also overcome CD8+ T cell hypo-responsiveness in
chronic HBV infection" ", We believed that there could
be some improvement of T cell functions with adefovir
dipivoxil treatment. However, right at this point, more
functional studies are needed in order to make a conclu-
sion. On the other hand, neither counts nor proportions
of CD4+ T cells demonstrated any significant changes
throughout the therapy in our study, despite the initial re-
duction of CD4+ T cells in chronically infected patients.
However, some have suggested that functions of HBV
specific CD4+ T cells would be improved in response to
antiviral treatment . The peripheral CD4+/CD8+ ratios
were much the same level in these three groups, perhaps
because of the relatively localized infection and immu-
nity that takes place in subjects with HBV infection. In
addition, some ptior studies have indicated that CD4+/
CD8+ ratio of liver-derived lymphocytes, instead of pe-
ripheral lymphocytes, appeared to be more related to the
level of HBV replicationm. In this sense, our analysis of
the peripheral T cell composition had its limitations in di-
rectly evaluating the local immune functions. However, it
is still a much easier way for evaluating the immune status
in a more general clinical practice.

The further evaluation of each functional and acti-
vated T cell subset in chronic HBV infection highlighted
the group of CD8+CD38+ activated T cell subsets.
We have found much higher proportions of circulating
CD8+CD38+ T cells in chronic hepatitis B patients.
CD38 is a surface glycoprotein existing on many immune
cells. As a marker of cell activation, it is associated with
many infectious diseases such as HIV, EBV or other
infections. In certain infections, CD8+CD38+ T cells
undergo a rapid up-and-down pattern after the infection
once the immune control of acute phase is achieved™,
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However, persistency of immune activation and CD38+
expression throughout the acute and chronic phase is also
possible, which may reflect the failure of the host’s im-
mune system to fully suppress viral replication. Accord-
ing to our observation of the peripheral CD8+CD38+
T cells in chronic hepatitis B patients, chronic HBV
infection showed a mode of persistent T cell activation,
just like that of HIV infection. However, elevations of
CD8+CD38+ T cells in chronic hepatitis B patients were
not so high as those of HIV-, EBV- or cytomegalovirus-
infected patientsﬁ’é’w’zz], perhaps due to the relatively
localized infection of HBV in liver tissue in contrast to
other systemic infections. On the other hand, HBV carti-
ers, though also chronically infected, had similar levels of
CD8+CD38+ T cells as healthy controls. This difference
of CD8+ T activation may help to explain the relative
immune quiescence of HBV carriers.

In further assessment of the 17 patients receiving
adefovir dipivoxil monotherapy, we found that not only
did the treatment effectively inhibit HBV replication, but
it also resulted in a concomitant, profound and rapid de-
cline in the CD8+CD38+ T cell levels. This reduction in
CD8+CD38+ T cells began to take place after the first
12 weeks of treatment, and in the majority of treated
patients, CD8+CD38+ T cell levels finally became fully
normalized. This recovery of CD8+CD38+ T cell pro-
portions confirmed the abnormal T cell activation as a
result of the virological failure in active HBV infection.
A further correlation analysis showed a positive and sig-
nificant relationship between the CD8+CD38+ T cell
proportions and serum HBV DNA, which indicated a T
phenotype drift with viral stimulation. However, at this
stage, it remains unclear whether the immune activation
we observed was only a secondary change of viral insults,
or part of HBV pathogenesis. Based on the variance of
T cell activation between hepatitis B patients and HBV
carriers with similar levels of viremia, CD8+CD38+
activated T cells most probably represent multiple in-
teractions between viral and host factors. Studies of im-
mune activation in HIV have suggested that CD8 T cell
activation levels can predict the rate of disease progres-
sion independent of viral load, though the causes of this
immune activation are likely multifactorial”*". Further-
more, some have tried to target HIV-associated immune
activation by using immunomodulatory agents in addition
to antiretroviral therapy” . The role of immune activa-
tion in chronic HBV infection has been poorly described.
Here, our study of CD8+CID38+ activated T cells raises
the possibility that T immune activation helps to shape
the fate of chronic HBV infection and, therefore, use of
immunomodulatory agents may help with the control of
hepatitis B virus. However, a larger sample size and more
specific and functional studies are needed to establish this
conclusion.

