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MR % AL, TRRIEZ, MAEE (BRBRFRFERERSREHER)

STEMTIEEREE - 07V FEAZEN S L2hl HBV RO FE & BA%

MRER : BUE, BARCHEAIN TS B AR YA /L2 (HBV) DOIEEEL,
AvE—T7xurEFRS E, TRHIRETCHERERSE S LTE < HBV @ DNA &
VAT —BRHETIERT T u/Thbd, EEDKFRIZBWT, HLVMEA
BFF %2 FF Ot HBV HOBREE2 B E LT, HBV O 7L REHZIER & 53X
D insilico 7 v A REMESL LTz, £, FNE2HAWTERT A 75 YU —D insilico
AP V== T EITY, RyX U T 2Aa7OEWERZEIR Lz, KEEIZFDOH
DEERB XL OFDFERIZONWT, invitro \IZBT HHLHBV $HEZFH- L = 5,
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AP N == T A BT, RyFxy
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IR L, flEx DIREDOHEAIL & HIZ 37°C
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7z, Real-time PCR {Z iV 7z TagMan 7°F A
~—/7u—7 OEERINL, EEOR
WEBICEHHE L,

-66-

(B ~DEE)

KFFETIE, EARREHED L e
kDY T TN TR,

C. HEFKRE

1. 37V FERMOA VFZ—T AR
PRERIL B in silico AV ) —=7 . BE
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FEERN T AT TV —DF —F_X—2 % AN
T, BlEFex in silico A7 V—=V T &E
fi LTz, TORR, Hizlic FyF 7 Ra
T OB 24EEO AWM EROEL, Th
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2. L HBV &8 : In silico A7V —= HBV ZhRIZ DOV TR T, ik S 7= FH
VITTCERE T 24 FEEOERE AF DIibZEE L EN 5 0H HBV 2R 2K 2
L, £ 560 HepG2.2.15.7 Iz A5 1T 7,

B 2. Insilico R 7 V) —=v 7IZ X > TR SN EEFOLEEE L ZH 6 OH HBV
AN DOHL HBV 2R 1%, HepG2.2.15.7 Mg 1T 5, B:#& & D HBV @ DNA % real-time
PCRIEICTERT A Z & Tl L7z, F72, HEAoMpazEEIEMaEsE T 70 oA
BICTERETHZ L TRl L7z, ECs : 50% Effective concentration based on the reduction of
viral DNA in culture supernatants. CCsy : 50% Cytotoxic concentration based on the reduction of
viable cell number. FEANEEE SV TV WEFNL, FLHBV IR NBD SNl b D,

FERIINC 24 FHD 5 B, 7 EFNZH HBV EEZ LN,
HRERBDZ, DL, 4 FANIMLFEAE 3. FHEBRBERE . RiFEROBMNTH
ERELL LTV (Bkfa), LU, 5 7y REREERN L LHl HBV 3|
A1 2R, 20, 21, BLO22 iXMilasE  OWEEED L —FH T, B4 IIFHHEES
P ERAIIR <, HBV 2T 238RUENE BERIZHEWET HBY FIRZFRET S Z &I
bivemot-, —J, #EHl10, 15, 17 (F BRI LTZ, =05 DS L 51 HBV
) 1ZOWTIE, MRRBENZEAERD ZhE &KX 3 127R7, {iliLd adenosine &
LR oT2D, 10 ZFRWT, bRt FTha0, —HiIRHKEEZ Nucl), 9
HBV R LRI 2oz, LEOFENS, —FHiZa vFERE (Nue2) O FHNIZHFELTWH
HH 10 BV — NMeEHOE—EHTHH b, £z, WETHYET Ao IR ERIRE
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T, EHORFEEZHNT, v/ 277 X<
PREL, BERII~vAMa 7T Xv 77
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T, ATV RERH, VANVAT VT ) A
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TWL OO EEMEBEROEBIZE ST
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DOAEFZEICBNT, aryBa—F—ZHW
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MR EE

Studies have shown that containment of HBV replication can be achieved by
commercially-available antiviral drugs in patients with chronic hepatitis B (CHB), however,
maintenance of therapeutic efficacy and blocking of HBV-related complications is hard to
materialized and maintained in CHB patients by these drugs. After working for 20 years to
develop an alternate therapeutic regimen for CHB patients, last year we presented that in
addition to directly acting antiviral drugs, HBV antigen-specific therapeutic vaccines may be
endowed with antiviral and liver protecting effects in HBV transgenic mice (HBV TM), a
model of chronic HBV carrier state. Also, preliminary data about safety and efficacy of a
HBsAg/HBcAg-based therapeutic vaccine in patients with CHB was documented. However,
it was not still clear if this approach can induce sustained suppression of HBV replication.
Also, the cellular and molecular mechanisms underlying these were not addressed. As the
phase III clinical trial with HBsAg/HBcAg vaccine in CHB patients has entered in
off-treatment follow period, both transient responders and sustained responders are now
available for elucidation of mechanisms underlying this. As some of these cellular
mechanisms cannot be evaluated in CHB patients due to ethical and technical concerns,,
those were evaluated in HBV TM. After analyzing the outcome of these data, more effective
regimens for controlling HBV replication, containment of HBV-induced liver damages, and
blocking HBV-related complications in CHB patients would be developed.

animal model of chronic HBV infection.
Patients with CHB with HBsAg in sera for
more than 6 months, elevated alanine
aminotransferase (ALT), and evidences of
increased hepatic fibrosis compatible with
chronic liver damages (confirmed by
fibroscan) were enrolled in this study.

