J Res Health Sci, Vol 5, No 2, pp. 6-10, 2005

A Randomized Trial for Evaluating Prophylactic Effect of
Intradermal and Intramuscular Hepatitis B VVaccine

Erfanian MR. MD, Seyed Nozadi SM. MD

Dept. of Community Medicine, Mashhad University of Medical Sciences, Iran
(Received 10 Nov 2004; accepted in revised form 25 Jun 2005)

Abstract
Background: Hepatitis B virus is one of the most common causes of chronic liver diseases. Vaccination is
the best way of prophylaxis and is of utmost importance. This study was conducted to compare the prophy-
lactic effect of intradermal and intramuscular injection of hepatitis B vaccine.
Methods: A blind randomized clinical trial was performed among subjects who presented to the infectious
diseases clinics to receive HB vaccine in Mashhad, north east Iran, during 2002- 2004. Eighty men and
women who were HBs Ag & HBs Ab negative were randomly received 0.1 ml intradermal (study group) or
Iml intramuscular (control group) vaccine. The vaccine was injected into the deltoid region at months 0, 1,
and 6. One month later, the HBsAD level was checked. The levels less than 101U/L, 10-100 IU/L and more
than 100 1U/L were defined as negative, mild positive and strong positive responses, respectively.
Results: Intramuscular and Intradermal injections resulted in 95%, 87.5% strong positive, 2.5%, 7.5% mild
positive and 2.5%, 5% negative responses respectively. Mann-whitney and Fisher’s Exact Test showed the
difference between results was not statistically significant (P>0.05).
Conclusion: Due to small difference in the effectiveness of these two methods and the cost effectiveness of
intradermal injection, this route could be substituted for intramuscular injection.
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Introduction

Hepatitis B virus (HBV) infection is a global
public health problem. It is estimated that there
are 2 billion individuals with serological evi-
dence of hepatitis B and more than 300 million
HBV carriers in the world, of who over 250000
die annually from HBV-related liver diseases

China and sub-saharan Africa) (1, 2). The rate
of HBs antigen in healthy individuals in Iran
has been between 1.4 and 6 percent (3).

Despite advances in antiviral therapy, only a
minority of patients with chronic hepatitis B
will have a sustained response, thus primary

(1). The prevalence of HBV carriers varies
from 0.1 percent to 2 percent in low prevalence
areas (The United States and Canada, Western
Europe, Australia and New Zealand), to3-5 per-
cent in intermediate prevalence areas (Mediter-
ranean countries, Japan, Central Asia, Middle
East, Latin and South America) to 10-20 per-
cent in high prevalence areas (Southeast Asia,
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prevention by vaccination to increase herd im-
munity remains the main thrust in the control of
hepatitis B virus infection(4). Currently avail-
able hepatitis B vaccines are extremely safe and
have efficacy of > 90 percent (5).

A positive immune response to the vaccine is
defined as the development of hepatitis B sur-
face antibody at a titer of >101U/L (6). Investi-
gators have compared the effectiveness of in-
tramuscular (IM) and intradermal (ID) injec-
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tions as well as their costs, and suggest that the
intradermal route is better (7). This result is
obtained from other studies for example in a
study in Spain in 1990; positive responses were
97% for ID method and 78% for IM method
(8). In contrast Arbizu et al. in a study in 66
non-cirrhotic hepatitis C patients showed that
sero-conversion (antibody level >/=10 mIU/ml)
in the intramuscular group was reached by
20%, 40% and 72% of patients at days 15, 30
and 60 compared to 48% and 36% for the in-
tradermal group. Additionally, levels rose more
rapidly in the intramuscular group (P= 0.004).
Their results do not support the use of in-
tradermal route of immunization against HBV
in hepatitis C virus (HCV) infected patients (9).
Since there is difference in the rate of immunity
in available investigations and ID route is eco-
nomic for developing countries, this study was
conducted to compare the effectiveness of these
two methods.

Materials and Methods

During 2002-2004 from each men and women
between 16 to 45 yr old referring to the infec-
tious diseases clinics to receive HBV vaccine, 5
ml blood sample was obtained and checked for
HBsAg and HBsADb by using ELISA test in
Mashhad. Informed consent was obtained from
the subjects with negative tests. Eighty persons
entered this blind randomized trial in two
groups (study or ID group and control or IM
group) with forty members in each one. The

members of study and control groups were se-
lected randomly by using random digits table.
Initial data including age and sex, were re-
corded. They had not previous history of HB
vaccination. In control group, 1ml of recombi-
nant vaccine was injected into deltoid and in
study group 0.1ml of recombinant vaccine was
intradermally injected in the same region on the
usual schedule of 0,1,6 months. The subjects
and vaccinator knew about this process but the
laboratory personnel did not know about route
of vaccination. Four weeks after the last vacci-
nation, their serums were collected and evalu-
ated for titer of HBsAb. Strong positive result
was defined as a titer of more than 100IU/L,
mild positive as a titer of 10-1001U/L and nega-
tive test as a titer of less than 101U/L. Finally,
the data were classified and analyzed by SPSS
version 11.5 using Fisher’s Exact Test and
Mann whitney U test.

Results

The mean age (£SD) of the subjects, receiving
IM & ID vaccines were 32.2+6.4 and 29.0£7.0
years, respectively. Strong positive, mild posi-
tive and negative responses in ID group (study
group) were seen in 35 (87.5%), 3 (7.5%) and
2(5%) of them and in IM group (control group)
were seen in 38(95%), 1(2.5%0 and 1(2.5%) of
them respectively. There was no statistically
significant difference in immunity response
between study and control groups) (Tablel, 2).

