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Figure 1. Incidence of vector-borne diseases by week and year of diagnosis, Japan, 2000-200s.
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Table 3. Incidence of vector-borne diseases by prefecture reporting, Japan, 2000-2005.

Z‘;f(:a:ﬁt:: Dengue fever etz:;ll:hs'etis sp?tlt)::l]?fzt:/er Lyme disease Malaria Scrub typhus
Hokkaido 4 (0.33) 0 (0.00) 0 (0.00) 27 (10.09) * 14" (0.55) 0 (0.00)
Aomori 0 (0.00) 0 (0.00) 0 (0.00) 1 (1.44) 1 (0.15) 78 (2.51)*
Iwate 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00) 41 (1.38)
Miyagi 6 (1.17) 0 (0.00) 0 (0.00) 1 (0.89) 6 (0.57) 30 (0.60)
Akita 1 (039 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00) 160 (6.42)*
Yamagata 1 ©37) 0 (0.00) 0 (0.00) 1 (1.71) 2 (0.36) 55 @11+
Fukushima 1 (0.22) 0 (0.00) 0 (0.00) 2 (2.00) 3 (032 220 (4.92)*
Ibaraki 3 (0.46) 0 (0.00) 0 (0.00) 0 (0.00) 10 (0.75) 13 (0.21)
Tochigi 3 (0.69) 0 (0.00) 0 (0.00) 0 (0.00) 12 (1.34) 17 (0.40)
Gunma 3 (0.68) 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00) 67 (1.57)*
Saitama 8 (0.53) 0 (0.00) 0 (0.00) 1 (0.30) 20 (0.64) 5 (0.03)
Chiba 23 (L78)* 0 (0.00) 13 (0.94) 0 (0.00) 18 (0.68) 172 (1.37)*
Tokyo 120 (4.58)* 0 (0.00) 0 (0.00) 9 (1.57) 211 (391 * 50 (0.20)
Kanagawa 29 (1.57)* 0 (0.00) 0 (0.00) 4. (0.99) 65 (1.71)* 110 (0.61)
Niigata 0 (0.00) 0 (0.00) 0 (0.00) 1 (0.86) 7 (0.64) 113 @217)*
Toyama 3 (1.24) 0 (0.00) 0 (0.00) 1 (1.89) 1 (0.20) 16 (0.68)
Ishikawa 1 (0.39) 1 (3.26) 0 (0.00) 0 (0.00) 1 (0.19) 6 (0.24)
Fukui 1 (0.56) 0 (0.00) 1 (0.52) 0 (0.00) 3 (0.81) 3 (0.17)
Yamanashi 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00) 4 (0.21)
Nagano 3 (0.62) 0 (0.00) 1 (0.19) 2 (191) 1 (0.10) 43 (0.92)
Gifu 1 (0.22) 0 (0.00) 0 (0.00) 1 (1.01) 2 (0.21) 107 (241)*
Shizuoka 5 (0.61) 1 (1.02) 1 (0.11) 0 (0.00) 9 (0.54) 58 (0.73)
Aichi 13 (0.85) 0 (0.00) 0 (0.00) 1 (0.30) 30 (0.95) 19 (0.13)
Mie 2 (0.50) 1 @2.07) 2 (047) 0 (0.00) 5 (0.60) 19 (0.49)
Shiga 4 (1.37) 0 (0.00) 0 (0.00) 0 (0.00) 2 (0.33) 3 (011
Kyoto 4 (0.70) 0 (0.00) 0 (0.00) 0 (0.00) 13 (.11 3 (0.05)
Osaka 16 (0.84) 1 (0.44) 1 (0.05) 1 (0.24) 49 (1.25) 5 (0.03)
Hyogo 5 (042 "0 (0.00) 18 (1.40) 2 (0.76) 18 (0.73) 31 (0.26)
Nara 5 (1.61) 1 (2.68) 0 . (0.00) 0 (0.00) 2 (0.31) 0 (0.00)
Wakayama 1 (043) 1 (3.62) 13 (5.28) * 0 (0.00) 2 (0.42) 33 (147
Tottori 0 (0.00) 1 (6.29) 1 (0.71) 1 (3.46) 3 (1.10) 19 (1.47)
Shimane 0 (0.00) 2 (10.14) 66 (37.55)* 0 (0.00) 4 (1.18) 35 (218)*
Okayama 0 (0.00) 4 (7.90)* - 0 (0.00) 0 (0.00) 3 (035 16 (0.39)
Hiroshima 1 (0.16) 4 (5.36)* 2 (0.30) 1 (0.74) 7 (0.55) 90 (1.48)*
Yamaguchi 0 (0.00) 2 (5.06) 0 (0.00) 1 (1.39) 2 (0.30) 5 (0.16)
Tokushima 1 (0.56) 0 (0.00) 21 (11.06) * 0 (0.00) 1 0.27) 11 (0.64)
Kagawa 1 (0.45) 0 (0.00) 0 (0.00) 0 (0.00) 1 (0.22) 1 (0.05)
Ehime 0 (0.00) 1 (259 12 (3.48)* 0 (0.00) 8 (1.21) 1 (0.03)
Kochi 0 (0.00) 2 (949) 61 (32.49)* 0 (0.00) 0 (0.00) 32 (1.87)*
Fukuoka 3 (0.28) 3 (2.30) 1 (0.09) 1 (042) 12 (0.54) 15 (0.14)
Saga 0 (0.00) 3 (13.21)* 0 (0.00) 0 (0.00) 0 (0.00) 21 (1.14)
Nagasaki 1 (0.31) 2 (5.10) 0 (0.00) 0 (0.00) 3 (045) 68 (2.13)*
Kumamoto 1 (0.25) 2 (415 1 (0.23) 0 (0.00) 3 (0.36) - 61 (1.56)*
Oita 0 (0.00) 1 (3.16) 1 (0.35) 0 (0.00) 0 (0.00) 117 (4.55)*
Miyazaki 0 (0.00) 0 (0.00) 17 (6.30) * 0 (0.00) 2 (0.38) 234 (9.51)*
Kagoshima 0 (0.00) 0 (0.00) 61 (14.81)* 1 (L.19) 4 (0.50) 472 (12.57)*
Okinawa 1 (0.35) 0 (0.00) - 0 (0.00) 0 (0.00) 6 (1.02) 1 (0.04)

