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In the winter influenza epidemic season, patients with respiratory illnesses including respiratory syncytial virus (RSV)
infections increase among young children. Therefore, we evaluated the effectiveness of influenza vaccine against
influenza-like illness (ILI) using a technique to identify outbreaks of RSV infection and to distinguish those patients from
ILI patients. The study subjects were 101 children aged 12 to 84 months attending nursery school. We classified the
cases into 6 levels based on the definitions of ILI for outcomes. We established observation periods according to
information obtained from regional surveillance and rapid diagnostic tests among children. Multivariate odds ratios
(ORs) for each case classification were obtained using a logistic regression model for each observation period. For the
entire observation period, ORs for cases with fever plus respiratory symptoms were reduced marginally significantly. For
the local influenza epidemic period, only the OR for the most serious cases was significantly decreased (0.20 [95%Cl:
0.04-0.94]). During the influenza outbreak among the nursery school children, multivariate ORs for fever plus respiratory
symptoms decreased significantly (> 38.0°C plus > one symptoms: 0.23 [0.06-0.91), > 38.0°C plus > 2 symptoms: 0.21
[0.05-0.85], > 39.0°C plus > one symptoms: 0.18 [0.04-0.93] and > 39.0°C plus > 2 symptoms: 0.16 [0.03-0.87]). These
results suggest that confining observation to the peak influenza epidemic period and adoption of a strict case
classification system can minimize outcome misclassification when evaluating the effectiveness of influenza vaccine
against ILI, even if influenza and RSV cocirculate in the same season.
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Introduction

Annual morbidity associated with influenza is highest among
young children, for whom the rate of hospitalization has been
estimated to be 1 per 1000 children aged under 5 years." There-
fore, many studies have investigated the efficacy of influenza vac-
cines among young children.> ' However, the results of these
studies were not consistent because influenza epidemics vary a
great deal depending on the time, place and population.''
Accordingly, confining the subjects to true influenza patients is a
key point for minimizing outcome misclassification.

In the winter, there are doubts about whether ILI patients
have influenza because the infectious seasons of influenza and
other respiratory viruses overlap, compounding the clinical diffi-
culty in distinguishing these illnesses.

Respiratory syncytial virus (RSV) infection is a typical respira-

tory tract infection among young children in the winter,'*"*
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although the number of patients with RSV infection is smaller
than that of influenza patients. However, outbreaks often occur
among communal populations in households, nursery schools
15-18 Therefore, detection of an outbreak
among a specific population is difficult using only information
obtained from a regional surveillance system. When the effective-
ness of influenza vaccine against ILI is evaluated in an epidemio-

and inpatient facilities.

logical study, it is critically important to differentiate patients
with RSV infection from ILI patients in the influenza epidemic
period.

On the basis of virus isolation data, respiratory viruses from
ILI patients had been shown a characteristic seasonal pattern
where the peaks of the influenza virus and RSV were distinct
from each other."” However, some overlap of endemicity have
been clearly demonstrated by nucleic acid-based diagnostic meth-
ods in the influenza season.?®?? Therefore, to correctly assess the
effectiveness of influenza vaccine, it is critical to exclude RSV
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patients. It took some years to come to this conclusion because
above key finding was reported during recent years.

The nursery school children studied here were a suitable
cohort to verify the effectiveness of influenza vaccine because
their chances for exposure to influenza viruses were relatively
homogeneous. Additionally, they were always under observation
by school nurses or their guardians, so there was a greater likeli-
hood that their illness could be determined precisely.

Accordingly, we evaluated effectiveness of influenza vaccine
against ILI in a season with cocirculating RSV among nursery
school children using collected 2006-07 influenza season. In this
study, we attempted to minimize outcome misclassification
caused by ambiguous definition of the influenza epidemic period
and case classification by using regional surveillance information
and rapid diagnostic tests of the nursery school children.