Table 1: Distribution of HBs antibodies in subjects receiving intramuscular and intradermal injections of HB vaccine

Route of inoculation(groups)

No. (%) of negative response

No.(%0) of positive response

IM inoculation(control group)

ID inoculation(study group)
Total

1(2.5)
2(5)
3(3.75)

39(97.5)
38(95)
77(96.25)

Fisher’s Exact Test: (1-sided) P=0.5
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Table 2: Comparison of the ranks of response rates to
HB vaccine in IM and 1D groups

Route of injection No. Mean Sum of
rank ranks
Intradermal group 40 39.01 1560.5
Intramuscular group 40 41.99 1679.5
Total 80 - -

Mann-whitney: Z=-1.169, P=0.24

Discussion

According to WHO information, 5-10 percent
of the populations will not response to currently
available IM route vaccine (5). Thus other ways
to enhance immunogenicity of HBV vaccine
should be studied. A number of methods such
as vaccination via ID route have been proposed
to reduce the non-response rate of conventional
vaccination (5). Rahman et al. reported that In-
tradermal inoculation appears to be more im-
munogenic than intramuscular injection, but
technically is more difficult to administer (10).
Fabrizi et al. revealed that increased efficacy of
ID inoculation was also evident in IM vaccine
nonresponders (11).

Following our study in healthy persons who
received HBV vaccine, IM vaccine injection
led to strong positive, mild positive and nega-
tive responses in 95%, 2.5% and 2.5% of cases,
respectively. For intradermal route, these fig-
ures were 87.5%, 7.5% and 5%, respectively.
Statistically, IM and ID vaccine injections led
to similar responses. Our findings are similar to
those of Mc Master's in the United States (12).
Mc Master et al. showed that 90% of subjects
receiving four doses ID route vaccine separated
by 1, 2, 6, 8 mo, had titers exceeding 101U/L.

In the study by Brayan et al. about ID vaccina-
tion in individuals 16-64 years old, antibody
production was revealed in 55 to 81% of sub-
jects (13). Ghabouli et al. and Afzali et al. com-
pared the effectiveness of HB vaccine in ID and
IM route vaccination groups (14, 15). The
overall seroprotection rates for ID vaccination
groups, were not different from that of IM vac-
cination groups.

Das et al. in a randomized trial among health
care workers demonstrated intradermal route
for HBV vaccine had similar immunogenic effi-
cacy as the conventional intramuscular route
(16).

Kurugol et al. studied low-dose intradermal
administration of recombinant hepatitis B vac-
cine in children. In this 5 yr follow up study
97% of the children developed anti-HBs anti-
bodies higher than or equal to 10 mIU/ml (17).
Lankarani et al. in Iran concluded that intrader-
mal vaccination with 20% of standard dose is as
effective as IM vaccination when evaluated 18
mo after the first dose (18).

Egemen et al. concluded that intradermal ad-
ministration of 2 micrograms recombinant
hepatitis B vaccine is safe and effective in in-
fants and preschool children, and may be an
acceptable, less expensive alternative to full-
dose IM vaccination for mass immunization,
especially in developing countries (19).

Some investigators reported low dose intrader-
mal and high dose intramuscular hepatitis B
vaccination in patients with chronic hemodialy-
sis (20, 21), CAPD (22), predialytic chronic re-
nal failure (23), and among HIV-positive sub-
jects (24) had similar results.

According to our survey and other studies ex-
plained above, HB vaccination via ID route had
immunogenic efficacy as the conventional in-
tramuscular route. Some investigators revealed
that after ID vaccination seropositive antibody
levels fell faster (25), the finding was not
showed by others (18, 22). However the long
term efficacy of ID route vaccination must still
be studied. Some investigators reported 1D
route vaccination leads to production of vari-
able HBs Ab lower than those followed IM
route vaccination. Various amounts and differ-
ences in antibody levels among numerous stud-
ies about ID route vaccination may be due to:
1) The possible effect of repeated vaccine
(more than three times). In a study, subjects
who received complete ID vaccine injections
(1, 2, 6 mo) but did not develop seroconversion
with antibody levels more than 101U/L, when
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received a booster ID injection, 50% achieved
serum HBsAD levels exceeding 101U/L .

2) More humoral response followed IM injec-
tion. Considering the difference in the immune
factors of different tissues, the immune re-
sponse in different tissues is not similar. Anti-
gens entering through skin, mucus membranes,
or parenchymal organs (IM injection) are di-
rected toward the lymphatic network, where the
immune response especially humoral type oc-
curs. When an antigen enters the epidermis (ID
injection), it is picked up and processed by
langerhans cells; these move to lymph nodes
and present the antigen to T and CD4+ lympho-
cytes. Thus their responses are more cellular
and humoral response is not very active.

3) Vaccine dosage: According to the results of
some studies (20), strong seroconvesion occurs
when followed vaccination via ID route using
higher dose vaccine (double dose or more).
Thus, increasing intradermal vaccine dose
probably leads to produce higher antibody lev-
els. However, this theory must be studied and
established in future.

Finally, we concluded that:

Intradermal injection could be safely substi-
tuted for injection via IM route because of in-
significant difference between the IM and ID
immune responses lower cost of ID injection
and the possibility of increasing the candidate
individuals to receive vaccines.

Due to less expensive ID vaccine comparing
IM one, mass immunization especially in devel-
oping countries may be acceptable as an alter-
native method.

Further investigations are required and neces-
sary to determine the need for repeated injec-
tions (more than 3 times) at first 6 mo period,
booster injections, best time of booster injec-
tions, appropriate intervals between them and
duration of vaccine efficacy .
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