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TABLE 3. HPV DNA status at entry (TVC)

HPV HAV Total -

(n=519) (n=521) (n=1040)
HPV-16 and HPV-18 negative 91.5% 88.7% 90.1%
HPV-16 positive 6.2% 6.9% 6.5%
HPV-18 positive 3.3% 4.8% 4.0%
HPV-16 and/or HPV-18 positive  8.5% 113% 9.9%

% =1/ number of women with available results x 100; positive = positive
for HPV DNA by PCR; negative = negative for HPV DNA by PCR.
HPV-16/18 AS04-adjuvanted vaccine group (HPV).

according-to-protocol cohort (ATP cohort) for analysis of immuno-
genicity and a total vaccinated cohort (TVC) were defined. The TVC
was defined as the subject population that had at least 1 dose of the
vaccine administered. To be included in the ATP safety cohort,
women had to have received at least 1 dose of vaccine according to
protocol and did not receive vaccines forbidden by the protocol. The
ATP cohort for analysis of immunogenicity was defined as the
subject population that (i) met all eligibility criteria, (i) complied
with protocol procedures, (iii) received all 3 doses of vaccine
according to protocol, (iv) had no HPV-16 or HPV-18 infection at
study entry and at month 6, (v) had received no vaccine forbidden by
the protocol, and (vi) had immunogenicity end-point measures
available. Women in the ATP immunogenicity cohort had to be
negative for the corresponding HPV DNA at both 0 and 6 months.
Primary analysis of immunogenicity was done on the ATP cohort,
and primary analysis of safety was done on the TVC cohort. In both
groups, that is, women who had received the HPV-16/18 AS04-
adjuvanted vaccine (HPV-16/18 group) and women who had
received the HAV (HAV group), seroconversion rates, seropositivity
rates for anti-HPV-16 and anti-HPV-18, and their 95% confidence
interval (CI) were calculated at each time point a serological result
was available. Geometric mean titers (GMTs) were also calculated
with 95% CL To ensure study blinding, the interim analysis was
performed by an independent and external statistician. Therefore,
the study blinding is maintained for GlaxoSmithKline personnel,
investigators, study collaborators, and subjects.

RESULTS .

The study groups are outlined in Figure 1. A total of 1040
eligible women were vaccinated (TVC): 519 women in the HPV-
16/18 group and 521 women in the HAV group. The ATP cohort for
safety included 1035 women (516 women in the HPV-16/18 group
and 519 women in the HAV group), excluding 5 women for non-
compliance with the protocol (2 women received a vaccine forbid-
den in the protocol, and 3 had the study vaccine not administered
according to protocol). The ATP cohort for immunogenicity in-
cluded 806 women (413 women in the HPV-16/18 group and
393 women in the HAV group). A total of 229 women were excluded
from the ATP cohort for immunogenicity due to infection with HPV-
16 and/or HPV-18 (120 women), lacking serological data
(88 women), noncompliance with vaccination or blood sampling
schedule (20 women), and protocol violation (1 subject). All
women completed visit 4 at month 7 between November 2006 and
July 2007. The demographic characteristics of TVC are shown in
Table 1; age, height, and body weight were comparable in the 2
study groups; mean age was 22.5 years, and all women were
Japanese (Table 1).

Seropositivity status at baseline is shown in Table 2. Of the
women in the TVC, 72.9% were negative for antibodies against both
HPV-16 and HPV-18, whereas 6.3% of them were positive for both
anti-HPV-16 and anti-HPV-18 antibodies. Prevalence of anti-HPV-
16 and anti-HPV-18 antibodies were 17.3% and 15.8%, respectively,
and 26.8% of all women were positive for anti-HPV-16 and/or
anti-HPV-18 antibodies.

Human papillomavirus DNA status at entry is shown in
Table 3. The percentage of women negative for both HPV-16 DNA
and HPV-18 DNA was 90.1% of the TVC. Human papillomavirus
16 DNA was detected in 6.5% of the women and HPV-18 DNA in
4.0%, and 9.9% of the women were positive for either HPV-16 and/
or for HPV-18 DNA.

