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Surveillance results from pediatric cases and outbreaks of viral gastroenteritis in Japan are
presented. In winter, both small round structured virus (SRSV, or Norwalk-like viruses) and
rotavirus were detected from infants with gastroenteritis; however, in recent years, the pre-
vailing time of SRSV infection has preceded that of rotavirus infection. Most nonbacterial
gastroenteritis outbreaks were related to SRSV infection, and 160% of the outbreaks were
caused by contaminated food. In small-sized outbreaks, raw oysters were the primary source
of transmission. In large-sized outbreaks, school lunches and catered meals that were served
at schools, banquet halls, and hospitals were most often implicated in the transmission of
foodborne gastroenteritis.

In Japan, there are two systems for the surveillance of viral
gastroenteritis infections. One system is based on pediatric pa-
tients, and the other is based on outbreaks. Results have been
reported from these surveillance systems [1, 2]. Herein, we de-
scribe surveillance results that were obtained before March
1999, with particular attention to infections with small round
structured viruses (SRSVs).

Surveillance Systems for Viral Gastroenteritis in Japan

Pediatric cases. The number of patients clinically diag-
nosed with infectious gastroenteritis per week are reported elec-
tronically from ∼2500 sentinel pediatric clinics, which are dis-
tributed throughout Japan, to nearby health centers, of which
there are ∼600. From the health centers, the data are electron-
ically transferred to the Infectious Disease Surveillance Center
(IDSC), National Institute of Infectious Diseases (Tokyo). In
addition, one-tenth to one-third (according to the locality) of
the clinics send fecal samples and clinical data to prefectural/
municipal Public Health Institutes (PHIs) for laboratory diag-
nosis. There are ∼70 PHIs belonging to local governments.
About 20 of the PHIs test fecal samples from pediatric clinics
for SRSV, and 40 test for rotavirus. These PHIs examine the
feces for viruses by cell culture, ELISA, electron microscopy,
and reverse transcription–polymerase chain reaction (RT-
PCR). Virus-positive results, together with individual patient
data, are electronically reported to IDSC. Thus, IDSC collects
reports of two kinds: summations of the number of gastroen-
teritis patients and individual reports on virus-positive cases.

Outbreak incidents. According to the Food Sanitation Law
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in Japan, when an outbreak of food poisoning occurs, the at-
tending physician must notify the nearby health center. The
health center conducts field and laboratory investigations. If
the gastroenteritis is suspected to be of nonbacterial origin, the
specimens are transferred to PHIs for virologic examination.
Laboratory data on each outbreak, together with the epide-
miology data, are electronically reported by PHIs to IDSC even
if the outbreaks are not confirmed positive for a virus.

Results and Discussion

Pediatric cases of gastroenteritis. For the period from Oc-
tober 1994 to March 1999, reports from sentinel clinics of viral
gastroenteritis due to rotavirus or SRSVs have been plotted by
week (figure 1). The number of patients reported each week
indicates a distinct winter/spring peak. SRSV and group A ro-
tavirus were detected in samples from gastroenteritis patients,
but the peak time of SRSV detection was earlier than that of
rotavirus (figure 1B, 1C). In the 51st week of 1997, when patient
numbers peaked, gastroenteritis was occurring throughout the
country (figure 2); this geographic pattern was similar to that
observed in the last weeks of 1995 [3].

The age distribution of virus-positive patients in the 1997/
1998 season demonstrates a difference in the age pattern with
SRSVs versus rotavirus infections (figure 3.) Half of the SRSV-
positive patients and three-fourths of the rotavirus-positive pa-
tients were <1 year old.

This surveillance system for children’s gastroenteritis does
not allow for estimation of the total number of patients
throughout Japan. Therefore, in April 1999, a new Infectious
Diseases Control Law was implemented that assigned surveil-
lance to the national and local governments and reassigned
sentinel clinics so that the total number of patients can be
calculated [4]. If the proportion of SRSV-related gastroenteritis
patients in the population can be determined, then the burden
of SRSV infection to society can be estimated.
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Figure 1. Viral gastroenteritis trends in Japan. A, Nos. of gastroenteritis patients per week reported by pediatric sentinel clinics. Nos. of patients
clinically diagnosed per week at sentinel clinics are electronically reported to Infectious Disease Surveillance Center (IDSC), National Institute
of Infectious Diseases (Tokyo). B, Nos. of patients per week positive for small round structured viruses (SRSV). C, Nos. of group A rotavi-
rus–positive patients per week. Fecal specimens from some patients are sent to prefectural/municipal Public Health Institutes for laboratory
diagnosis, and virus-positive results are electronically reported to IDSC.

Figure 3. Age (in years) distribution of virus-positive gastroenteritis
patients in 1997/1998 season—Japan. SRSV = small round structured
viruses.

Figure 2. Occurrence of gastroenteritis by prefecture in Japan dur-
ing peak of outbreak in 51st week of 1997.

