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AN ANALYSIS OF THE DEMAND FOR INFLUENZA VACCINATION
AMONG THE ELDERLY IN JAPAN

Yasushi OHKRUSA*

Key words : vaccination of influenza, demand for vaccination, elderly, conjoint analysis

Purpose This paper will discuss an analysis of the demand for vaccination for the elderly as a high-risk
group. Influence of the governmental endorsement and/or subsidy on these demand is, then,
evaluated from the estimation results,

Methods Original data were obtained from two surveys conducted by the author for the elderly living
with and without descendents, Information was collected about the elderly themselves, the house-
held, experience of influenza and immunization in the last season, and the hypothetical question-
naire about immunization was answered by each respondent to be applied for Conjoint Analysis.
Three estimations are performed for the actual behavior, Conjoint Analysis and the joint estima-
tion of these two methods.

Results Experience of influenza and immunization’in the last season, proved to be two of the most im-
portant determinants. Among the others estimated parameters, cost of immunization, the num-
ber of immunization to complete for effectiveness, availability of the immunization at night or on
a weekend, and the governmental endorsement greatly affected the immunization demand.
Moreover, the superiority of the statistical properties of the joint estimation was confirmed.

Conclusions The estimation results imply that about 8.9 million elderly people would demand vaccina-
tion if there was no cost and there was a governmental endorsement. This would be reduced to be
3.2 million if the cost was 6,000 yen {about 50 dollars) and there was no governmental endorse-
ment. Governmental endorsement alone would increase the number by 2.0 million. The change

from no cost to only 500 yen (about 4 dollars) would depress the demand by 1.6 million.

* ISER, Osaka University
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Abstract. Approximately 40 children aged 6—36 months were enrolled in a study to evaluate the
immunogenicity of the trivalent influenza sub-unit vaccine in the 1999/2000 and 2000/2001 influenza
seasons. In 1999/2000, the vaccine dose was 0.1 m! for children aged 6—11 months and 0.2 ml for
those aged 12+ months, according to the formulary in Japan. In 2000/2001, the vaccine dose was 0.25
ml, irrespective of age, according to the recommendations of the Advisory Committee on
Immunization Practices (ACIP). All children were given two doses approximately 4 weeks apart
each year. In 1999/2000, the geometric mean titers and frequency of achieved, protective antibody
titers (21:40) of children under 12 months of age to those aged 12+ months was 26.3+4.5 vs.
30.9x2.1 (p=0.582) and 50% vs. 52% (p=0.0954) for AHINI] and 42.9+6.4 vs. 152.5+4.3
(p=0.029) and 60% vs. 87% ( p=0.063) for AH3N2 at 4 weeks after the second vaccinations. In 2000/
2001, the geometric mean titers of children under 12 months of age to those aged 12+ months was
17.5£2.9 vs. 126.514.2 (p=0.002) for AHINI and 20.1£2.0 vs. 66.7+4.5 (p=0.039) for AH3IN2,
respectively, and the frequency of achieved, protective antibody titers was 29% vs. 78% (p=0.010)
and 43% vs. 67% (p=0.239), respectively. Risk factors including age, vaccine dose (1999/2000
season), vaccination of last year and pre-vaccination titer were assessed by univariate and multivariate
analysis to evaluate their associations with the frequency of a four-fold or greater titer rise when
comparing HI titers for specimens obtained 4 weeks after the second vaceination and before the first
vaccination. In 1999/2000, an independent negative effect was observed for age. In 2000/2001,
children under 12 months of age had a lower risk than those over 12+ months for a four-fold or greater
titer rise, OR 0.4 (CI 0.05-3.04) for AHINI and OR 0.6 (CI 0.11-3.88) for AH3N2. The children
under 12 months seemed to exhibit a reduced response to the influenza sub-unit vaccine. The observed
values were not statistically significant because our study population was small. These results strongly
suggest the necessity for influenza vaccine administration for all househeld contacts and out-of-home
caretakers of children under 12 months old. © 2004 Elsevier B.V. All rights reserved.