Results

The subjects available for analysis were 101 children (45 chil-
dren who were vaccinated twice, and 56 children who were not
vaccinated). Ten children who were vaccinated once were
excluded. The characteristics of vaccinees and nonvaccinees are
compared in Table 1. Males were more frequent in the vacci-
nated group and the mean of age in months was higher in the
unvaccinated group; however, there were no significant differen-
ces among these variables between vaccinees and nonvaccinees.
Children who had asthma as an underlying illness, were vacci-
nated during the previous season, had a smoker in the family and
had a vaccinated family were significantly more numerous in the
vaccinated group. The children who slept longer and had more
floor space per person were also more numerous in the vaccinated
group. On the other hand, the number of family members was
higher with marginal significance in the unvaccinated group.

Table 1. Baseline characteristics of vaccinees and nonvaccinees

The effectiveness of the vaccine for each outcome indicator
during the entire observation period is shown in Table 2. In mul-
tivariate analysis, ORs for FaS, FaSS, FbS and FbSS were
decreased, but not significance. For case definitions of ILI see
Materials and Methods.

The effectiveness of the vaccine during the outbreak of RSV
infection among the nursery schoolchildren is shown in Table 3.
There were no significant decreases in ORs for any of the out-
come indicators in either univariate or multivariate analysis.

The effectiveness of the vaccine during the local influenza epi-
demic period is shown in Table 4. The multivariate analysis
revealed that vaccination was effective at preventing; FaSS and
FbS with at least marginal significance (FaSS: 0.25 [0.06-1.01]
and FbS: 0.22 [0.05-1.00]); however, the OR for FbSS, which
was the most serious case classification among the outcome indi-
cators, showed a significant decrease [0.20 (0.04-0.94]. More-
over, univariate and multivariate ORs for the outcome indicators
were all less than 1. The point estimates for the defined levels of
fever (38.0°C and 39.0°C), decreased gradually as the outcome
classifications became more serious (Fa: 0.64, FaS: 0.31, FaSS:
0.25; or Fb: 0.53, FbS: 0.22, FbSS: 0.20). Additionally, when Fa
and Fb, FaS and FbS, and FaSS and FbSS were compared, all
point estimates decreased in the cases with higher fever levels.

Table 5 shows the effectiveness of the vaccine during the
influenza outbreak among the nursery school children. The mul-
tivariate ORs for all outcome indicators were lower than the ORs
in the other periods (Tables 2—4), and the ORs for FaS, FaSS,
FbS and FbSS reached statistically significant levels (FaS: 0.23
[0.06-0.91]; FaSS: 0.21 [0.05-0.85]); FbS: 0.18 [0.04-0.93]; and
FbSS: 0.16 [0.03-0.87]). For the local influenza epidemic period
(Table 4), these point estimates for each defined level of fever
(38.0°C and 39.0°C) also decreased gradually as the outcome
classification level increased. All point estimates for outcome
indicators decreased in the higher fever level. In multivariate
analysis, it was found that the ORs for all outcome indicators

Characteristics Vaccinee (N=45) Nonvaccinee (N=56) P value'
Sex (male) 29 (64) 28 (50) 0.146
Age (months) 55.0 (17.5-81.2) 58.6 (12.5-81.1) 0.710
Current body weight (kg) 16.8 (11.0-23.4) 17 (10.7-26.0) 0.940
Underlying iliness

any disease 18 (40) 15 (27) 0.159
asthma 13 (29) 4(7) 0.004
allergy 13 (29) 11 (20) 0.278
Influenza vaccination in previous season (2005-2006) 35(78) 7(13) <0.001

Medical office visit within 6 months for cold-like illness 30(67) 37 (66) 0.950
Past history of hospitalization 12 (27) 25 (27) 0.950
Sleeping hours 10.0 (8.0-11.0) 9.0 (7.0-11.0) 0.012
Influenza vaccination of family members 36 (80) 21 (38) <0.001

Number of family members 4 (3-8) 4.5 (2-8) 0.075
Number of siblings 2(1-4) 2(1-4) 0.337
Room space per person (m?) 21.7 (7.03-49.5) 14.7 (6.25-47.0) 0.019
Presence of smoker in the family 34 (76) 31 (55) 0.035

Values are expressed as median (range) or number (%), unless otherwise indicated.

'Chi-square test or Wilcoxon rank sum test employed where appropriate.
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Table 2. Odds ratios of 2006-07 influenza vaccination for outcomes during the entire study period (weeks 1 through 15 of 2007).