In the ATP cohort for immunogenicity, the women in the
HPV-16/18 group showed 100% seroconversion for anti~HPV-16
and anti-HPV-18 antibodies at month 6 (5 months after the second
dose) and month 7 (1 month after the third dose) (Table 4). Anti-
HPV-16 GMT was 7441.0 EL.U/mL at month 7, it was 250-fold
higher than natural infection (GMT, 29.8 EL.U/mL)."® Similarly,
anti-~HPV-18 antibody GMT after dose 3 was 3805.4 EL.U/mL, 168-
fold higher than after natural infection (GMT, 22.6 EL.U/mL)." The

TABLE 4. Seropositivity rate and GMTs for HPV-16 VLP IgG antibodies and HPV-18 VLP IgG antibodies by prevaccine status

(ATP cohort for immunogenicity)

Antibody Group Timing n* Seropositivity, % GMT, 95% CI
Anti-HPV-16 HPV group Enrollment 411 15.6 5.5(5.1-5.9)
Month 6 411 100 708.4 (650.1-772.0)
Month 7 410 100 7441.0 (6854.3-8077.8)
HAV group Enrollment 393 13.0 5.3 (4.9-5.7)
Month 6 393 14.0 5.4 (4.9-5.8)
Month 7 387 134 5.3 (4.9-5.8)
Anti-HPV-18 HPV group Enrollment 410 149 4.5 (4.2-4.8)
Month 6 410 100 504.6 (464.6-548.1)
Month 7 409 100 3805.4 (3515.64119.1)
HAV group Enrollment 390 123 4.4 (4.14.7)
Month 6 388 13.7 4.4 (4.1-4.7)
Month 7 385 14.0 4.5 (4.2-4.8)

*Number of women with prevaccination results available.

HPV-16/18 AS04-adjuvanted vaccine group (HPV), immunoglobulin G (IgG), geometric mean antibody titer calculated on all women (GMT).
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TABLE 5. Women reporting solicited AE (TVC)

TABLE 7. Compliance with vaccinations (TVC)

HPV m=512), %  HAV (n =510), %

Injection site symptoms

Pain 99.2 42.0
Redness 88.9 56.3
Swelling 78.3 324
General symptoms
Arthralgia 24.0 11.9
Fatigue 66.6 58.7
Fever 8.0 5.5
Gastrointestinal 336 3279
Headache 48.8 434
Myalgia 51.2 25.0
Rash 6.4 4.7
Utticaria 3.1 39

HPV-16/18 AS04-adjuvanted vaccine group (HPV).

anti-HPV-16 or anti-HPV-18 antibody titers in the HAV group did
not show any increase.

Injection site symptoms (pain, redness, and swelling) were
reported more frequently in the HPV-16/18 group than in the HAV
group (Table 5). However, most local symptoms were mild and
transient, with the mean duration of local symptoms ranging from

TABLE 6. Serious AEs reported (TVC)

Onset After
Subject  Event Grade Outcome Vaccination,* d
A Brain contusion Moderate Resolving 40
A Skull fracture Moderate Resolving 40
B Gastritis Moderate Resolved 106
C Abortion Severe Resolved 159
spontaneous
D Acute tonsillitis Severe Resolved 78
E Hepatitis acute Severe Resolved 104
F Chemical abortion Mild  Resolved 9
G Automobile Moderate Resolved 15
accident injury
H Acute Moderate Resolved 156
pyelonephritis
I Avulsion fracture Severe Resolving 77
of posterior cruciate
ligament attachment
of right knee
I Contusion of right Severe Resolving 77
lower leg
J Appendicitis Severe Resolved 18
K Pneumothorax Moderate Resolved 3!
spontaneous
L Spontaneous abortion  Mild  Resolved 15
M Acute tonsillitis Moderate Resolved 99
N Pneumonia Severe Resolved 41

*Day of onset after last dose of vaccine administered.