Moreovet, a continued decline in CD8+CD38+ T cell
levels was observed even after HBV DNA became unde-
tectable and CD8+CD38+ T cells became normalized in
successfully treated patients. This finding is interesting,
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because we have also observed similar phenomena in
other treated viral infections. It could be an indication of
presentations of the residual virus below the lower limit
of viremia detection. Another possible explanation is
that the CD8+CD38+ T cell levels under normal condi-
tions may actually present an overall balance between the
human immune system and occasional environmental
insults, and that non-specific antiviral medications such
as adefovir dipivoxil may also have an effect on these
other pathogens, thus reducing the chances of immune
activation in these patients. A longer follow-up of these
patients during and after treatment may help to better ex-
plain the dynamics of the CD8+CD38+ T cell subsets.
The functional subsets of CD8+CD28+ and CD4+
CD28+ T cells were also examined in our study. CD28+
acts as a co-stimulating molecule on the surface of T
cells. However, according to a few currently available
evaluations" " unlike HIV infection which leads to the
down-regulation of CD28 on the surface of T cells®,
HBYV infection seems to have no significant impact
on CD28 expression. In our study, the proportions of
CD8+CD28+ and CD4+CD28+ T cells in the three
groups were similar to each other. The absolute counts,
though lower in chronic hepatitis patients and HBV carri-
ers, were actually reflections of the decreased CD8+ and
CD4+ T cell levels. Further treatment, which resulted in
good control of the virus, did not change CD28 expres-
sion on the CD4+ or CD8+ T cells either, which further
confirmed our observations before the treatment.

COMMENTS

Background

Chronic Hepatitis B virus (HBV) infection is a global health concern. Studies
have identified that T cellular immune responses are essential for disease
control. However, profiles of T cell subsets in chronic HBV infection, especially
those of activated T cell subsets, have not been fully revealed. The authors
studied the peripheral T cell subsets in chronic HBV infection, and their dynam-
ics in response to adefovir dipivoxil monotherapy.

Research frontiers

T cellular immune responses are essential for pathogenesis of chronic HBV
infection; impaired balance of peripheral T subpopulations has been reported
at various stages of chronic HBV infections, and can be partially restored after
antiviral therapy.

Innovations and breakthroughs

The study systemically assessed the peripheral T lymphocyte subsets in dif-
ferent types of chronic HBV infection. For the first time, the authors highlighted
the group of CD8+CD38+ activated T cells, and their dynamics before and
after treatment. The authors found T cell activation was linked with active HBV
infection, and declined with successful antiviral treatment, which suggested the
crucial role of immune activation in HBV pathogenesis.

Applications

The authors clarified differences of peripheral T cell subsets between different
clinical types of chronic HBV infection, and changes thereof in response to
treatment. HBV-associated immune activation may be crucial for the pathogen-
esis of HBV infection. This adds to current knowledge of T immune functions in
chronic HBV infection, and helps with a better understanding of HBV pathogen-
esis. The abnormal T immune activation status in chronic hepatitis B suggests
the possible use of immunomodulatory agents as further treatment.

Peer review

This is an interesting and well-written manuscript that clearly shows the link
between CD8+38+ T-cells and HBV DNA levels. The authors described a de-
crease in total CD4 and CD8 T cell counts in chronic hepatitis B along with a
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higher proportion of CD8/CD38 cells after treatment. The amount of activated
cells decreased in patients responding to an antiviral therapy while the amount
of CD8 cells rose. The authors suggest HBV-associated immune activation may
be a crucial part of the pathogenesis and a promising target of treatment.
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