Number (%) Univariate Multivariate’
outcomes Vaccinee (N=45) Nonvaccinee (N=56) OR (95%(Cl) P value OR (95%(ClI) P value
Fa 21(47) 7 (66) 0.45 (0.20-1.01) 0.052 1.02 (0.25-4.26) 0.974
FaS 9(42) 6 (64) 0.41 (0.18-0.91) 0.028 0.291 (0.072-1.143) 0.0762
Fass 8 (40) 3 (59) 0.47 (0.21-1.03) 0.060 0.289 (0.069-1.142) 0.0761
Fb 6 (36) 23 (41) 0.79 (0.35-1.78) 0.572 0.82 (0.22-2.98) 0.758
FbS 3(29) 3 (41) 0.58 (0.25-1.35) 0.206 0.285 (0.070-1.141) 0.0759
FbSS 2 (27) 3(41) 0.52 (0.22-1.23) 0.133 0.286 (0.070-1.140) 0.0758

Note: OR: odds ratio, Cl: confidence interval, Fa: fever >38.0°C alone, FaS: Fa plus > one respiratory symptoms (rhinorrhea, cough and/or sore throat), FaSS:
Fa plus > 2 respiratory symptoms, Fb: >39.0°C alone, FbS: Fb plus > one respiratory symptoms, FbSS: Fb plus > 2 respiratory symptoms.
'Adjusted for age, sex, influenza vaccination of family members, asthma, sleeping hours, number of family members, presence of smoker in the family,

2005-2006 influenza vaccination, room space per person.

decreased more than with univariate analysis. After adjustment
for potential confounders, multivariate analysis showed a 68%
([1-0.16]/[1-0.50]) increase in the efficacy for preventing FbSS
as compared to univariate analysis (Table 5).

Discussion

The entire period (weeks 1-15 of 2007: January 1-April 14) of
this study is generally the epidemic season for influenza in Japan,
therefore ILI patients increased among the study subjects from
the beginning of the observation period. However, ORs for FaS,
FaSS, FbS and FbSS were decreased, but not significantly
throughout the entire period. This might have been because the
presence of patients having respiratory infection due to non-
influenza illnesses might have led to underestimation of the effec-
tiveness of the vaccine.

According to the distribution of ILI patients in the nursery
school (Fig. 1B), there were patients who were RSV positive
from the first week through the fifth week. At the same time, a
small RSV epidemic was detected by using regional surveillance
information during the period in Fukuoka prefecture. Therefore,
it is possible that the outbreak of RSV infection might have over-
lapped the influenza epidemic in this period (weeks 1-5) among
the study subjects. There was no significant reduction in the ORs
of any outcome indicators in the RSV infection outbreak period
(weeks 1-5: January 1-February 3) among the nursery school chil-
dren, perhaps because ILI patients among the study subjects
might not have had influenza in this period.

In the multivariate analysis, only the OR for FbSS, which was
the most severe outcome level, significantly decreased in the local
influenza epidemic period (weeks 6-14: February 4-April 7). The
following interpretations could explain this result. First, the
observation period was limited to the local influenza epidemic
period by the use of regional surveillance information. Therefore
patients with RSV infection might have been congregated with
the ILI patients. However, it is highly probable that this would
have occurred in any case because this period was immediately
after the outbreak of RSV infection (weeks 5-8) among the study
subjects. RSV infection might be severe among infants aged < 1
year, but the fever and respiratory symptoms are usually mild.*®
Therefore, adoption of rigorous outcome classification levels
could decrease the congregation of patients having RSV infection
with ILI patients (Fig. 1B). Consequently, the OR for FbSS, the
most severe level, might have significantly decreased.

