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BACKGROUND

HBV infection is a serious global health
problem. Out of 2 billion people who have been

infected with HBV worldwide, 300 million are
suffering from chronic Hepatitis B.(1, 2), Chronic
HBV infection is a major cause of end-stage liver
diease. 25% of them will die prematurely from
liver cirrhosis or hepatocellular carcinoma.(3)

FDA« approved antiviral agents against HBV,
either interferon or nucleoside analogues can
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infections. HBsAg vaccine could induce immunity and subsequently eradicate Hepatitis B virus in
proportions of these patients. Our aim was to evaluate the efficacy of HBsAg as a mode of therapy in inactive
carriers.
Materials and Methods

Forty two consecutive patients of inactive carriers were enrolled. All patients underwent liver biopsies. The
modified Ishak score of all cases were less than 4. Twenty microgram of recombinant HBsAg vaccine
injected intradermally 3 times (at 0, one and 6 months). Biochemical and serological variables evaluated
initially and 6 months after the last injection.
Results

The mean age was 39.6 ± 11.12. Male/female ratio was (67.4%). Two out of 42 cases lost their HBsAg
(4.74%). The difference was significant comparing to one percent annual spontaneous HBsAg loss
(p=0.014). In addition serum albumin level was significantly increased after vaccination (p=0.009). Rest of
the biochemical and serological variables had no significant changes comparing pre and post vaccination.
Conclusions

Intradermal injection of HBV surface antigen vaccine could induce significant HBsAg loss. This mode of
therapy is cheap, physiologic and without complication. However, the results of this study should be
confirmed in further large controlled trial. 
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relatively inhibit HBV replication. The rate of
inhibition varies from 20-40%, depending on
genotype, gender, race and chronicity.(4),
Interferon is associated with lots of side effects.
Emergence of drug resistant mutations and high
relapse rate are two major draw backs for using
nucleoside analogues. None of those therapeutic
agents are able to eradicate intracellular HBV
cccDNA.

Infected hepatocytes are eliminated by sensitized
cytotoxic T-cells and those who have inadequate
cellular immune response will remain chronically
infected. Lack of efficacy and high cost of
available drugs underline the importance of
immune therapy for this disease. As a rule
exogenous antigen is processed by HLA« class II
and stimulates humoral immunity. On the other
hand, endogenous antigen is processed by HLA
class I and stimulates cellular immunity. HBS
antigen is an exception to this rule and is able to
stimulate both pathways simultaneously.(5, 6, 7, 8)

It was shown that intradermal injection of HBS
antigen in healthy volunteers could stimulate both
pathway and the response was superior comprising
to intramuscular injection.(9), In this work we
aimed to evaluate the rate of HBS antigen loss in
HBV inactive carrier patients by intradermal
vaccination therapy.

MATERIALS AND METHODS

Patients and design
Forty two consecutive patients of naïve inactive

carrier were selected. They had positive HBsAg,
negative HBeAg and had normal transaminase 6
months prior to vaccination therapy. Liver biopsy
was done for all cases. All biopsies were scored by
modified HAI«« scoring system by a single
pathologist who had been unaware of patients'
clinical condition.(10), Those cases that had score
|£||3 were enrolled for vaccination therapy. Vaccine
recipients received 3 intradermal immunizations

with 1 ml HBV surface antigen vaccine (Hepavax-
Gene, Green Cross Vaccine Corporation, South
Korea) at month 0, 1, and 6 in Deltoid skin region.
Each ml dose contain 20| |g recombinant HBsAg
adsorbed to approximately 0.5 mg of aluminum
hydroxide. The vaccine formulation contains 0.01
w/v % thimersol added as a preservative. The
protein was produced by culture of genetically
engineered yeast cells which carry the relevant
gene of HBsAg.

Six months after the last vaccination, patients
were re-evaluated. Post vaccination re-evaluation
consists of measuring transaminases and doing all
HBV serology profile. Rate of HBsAg loss of
vaccinated group compared to average annual
HBS antigen loss of historical control from the
medical literatures.