Ratios of incidence rate to that in whole of Japan in parentheses.
* p<0.01 by exact test for comparing with incidence rate in the whole of Japan.
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Cases of Japanese spotted fever (one or more cases in a week
denoted as '+' in Figure 2) in Shimane, Kochi and Kagoshima
were reported annually in 2000-2005. The reporting of cases in
Miyazaki, Tokushima and Ehime started from 2001, 2002 and
2003, respectively. The number of prefectures reporting one or
more cases increased from 6-9 in 2000-2003 to 12 in 2004 and
2005. Cases of scrub typhus (two or more cases in a week denot-
ed as '+' in Figure 3) were reported in most prefectures in 2000-
2005. Reported cases in several prefectures in eastern Japan
increased in autumn-winter, while those in the west increased in
both autumn-winter and spring.

DISCUSSION

Dengue fever and malaria are transmitted by the bite of infected
mosquitoes.? No cases of anyone in Japan acquiring these infec-
tions were reported in 2000-2005, suggesting that domestic infec-
tions were highly unlikely to occur during this period, and that
most cases encountered were almost certainly acquired while
traveling in endemic areas and developing symptoms after return-
ing home.*"! Most cases of dengue fever and malaria observed in
this study were reported in Tokyo, a finding that reflects the many
travelers returning home through airports and seaports. The inci-
dence of dengue fever increased in this period, while that of
malaria decreased. The rise in dengue fever might be associated
with the increased opportunities for infection due to the spread of
endemic areas worldwide and with the rising coverage of diagno-
sis due to the enhanced awareness of physicians to this disease.®*
The decrease in malaria might be attributable to more widespread
prevention measures using several methods, such as chemopro-
phylaxis.'"*?