In the analysis during the influenza outbreak among the nurs-
ery school children (weeks 10-14: March 4-April 7), multivariate
analysis revealed that vaccination was effective at preventing FaS,
FaSS, FbS and FbSS. The effectiveness of the vaccine for FbSS,
compared with result of the local influenza epidemic period,
increased by 5% ([1-0.16])/([1-0.20]). The distribution of ILI
patients with detected influenza virus among the study subjects
was consistent with this observation period (weeks 8-15). There-
fore this period appears to have been the influenza outbreak
period among the study subjects. Consequently, the outcome
misclassification could be minimized because ILI patients in this
period were more likely to have true influenza. However,

Table 3. Odds ratios of 2006-07 influenza vaccination for outcomes during RSV infection epidemic period at nursery school (weeks 1 through 5 of 2007).

Number (%) Univariate Multivariate'
outcomes Vaccinee (N=45) Nonvaccinee (N=56) OR (95%Cl) P value OR (95%Cl) P value
Fa 11 (24) 18 (32) 0.68 (0.28-1.65) 0.397 0.65 (0.14-2.91) 0.570
FasS 10 (22) 16 (29) 0.71 (0.29-1.78) 0.469 0.53 (0.11-2.55) 0.432
FaSs 10 (22) 12 (21) 1.05(0.41-2.71) 0.923 0.82 (0.17-4.05) 0.805
Fb 6(13) 9(16) 0.80 (0.26-2.46) 0.701 1.25 (0.20-7.64) 0.813
FbS 5011 6(16) 0.65 (0.20-2.11) 0476 0.65 (0.10-4.32) 0.660
FbSS 5(11) 8(14) 0.75 (0.23-2.47) 0.637 0.57 (0.08-3.91) 0.566
Note: same as Table 2.
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Table 4 Odds ratios of 2006-07 influenza vaccination for outcomes during influenza epidemic period in Fukuoka prefecture (weeks 6 through 14 of 2007).

outcomes Number (%) Univariate Multivariate’
Vaccinee (N=45) Nonvaccinee (N=56) OR (95%(Cl) P value OR (95%(Cl) P value

Fa 15 (33) 30 (54) 0.43 (0.19-0.98) 0.044 0.64 (0.17-2.40) 0.504
FasS 13 (29) 30 (54) 0.35(0.15-0.81) 0.014 0.31 (0.08-1.19) 0.089
FassS 11 (24) 26 (46) 0.37 (0.16-0.88) 0.025 0.25 (0.06-1.01) 0.051
Fb 12(27) 18 (32) 0.77 (0.32-1.83) 0.549 0.53 (0.13-2.11) 0.367
FbS 10 (22) 18 (32) 0.60 (0.25-1.48) 0.271 0.22 (0.05-1.00) 0.050
FbSS 8(18) 17 (30) 0.50 (0.19-1.29) 0.149 0.20 (0.04-0.94) 0.041

Note: same as Table 2.

multivariate ORs for Fa and Fb, outcome classifications with
only a fever, did not significantly decrease. These results indicated
that a fever without respiratory symptoms might not be a symp-
tom of influenza. On the other hand, even if the outcome was
fever only, the point estimates in this period were lower than
those in other observation periods. The reason for this may have
been that the patients who had only a fever were likely to mix
with true influenza patients during the peak influenza epidemic
period. Moreover, the point estimates gradually decreased in the
order Fa, FaS and FaSS or Fb, FbS and FbSS in the multivariate
analysis, as with the results for the local influenza epidemic
period. In addition, their 95%ClIs gradually became narrower.
These results indicated that following procedures such as deter-
mining the peak of the influenza epidemic, adopting a rigorous
outcome classification system and adjusting potential confound-
ers could minimize outcome misclassification.

The number of patients affected by RSV, which causes lower
respiratory tract infection, was comparatively small, even in the
RSV epidemic period. However, numerous outbreaks of RSV
infection are reported among communal populations such as
families, hospitalized children and elderly people in nursing
homes. Thus, it is possible that RSV infection is masked by influ-
enza infection in many patients. Therefore, it might be difficult
to identify outbreaks of RSV infection among certain popula-
tions by using only regional surveillance information.

In this study, we used information about not only influenza
but also RSV infection obtained from regional surveillance to
identify the outbreak of influenza among the study subjects.
Additionally, pathogen detection was performed using rapid

diagnostic tests for some of the subjects. Therefore, we were able
to detect the outbreak of RSV infection in the nursery school.
Consequently, the main observation could be limited to the peak
influenza epidemic period. Furthermore, adoption of the rigor-
ous case classification system made it possible to minimize out-
come misclassification of patients with RSV infection as
influenza patients, even if the influenza epidemic overlapped the
circulation of RSV.