© 2009 IGCS and ESGO
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HPV HAY Total
(n=519) (n=521) (™ = 1040)

n % n % n %

Dose 1 519 100 553 100 1040 100
Dose 2 497 95.8 494 94.8 991 95.3
Dose 3 463 89.2 469 90.0 932 89.6

HPV-16/18 AS04-adjuvanted vaccine group (HPV).

3.7 t0 4.0 days in the HPV-16/18 group. The occurrence of solicited
general symptoms excluding urticaria was higher in the HPV-16/18
group than in the HAV group. Arthralgia, fatigue, headache, and
myalgia were reported more frequently in the HPV-16/18 group than
in the HAV group. No increase in the occurrence of solicited local
and general symptoms was seen with each subsequent dose. Six
women in the HPV-16/18 group reported 7 SAEs, and 8 women in
the HAV group reported 9 SAEs. All 16 events are shown in Table 6.
Study group is not shown because the study is still blinded. With the
exception of 2 subjects who experienced traumatic SAEs and who
were withdrawn from the study, all SAEs were reported to have
resolved. One SAE, a spontaneous abortion, was considered to
be possibly related to vaccination by the investigator in charge of
the subject because the event occurred approximately 2 weeks after
vaccination; the 15 other SAEs were considered not to be related
to vaccination. There were no differences in the compliance with
vaccination between the 2 study groups; compliance rate for all 3
doses in the HPV-16/18 group was 89.2%, and in the HAV group,
it was 90.0 % (Table 7).

DISCUSSION

An interim analysis of the clinical phase II study for the HPV-
16/18 AS0O4-adjuvanted vaccine in healthy Japanese women aged
20 to 25 years was conducted 1 month after the completion of
vaccination. At study entry, 17.3% and 15.8% of the women
were seropositive for anti-HPV-16 and anti-HPV-18 antibodies,
respectively; 26.8% of the women aged 20 to 25 years in the study
had experienced either HPV-16 and/or HPV-18 infection. In the
clinical phase III study with approximately 18,000 women aged 15
to 25 years conducted in Asia Pacific, Europe, South America, and
North America (Study HPV-008 [580299/008, NCT00122681]),'®
anti-HPV-16 and anti-HPV-18 seropositivity rates at study entry
were 17.5% and 11.6%, respectively. The broader age range of
women in this clinical study (15-25 years) precludes direct com-
parison of Japanese data with these published data; however, no
meaningful differences were noted between the Japanese and the
other populations in terms of seropositivity. At entry of the current
study, 6.5% of the women were HPV-16 DNA positive and 4.0%
HPV-18 DNA positive; approximately 10% of the women were
infected with the vaccine HPV type. A large-scale meta-analysis of
Japanese data indicated that in 0.84% of the normal cytologies,
HPV-16 is found, and in less than 0.50%, HPV-18 is found.* These
data were generated in screened women of all ages, whereas the
current nationwide study in young women aged 20 to 25 years shows
a higher prevalence of these HPV types, particularly HPV-18. These
findings strongly suggest that the prevalence of HPV-16 or HPV-18
Is increasing in the younger population in Japan. Previous epi-
demiological analysis showed that the detection rates of HPV-16 and
HPV-18 in Japanese women with cervical cancer were 44.8% and
14.0%, respectively,” which was considered to be slightly lower than
the 54.4% (HPV-16) and 15.9% (HPV-18) found in populations
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from other parts of the world'; HPV-16 and HPV-18 DNA positivity
seems to be increasing in Japanese women aged 20 to 30 years.®
Therefore it is likely that, in Japan, cervical cancer caused by HPV-
16/18 will increase in the future.

