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Abstract: The present study was conducted to determine the antibody response of an
intradermal injection of trivalent inactivated influenza vaccine, with 40% of the usual dose
and then to compare with the immunogenicity and safety of usual influenza vaccine. In this
randomized control frial, we evaluated the antibody response of intradermal vaceine among
97 cases who were selected randomly from health care workers and then results compared
with results in 94 cases of health care workers who were received intrammscular influenza
vaccine with usual dose. One hundred ninety one cases with age range of 22-50 years, have
been vaccinated by one experienced person then blood samples were evaluated for titers of
hemagglutination- inhibition (HAT) antibody before and after imjection of vaccine. Also, local
and systemic adverse events assessed. Present study showed that there was no significant
difference in seroconversion and seroprotection rates after vaccination, between two groups
(p>0.05). Local reactions (induration and redness) were significantly more common, among
recipients of intradermal injections than among recipients of intramuscular imjection, but such
reactions were mild and transient. We conclude that reduced dose of influenza vaccine given
by the intradermal route in healthy adults was safe and immunogenic, similarly to
intframuscular injection with usual dose and dose sparing with intradermal injection could
be to increase the number of available doses of vaccine.

Key words: Influenza vaccine, intradermal, intramuscular, seroconversion, seroprotection

Introduction

The most effective measure available for the control of influenza is the annual administration of
inactivated influenza vaccine (Treanor, 2005). Inactivated influenza vaccine has been shown to be
effective in the prevention of influenza A and relatively high efficacy is observed in healthy young
people, who were vaccinated intramuscularly with dose of 15 ug of antigens (Belshe e7 of., 2004). In
all controlled studies that conducted among young adults, there was a suitable level of protection
(70 to 90%), when there was a good antigenic match between the vaceine and the epidemic virus.
(Jackson et al., 1999). Intradermal administration of antigens is expected to facilitate their exposure to
antigens-presenting cells, such as macrophages and dendritic cells, which are present at higher level in
skin than in muscle (Janewaym et af., 1999). Therefore, intradermal vaccination may induce similar
serum antibody responses with a smaller quantity of antigen. The intradermal route has been evaluated
for rabies and hepatitis B, influenza virus vaccine (Sabchareon ef af., 1998; Redfield er al., 1985,
Belshe ef al., 2004) previously and the results were different but all studies showed that this route
could be immunogenic (Belshe er al., 2004; Kenney et af., 2004; Brown ef o, 1977). Intradermal
injection of a fraction of the dose of commercial influenza vaccine would be a highy desirable
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dose-sparing strategy if'it was found to be as imnmunogenic as a fill-dose intramuscular injection. There
is no any study about the antibody response of influenza vaccine in Iran. Therefore, we decided to
conducted this study.

Materials and Methods

In this randomized control study, in Zahedan a city in Southeast of Iran, 97 cases of health care
workers who, were selected by using rondom number table from Zahedan health centers vaccinated
with an intradermal dose 0.2 mL (40% of the standard dose) by an experienced person. Also, we
selected randomly 94 cases of health care workers who vaccinated intramuscularly, with an Tranian-
licensed influenza wvaccine at the standard dose 15 pg in December 2004 (This vaceine was
licensed three strain of wvirus; A/Fujian/411/2002 (H.N,), A/New Caledonia/20/99 (H\N,),
B/shanghai/361/2002). After vaccination, subjects were asked about the painfulness, redness, swelling,
induration, at the injection site and fever, headache, myalgia and coryza during three imtial days after
imection. All 191 subjects were free of obvious health problems before enrollment, as established by
a review of their medical history and a clinical exarmnation. Subjects were excluded if they had been
taking immune suppressant or other immune modifying drugs within two months before vaccination
or were pregnant or lactating. Data on age, sex was obtained using a questionnaire. Blood samples
were colleted before and after immunization (on 21-28 days) and then sera that obtained from the
subjects were examined by the standard HAT assay. Seroconvertion defined as the four- fold increase
in titer of antibody or titers of at lzast 1:40 after vaccination. Seroprotection defined as a titer of 1:40
or more. Analysis of results were performed with the using of SPSS software version 11.5.