Japanese encephalitis is a mosquito-borne disease, with many
cases occurring in Japan during the 1950s, but falling dramatical-
ly to several dozen by the 1980s.2° In this study, it was observed
that the incidence rate was stable at under 0.1 per year per
1,000,000 population in 2000-2005. The leading reason for such
dramatic improvement was that most children acquired protective
immunity to the Japanese encephalitis virus through an increase
in vaccination programs.>'¢

Lyme disease is a tick-borne infection endemic to the United
States, and eastern and central Europe.>"” The tick mainly trans-
mitting Lyme disease infection in Japan is most prevalent in
Japan's northernmost island of Hokkaido and in the mountains of
central and northern Japan.” The high proportion of cases report-
ed in Hokkaido would be associated with the distribution pattern
of those ticks.

Japanese spotted fever as a tick-bome disease was first reported
in Japan in 1984." In this study, we observed the spread of tempo-
ral and geographic distributions of cases in 2000-2005. Our
results were similar to those reported in previous studies."" One
reason for the spread of cases might be that the distribution of
infected vector ticks spread during this period.

Scrub typhus is transmitted by the attaching of infective trom-

Epidemics of Vector-borne Diseases

biculid mites, and has been endemic all over Japan except for a
few prefectures.’*? The incidence of cases was observed to fall
from 791 in 2000 to 345 in 2005. Though the reason for the
decrease is unknown, some interesting seasonal and geographic
patterns of infections were reported in previous studies.'*® Such
pattern have been related to the activities of two different species
of trombiculid mites, insofar as the high incidences in autumn-
winter in many areas were mainly due to one species of mite,
while those in spring in western Japan were mainly due to the
other. V

In conclusion, although there were some limitations and prob-
lems in the present study, based as it was only on reports to the
NESID, some meaningful epidemiologic features in the temporal
and geographic distributions of cases of 6 vector-borne diseases
in Japan, 2000-2005, were revealed.
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Summary Objectives: Due to high vaccine coverage in Niigata, we had no outbreaks of
meastes from 1997 to 2003 but an opportunity to study the role of sporting events in the
propagation of an epidemic was experienced in the spring of the latter year.

Methods: Mandatory meastes case reports were requested from all high schools in Niigata, which
covered a school year, date of onset, club activity, vaccination status, and hospitalization.
Results: With national marathon and kendo (Japanese fencing) meetings for high school stu-
dents, measles outbreaks occurred at 27 high schools with 192 patients (186 students and 6
teachers) in Niigata. Of 64 unvaccinated patients, 14 (21.9%) were hospitalized and 6 (6.2%)
of 97 vaccinated patients. Mostly single cases were encountered at high schools in which index
cases had a vaccination history, whereas at a high school in which index cases had no vaccination
history, the total number of cases per school increased, mostly within more than 3 cases
(p < 0.05).

Conclusion: We conclude that sporting events, even if outdoors, might be a risk factor for
measles infections. Appropriate actions to control outbreaks should be performed promptly in
collaboration with related personnel and institutions.

© 2007 Published by Elsevier Ltd on behalf of The British Infection Society.

Introduction

* Correspondence to: Department of Public Health, Niigata Uni- Measles is highly infectious with airborne transmission, and

versity Graduate School of Medical and Dental Sciences, 1-757, ~ With close contact such as in the r}OZ"’e: 75-90% of in-
Asahimachi-Dori, Niigata City, Niigata 951-8510, Japan. Tel.: +81  dividuals would develop the disease.™* Measles outbreaks
25227 2129; fax: +81 25 227 0765. due to sporting events are potentially serious because of

E-mail address: asammy@med.niigata-u.ac.jp (A. Sasaki). the danger of transmission to susceptible persons in large
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groups gathered in a relatively confined environment.? High
schools and universities may also play major roles in mea-
sles transmission, since they contain unusual concentra-
tions of susceptible individuals.?* ‘

Measles is the greatest vaccine-preventable disease,>”
and routine immunization with a single dose of measles vac-
cine has been conducted in Japan since 1978. However,
measles epidemics still occurs, and cases of measles in
unvaccinated young adults have increased in number.??
Measles vaccination coverage in Niigata Prefecture is gener-
ally over 90% and there had been no major outbreak of
measles from 1997 to 2003.7%-"

In spring of the latter year, a measies outbreak occurred
in high school students in Niigata, and we had the opportu-
nity to study the role of sporting events in its propagation as
a retrospective study.

