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Streptococcus pneumoniae, a primary causative agent
of otitis media, pneumonia, bacteremia, and meningitis
in children, results in substantial morbidity and mortali-
ty in many countries, including Japan (1-3). Of the 93
S. pneumoniae serotypes identified to date, serotypes
6C and 6D were recently differentiated from the classi-
cal serotypes 6A and 6B, respectively (4-6). Serotype 6C
was subsequently reported to be isolated in several
countries (5-9), especially as an important replacement
serotype after introduction of the 7-valent pneumococ-
cal conjugate vaccine (PCV7) (7,9,10). The naturally oc-
curring S. pneumoniae serotype 6D was isolated from
the Fiji Islands, Korea, and Poland (4,11,12). In this
study, 32 6C and 1 6D S. pneumoniae isolates were iden-
tified from the nasopharyngeal mucosa of healthy chil-
dren who had not received PCV7 residing on Sado
Island, Niigata Prefecture, by using serological and
genetic characterization.

S. pneumoniae, Haemophilus influenzae, and other
pathogens among children residing on Sado Island,
Niigata Prefecture, are monitored as part of the Sado
Island, Antimicrobials, Day-care attendance, Older sib-
lings (SADO) Study (13). In SADO study, which was
conducted in 2008, pharyngeal swabs obtained from
healthy children at check-up periods of 4, 7, 10, and 18
months old (mo) were cultured. Two of the children in-
cluded had received PCV7. Fifty-two percent of the
children at 18 mo had been attending day nursery. All S.
pneumoniae isolates were serotyped using the conven-
tional Quellung reaction using commercially available
pneumococcal antisera (Statens Serum Institut [SSI],
Copenhagen, Denmark) and home-made factor antise-
rum (designated factor 6dh [h indicates home-made])
for serotypes 6C and 6D. The factor 6b antiserum used
in this study could react with both serotypes 6A and 6C;
the new version of the factor 6b antiserum from SSI
only reacts with serotype 6A (14,15). Factor 6dh anti-
serum was prepared by immunization of rabbits with
formaldehyde-fixed serotype 6C whole cells and subse-
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quent absorption of the antiserum with serotype 6A
whole cells. In addition to the serological examination,
serotypes 6C and 6D of the isolates were confirmed by
genetic characterization involving comparison of the
wciN region of 6A, 6B, 6C, and 6D isolates using PCR
with primers 5106 and 3101 (5), and DNA sequencing of
the wciP gene. The size of the wciN PCR products was
determined by electrophoresis with 0.8% SeaKem GTG
agarose gel (Takara Bio, Otsu, Japan). The DNA se-
quence of the wciP gene was determined using BigDye
vl.1 (Applied Biosystems, Foster City, Calif., USA)
and 3130x/ Genetic Analyzer (Applied Biosystems). The
antibiotic susceptibility of the isolates was analyzed
by the microbroth dilution method according to the
Clinical and Laboratory Standards Institute (CLSI
M100-S18). Multi-locus sequence typing (MLST) was
performed as described by Enright and Spratt (16).

A total of 337 S. prneumoniae isolates were obtained
in this study. All isolates were initially serotyped using
the Quellung reaction, and those that exhibited positive
reactions with serogroup 6 antiserum were further tested
using factor 6b, 6¢, and 6dh antisera. Serotypes 6A and
6C exhibited positive reactions with factor 6b antise-
rum, whereas serotypes 6B and 6D exhibited positive
reactions with factor 6c antiserum. Serotypes 6A and 6B
exhibited negative reactions, and serotypes 6C and 6D
exhibited positive reactions, with factor 6dh antiserum
(Fig. 1). Thirty-two isolates (9.5%) exhibited positive
reactions with both factor 6b and 6dh antisera, thus sug-
gesting that they expressed the serotype 6C capsule. Fur-
thermore, 1 isolate (0.3%) exhibited positive reactions
with factor 6c and 6dh antisera, thus suggesting that it
expressed serotype 6D capsule.