In this study, the HPV-16/18 ASO4-adjuvanted vaccine
showed strong immunogenicity in Japanese women as the anti—
HPV-16 and anti-HPV-18 seroconversion rate after the second dose
(at month 6) and after the third dose (at month 7) was 100%. In the
phase III clinical study (Study HPV-008 [580299/008,
NCT00122681]), the seroconversion rate for both HPV types after
the second and third vaccinations was more than 99.5%, and at
month 7, the anti-HPV-16 GMT was 9341.5 EL.U/mL, and
anti-HPV-18 GMT was 4769.6 EL.U/mL."® The results of this
interim analysis are consistent with those of Study HPV-008
(580299/008, NCT00122681). In the follow-up observation for
6.4 years in Study HPV-007 (580299/007, NCT00120848) (ie, long-
term extension study of Study HPV-001 [580299/001,
NCT00689741)), none of the women vaccinated with HPV-16/18
AS04-adjuvanted vaccine developed persistent infection with either
HPV-16 or HPV-18 and HPV-16/18-associated cervical intraepi-
thelial neoplasia (CIN) 2+ (defined histologically as CIN2, CIN3,
adenocarcinoma in situ, and invasive carcinoma).’! Because
immunogenicity of HPV-16/18 AS04-adjuvanted vaccine was not
lower in this study than what was observed in other populations,
prophylactic efficacy in terms of prevention of persistent infec-
tion and precancerous lesions caused by HPV-16 and HPV-18 is
also expected to be in line with what was observed in other clinical
studies.

Local and general symptoms after vaccination were generally
observed more frequently in the HPV-16/18 group, but no increase
of the occurrence was seen with the number of doses administered.
In addition, symptoms were mild and transient. It needs to be
highlighted that, in the current study, the control group received
Aimmugen, a generally used HAV that is known to be have excellent
tolerability in Japan.?® Also, the data generated in the present study
are similar to those generated in other studies (HPV-001{580299/
001, NCT00689741],1¢ HPV-008 [580299/008, NCT00122681],'®
and HPV-012 [580299/012, NCT00169494]'%), wherein HPV-16/18
AS04-adjuvanted vaccine was compared with HAV or placebo.
Human papillomavirus 16/18 AS04-adjuvanted vaccine has an
acceptable safety profile and is well tolerated in Japanese subjects.
This is supported by the finding that there was no difference in
the compliance with vaccination with all 3 doses between the HPV-
16/18 (89.2%) and the HAV ($0.0%) groups in the study. The same
level of compliance was observed in other studies with HPV-16/18
AS04-adjuvanted vaccine.m’f8 One spontanecous abortion was
reported by 1 investigator to be possibly related to vaccination in
the study because the event appeared 15 days after vaccination.
Meanwhile, the chemical abortion was considered not to be related
to vaccination, although it occurred 9 days after vaccination. Con-
sideration of various risk factors by each investigator may indeed
lead to differences in clinical judgment. In both subjects, the preg-
nancy test taken before vaccination was negative. Spontaneous
abortions are known to be a common complication of gestation, and
its incidence is 10% to 14% in Japan.?* In a pooled analysis of the
safety data of the HPV-16/18 AS04-adjuvanted vaccine in a cohort
of almost 30,000 girls and women aged 10 years or older, no differ-
ences in pregnancy outcomes were observed between the HPV-16/18
AS04-adjuvanted vaccine group and the control groups.”®

In many other countries, prophylactic HPV vaccine is admin-
istered to adolescent girls as part of routine vaccination programs.
The Advisory Committee on Immunization Practices and Center for
Disease Control and Prevention in the United States recommend
HPV vaccination from the early age of 11 to 12 years.”” In addition,
a health economics study in Japan suggested that routine vacci-
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nation of young female adolescents and women aged 12 to 40 years
could reduce the onset of cervical cancer by 70% or more and
markedly reduce accompanying health care costs (R. Konno,
unpublished data). Based on the immunogenicity results of the
interim analysis of the present clinical study in Japan, which are
very similar to those seen in other clinical trials, clinical effects
as observed in foreign populations are also expected in Japan if
HPV-16/18 vaccination is introduced, with consequent significant
benefits from a public health point of view.
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Background: Gastroenteritis is a world-wide disorder. Numerous studies to identify causative viral agents
have been reported for hospitalized patients but there are only a few for outpatients with mild symptoms
who are usually managed in the outpatient clinics. ’
Objectives: Our aim was to clarify the epidemiological and clinical characteristics of acute gastroenteritis
in children who visited the outpatient clinics with various complaints suggestive of gastroenteritis.