HBV TM were injected HBsAg/HBcAg

-based therapeutic vaccine intraperitoneally

for 8 times at an interval of 2 weeks.

2. Patients with CHB were immunized with
vaccines containing HBsAg/HBcAg (100
microgram of each antigen) 5 times by
nasal route and 5 times by both nasal and

A. WFEEM

The final target of this study is to develop new,
novel and evidence-based therapeutic regimens
for sustained control of HBV replication and
containment of liver damages in subjects with
chronic HBV infection. The primary aim of
this study is to dissect the nature of immunity
in responders and non-responders of L.
HBV-related therapeutic vaccines. Ultimately,
the study will be expanded to other available
agents used for treating CHB patients.

B. W5 IE

The study was conducted in both animal model

of chronic HBV infection and also in patients
with CHB. HBV TM expressing HBV DNA,
hepatitis B surface antigen (HBsAg) and
hepatitis B antigen (HBeAg) were used as
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subcutaneous routes (interval of 2 weeks).

3. Kinetics of HBV DNA, HBsAg, anti-HBs,
HBeAg, anti-HBe, and ALT were
evaluated in the sera.



4. In vitro studies were accomplished with
immunocytes of both HBV TM and CHB
patients.  Production of  cytokines,
proliferation of T lymphocyte, and
frequencies of cytotoxic T lymphocytes
(CTL) were assessed, whenever possible.

(fm BT~ D ELRE)

All mice used in this study received human
care and permissions were obtained from
respective institutional review board to conduct
the study. Informed written consent was
obtained from patients with CHB. Also,
permission was obtained from ethical
committee of the hospital before human study.
In case of collaborative studies, all sorts of
permissions were obtained by the Principal
Investigators of the concerned institutions.

C. MR

The primary assessment of therapeutic effect of
HBsAg/HBcAg-based therapeutic vaccine in
HBV TM and CHB patients was made at end
of treatment (EOT) (Transient response). A
second evaluation of therapeutic outcome was
done 24 weeks after EOT (sustained response).

Therapeutic effect at EOT and 24-weeks of
Jollow up

1. AtEOT, 80% of HBV TM became negative
for HBsAg and 60% developed antibody to
HBsAg (anti-HBs). HBV TM that remained
both negative for HBsAg and also
developed anti-HBs in the sera were
considered as transient responders to
therapy.

2. Twenty-four weeks after EOT, 60% HBV
TM remained negative for HBsAg and 50%
retained anti-HBs. Fifty percent HBV T™M
those remained negative for HBsAg and
also continued to express anti-HBs were
considered as sustained responders.

3. At EOT, 56% CHB patients showed
undetectable HBV DNA and ALT within
upper limit of normal (ULN) (transient
responder)

4. Twenty-four weeks after EOT, 45% showed
undetectable HBV DNA and ALT within
ULN (sustained responders)
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5. At EOT, transient responder HBV TM
exhibited HBsAg and HBcAg-specific
cytokine production, T cell proliferation
and CTL in the Iliver. However, the
magnitudes of HBV  antigen-specific
reduced significantly in transient responders
treatment free follow up period. On the
contrary, sustained responders retained
antigen-specific immunity 24 weeks after
EOT during treatment-free follow up
period.

6. In patients with CHB, HBV-specific
immunity was seen in transient responders
at EOT. However, the extent of HBsAg and
HBcAg-specific immune responses
decreased in transient responders compared
to sustained responders.

D. &8

In this study, the immunological responses at
EOT and 24-weeks after EOT were evaluated
in 5 representatives HBV TM. Also, the nature
of immunity in transient responders and
sustained responders were evaluated in 5
patients of each group. Although preliminary,
this study provides insights about relation
between therapeutic effect of vaccine therapy
and sustainability of antigen-specific immunity
in these subjects. However, other factors related
to sustained immunity are yet to be explored in
randomize clinical trial.

E. #ER

The dose of vaccines, duration of therapy,
nature of therapy, repeated vaccinations and
other unknown factors may be related to
waning of antigen-specific immunity in
vaccinated subjects along with time. Defining
proper therapeutic regimen on the basis of
retrieved data and further study would be
required.
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