The wciN gene of the S. pneumoniae isolates was sub-
sequently examined using PCR. The lengths of the PCR
products for serotype 6A and 6B isolates found to be 2.0
(Fig. 2, lane 1) and 2.0/2.2 kb (Fig. 2, lanes 2 and 3),
respectively. The length of each of the PCR products of
the putative serotype 6C and 6D isolates was 1.8 kb
(Fig. 2, lanes 4 and 5). The 2.0- and 2.2-kb wciN PCR
products indicate the presence of capsular polysaccha-
ride (PS) containing galactose, whereas the 1.8-kb PCR
product indicates substitution of galactose by glucose
(5). The DNA sequences of the wciP gene were deter-
mined for the isolates (4,5,11). The 138th amino acid
residue in WciP for the 6A isolate is serine (AGT),
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Fig. 1. Quellung reaction of Sireptococcus pneumoniae serotypes 6A, 6B, 6C, and 6D. S. pneumoniae serotypes 6A
(SP128) and 6B (KSP120) were isolated from cerebrospinal fluid. S. pneurnoniae 6C (SP569) and 6D (SP687) were
isolated from nasopharyngeal mucosa in this study. The antisera used are indicated on top of each column. G6,
antiserum for serogroup 6; 6b, factor antiserum 6b; 6c¢, factor antiserum 6¢; 6dh, home-made factor antiserum
6dh. Serotypes of S. pneumoniae are indicated on the left of the photographs. The underlined photographs illus-

trate positive results.

——

Fig. 2. PCR products of the wciN region of Streptococcus pneu-
moniae serogroup 6 isolates. M, 1 kb plus DNA ladder; lane 1,
serotype 6A (SP128); lane 2, serotype 6B (KSP123); lane 3,
serotype 6B (KSP120); lane 4, serotype 6C (SP569); lane 5,
serotype 6D (SP687). The 2.0-kb or 2.2-kb fragments were ob-
tained from serotype 6A (2.0-kb only) and 6B (2.0-kb or
2.2-kb) isolates, whereas the 1.8-kb fragments were obtained
from serotype 6C and 6D isolates.

whereas that for the 6B isolate is asparagine (AAT) (17).
The former amino acid is responsible for the rhamnose-
(1-3)-ribitol linkage in the PS of serotype 6A, whereas
the latter is responsible for the rhamnose-(1—4)-ribitol
linkage in the PS of serotype 6B. The corresponding
amino acids of the putative 6C and 6D isolates were ser-
ine and asparagine, respectively. The serological and
genetic analyses yielded identical results in that both
were consistent with the PS structure [—2)-glucose-
(1-3)-glucose-(1—3)-rhamnose-(1—3)-ribitol-(5—phos-
phate] for 6C and [—2)-glucose-(1-3)-glucose-(1—3)-
rhamnose-(1—4)-ribitol-(5—phosphate] for 6D, thus
confirming the colonization of S. pneumoniae serotype
6C and 6D isolates in the nasopharynx of healthy
Japanese children.

The 32 6C S. pneumoniae isolates were obtained from
a total of 30 children (3 from 4-mo children, 5 from
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7-mo children, 13 from 10-mo children, and 11 from
18-mo children); 2 of the isolates were obtained from
the same child at 7- and 10-mo, and a furthre 2 isolates,
which showed different colony morphologies and
different antibiograms, were simultaneously obtained
from a child at 18 mo. The S. pneumoniae serotype 6D
was isolated from an 18-mo child. None of the children
who carried the S. prneumoniae serotypes 6C or 6D had
received PCV7. As for the children’s residential area
and day nursery attendance, there was no obvious as-
sociation between the 30 children from whom the S.
pneumoniae serotype 6C was isolated. The minimum in-
hibitory concentration (MIC) of penicillin G for the
serotype 6C isolates ranged ‘between <0.015 and 0.25
ug/ml, and that for 26 (81.3%) of the isolates being
<0.06 ug/ml. All of the 6C isolates were susceptible to
both cefotaxime (MIC <1 ug/ml) and meropenem
(MIC =<0.25 ug/ml), whereas 30 (93.8%) of them were
resistant to erythromycin (MIC =1 ug/ml). The 6D iso-
late was susceptible to penicillin G (0.03 ug/ml),
cefotaxime (0.25 ug/ml), and meropenem (=<0.008
ug/ml) but resistant to erythromycin (=8 ug/ml).
MLST analysis revealed that the frequent sequence
types (STs) of the serotype 6C isolates were ST2923
(40.6%) and ST2924 (31.3%), whereas the ST of the 6D
isolate was ST2924. The MLST analysis showed that the
serotype 6C isolates from children on Sado Island com-
prised multiple clones.

