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We describe 2 post-tsunami outbreaks of influenza A in
evacuation centers in Miyagi Prefecture, Japan, in 2011.
Although containment of the outbreak was challenging in
the evacuation settings, prompt implementation of a sys-
temic approach with a bundle of control measures was
important to control the influenza outbreaks.

On 11 March 2011, an earthquake measuring 9.0 on the Richter
scale off the northeast coast of Honshu Island, Japan, produced
a devastating tsunami that destroyed many towns and villages
near the coast in Iwate, Miyagi, and Fukushima prefectures [1].
Miyagi Prefecture was the area most severely devastated by the
tsunami, with extensive loss of life and property; hundreds of
thousands of people lost their houses and were forced to move
to evacuation areas.

In the days and weeks following devastating natural disasters,
the threat of infectious disease outbreak is high [2]. However,
there have been few reports describing outbreaks of influenza
in disaster settings despite the potential for increased influenza
transmission.

Here, we report 2 outbreaks of influenza A in different evac-
uation centers in Miyagi Prefecture and discuss the management
of these outbreaks.
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Patients and Methods

Two outbreaks of influenza A occurred at different evacuation
centers in Miyagi Prefecture. The first outbreak occurred at
the Kesennuma City Gymnasium in Kesennuma, a large-scale
evacuation center with 1360 evacuees (outbreak 1), and the
second outbreak occurred at Tatekoshi Elementary School in
Natori, a middle-scale evacuation center with 200 evacuees
(outbreak 2). In both centers, evacuees spent time primarily
sitting and lying on the floor in the overcrowded halls of the
centers, where the distance between them was less than 1 or
2 meters. Other risk factors in these centers for the transmission
of infectious diseases included inadequate air ventilation, poor
hand hygiene due to the disrupted water supply, and the dys-
function of the public health system.

Influenza-like illness was defined as fever above 38.0°C with
or without respiratory symptoms such as sore throat and cough,
and surveillance for influenza-like illness among evacuees was
performed ‘once or twice daily, including close monitoring of
evacuees within 2 m of the symptomatic patients.

Nasopharyngeal swab samples were obtained from febrile
patients by a standard collection method and were submitted
for rapid antigen tests for influenza: the Rapid Testa FLU Stick
(Kyorin Pharmaceutical Co., Ltd., Tokyo) in Kesennuma and
the Immuno Ace Flu test (Tauns Laboratories, Inc., Shizuoka) in
Natori. Some samples were sent for real-time reverse-transcriptase
polymerase chain reaction (RT-PCR) analysis to subtype the
viruses.

In both outbreaks, nonpharmaceutical interventions and
postexposure prophylaxis were actually implemented in a step-by-
step marner depending on the availability of medical resources.
Vaccination to the evacuees was not performed because influenza
vaccines were not available. A therapeutic course of oseltamivir
(75 mg twice daily for 5 days) was prescribed to patients with
symptoms of influenza. Exposed persons who were defined as
individuals within 2 m from a symptomatic patient, including
close contacts and high-risk persons, received postexposure
prophylaxis with oseltamivir (75 mg once daily for 5 days).

Results

Outbreak 1

On 21 March 2011, 2 evacuees presented to a temporary
medical office established in the evacuation center with high
fever, and both were diagnosed as having influenza. More
cases occurred over the following 9 days, and in total, 25 pa-
tients were diagnosed as having influenza, with the attack rate
of 1.8%; 15 patients had positive results for influenza A by
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the rapid antigen test, and 10 patients were diagnosed clin-
ically (Figure 1). The mean age was 50.2 (range 3-92 years),
with a male-to-female ratio of 1:1.5. The mean body tem-
perature at the initial evaluation was 38.0°C. Symptoms other
than fever and the histories of influenza vaccination were
not recorded.

A bundle of control measures was promptly implemented
to control the outbreak. Symptomatic patients were kept in
isolation rooms until 2 days after the resolution of fever. The
surveillance for influenza-like illness among evacuees was per-
formed. Because it was impossible for the evacuees to wash
their hands due to the disruption of the water supply, bottles of
alcohol-based hand sanitizer were installed at common sites in
the center. Surgical masks were distributed for free not only to
symptomatic persons and exposed persons but also to asymp-
tomatic persons without exposure. Children were advised to
rub their hands with hand sanitizer before and after playing in
a play room, and symptomatic children were prohibited from
entering the play room. Patients exhibiting signs and symptoms
of influenza-like illness were triaged and sent to a medical ex-
amination room that was temporally set up outside of the usual
medical office. A therapeutic course of oseltamivir was prescribed
to all patients, and 50 individuals received the postexposure

Outbreak 2

Twenty individuals were diagnosed with influenza at Tatekoshi
Elementary School between 4 April and 18 April 2011, giving
an attack rate of 10.0% (Figure 1). The suspected index case
visited a medical clinic near the school with an influenza-like
illness on 4 April. Fifteen cases had positive results for influenza
A by the rapid antigen test, and a subtype of H3N2 was identified
from a patient with the positive antigen test result. The mean
age was 47.2 (range 7-80 years), with a male-to-female ratio
of 1:1.2, and the mean body temperature was 38.2°C. All patients
were treated with oseltamivir or zanamivir. There were 3 patients
who had been vaccinated against influenza, 1 of whom had
a positive result by the rapid antigen test for influenza A.