In our study, we found that the effectiveness of the vaccine
was higher than that reported in a previous study that evaluated
inactivated influenza vaccine among young children.”* In the
previous study, since the subjects were recruited from several dif-
ferent areas of Japan, the definition of the peak epidemic period
of influenza might not have been optimal. Considering our
results, if the observations of the previous study were limited to
the optimal peak epidemic period of influenza among the study
subjects, the effectiveness of the vaccine might have been found
to be higher. However, on a critical review and re-analysis of 15
meta-data, parenteral inactivated influenza vaccine efficacy or
effectiveness against children remains scarce.”> Therefore, stan-
dard setting about various points as follows may be required.

Influenza epidemics follow different patterns depending on
the time, place, and population.'" According to this principle,
analysis in the same epidemic season, in the same area and among
a homogeneous population for exposure to influenza could be the
key to evaluating the effectiveness influenza vaccine correctly.
Moreover, the following procedures are essential to minimize the
effect of outcome misclassification in field trials of influenza vac-
cine effectiveness.?®2® First, all study subjects should be followed

Table 5 Odds ratios of 2006-07 influenza vaccination for each outcome during influenza outbreak period at the nursery school (weeks 10 through 14 of

2007).
outcomes Number (%) Univariate Multivariate'
Vaccinee (N=45) Nonvaccinee (N=56) OR (95%Cl) P value OR (95%Cl) P value
Fa 13 (29) 29 (52) 0.38 (0.17-0.87) 0.022 0.39(0.11-1.42) 0.152
FaS 12 (27) 28 (50) 0.36 (0.16-0.85) 0.019 0.23 (0.06-0.91) 0.036
FaSS 10 (22) 25 (45) 0.35 (0.15-0.85) 0.021 0.21 (0.05-0.85) 0.029
Fb 10 (22) 16 (29) 0.71 (0.29-1.78) 0.470 0.32(0.07-1.48) 0.145
FbS 9 (20) 16 (29) 0.63 (0.25-1.59) 0323 0.18 (0.04-0.93) 0.041
FbSS 7(16) 15 (27) 0.50 (0.19-1.37) 0.179 0.16 (0.03-0.87) 0.033
Note: same as Table 2.
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with equal intensity. Sec-
ond, the influenza epidemic
should be relatively large.
Third, the circulating influ-
enza viruses should antigen-
ically match the vaccine
strains. In this study,
parents or guardians col-
lected information on the
children’s body tempera-
tures and symptoms each
week during the entire fol-
low-up period using a ques-
tionnaire, so all subjects
were followed with almost
equal intensity. In addition,
all  the subjects were
recruited from a single
nursery school, so their
exposure to influenza might
have been homogeneous.
There was a relatively large
epidemic of influenza that
exceeded 60 patients per
sentinel hospital in the peak
epidemic period in
Fukuoka prefecture during
the 2006-07 influenza sea-
son. Furthermore type A
H3N2 and type B were
mainly cocirculatiing dur-
ing this season, and these
strains matched the vaccine
strains.

These results suggested
that confining observation
to the peak influenza epi-
demic period and adoption
of rigorous case definitions
were both essential techni-
ques to minimize outcome
misclassification for analysis
of the effectiveness of influ-
enza vaccine against ILI
under these advantageous
conditions in for a field trial
of influenza vaccine.

