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Research on effectiveness and safety of Hib and Pneumococcal conjugate vaccine (Shigeru Suga, Vice

Director, National Hospital Organization Mie National Hospital) : In the present study, we conducted
an active population-based surveillance of invasive diseases caused by Streptococcus pneumoniae,
Haemophilus influenzae, and group B S. agalactiae and analyzed the data collected from 10
prefectures in Japan. A total of 7 cases of invasive H. influenzae diseases (meningitis 1, non-
meningitis diseases 6) were reported among children aged <5 years in 2016. All isolated strains were
revealed to be non-typeable H. influenzae, indicating no reported cases of type b H. influenzae disease
in 2014-2016. The incidence of IPD was 11.4 per 100,000 (meningitis 0.7, non-meningitis diseases
10.7) in 2016. The absolute decrease in the incidence rates between 2015 and 2016 was 1.4. Compared
with the baseline IPD incidence before pneumococcal conjugate vaccine (PCV) introduction period

(2008-2010), a 54% decline in IPD was found. Pneumococcal strains isolated from IPD cases were

4



analyzed for serotyping, indicating remarkable preventive effect of PCV on IPD caused by PCV
serotypes. However, serotype replacement has progressed (non-PCV13 serotype IPD: 92%), resulting
in an absolute increase in the incidence rate of IPD caused by non-PCV13 serotypes. Taken together,
introduction of Hib vaccine and PCV in Japan provided a remarkable decrease in pediatric invasive
diseases. The continuation of nationwide population-based surveillance will enable the evaluation of
the incidence, distribution of serotypes, and will provide the data essential for assessing the precise
effects of vaccine introduction on pediatric invasive diseases in Japan.

In order to analyze clinical profile and pathogenesis of allergy related adverse reactions after
vaccination and to reveal risk factors, we collected cases of suspected vaccine side effects. Influenza
vaccine specific serum IgE level tended to be higher in pediatric patients with severe local reactions,
urticaria and anaphylaxis after influenza vaccine. In adult cases with local reactions, no significant
elevation of vaccine specific IgE was observed. These results suggested influenza vaccine specific
serum IgE titer could be a useful marker to examine reported cases with adverse reactions after
influenza vaccine mainly in childhood.

Bacteriological research on the causative agents caused invasive disease (Bin Chang, Senior

Researcher, Department of Bacteriology I, National Institute of Infectious Diseases) : From the
hospitals in the 10-surveyed prefectures, we collected strains of Streptococcus pneumoniae,
Haemophilus influenzae, and group B S. agalactiae (GBS) that caused invasive diseases among the
children less than 15 year-old. Serotypes and antibiotic susceptibility of the bacteria were determined.
On the subject of S. pneumoniae and H. influenzae: The results obtained from our surveillance showed
that the 13-valent pneumococcal conjugate vaccine (PCV13) and H. influenzae typeb vaccine
prevented the invasive diseases caused by the bacteria belonging to the serotype(s) included in the
vaccines. The cases of invasive diseases caused by the non-PCV13 serotypes S. pneumoniae increased.
No invasive disease caused by capsulated H. influenzae occurred in our surveyed prefectures. On the
subject of GBS: After introduction of PCV13 and H. influenzae type b vaccine, invasive infections,
especially meningitis, caused by GBS shall become a major problem in young children. We also
analyzed the GBS strains isolated from invasive diseases and accumulated basic data about GBS
before the introduction of the GBS conjugated vaccine currently in trial.

Immune assessment measured by Opsonophagocytic Killing Assay(OPA) in Invasive Pneumococcal

Infection cases (Kazunori Oishi, Director, Infectious Disease Surveillance Center, National Institute

of Infectious Diseases) : We evaluated the immunological background among IPD cases with
pneumococcal vaccination history. Serotype specific opsonophagocytic killing assay (OPA) titer and
IgG concentration in the IPD cases which were collected after IPD and after additional pneumococcal
vaccination after IPD were measured. Nine cases (median age 3 years of age), including 5 cases with
underlying disease were enrolled. The case with IPD caused by serotype included within 13-valent
pneumococcal conjugate vaccine (PCV13) were as follows, 3 cases for serotype 19A, 2 cases for serotype
19F and one case for serotype 23F. The OPA titers were higher than protective threshold over 1 month
later the occurrence of IPD among five cases caused by serotypes 19A and 19F. This finding indicates
that the phenomenon of hyporesponsiveness which was previously reported in the other serotypes
such as 6B, and 23F.