A systemic intervention with multiple control measures was
also implemented to control the outbreak immediately, in-
cluding patient isolation, active case finding, strong promotion
of cough etiquette and hand hygiene, and the same postexposure
prophylaxis as in outbreak 1 for 34 individuals.

Both outbreaks subsided without any complicated or fatal
cases of influenza.

Discussion
Influenza outbreaks can be rapid in closed environments, and

prophylaxis. high illness attack rates have been reported in closed military
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Figure 1. Epidemic curves for outbreaks of influenza in Kesennuma (4) and in Natori {B). Abbreviations: NPIs, nonpharmaceutical interventions;

PEP, postexposure prophylaxis.
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settings and at enclosed schools; 22.0% in an outbreak of the 2009
pandemic influenza A (HIN1) virus on a Peruvian Navy ship [3],
42% in an influenza A (H3N2) outbreak on a U.S. Navy ship [4],
and 35% in a New York City school outbreak of 2009 HIN1
influenza [5]. In both evacuation centers, there were several
epidemic-prone factors other than overpopulation in semiclosed
environments, but the low attack rates in our report may be
attributable to several factors, including the rapid identifica-
tion of cases, the swift implementation of several control
measures, and partial immunity to the influenza A viruses.

More than half of the patients were diagnosed using the rapid
antigen tests. The sensitivities of the rapid influenza antigen tests
are generally 40%-70% compared with viral culture or RT-PCR
[6], but their higher specificities (90%-95%) and short detection
time (approximately 15 minutes or less) enabled us to provide
timely treatment and implement prompt interventions.

Preventing the transmission of influenza virus within
healthcare settings requires a multifaceted approach with non-
pharmaceutical interventions, vaccination, and postexposure
chemoprophylaxis with neuraminidase inhibitors [7, 8]. The
same is true in nonhealthcare settings; the need for a multi-
partite approach for successful outbreak control has been re-
ported in military settings and in a nursing school [3, 9, 10]. As
to the postexposure chemoprophylaxis, we adopted a strategy
of “ring chemoprophylaxis,” which is simply based on spatial
proximity and was shown to be effective in reducing the impact
of outbreaks of 2009 HIN1 influenza in semiclosed military
settings in Singapore [10], because of difficulties in identifying
actual contacts and the practicalities of rapidly administrating
chemoprophylaxis.

The findings in this report are subject to at least 3 limitations.
First, we could not obtain a sufficient number of samples to
subtype the influenza A virus. However, local surveillance data
showed that H3N2 was the predominant subtype in Miyagi
Prefecture after the disaster; 19 of 21 isolates were identified as
H3N2 [11], which was the same subtype as that from a patient
at the evacuation center in Natori. Second, we could not obtain
sufficient information about influenza vaccination histories. The
Ministry of Health, Labour and Welfare estimated that the
vaccine coverage rate among entire Japanese population would
be 38.9%-48.9% in 2010 [12], but there was no local data in
the devastated region. Some evacuees had influenza despite
having been vaccinated against influenza, which might suggest
waning immunity against the prevalent influenza virus. Third,
we could not prove clearly that the interventions terminated
the outbreaks, as sporadic cases were still reported for a while
after the initiation of the interventions. There might have been
some cases where the influenza viruses were acquired outside
the centers but were not detected by the surveillance, because
there were constant comings and goings at the centers and
H3N2 was prevalent in Miyagi Prefecture around the time of

the disaster [11]. We, however, suppose that if it were not for
the interventions, it would have taken longer time to terminate
the outbreaks in the overcrowded circumstances.

Outbreaks of influenza after a severe natural disaster present
unique challenges, and our report highlights the need for prompt
implementation of a systemic approach with a bundle of control
measures in evacuation settings, as in hospital settings.
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Outbreak of Influenza A at the Refuge Center after the East Japan Great Earthquake Disaster
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2 Department of Regional Cooperation for Infectious Diseases,
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Abstract

An outbreak of influenza A occurred at the Tatekoshi Elementary School refuge center in Natori
City, Miyagi Prefecture after the East Japan great earthquake disaster of March 11, 2011. Two
hundred evacuees were housed at the refuge center of whom 40% were elderly people 65 years and
older. Five days after the initial case on April 8, intervention was requested to deal with the influen-
za outbreak by the Chairperson of the Natori City Medical Association which was providing medi-
cal services at the refuge center. On April 8, we arrived to implement intervention measures, when
non-pharmaceutical intervention (NPI) through the isolation of all individuals with early onset of
influenza had been already been carried out. However, except for isolation, NP1 including hand
hygiene was not adequate. On the other hand, antiviral prophylaxis had been administered to 22
evacuees. Therefore, we focused on reinforcement of hasic NPI measures including site staff edu-
cation; improvement of the face mask wearing rate; emphasizing the importance of hand hygiene;
implementation of adequate ventilation; aggressive detection of symptomatic individuals and
monitoring family members for onset of symptoms; and isolation of persons at onset of infection.
On the other hand, we also emphasized to the site physicians that antiviral prophylaxis was only
effective if basic NPI measures were strictly enforced and that prophylaxis should only be consi-
dered if the outbreak expanded. On April 13, we made a second intervention visit. The last new
case occurred on April 14. Influenza outbreak at a refuge center has not been previous reported and
no guidelines have been established. OQur experience suggests that prophylaxis should only be used
to supplement NPI measures, which should be strengthened as the main intervention strategy, and
should only be considered based on the extent of outbreak and patient risk factors.

Key words : influenza, outbreaks, non-pharmaceutical interventions, prophylaxis, disaster medi-
cine
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