Keywards: - Study design: From December 2003 to December 2005, 877 rectal swabs were collected from patients
Viral gastroenteritis . . NN . . P .
Epidemiology attending outpatient clinics in Sapporo, Japan. Viral genomes of major five enteric viruses (rotavirus,
Bocavirus norovirus, adenovirus, astrovirus and sapovirus) and bocavirus were investigated by RT-PCR or PCR.
Outpatient Results: At least one viral agent was found in 326 (37.2%) cases of the 877 studied. Rotaviruses were the

most prevalent and were detected in 143 (16.3%) followed by norovirus in 116 (13.2%), adenovirus in 42
(4.8%), astrovirus in 40 (4.6%) and sapovirus in 15 (1.7%) cases. Bocavirus was detected in only 4 (0.5%)
cases. Frequent diarrhea and frequent vomiting were prominent in rotavirus and norovirus infection,
respectively.

Conclusions: The prevalence of each enteric virus in outpatients resembled that previously estimated
in hospitalized patients, although the detection rate of rotavirus was slightly low. The contribution of

bocavirus appears to be small.

© 2009 Elsevier B.V. All rights reserved.

1. Background

Acute gastroenteritis is one of the most common diseases in
infants and children, and continues to be a leading cause of mor-
bidity and mortality worldwide.! Enteric viruses are the most
important etiologic agents of acute gastroenteritis,2 and norovirus,
rotavirus, adenovirus, astrovirus and sapovirus are well known as
five representative enteric viruses.

Currently, norovirus is the most common cause of outbreaks of
viral gastroenteritis in mainly adults worldwide.!-3 Rotavirusis also
a common enteric pathogen, and usually causes severe diarrhea
in children. The remaining 3 enteric viruses are much less often
responsible for childhood gastroenteritis. Enteric adenoviruses
sometimes cause gastroenteritis. The replication of astrovirus in
intestinal tissues has been confirmed,? although the pathogenesis
has not been established. Sapovirus causes small epidemics of rel-
atively mild gastroenteritis. In addition to these five representative

* Corresponding author. Tel.: +81 11 611 2111x3413; fax: +81 11 611 0352.
E-mail address: kaori-624@theia.ocn.ne.jp (K. Nakanishi).

1386-6532/$ ~ see front matter © 2009 Elsevier B.V. All rights reserved.
doi:10.1016/j.jcv.2009.06.014

enteric viruses, human bocavirus has often been detected in the
stool of children with gastroenteritis,>7 although its causative role
remains uncertain.

Many epidemiological studies on viral gastroenteritis in children
exist; however, they mostly examined softfliquid stool samples
from hospitalized children8-10 Few reports have been published
of the viral status of children with mild gastroenteritis, some-
times without diarrhea, who are usually managed in outpatient
clinics.

2. Objectives

In this study, we collected rectal swab samplesirrespective of the
presence of diarrhea from children with gastrointestinal symptoms
who attended the outpatient clinics. We intended to determine the
entire epidemiology of viral gastroenteritis in children. The pres-
ence of viral RNA or DNA in the rectal swabs was investigated and
clarified the prevalence of the above-mentioned five representa-
tive enteric viruses and of human bocavirus in all the children with
gastroenteritis.
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3. Study design

Between December 2003 and December 2005, 877 rectal swab
samples were obtained from 877 children under 14 years of age
who attended outpatient clinics located in different parts of Sap-
poro, Japan with features suggesting acute gastroenteritis. Written
informed consent was obtained from the parents of the children.

We included all cases from mild to severe symptoms, and
defined acute gastroenteritis as the occurrence of one of the fol-
lowing: one bout of soft/liquid stool, or vomiting or abdominal
pain within the 48 h before visiting the clinic. Cases with possi-
ble bacterial gastroenteritis based on the existence of bloody stool
were excluded. Experienced staff obtained the rectal swabs, which
were immediately vortexed in the collection tube with 1.0ml of
phosphate buffered saline (pH 7.4).