Materials and methods

Niigata Prefecture is located in the middle of Honshu island
and has a population of approximately 2.5 million (in the
2000 census) with the land area is 1,250,000 km?.

To clarify measles outbreaks in high schools in Niigata
Prefecture, mandatory measles case reports were re-
quested from all high schools in Niigata, covering a school
year, date of onset, and club activity. Measles was defined
as a body temperature over 38.5 °C, maculopapular rashes
lasting more than 3 days and one of foliowing signs: cough-
ing; conjunctivitis; or Koplik’s spots. Date of onset was de-
fined as the day when body temperature increased over
38.0°C. This information was reported by telephone or
fax to the prefectural office during the outbreak. Subse-
quently, we asked all high schools to submit background in-
formation of patients, such as vaccination status and
hospitalization.

Statistical analysis

Comparison of proportions was accomplished with a 2 x m
table. Numbers of measles cases in different groups were
compared with the Mann—Whitney U-test. Statistical signif-
icance was concluded at p < 0.05.

Results

Measles outbreaks occurred from April 5 (week 14) to June
16 (week 25) in 2003, and showed double peaks (Fig. 1).
A total of 192 patients were reported from 27 high schools
in Niigata Prefecture. Among measles cases, 186 cases were
students and 6 cases were teachers (Table 1). Among the
186 students, 97 (52.2%) had been vaccinated, 64 (34.4%)
unvaccinated, and 25 (13.4%) were unknown. The hospital-
ization rate was 6.2% (6 patients) for the vaccinated and
21.9% (14) for the unvaccinated cases, and deaths were
not reported. Among the 6 teachers, 1 (16.7%) had been
vaccinated, 3 (50.0%) unvaccinated, and 2 (33.3%) were un-
known. Only one unvaccinated was hospitalized, and
deaths were not reported.

From April 5 to April 16, 20 measles patients were
reported from 13 high schools (school a—m) (Figs. 2 and 3).

50
Competitions 412
40}
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Figure 1  Surveillance based on high school reports, measles
cases of teachers or students, and school numbers by week
from April 5 to June 16, 2003.

Eleven of them from 8 schools (school a, ¢, d, e, i, j, k, m)
participated in one or two national high school kendo
(Japanese fencing) meetings, in Akita Prefecture on March
29 and 30, and in Nagaoka city in Niigata Prefecture on April
2—4, Furthermore, the remaining nine of them from 5 schools
(school b, d, f, g, h, |) participated in a nationat high school
marathon meeting in Yahiko village, Niigata Prefecture on
March 29 and 30. From April 17 to 20, there was no measles
report from high school but from April 21, the patient number
increased with almost no member of athlete or kendo.

We analyzed the relation between vaccination history of
the index case in 27 high  schools and total number of
patients in each school (Fig. 4). With high schools in which
index cases had a vaccination history, one case per school
was found in 8 schools, two in 3 schools, and more than three
in one school. With no vaccination history, one case per
school was found in 2, two in one, and more than three in
6 schools. With an unknown vaccination history, two cases
per school were found in one and more than three in one
school. High schools where index cases had mixed vaccina-
tion histories were four, each with more than three cases.
The total number (classified by one, two, or more than three
cases per school) was relevant to the vaccination status
(vaccinated or unvaccinated) for the index cases (p < 0.05).

Discussion

With the measles outbreaks in high schools observed in
Niigata Prefecture in 2003, all cases in the first three weeks
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diagnosed as measles. With this as a start, measles outbreaks
spread out in all area of Niigata Prefecture and finally
occurred at 27 high schools with 192 cases. Furthermore, in
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Figure 4 The relation between vaccination status of index’

cases and the total number of measles cases in each school.