We detected high effec-
tiveness of the influenza
vaccine among  nursery
school children during the
epidemic  season  when
influenza cocirculated with
RSV infection, which is
difficult  to  distinguish
from influenza. We
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Figure 1. (A) Numbers of patients with influenza and RSV infections reported weekly from sentinel hospitals in
Fukuoka Prefecture. (B) The cumulative total numbers of patients among the nursery school children classified by
the case definitions (Fa: >38.0°C alone, FaSS: Fa plus >2 respiratory symptoms, Fb: > 39.0°C alone FbSS: Fb plus >2
respiratory symptoms). Positive cases confirmed by rapid diagnostic tests for influenza virus and RSV among patients
>37.5°C are shown as influenza virus:A and RSV:o. Four observational periods were defined as follows: period 1,
from weeks 1 through 15 of 2007 (the entire observation period); period 2, from weeks 1 through 5 (the period of
the outbreak of RSV infection among the nursery school children); period 3, from weeks 6 through 14 (the period of
the influenza epidemic in Fukuoka Prefecture); and period 4, from weeks 10 through 14 (the period of the outbreak
of influenza among the nursery school children).
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succeeded in minimizing outcome misclassification by using
special techniques to identify the peak of the influenza epidemic
and by adopting a rigorous case classification system. These
methods can generally be applied to evaluation of the efficacy of
the influenza vaccine for ILI

When ILI is used as the study outcome, it is less specific for
influenza than laboratory confirmation. Nevertheless, as an out-
come indicator it is more useful in actual field trials. Laboratory
confirmation is normally expensive, especially in developing
countries. In this study, we used both information obtained from
regional surveillance and the distribution of patients in the nurs-
ery school. Detection of pathogens was conducted by using rapid
diagnostic tests for influenza and RSV among some patients. Fur-
thermore, adoption of a rigorous case classification system
enabled us to differentiate patients with RSV infection from
those with ILI patients during the influenza epidemic. Conse-
quently, the effectiveness of the vaccine during the influenza out-
break in the nursery school approximated that among patients
with true influenza.

Limitations

The sample size was small in this study. However, the point
estimates for all outcomes during the period of the influenza epi-
demic were consistently less than 1, with a narrow 95% CI.
Therefore, we considered that the reliability of results was main-
tained. The effects of potential confounders were taken into con-
sideration in multvariate analysis in this study. Variables
associated with potential confounders besides the age in months
and gender among the young children were included in the model
for adjustment. However, the possibility of residual confounders
cannot be denied. In addition, the disease investigation among
study subjects was conducted by their parents and guardians. This
enabled us to follow all the study subjects with equal intensity, but
disease misclassification might have occurred. However, this is a
nondifferential misclassification. If there were such a misclassifica-
tion, it would be underestimated in the results.

Materials and methods

Study subjects

The study subjects were 111 children (45 who were vaccinated
twice, 10 who were vaccinated once, and 56 who had not been
vaccinated) aged 12 to 84 months, recruited from Shin Yoshi-
tomi nursery school, Koge-machi, Fukuoka Prefecture. In Japan,
vaccination of seasonal inactivated influenza vaccine has been rec-
ommended 2 doses from children aged between 6 months to
12 years due to the relatively weak immune response toward the
vaccine. Among 111 subjects, 10 children fail to have 2-dose vac-
cination. For the critical analysis of the influenza vaccine efficacy,
we focused on the 2-dose population. Thus, one-dose subjects
(10 children), were excluded from the final sample. Finally, the
analysis subjects comprised 101 children. The twice-vaccinated
subjects had received commercially obtained 2006-07 trivalent
inactivated influenza vaccine with an interval of at least 2 weeks
between the 2 vaccinations in each clinic during November 4 to
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December 24, 2006. Each vaccination was given at the then rec-
ommended dose (0.2 mL for children aged 12 months to <72
months and 0.3 mL for age >72 months). The vaccine contained
A/ New Caledonia/ 20/ 99 (HIN1), A/ Hiroshima/ 52/ 2005
(H3N2) and B/ Malaysia/ 2506/ 2004, 30 g of hemagglutinin
per 1 mL from each strain. Informed consent was obtained from
the parent or guardian of each subject. The study was conducted
with the approval of the Ethics Committee of the Graduate
School of Medicine, Osaka City University.

Information collection

At the time of enrollment, the following information was col-
lected as continuous data by means of a self-administered ques-
tionnaire given to each child’s parent or guardian: gender, age in
months, body weight, hours of sleep per day, number of family
members, number of siblings and floor area of residence. As cate-
gorical data, underlying disease, the history of influenza vaccina-
ton in the preceding season, history of medical examination for
cold-like symptoms during the previous 6 months, history of hos-
pitalization, influenza vaccination of family members (in the
2006-07 season) and smoking by family members was ascertained.