Statistical Analysis
Data were expressed as mean ±SD. One way

analysis was used to compare rate of antigen loss
in vaccination group versus historical control.
Paired-sample t test was used to compare means.
p-value<0.05 was used to indicate a significant
difference.

RESULTS

Forty two consecutive patients were enrolled.
Mean age was 39.6 ± 11.2 and 67.4% of the
patients were male. Base line and 6 months post
treatment biochemical and serological variable
were compared. Two out of forty two patients had
lost their HBsAg (4.74%). Comparing to an
average historical annual HBsAg loss of 1%, the
difference was statistically significant (p=0.014).
One of these two patients had increased
HBsAb>1:100 and the other one had HBsAb<1:5.
There was no reversion of HBeAg and HBeAb. In
addition serum level of albumin increased from 4.6
± 0.38 to 4.87 ± 0.35 mg/dL. The difference was
statistically significant (p=0.009). Rest of the
biochemical variables had no significant changes
comparing pre and post vaccination values 
(Table 1). No complication was observed.

« Human Leukocyte Antigen
«« Hepatitis Activity Index
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DISCUSSION

In this study we have shown that therapeutic
vaccination by itradermal injection of hepatitis B
surface antigen (HBsAg) was associated with
significant HBsAg loss. In addition serum albumin
level was significantly increased after vaccination.
The reasons to use intradermal route and the
possible mechanisms of actions were discussed.

The intradermal route has been evaluated in ill
patients, such as those with renal failure in an
attempt to improve immunogenecity. In that study
sixty patients randomly divided into two groups.
The group who had received 5 | g of intradermal
vaccination had better response comparing to the
group who had received standard intramuscular
vaccination, 20 g at 0, 1 and 6 months.(11), In
another study intradermal vaccination 5 g every 2
weeks for 8 doses could produce protective
antibody response in 45.8% of non-responders in
24 patients of renal transplants who didn't produce
anti HBsAb by conventional HBs immunization.
In addition, one booster of intramuscular injection
with 40 g followed by this regimen increased to
response rate to 100%.(12), In a prospective study
of 425 care-workers given 2 g HBsAg
intradermally or 20 g intramuscular route, the
response was 81% comparing to 93% in
intradermal group versus intramuscular group.(13),
In another study by increasing the dose to 1/6 of
intramuscular dose. The response appeared the

same comparing to intramuscular route.(14),
Intradermal injection of vaccine delivery is used in
other viruses like influenza viruses and rabies with
smaller doses. In one study 119 patients had
received 40% of intramuscular dose. The antibody
response was the same in both groups in age 18-60
years.(15, 16), The same effect was observed in
rabies, too. Three doses of 0.1 ml intradermally
have given lower response comparing to 3 doses of
0.5 ml intramuscular injection. Although
intramuscular response was higher, but the
difference was not statistically significant.(17),
Intradermal route for HBsAg vaccination was
evaluated in healthy people who were non-
responders to conventional intramuscular
injection. In one study, 5 g HBsAg vaccine
injected intradermally in 31 non-responders, every
2 weeks till development of delayed skin
hypersensitivity. 94% developed protective
antibody production. In addition, the same pattern
of intradermal injection was used in 15 cases that
have been accidentally exposed to specimen
positive for HBeAg. After one year the protection
was 100% in these cases.(18), HBs vaccine has
been used as immunotherapy, and it was shown
that it could control HBV replication. One study
included 119 patients of chronic hepatitis B, 37 of
them received no therapy. Forty six patients
received preS2/S vaccine and 37 have received S
vaccine 20 g intradermally 5 times. HBV-DNA
negativation was higher in vaccine group (16.3%),

ALT (IU/lit) 28.52 ±15.70 30.91 ± 24.03 0.483
AST (IU/lit) 25.70 ± 9.52 26.15 ± 14.60 0.815
Alkaline phosphatase (IU/lit) 171.45± 56.51 170.52 ± 50.03 0.906
Prothrombine time (seconds) 14.12 ± 1.14 14.02 ± 1.04 0.661
Albumin (gm/dl) 4.60 ± 0.54 4.87 ± 0.35 0.009
Bilirubine (mg/dl) 1. ± 0.38 1.06 ± 0.38 0.283
Platelet count (counts/mm3) 230325± 63356 217325 ± 51372 0.081
HBsAg (+/-) 42/0 40/2 0.014