Keywords: Influenza vaceine; Vaceine response; Infant; Young children
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1. Introduction

Influenza vaccination is recommended by the ACIP for all children aged 623 months, as
well as seniors over 65 [1]. However, the immunogenicity of vaccination among children in
this age group has yet to be established [2]. In Japan, the dose of vaccine is 0.1 ml for children
aged 6—11 months and 0.2 ml for those aged 13 years old, according to the formulary.
However, 0.25 ml of vaccine is given for children under 3 years in the USA and EC
according to the recommendations of the ACIP [1]. The aim of this study was to examine and
evaluate the immunogenicity of the influenza sub-unit vaccine, according to the formulary in
Japan and the recommendations of the ACIP in children aged 6—36 months.

2. Subjects and methods

2.1. Subjects and serological specimens

In the 1999/2000 and 2000/2001 influenza seasons, we conducted vaccine trials
‘involving nursery school children aged 6—36 months. Blood specimens were obtained
from the children before the first and second vaccinations and 4 weeks after the second
vaccination.

2.2. Vaccine and schedule

The vaccines administered were the commercially available trivalent influenza sub-unit
vaccine. The antigens and contents of vaccines were A/Beijing/262/95 (HIN1) 200 CCA
eq./ml, A/Sydney/5/97 (H3N2) 350 CCA eq./ml and B/Shandong/7/97 300 CCA eq./ml in
the 1999/2000 and A/New Caledonia/20/99 (HIN1) 30 pg/ml, A/Panama/2007/99 (H3N2)
30 pg/mi and B/Yamanashi/166/98 30 pg/ml in 2000/2001. In 1999/2000, vaccine doses
were given according to the formulary in Japan. In 2000/2001, the vaccine dose was 0.25 mi,
irrespective of age, according to the recommendations of the ACIP. All children were given
the first vaccine in November or December and the second dose approximately 4 weeks later
in each season. The vaccines were administered intramuscularly using 25-G needles.

2.3. Antibody testing

Antibody testing to the vaccine antigens was done by standard hemagglutination
inhibition (HI) assay after treatment of the sera with a receptor-destroying enzyme.

2.4. Statistical analysis

Estimations of vaccine efficacy were based on the geometric mean titers, frequency of
achieved, protective, antibody titers and a four-fold or greater rise of antibody titers. The
differences between the geometric mean titers and the frequency of achieved, protective,
antibody titer were examined using the Wilcoxon rank sum test or Kruskal—-Wallis test. To
estimate vaccine efficacy, it is also necessary to evaluate the risk factors of age, vaccine
dose (1999/2000), vaccination of last year and pre-vaccination antibody. To examine the
relationship between each risk factor and the four-fold or greater titer rise when comparing
HI titers for specimens obtained before the first vaccination and 4 weeks after the second
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vaccination, we first calculated the frequency of four-fold or greater titer rise according to
the category of each risk factor. A crude odds ratio (OR) was then obtained using the
reference group. To obtain a multivariate-adjusted OR for each risk factor, a logistic
regression model was used with the frequency of a four-fold or greater titer rise as the
dependent variable (SAS).

3. Results

There were no major adverse events, only minor local reactions, following vaccination
that resolved within a few days.

3.1. Response to influenza vaccine

Estimations of vaccine efficacy were based on the geometric mean titers and frequency
of achieved, protective antibody titers. The geometric mean titers and frequency of
achieved, protective antibody titers by age group are shown in Table 1. All children (total
age groups) showed a good response to AHIN]1 and AH3N2, but when the results were
classified into age groups, the values of the children aged 6—11 months were significantly
lower than in those over 12 months, respectively.

The seroconversion to B showed a poor response for all age groups in both seasons
(data not shown).