* Mixed: vaccination statuses of index cases in a school were

mixed with vaccinated, unvaccinated, and unknown.

outbreaks also spread to other high schools in two neighbor-
ing Prefectures, Gunma, and ishikawa, and these epidemio-
logical information were informed to all Prefectures
participated.' As measles is an airborne and readily transmis-
sible infection, sporting meetings are risk activities,'>~">
While marathon is an outdoor sport, participants have sev-
eral chances to make contact with other people, such as at
opening ceremonies in the halls, in the locker rooms, or in
hotels. Thus, we conclude that indoor as well as outdoor
sporting meetings may be high-risk factor for measles
infections.

The measles outbreaks in high schools in this study were
unpredictable and the first school infections in Niigata for
many years. Staff of the high schools and prefectural office
did not recognize these outbreaks as serious incidents, and
did not take proper actions at an early stage. After 3 and
6 weeks, the prefectural office provided guidelines for
measles outbreaks to all schools: (1) Submitting case re-
ports to the prefecture office; (2) Students with fever
should not attend school; (3) Notification of a measles out-
break- to parents; and (4) If measles occurs in any kind of
club, the club should stop its activity. The epidemic curve
for the outbreak showed an M pattern with two peaks.
Numbers of cases decreased after the first peak, in week
20, probably due to distribution of the guideline as well
as many national holidays in weeks 18 and 19. However,
measles cases increased again in week 21 due to participa-
tion in a basketball meeting and incomplete implementa-
tion of the guideline in some high schools. Fortunately
after this week, the number of cases decreased and tailed

- off. Thus, appropriate actions to control outbreak shouid

be undertaken promptly in collaboration with several re-
lated personnel and institutions for control of measles out-
breaks. Vaccination to unvaccinated students is also
effective way to control outbreak, but this strategy has
not yet been comprehensively adopted in Japan.

It is well documented from outbreak investigations that
current measles vaccines protect between 90 and 95
percent of people from typical measles. Evidence is

accumulating which suggests that vaccine-derived immu-
nity might be less protective the previously assumed, as
waning occurs. In our study, clinical and epidemiological
outcomes of vaccinated cases showed different conditions
from these of unvaccinated cases. First, the hospitalized
rate of vaccinated cases was lower than that of unvacci-
nated patients, indicating milder clinical manifestations in
vaccinated individuals, as in other reports.'*~*® Second,
total numbers of measles cases per school were strongly
related to the vaccination status of index cases in a school.
Our observations support an earlier report that vaccinated
patients have weaker infectivity than unvaccinated pa-
tients.'®° It is also said that vaccinated incubation time
of measles is longer than the unvaccinated,! but further
studies are clearly warranted.

Measles occurred mainly in high school students, but did
not spread to junior high school and elementary school
students, and other family members including infants and
children as a high-risk population during that period of
time. Routine immunization coverage has been more than
90% by age of 48 months since 1989, and measles have been
decreasing in number since 1995 due to high coverage of
more than 60% by the age of 24 months in Niigata.'®!! We
assume that the high vaccine coverage in children contrib-
uted to suppression of measles infections, and small num-
bers of siblings in families in present day Japan reduces
the risk of household exposure. Thus, we should maintain
and strengthen our routine immunization program with
high vaccination coverage. As a new strategy for measles
in Japan, a two-dose vaccination schedules started from
2006. This new strategy is as an essential part of the mea-
sles elimination strategy for young people and adults.

Disease surveillance is one of the most important
activities for prevention and control of infectious dis-
eases.?®?! The National Epidemiological Surveiltance of In-
fectious Diseases program of the Ministry of Health, Labor
and Welfare in Japan is numbers of patients clinically diag-
nosed with measles have been reported on a weekly basis
from 3000 sentinel pediatricians/general physicians
throughout Japan. In the present comparison of Infectious
Disease Surveillance data and mandatory measles case re-
ports from high schools, the former did not reflect the ac-
tual epidemiological conditions, such as patient numbers
and duration of the outbreak. Therefore, we need to
make surveillance system based on all the measles cases.

In conclusion, our findings indicate that indoor as well as
outdoor sports meetings may be a risk factor for measles
infections. Efforts to ensure high immunization coverage
are needed to reduce the risk of infection at sports
meetings. Furthermore, educational institutions and ath-
letic organizing officials should recognize the risk of in-
fection at sports meetings, and consult public health
officials in advance of such meetings, especially in epi-
demic seasons.
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