Variables Base line 6 months after vaccination p value

Table 1. Levels of base line biochemical and serological variables were compared to 
post treatment counterparts. 
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than in control group (2.7%).(19)
The mechanisms of action of HBV vaccine

therapy was studied in HBV- Transgenic mice. 27
of the 45 vaccine recipients HBV-Transgenic mice
became negative for HBeAg and HBsAg in sera by
injection 10 g HBsAg emulsified in complete
Freund's adjuvant. Responders had higher
proliferation of specific lymphocyte; and higher
capacity of dendritic cells to induce cellular and
humoral immunity against HBsAg.(20), Th1 type
stimulation happened by injecting HBsAg in
patients with chronic hepatitis B.(21), HBV surface
antigen vaccine could stimulate cellular immunity
through cross-presentation. This phenomenon is an
important function of dendritic cells in general,
and intradermal Langerhans' cells in particular.(22-
29), Dendritic cells are able to phagocytized
exogenous antigen and load both on HLA-class II
and HLA class I. Through this mechanism
exogenous HBsAg will be able to produce both
humoral and cellular immunity in healthy people
and in some patients with chronic hepatitis B.
During development, Langerhans' cells appear in
the epidermis at six to seven weeks of gestation
and are renewed continuously from a proliferative
pool of myeloid, as well as multiplying in some
within epidermis.(30, 31), In adult life they number
400-1000/mm2.(32), These cells are regularly
scattered through the epidermis and the stratified
squamous epithelia of buccal mucosa. The
dendritic Langerhans' cells, which make up 2-8%
of epidermal cell population is a marrow derived
macrophage expressing Ia cell surface antigen, FC
and C3 cell surface receptor.(33), Interadermal
Langerhans cells could be stimulated by an antigen
and changed to active dendritic cells that can carry
phagocytized Ag into lymph node and present it to
the appropriate T and B cells. The presence of
abundant dendritic cells in the epidermis could
explain the higher response rate of intradermal
injection as comparing to intramuscular injection.

Annual spontaneous rate of HBsAg are quite
variable. One study from Taiwan reported annual
rate of HBsAg as 0.5% in 984 patients with
chronic hepatitis B by a mean follow-up 4 ± 2.5

years (1-12 years) and 0.8% in 1598 patients of
inactive carriers with a mean follow-up 2.7 ± 1.4
years (1-10 years).(34), In another study, in which
420 children age 1-12 years have been followed up
for a mean of 4.3 years (1-12 years), the annual
spontaneous clearance rate was 0.6%.(35), The
annual rate of HBsAg in adult carriers was
reported to be 1% to 1.7% in two studies in the
United States.(36, 37), In another longitudinal
follow-up of 51 asymptomatic hepatitis B surface
antigen positive, chronic patients for 1-15 years
(median of 10 years), non had lost HBsAg.(38),
Seventy eight patients who have been followed up
for a mean of 5 years (1-12 years) had annual
HBsAg loss of 1.9%. In this study, total patients
who lost HBsAg were 5. Two of them belonged to
7 cases of acute hepatitis B in this group, and those
cases who had not lost HBeAg (30% of total) was
not part of calculation. By re-analysing the data,
the actual loss of chronic carriers is going to be
less than 1% annually.(39)

The main limitation of this study is that our work
is an uncontrolled trial. We compared the rate of
HBsAg loss with historical controls from other
countries. However, a 4.74 % rate of HBsAg loss
in our patient is promising. 

CONCLUSION

In conclusion, we have shown that intrademal
injection of HBsAg caused significant HBsAg
loss. This form of therapy is cheap, easily available
and without complication. Further works should be
done on selecting proper antigenic epitope and
adjuvant in order to increase therapeutic efficacy.
However, the results of this study should be
confirmed in further large controlled trials. 
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