Outbreak incidents of gastroenteritis. The monthly number
of outbreaks of nonbacterial gastroenteritis reported from Jan-
uary 1997 to March 1999 also shows a distinct winter peak
(figure 4). In June 1997, the Food Sanitation Law was amended
so that gastroenteritis-causing virus in food is now considered
to be a form of food poisoning. In addition, microbiology staffs

at some PHIs have received training in SRSV detection tech-
niques (i.e., electron microscopy and RT-PCR). Currently, 41
PHIs can detect SRSV in fecal specimens from gastroenteritis
outbreaks. As a consequence, the number of outbreaks of un-
known cause were greatly decreased after the 1997 amendment
to the Food Sanitation Law (figure 4). The winter SRSV out-
breaks occurred simultaneously with pediatric cases of SRSV
gastroenteritis, but the peak infection times did not exactly
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Figure 4. Nos. of nonbacterial gastroenteritis outbreaks, by month—Japan, 1997 to March 1999. Data are based on reports sent by Public
Health Institutes to Infectious Disease Surveillance Center by 11 March 1999. SRSV = small round structured virus; Rota A and C = group A
and C rotavirus, respectively; Corona = coronavirus; CA9 = coxsackievirus A9.

Figure 5. Size distribution of gastroenteritis outbreaks related to
small round structured virus—Japan, 1997 to March 1999. 208 out-
breaks with known nos. of patients are classified according to size of
outbreak. Data are based on reports sent by Public Health Institutes
to Infectious Disease Surveillance Center by 11 March 1999.

correspond with each other (for more details, see figure 8). (As
of 11 March 1999, the reported numbers in the 1998/1999 sea-
son were small because of a delay in reporting laboratory diag-
noses; if all of the reports had been in, the number would have
been higher.)

From January 1997 to March 1999, 265 gastroenteritis out-
breaks were reported to be SRSV-related (figure 4). Only 7
outbreaks were associated with other viruses: 3 with group A
rotavirus, 2 with group C rotavirus, 1 with coronavirus, and 1
with coxsackievirus A9. Records for the number of affected
persons were available for 208 of these 265 outbreaks (figure
5). More than half were small, involving fewer than 20 cases
per outbreak.

The suspected place of origin of the 208 SRSV outbreaks
was related to the size of the outbreak (figure 6). In small-sized
outbreaks, restaurants were most often implicated, whereas in
large-scale outbreaks (150 patients), more schools, hospitals,
and banquet halls were involved.

The suspected mode of virus transmission in the SRSV out-
breaks and the food or event implicated in the foodborne out-
breaks also varied by the size of the outbreak (figure 7). In
60%–80% of the outbreaks, foodborne transmission, with a
single-exposure point-source pattern, was suspected. Outbreaks
with person-to-person spread and of prolonged duration rep-
resented a small proportion of the total. In outbreaks without
known vehicles of transmission, including person-to-person
spread, vomitus may have played a role in spreading virus.

Among foodborne outbreaks, more than half of the small-
sized outbreaks were related to the consumption of oysters. In
the larger-sized outbreaks, the proportion of illness related to
oysters decreased, but the proportion related to school lunches
and catered meals increased.

Among 145 SRSV outbreaks that occurred in the 1997/1998
season, 57 (39%) were associated with oysters. The seasonality
of these oyster-associated and -unassociated outbreaks was

compared by plotting their occurrence by week with the oc-
currence of SRSV-positive pediatric gastroenteritis patients (fig-
ure 8). Oyster-associated outbreaks occurred mainly in Decem-
ber and January when oyster consumption is highest, while
oyster-unassociated outbreaks took place during a broader pe-
riod, almost the same period as pediatric cases, with a peak in
January.

Conclusion

SRSV is a causative agent for gastroenteritis in children in
the winter season. In Japan, the peak of SRSV infection pre-



Figure 6. Setting for 208 outbreaks of gastroenteritis associated with small round structured viruses—Japan, 1997 to March 1999. Outbreaks
are classified into 3 size groups. Data are based on reports sent by Public Health Institutes to Infectious Disease Surveillance Center by 11 March
1999.

Figure 7. Suspected modes of virus transmission and implicated foods in 208 outbreaks of small round structured virus–related gastroenter-
itis—Japan, 1997 to March 1999. Transmission routes are classified into foodborne, person-to-person, and unknown modes. Data are based on
reports sent by Public Health Institutes to Infectious Disease Surveillance Center by 11 March 1999.
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Figure 8. Comparison of trends for oyster-associated and -unas-
sociated small round structured virus (SRSV) gastroenteritis outbreaks
and trends of pediatric cases with SRSV gastroenteritis in 1997/1998
season—Japan. A, Nos. of SRSV-positive outbreaks per week with or
without oyster association. B, Nos. of SRSV-positive pediatric cases
per week (from figure 1B).

cedes that of rotavirus infection, and most outbreaks of non-
bacterial gastroenteritis are related to SRSV infection. More
than 60% of the outbreaks in Japan were foodborne, and in
small-sized outbreaks, raw oysters were most often implicated.

In large-sized outbreaks, school lunches and catered meals
served at schools, banquet halls, and hospitals were the major
vehicle of transmission.
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