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Fig. 1 Colonization rate of Hib and nontypeable H. influenzae by

age.
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Fig. 2 Geographic distribution of Hib isolates
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Open circles, triangles, stars, and square indicated
healthy Hib carriers. Gray circles and stars indicat-
ed non-invasive Hib infection. Closed circles and
stars indicated invasive Hib infection. The numbers
in the symbols correspond to the subjects’ numbers
shown in Table 1.
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Table 1 Characteristics of subjects and Hib isolates. ( 3CHK 10 & 0 51H2%)
A. Carrier
. Isolation ST and resistance Resistance Hib o Day-care
No. Subject Age date Source genotype phenotype vaccination Sibling attendance
1 Carrier 12 6 mo. Nov 2008 Nasopharynx ST190-gBLNASP None No Yes No
2 Carrier 2 11 mo. Dec 2008 Nasopharynx ST54-gBLPACR-II® AMP, TET No Yes No
3 Carrier 3 10 mo. Apr 2009 Nasopharynx ST54-gBLPACR-IIT AMP, AMC No Yes No
4 Carrier 4 7 mo. May 2009 Nasopharynx ST54-gBLPACR-II AMP, TET No Yes No
5 Carrier 5 11 mo. Aug 2009 Nasopharynx ST54-gBLPACR-IIT AMP, TET No Yes Center a
6 Carrier 6 19 mo. Sep 2009 Nasopharynx ST54-gBLNAR-I/114 None No Yes Center b
7 Carrier 7 18 mo. Nov 2009 Nasopharynx ST54-gBLPACR-IIT AMP, AMC No Yes Center ¢
8 Carrier 8 22 mo. Feb 2010 Nasopharynx ST54-gBLPACR-IIT AMP, TET No Yes Center d
9 Carrier 92 22 mo. Mar 2010 Nasopharynx ST190-gBLNAS None No Yes No
12 Carrier 10 21 mo. Jun 2010 Nasopharynx ST54-gBLPACR-III AMP, AMC, TET No No Center e
20 Carrier 11 3 yr. May 2011 Nasopharynx ST95-gBLPACR-L, I AMP, TET No No Center f
23 Carrier 12 3 yr. Jul 2011 Nasopharynx ST54-gBLPACR-II AMP, AMC, TET Yese No Center g
B. Invasive infection
: Isolation ST and resistance Resistance Hib s Day-care
No. Subject Age date Source genotype phenotype vaccination Sibling attendance
10 I-Patient 1 9 mo. Mar 2010 Blood ST54-gBLPACR-IT  AMP, AMC, TET No Yes No
14 TI-Patient2 6 mo. Jun 2010 Blood ST54-gBLPACR-I  AMP, AMC, TET No Yes No
16 I-Patient3 3 yr. Nov 2010 Blood ST54-gBLPACR-T  AMP, TET, SXT No Yes Center A
18 I-Patient4 23 mo. Nov 2010 Cerebrospinal fluid ST190-gBLNAS None No Yes Center B
22 IT-Patient5 2 yr. Jun 2011 Cerebrospinal fluid ST54-gBLPACR-I AMP, AMC, TET, SXT Yes! Yes Center A
25 I-Patient6 1 yr. Nov 2011 Blood ST54-gBLPACR-IT  AMP, AMC, TET, SXT No Yes Center A
C. Non-invasive infection
. Isolation ST and resistance Resistance Hib - Day-care
No. Subject Age date Source genotype phenotype vaccination Sibling attendance
11 NI-Patient1 6 yr. May 2010 Nasopharynx ST54-gBLPACR-I  AMP, AMC, TET No Yes Student
13 NI-Patient 2 10 mo. Jun 2010 Nasopharynx ST54-gBLPACR-T AMP, AMC, TET No Yes No
15 NI-Patient 3 16 mo. Sep 2010 Nasopharynx ST54-gBLPACR-II  AMP, TET No Yes Center A
17 NI-Patient4 4 yr. Nov 2010 Nasopharynx ST190-gBLNAS None No Yes Center B
19 NI-Patient5 7 yr. Mar 2011 Nasopharynx ST190-gBLNAS None No No Student
21 NI-Patient6 5 yr. Jun 2011 Nasopharynx ST54-gBLPACR-IT  AMP, AMC, TET, SXT No No Center A
24 NI-Patient7 5 yr. Jul 2011 Nasopharynx ST54-gBLPACR-T  AMP, AMC, TET Yes® Yes Center A

a. Carrier 1 and 9 were the same healthy subject who was found to be Hib positive twice.

b. gBLNAS without the bla gene and an amino acid substitution in the ftsI gene.

c. gBLPACR-II with the bla gene and an amino acid substitution in the highly mutated locus of ftsI at Asn-526 or Arg-517.
d. gBLNAR-I/II with an amino acid substitution in the variable locus of ftsI at Ser-385.
e. Hib vaccination 1 month before the onset.

f. Hib vaccination 3 days before the onset.

Abbreviations:

Hib, H. influenzae type b; ST, sequence type; NTHI, nontypeable H. influenzae; AMP, ampicillin; AMC, amoxicillin-clavulanic acid; TET, tetra-
cycline; SXT, trimethoprim-sulfamethoxazole
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Fig. 3 MLST type and eBurst among Hib isolates

ST190

ﬁ;k:- g

eBurst is inferring patterns of evolutionary descent among clusters
of related bacterial genotypes from MLST data. ST6 is the center of
clonal complex among Hib isolates. We detected 3 ST types (ST5H4,
190, and 95) of Hib in Sado Island and these STs were double or tri-

ple locus variants of each other.
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Colonization and Transmission of Haemophilus influenzae Type b (Hib)

Taketo OTSUKA & Minoru OKAZAKI

Department of Pediatrics, Sado General Hospital

Haemophilus influenzae type b (Hib) remains the leading cause of invasive bacterial infection in Japanese
children. More than 110 countries that have included Hib conjugate vaccines in their routine vaccination
programs have seen dramatical decrease in the incidence of Hib infections. In Japan, the vaccine has been
introduced for voluntary immunization since December 2008 and has been provided free of charge only
since January 2011.

This review reports the prevalence of Hib and its clones among healthy children and pediatric patients
diagnosed with invasive or non-invasive Hib infections in Sado Island, Japan. Of 25 Hib isolates collected in
this surveillance, 4 genotypic patterns (ST54-gBLPACR-III, ST54-gBLNAR-I/II, ST190-gBLNAS, and ST95-
gBLPACR-I/II) were detected. These STs were double or triple-locus variants of each other. Under the
same antimicrobial selective pressure, high prevalence of gBLPACR strain (76.0%) was confirmed in Hib iso-
lates, while gBLPACR prevalence in nontypeable H. influenzae was very low (52%). These data suggested
that each ST strain may be brought into Sado Island by different routes. We note that surveillance of
healthy subjects to identify Hib carriers is important to understand their role in transmission of Hib.
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