As a follow-up survey, information about the following was col-
lected by means of a weekly self-administered questionnaire from
each child’s parent or guardian: fever, cough, rhinorrhea, sore
throat, joint pain and chills. The follow-up period was January 1 to
April 14, 2007 (15 weeks). This information was submitted every
week to the nursery school by the children’s parents or guardians.

The epidemic in Fukuoka prefecture and the outbreaks in the
nursery school of influenza and RSV infection.

Influenza epidemics normally occur from early January to
mid-April in Japan. ILI patients were found at the nursery school
from the first week (Jan. 1-6) that the observation started. At the
time of starting observation, a small outbreak of RSV infection
was confirmed at the same time as an influenza epidemic by the
regional surveillance system in Fukuoka Prefecture. Therefore,
for viral surveillance of ILI patients at the nursery school, when a
subject developed temperature of >37.5°C, the school nurse col-
lected nasal discharge from the subject.

Pathogen detection from collected samples was conducted
using rapid diagnostic tests for influenza virus, RSV and adenovi-
rus at the Osaka Prefectural Institute of Public Health. In
Fukuoka prefecture, the number of patients with RSV infection
reported weekly by the sentinel hospitals (Fig. 1A) reached a
peak in the second week of 2007 (1.4 patients) and then gradu-
ally declined until week 15. On the other hand, the number of
influenza patients exceeded 10 patients weekly as reported by the
sentinel hospitals from the sixth week. The peak number was
found in week 11 (60.1 patients). Thereafter, the number of
influenza patients decreased rapidly, becoming less than 10
patients per sentinel hospital in week 15. The weekly occurrence
of ILI patients at the nursery school is illustrated in Figure 1B.
There were 2 peaks of the occurrence of ILI patients, in week 3
and week 13, approximately corresponding to a small peak of
RSV infection and the peak of the influenza, respectively, in
Fukuoka prefecture. Additionally, in the nursery school children,
RSV was detected in 5 patients from the second through the fifth
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weeks and influenza virus was detected in 2 patients in weeks 12
and 13 by rapid diagnostic tests (Fig. 1B).

Analysis

We classified the cases into 6 levels of ILI for outcomes: (1)
Fa: fever > 38.0°C alone, (2) FaS: Fa plus > one respiratory
symptoms (rhinorrhea, cough and/or sore throat), (3) FaSS: Fa
plus > 2 respiratory symptoms, (4) Fb: fever > 39.0°C alone,
(5) FbS: Fb plus > one respiratory symptoms, (6) FbSS: Fb plus
> 2 respiratory symptoms.

Four observation periods were set up (Fig. 1). (1) The entire
observation period (weeks 1-15 of 2007: January 1-April 14), (2)
The RSV infection outbreak period among the nursery school
children: the period during which there were >5 FaSS patients
and RSV was detected from these patients by using a rapid diag-
nostic test at the nursery school (weeks 1-5: January 1-February
3), (3) the local influenza epidemic period during which >10
influenza patients were reported weekly by the sentinel hospitals
in Fukuoka Prefecture (weeks 6-14: February 4-April 7), and (4)
the influenza outbreak period among the nursery school children,
during which there were >5 FaSS$ patients and influenza virus
was detected in these patients by using a rapid diagnostic test at
the nursery school (weeks 10-14: March 4-April 7). Furthermore,
the total cumulative number of FaSS patients was assessed each
week.

To compare the characteristics of vaccinees and nonvaccinees,
the chi-square test or Fisher’s exact test, and the Wilcoxon rank-

sum test were employed. Logistic regression models were used to
calculate the odds ratios (OR) and 95% confidence interval (CI)
of vaccination for outcome indicators 1 to 6. In multivariate
analysis, age in months and gender were put into the model as
variables, and other variables that were different between vaccin-
ees and nonvaccinees with P values of less than 0.1 were added to
the model. All reported P values were 2-sided values of 5%. All
data analyses were carried out using SAS Version 9.3 (SAS Insti-
tute, Inc, Cary, North Carolina).
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