3.2. Analysis of risk factors for antibody response to influenza vaccine

Although the geometric mean titers and frequencies of achieved, protective, antibody
titer in the 6—11-month age group were poor, there were correlations for age, vaccine dose
(1999/2000 season), vaccination of last year and pre-vaccination titer with antibody
response. We first calculated the frequency of four-fold or greater titer rise according to
each risk factor. In 1999/2000, children under 12 months of age and the vaccine dose were
homologous. Therefore, the category of age classified 2 stratum, aged 6—20 and 21+
_ months. We examine the relationship between each risk factor and the four-fold or greater
titer rise using the logistic regression model. An independent, negative effect on the four-

Table 1
Geometric mean titers and preparations of Z1:40 antibody by age group
Age N AHINI AH3INZ
Pre-vac. Post 2nd vac. Pre-vac. Post 2nd vac.
GMTiter % of GMTiter % of GMTiter % of GMTiter % of
Z1:40 Z1:40 Z1:40 £1:40
199%3/2000 total 41 5.0%1.0 0 297+26 51 338168 44 131.6+54 8¢
§—11 months 10 5.0+1.0 0 27.1£45 50 87146 10 429+64 60
12-23 months 17 5.0+1.0 0 27.1+22 41 434168 53 190.6+4.7 82
24+ months 14 50410 0 36618 64 79.8+56 57 1944141 93
trend p 1.000 1.000 0.499 0447  0.015 0.048 0.092 0.137
2000/2001  total 43 69+25 12 90.0+48 70 94+34 19 541143 63
6—11 months 7 50%l10 0 17.5£29 2% 50+10 0 201320 43
12-23 months 20 7.6428 I5 131.6+42 380 62120 5 504429 65
24+ months 16 71%27 13 121.5444 75 209+48 44 92.8+68 69

trend p 1.000 0.56% 0.009 0.036  0.002 6.005 0.093 0.487
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fold or greater titer rise was observed against the younger children, OR 0.4 (CI 0.03-4.80)
for AHIN1 and OR 0.1 (CI 0.01-2.34) for AH3N2. An independent, positive effect was
observed for vaccine dose 0.2 ml, OR 3.7 (CI 0.3-45.02) for AH3N2. In the 2000/2001,
we conducted vaccine trials according to the recommendations of ACIP. We examined the
relationship between each risk factor and the frequency of a four-fold or greater titer rise
using the logistic regression model. Children aged 6—11 months had a lower risk than
children aged 12+ months, OR 0.4 (CI 0.05-3.04) and 0.6 (CI10.11-3.88) for AHINI and
AH3N2. An independent, positive effect on the frequency of a 4-fold or greater titer rise
was observed among the vaccinations of last year, OR 2.1(CI 0.19-21.97) and OR 1.7 (CI
0.36-8.18) for AHIN1 and AH3N2. Qur study examined a small number of subjects, so
the observed value was not statistically significant.

4. Discussion

Influenza vaccination of children aged 6—23 months is recommended by ACIP [1].
Reports on the efficacy of influenza vaccination for children indicated a strong antibody
response [3—5]. However, few studies have classified children by age groups. We
observed an independent, negative effect on a four-fold or greater titer rise among the
6—11-month age group. This finding suggests that children aged 6—11 months are unlikely
to show sufficient antibody responses to the influenza sub-unit vaccine. The observed
values were not statistically significant because of the small study population. Thus, larger
studies are needed to assess vaccine efficacy among the 6—11-month age group.

The immune response to the influenza vaccine is known to vary among age groups. In
particular, a weaker immune response has been observed in infants, and some data indicate
that induction of adult-like patterns of antibody responses to conventional vaccines are
relatively weak in the first 12 months of life [2]. Immunologic priming in young children
may be important for vaccine response [6,7]. Independent, positive effects on the
frequency of four-fold or greater titer rise were observed among children vaccinated last
year in our study. Therefore, vaccination of children aged under 1 year old may play an
important role in the antibody response in the following season.
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