Viral RNA and DNA were extracted from 200wl of swab
extract applying the RNA-Bee (TEL-TEST, Inc., TX) and the DNA-Zol
(Molecular Research Center, Inc, O) according to the manu-
facturer’s instructions, respectively, and eluted with 30l of
water and maintained at —80°C until used. The presence of
norovirus, rotavirus, astrovirus and sapovirus was detected by
RT-PCR using the protocols described previously.31-13 Aden-
ovirus and bocavirus were detected by a previously described PCR
protocols. 1415

Statistical analyses were performed with StatView Software,
version 5.0. Analysis was carried out using the nonparametric
Kruskal-Wallis test. Simultaneous comparison of several propor-
tions was performed using the chi-square test or Mann-Whitney
U-test. All tests were two-tailed; p values under 0.05 were consid-
ered significant.

4. Results

The sex ratio (male:female) of the 877 children was 1.3:1
(502:375). The median age was 46 months (range, 2 months to 14
years). At least one viral agent was found in 326 of the 877 cases
(37.2%). A single viral agent was detected in 295 cases, two differ-
ent viral agents in 28 cases and three in 3 cases (Table 1). Among
the 295 cases in which a single viral agent was detected, rotavirus,
norovirus, adenovirus, astrovirus, sapovirus and bocavirus were
confirmed in 118, 101, 33, 31, 9 and 3 cases, respectively.

Ten different combinations of viruses were seen in 31 sam-
ples, rotavirus combined with other viruses was the most frequent

95

Table 1
Distribution of mixed and single-virus infections.

Positive 326

One virus detected 295
Norovirus
Rotavirus
Adenovirus
Astrovirus
Sapovirus
Bocavirus

Weutse
007t

Two viruses detected
Norovirus, rotavirus
Norovirus, adenovirus
Norovirus, astrovirus
Rotavirus, adenovirus
Rotavirus, astrovirus

" Rotavirus, sapovirus
Adenovirus, bocavirus

®

Three viruses detected
Norovirus, rotavirus; sapovirus
Rotavirus, adenovirus, astrovirus
Rotavirus, astrovirus, sapovirus

e e Qe b B U WO N NS

Negative 551

pattern in mixed infections. Including cases with single or plural
viral infection, rotavirus was detected in 143 of 877 (16.3%) cases,
norovirus in 116 (13.2%), adenovirus in 42 (4.8%), astrovirus in 40
(4.6%), sapovirus in 15 (1.7%) and bocavirus in 4 (0.5%).

Rotavirus and norovirus predominated for all ages of children,
with rotavirus most common in the under 5 years old group and
norovirus predominated in the 6-9 years olds (Fig. 1). Viral gas-
troenteritis incidence decreased with age; being more frequent in
children under 4 years old (44.0%) than in those over 5 years old
(22.4%) (p<0.001, chi-square test).

Viral gastroenteritis was most prevalent in winter, but was seen
throughout the year (Fig. 2). A peak of norovirus gastroenteritis
was seen from November to December and was followed by a peak
of rotavirus gastroenteritis occurring from January to April. Aden-
ovirus, astrovirus, sapovirus were detected sporadically throughout
the year. Virus detection rate was lower from August to October in
2005 than other periods.

Among the 295 cases from whom a single virus was detected,
229 cases (77.6%) had one or more episodes of diarrhea, and vom-
iting was reported in 192 patients (65.0%), fever over 37.5°C was
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Fig. 1. Age distribution of five enteric viruses and bocavirus.
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Fig. 2. Monthly distribution of five enteric viruses and bocavirus from November 2003 to December 2005.
Table 2
Correlation between disease severity and causative viral agent in patients in whom a single virus was confirmed.
Disease manifestation Norovirus Rotavirus Adenovirus Astrovirus Sapovirus Bocavirus p? p°
(n=101) (n=118) (n=33) (n=31) (n=9) (n=3)
No. of bouts of diarrhea (stools/24 h)
0 35 14 3 12 2 0
1-3 39 47 8 7 5 1
4-6 13 28 14 8 2 1
7L 14 29 8 4 [¢] 1 <0.05 <0.01
No. of bouts of vomiting (episodes/24 h)
0 18 41 25 15 4 Q
1-2 31 36 3 10 1 1
3-4 25 19 4 2 1 2
55 27 22 1 4 3 0 <0.01 <0.01
Fever (°C)
<375 78 64 24 14 3 3
37.5-38.5 18 27 4 12 1 0
38.55 5 27 5 5 0 0 <0.05 <0.01