Results

A total of 191 health care workers participated in this study (146 female, 68 male, mean age
24 wvears, range 22-50 years). Ninety four cases (85 female, 36 male) were enrolled in Group 1 and
had been vaccinated with usual dose of influenza vaccine, intramuscularly and Group 2 included
ninety seven cases (65 female, 32 male) who were vaccinated by reduced dose of influenza
vaccing, intradermally. Body mass index (BMI) accounting in Group 1 (mean: 23.91+3.15) and
Group 2 {(mean: 23.05+3.49). Demographic characteristics were no significant differences between the
groups (p=0.06). All side effects recorded during 3 initial days after vaccination. All related adverse
events reported during this trial were mild and transient local reactions were slightly more frequent
among recipients of an intradermal injection than among recipients of intramuscular injection (p<0.02)
(Table 1).

Table 1: Incidence of adverse events of influenza vaccination

Syrmptorms Group 1 (N=94) % Group 2 IN=97) % Total (N=191) %%
Systernic:

Headache .6 6.2 7.9
Fever 2.1 4.1 31
Myalgia 32 4.1 3.7
Coryza 3.2 4.1 3.7
Local:

Pain 1.1 2.1 1.4
Redness 0 8.2 4.2
Tnduration 0 6.2 31
Pruritus 0 1 0.5

There was no significant difference in side effect between two groups (p=0.1)., Induration and redness were more frequent.
in group [] (p<0.02)
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Table 2: Strain-specific hemagglutination

Variable AlFujian/(H:N) A/MNew caledonia (HN) B/Shanghai
Seroconversion Titer (%)

Group 1 63.8 71.3 63.8
Group2 59.8 71.1 55.7
Total 61.3 71.2 59.7
Seroprotection prevaccination (%o)

Group 1 92.6 894 90.4
Group 2 88.7 86.6 87.6
Total 90.6 88 89
Seroprotection postvaccination (%o)

Group 1 98.9 100 96.8
Group 2 97.9 97.9 96.9
Total 98.4 99 96.9

There was no significant difference in seroconvertion between two groups (p>0.4) and seroprotection (p=0.5)

A titer of antibody 1:40 or more (seroprotection) was seen in more than 96% of health care
workers in response to each of the three strains in the vaccine in two groups and there was no
significant difference in titer of antibody after vaccination (Seroconvertion) on 21-28 days between two
groups (pz 0.5 and p: 0.4, respectively) (Table 2).

Discussion

Vaccination against influenza virus is a important public health measure to help protect against
the annual morbidity and mortality associated with influenza (Kenney et ai., 2004). The quantity of
antigen in the current intramuscular influenza vacecine provides moderate protection {efficacy of 40 to
90%, depending on the recipients age) against influenza strains that are well matched antigens
(Haper ef al., 2004). The dense population of first-line immune cells (dendritic cells) suggests that the
skin 1s an ideal target for the delivery of vaccine antigen (Steinman ef af., 2002). Studies involving
intradermal injection of hepatitis B virus and rabies vaccine suggest the potential for improved
immunogenicity (Redfield er al., 1985; Bryan ef af., 1992; Briggs ef al., 2000) but such studies are
complicated by the fact that only small volumes of fluid can be injected and thus direct dose-for-dose
comparisons are more difficult to conduct.

Treanor er @l (2002) found that 50% of the usual dose influenza vaccine was nearly as
immunogenic as full-dose influenza vaccine in healthy young persons.

Other study showed that the intradermal administration of one fifth of the standard dose of
A/Swine/NI/76 influenza vaccine produced antibody titers similar to those elicited by the standard
intramuscular dose in healthy adults and resulted in fewer systemic reaction (Brown ef af., 1977).
Kenney et al study defined that, intradermal administration of one fifth the standard intramuscular dose
of an influenza vaccine elicited immunogenicity and result was similar that elicited by intramuscular
injection (Kenney, 2004). However intradermal vaccination of healthy young persons with
reduced dose inactivated influenza vaccine could be considered in order to stretch vaccine supplies
(Weller ef al., 1948; La Montagne and Fauci, 2004).

In present study, similarly, all the 95% confidence intervals for the difference between the
intramuscular and intradermal route in the rates of seroconversion and seroprotection indicating that
differences between the groups in these binary outcomes were not significant in study.

It is possible that results similar to our would not be seen in other populations, such as elderly
persons, young children, or those with underlying medical conditions. We recommend that the use of
dose-sparing intradermal injection of influenza vaccine in healthy young groups as a solution to future
shortages of influenza vaccine.
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