The routine immunization of infants and toddlers in
the United States with PCV7 has successfully reduced
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the incidence of invasive pneumococcal disease (IPD) in
children caused by the vaccine serotypes (18-20). Vacci-
_nation of children with PCV7 has also lowered the inci-
dence of IPD among the elderly, a phenomenon known
as the herd-immunity effect (18-20). The observed
reduction in the incidence of IPD among the nonim-
munized population is likely to be due to a change in the
nasopharyngeal colonization of S. pneumoniae in im-
munized individuals. There has, however, been a rise in
the incidence of IPD caused by non-PCV7 serotypes
(known as replacement serotypes), including serotypes
19A, 6C, and others, in the United States (7,9,19,
21-24). As far as 6D is concerned, this serotype was iso-
lated at a high rate (41%) from the nasopharyngeal
mucosa of Fijian children, 86% of whom had received
at least 1 dose of PCV7, thereby suggesting that sero-
type 6D may have a selective advantage after immuniza-
tion with the vaccine (11). In addition, 5 IPD cases due
to S. pneumoniae serotype 6D were reported in Poland
(12). Because serotypes 6C and 6D were recognized after
the introduction of PCV7, the surveillance data for in-
fection with these serotypes in the United States and
other countries are retrospective (12,18,19). PCV7 was
released in Japan in February 2010 and widespread
PCV7 vaccination is expected to lead to a similarly large
reduction in pneumococcal infections, including IPD,
pneumonia, and otitis media, in both the immunized
and nonimmunized populations to that observed in
other countries. We have initiated a population-based
study to monitor the changes in IPD incidence and the
serotype distribution among Japanese children, and we
are also monitoring the colonized S. preumoniae in the
nasopharynx of healthy children. Initial results showed
that S. pneumoniae serotype 6C was isolated from less
than 2% of IPD cases without PCV7 vaccination (un-
published data) but could be isolated from the
nasopharyngeal mucosa of 9.5% of the healthy chil-
dren. PCV7, which includes only serotype-6B con-
jugate, would not affect the colonization or infection by
S. pneumoniae serotypes 6C and/or 6D. A prospective
surveillance on both colonization and infection by S.
pneumoniae serotypes 6C, 6D, and others is therefore
warranted to obtain an accurate evaluation of the ef-
fects of the 7- and 13-valent conjugate vaccines.
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This report describes a case of neonatal bacteraemia and meningitis due to Streptococcus
gallolyticus subsp. pasteurianus. Based on the identification kit results, this species may have
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been reported as Streptococcus bovis or S. bovis biotype Il. The accurate identification of this
organism is mandatory for evaluating the aetiology of neonatal meningitis.

Case report

A 5-day-old female was admitted to Fukuoka Red Cross
Hospital. She was born at term, weighing 3192 g, and the
culture of a maternal prenatal vaginal swab was negative for
group B streptococcus. The labour was uneventful, without
premature rupture of the membrane. The patient had a fever
of 38.4°C on the fourth day after birth. The results of blood
examination revealed that there were 3600 leukocytes ml™*
and that the C-reactive protein level was less than 1 mg 17"
The fever persisted the next day, and the patient was then
admitted to the hospital. The patient’s anterior fontanel
bulged slightly, and her overall activity was poor. A sepsis
work-up and lumbar puncture were performed. The results
of the blood examination were as follows: 13 900 leukocytes
ml ™ ’; 12.8 g haemoglobin dl~'; 279000 platelets ml~'; and
65 mg C-reactive protein 1~ '. The cerebrospinal fluid was
cloudy with 12971 leukocytes ml™' (12800 polymorpho-
nuclear cells ml™! and 171 mononuclear cells ml™'). The
cerebrospinal glucose level was 21 mg dI™! and the protein
level was 3.32 g dl~'. No antigens for Haemophilus influenzae
type b, Streptococcus pneumoniae, Neisseria meningitidis
group A, B, or C, or E. coli K1 were detected (Slidex-
Meéningite-Kit5; bioMérieux) in the cerebrospinal fluid.
Treatment with cefotaxime (200 mg-kg™" per day), panipe-
nem-—betamipron (120 mg-kg™" per day) and intravenous y-
globulin (300 mg-kg™ per day for 2 days) was started.

Cultures of both the cerebrospinal fluid and blood showed
Gram-positive cocci, which were initially reported as
Streptococcus species (non-enterococcus). The cerebrospinal
fluid isolate was susceptible to penicillin G (MIC 0.06 ug
ml ™), cefotaxime (MIC 0.06 ug ml™') and imipenem (MIC
<0.008 pg ml™"). Panipenem-betamipron treatment was

discontinued, and treatment with cefotaxime alone continued
for 14 days. Culture of the cerebrospinal fluid was negative on
day 3 of hospitalization. Non-contrast head computed
tomography scans, which were obtained on day 11 of
hospitalization, revealed no intracranial haemorrhage or
subdural abscess. The patient was discharged without sequelae.