3 Kruskal-Wallis test comparing all viruses.
b Mann-Whitney U-test comparing rotavirus and norovirus.

seen in 104 patients (35.3%) (Table 2). There was significant corre-
lation between the causative viral agents and frequency of diarrhea
(p<0.05, Kruskal-Wallis test) and vomiting (p <0.01), and also with
the occurrence and degree of fever (p <0.05). Comparing rotavirus
with norovirus, diarrhea was more frequent with rotavirus infection
{p<0.01, Mann-Whitney U-test), but vomiting was more frequent
with norovirus (p<0.01). A higher degree of fever was observed
with rotavirus than with norovirus (p <0.01).

5. Discussion

We used rectal swabs to examine the prevalence of five enteric
viruses and bocavirus in children visiting outpatient clinics with
signs of possible gastroenteritis. We included not only severe cases
but also mild cases who were complaining only of vomiting or
abdominal pain without diarrhea, as our intention was to deter-
mine the entire epidemiology of viral gastroenteritis in children.
Viruses were identified in 37.2% of the patients, most commonly
rotavirus or norovirus. The detection rates of adenovirus, astrovirus
and sapovirus were several percent.

The results of the present study on the leading viral causes of gas-
troenteritis, their seasonal distribution and clinical symptoms were

similar to previous studies focused on hospitalized children,16 but
the viral detection rate, especially of rotavirus, was a little lower
than previous reports.>718 This may be due either to a greater
number of mild cases in our series or to the use of rectal swab
samples.

Bocavirus was detected in only 4 samples (0.5%), although this
report was the first study to investigate bocavirus in outpatients
with gastroenteritis. Previous studies on hospitalized children
with gastroenteritis reported detection rates of 0.8-4.6%.5-7 In the
present study, the number of positive cases was too small to discuss
the role of bocavirus infections in gastroenteritis.

Examining the rectal swab samples from patients regardless of
the presence of diarrhea and comparing norovirus and rotavirus
infection, we found that significantly more frequent vomiting, but
less diarrhea was observed in norovirus infection; on the other
hand, more frequent diarrhea and higher fever was observed in
rotavirus infection, as described previously.19-2

In conclusion, we showed that the prevalence of each enteric
virus in child outpatients including mild cases was similar to that
inmainly hospitalized patients. Our findings also showed that rectal
swab samples were satisfactory as test material for viral genomes
in children with acute gastroenteritis.
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The number of hospitalized cases with varicella, mumps and Streptococcus preumoniae infection
in Hokkaido district

Kaori Tanaka, Yuko Yoto and Hiroyuki Tsutsumi
Department of Pediatrics, Sapporo Medical University School of Medicine

The number of hospitalized cases with varicella, mumps and Streptococcus pneunionine infection was exam-
ined by questionnaire study for Sapporo Medical University Hospital and other 23 city hospital with bed for
children yearly during 2004 and 2008. Although there was differences year and year ; 21 to 32 cases with
varicella, 4 to 64 cases with mumps, 2 to 6 cases with invasive Streptococcus pneumoniae infection including sep-
tic meningitis were confirmed yearly. These 24 medical facilities account for one third of total medical facilities
with beds for children in Hokkaido district, therefore there might be several times cases might be admitted to
hospital with these diseases every year in whole Hokkaido district considering the cases who were treated on
facilities not for children. These results showed the importance of these vaccine-preventable diseases in gen-
eral pediatrics and suggested the necessity of introduction of vaccines for these diseases to regular vaccine
programs.
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