Research on efficacy, effectiveness, safety, and necessity of rotavirus vaccine for children (Takashi

Nakano, Professor, Department of Pediatrics, Kawasaki Medical School) : We continued to investigate
the occurrence of rotavirus gastroenteritis by sentinel surveillance. The number of the patients rose
again in the two sentinels of Mie and Okayama prefecture, following recent decrease with increased
vaccination coverage. On the other hand, the patients did not increase in the sentinel of Chiba
prefecture, where the vaccination coverage seemed to be highest because of public assist for
vaccination fee of rotavirus. Collaborative research with virological investigation team showed high
identification rate of G2 type rotavirus in 2016 prevalent season. Onward continuous surveillance can
clarify whether the re-increased number of the patients was transient change reflecting national
variation of prevalence, and the achievement of high vaccination coverage leads to morbidity control.

Virological study on rotavirus infection (Koki Taniguchi, Professor, Fujita Health University) : We

examined G type and P type in RT-PCR typing and RNA pattern in polyacrylamide gel electrophoresis
(PAGE) of human rotavirus detected in stools from rotavirus gastroenteritis patients in three
prefectures in Japan. On G typing, G2 was found to be most prevalent, followed by G9, G1, and G3.
On P typing, P[4] and P[8] was detected at the frequencies of 84.5% and 15.5%, respectively. In the
combination of G type and P type,

G2P[4] was most prevalent, followed by GOP8] (11.3%), G3P[8](2.8%), G1P[8](1.4%), and G1P[4](1.4%).
Two strains of G3P[8] detected in this study exhibited short RNA pattern in PAGE, although most
G3P[8] rotavirus strains show long pattern. Genotypes of the 11 genes of the genome from the G3P[8]
strains were found to be G3P[8]-12-R2-C2-M2-A2-N2-T2-E2-H2, which is characteristic for DS-1 like
strains, indicating that these strains are reassortants between the strains of Wa genogroup and DS-
1 genogroup. Overall genome profile of these G3P[8] strains are similar to those of DS-1 like G1P[8]
rotaviruses, and the DS-1 like G3P[8] strains have been recently prevailing also in other countries.

Effectiveness, safety and necessity of HPV vaccine (Ryo Konno, Professor , Department of Obstetrics

and Gynecology, Jichi Medical University Saitama Medical Center) : A part of nationwide data on
cervical screening results for women aged 20 to 29 yrs (a total of 22,743 subjects) in FY2015 were
obtained from the branches of the Japan Cancer Society. At screening, women had to fill in a
questionnaire about HPV vaccine status and the data were used to analyze the relationship between
vaccine status and incidence of CIN1+. Among 22,743 women, 1,969 women were vaccinated and
20,774 women were unvaccinated. Overall 9.0% of the women had been vaccinated against HPV. In
women aged 20 and 21 years, it was 24.8% and 38.9%, respectively. The reduction of incidence of
CIN1+ in vaccinated girls (0.78 %) was 57% compared to CIN1+ in unvaccinated girls (1.88%)
(xsquare test: p<0.05). This preliminary result suggests the early impact of effectiveness of HPV
vaccination but further evaluation is warranted.

Diagnostic criteria and epidemiological studies for pertussis (Kenji Okada, Professor, Section of

Pediatrics, Department of Medicine, Division of Oral & Medical Management, Fukuoka Dental
College) : New diagnostic criteria for pertussis were posted in Guideline for the Management of
Respiratory Infectious Diseases in Children in Japan 2107. A new criterion based on pathogen
diagnosis was conducted to investigate cases of hospitalization due to whooping cough under the age

of 15 in 10 prefectures. The rate of hospitalization under the age of 5 (/ 100,000 people - year) was
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10.67. Estimated from the population covered by the 10 prefectures, it is estimated that 521 children
aged less than 5 years were hospitalized in Japan as a whole. By age, 71% of the total was less than
3 months after birth, 90% accounted for less than 1 year old. Ventilator use was 15%, hospital stay
was 18% for 1-5 days, 47% for 6-10 days and 32% for 11 days or more. We were able to clarify the
disease burden of the pertussis for the first time in the country.

Research on vaccine safety and effectiveness through different immunization procedures (Tetsuo

Nakayama, Professor, Kitasato Institute for Life Sciences) : The appropriate needle length for
intramuscular injection in Japanese infants was 16 mm (5/8 inch) at any months of age and any
sites in order to determine the suitable needle lengths for Japanese infants by measuring by
ultrasonic echograms. Cytokine profiles were investigated following immunization with DPT/IPV
and 23-valent pneumococcus vaccines in mouse model. IL-4, IL-6, and G-CSF were induced on day 5
of immunization with DPT/IPV, and enhanced production of IL-4 was noted on day 2 after
reimmunization, similar to the cytokine profile following DPT. No significant cytokine production

was noted following immunization with 23-valent pneumococcus vaccines.
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