The isolate possessed Lancefield’s D antigen (Streptex;
Remel). According to an API 20 Strep test (bioMérieux),
the isolate was identified as S. bovis biotype II/2. Because
the S. bovis complex has been recently reclassified (Schlegel
et al., 2003; and see below), we tested for gallate hydrolysis
(tannase) activity of the isolate according to the reference
by Osawa et al. (1995). Various biochemical activities of
the isolate are described in Table 1 with comparison to
those of S. gallolyticus subsp. gallolyticus, S. gallolyticus
subsp. pasteurianus and S. gallolyticus subsp. macedonicus.
The biochemical characteristics of the isolate coincided
well with those of S. gallolyticus subsp. pasteurianus. A
positive result was obtained with the recently developed
PCR test for detecting sodA of S. gallolyticus (data not
shown) (Sasaki et al., 2004). The 5’ side of the isolate’s 16S
rRNA gene sequence revealed 99.4% (354/356 bp) and
100 % (356/356 bp) homology with those of S. gallolyticus
subsp. gallolyticus (ATCC 43143) and S. gallolyticus subsp.
pasteurianus (ATCC 43144), respectively. From the results
of these biochemical and molecular tests, the isolate was
identified as S. gallolyticus subsp. pasteurianus.

Discussion

S. gallolyticus subsp. pasteurianus belongs to the group D
streptococci, and was previously recognized as S. bovis
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Table 1. Biochemical characteristics of the isolate from this case and the three subspecies of S. gallolyticus

The characteristics of three subspecies of S. gallolyticus refer to a reference by Schlegel et al. (2003).

Characteristic Our isolate S. gallolyticus subsp. S. gallolyticus subsp.  S. gallolyticus subsp.
gallolyticus pasteurianus macedonicus

Hydrolysis of:
Aesculin + + + _
Gallate (tannase activity) - + - _
Production of:
B-Glucosidase + + + _
p-Glucuronidase - - + —
o-Galactosidase + + v v
B-Galactosidase + = + +
Acidification of:
Starch - + _ s
Glycogen - + - _
Inulin = + - _
Lactose + + + +
Mannitol - + = _
Raffinose + + v _
Trehalose -+ + + _

+, =80 % activity compared to positive control reaction; —, <20 % activity compared to positive control reaction; v, 21-79

% activity compared to positive control reaction.

biotype II/2. S. bovis is delineated into two biotypes
according to their ability (biotype I) or inability (biotype
II) to ferment mannitol (Facklam, 1972; Parker & Ball,
1976). S. bovis (biotype II) is further divided into biotypes II/
1 and II/2 on the basis of phenotypic testing with the Rapid
Strep system (bioMérieux) (Coykendall & Gustafson, 1985).
It has been well documented that S. bovis (biotype 1) is
associated with colonic neoplasia and bacterial endocarditis
in adults (Ruoff et al, 1989; Herrero et al, 2002). In
contrast, S. bovis (biotype II) is associated with invasive
infection in neonates and infants (Grant et al., 2000; Cheung
et al., 2000; Gavin et al., 2003; Nagai et al., 2008), as well as
adult bacteraemia both in Western and Eastern countries
(Clarridge et al., 2001; Lee et al., 2003). Among the reported
cases of neonatal invasive infection due to S. bovis (Gerber
et al, 2006; Nagai et al., 2008), S. bovis biotype 11/2 was
described in two cases (Gavin et al., 2003; Nagai et al., 2008).
No reports have described the aetiological organism of
invasive infections as S. gallolyticus subsp. pasteurianus.

The taxonomic status of the S. bovis group has been
evolving in the last few decades. Farrow et al. (1984)
demonstrated that the S. bovis/Streptococcus equinus
complex comprised six DNA groups. It was shown that
S. bovis biotype 1I/2 belonged to the DNA group 2 of
Farrow’s classification (Schlegel et al., 2003; Poyart et al.,
2002). According to the biochemical characteristics, the
members in this DNA group have been reclassified and
renamed S. gallolyticus subsp. gallolyticus, S. gallolyticus
subsp. pasteurianus or S. gallolyticus subsp. macedonicus
(Schlegel et al., 2003). These subspecies have similar 16S
rRNA gene sequences and cannot be discriminated from

each other solely by 16S rRNA gene sequence (Clarridge et
al., 2001; Schlegel et al., 2003). Instead, the aesculin- and
gallate-hydrolysis activity measurement works for identify-
ing these subspecies, though the latter is not included in
the identification kit (Table 1) (Osawa & Sasaki, 2004).
According to the new classification, S. bovis biotype I and S.
bovis biotype II/2 correspond to S. gallolyticus subsp.
gallolyticus and S. gallolyticus subsp. pasteurianus, respect-
ively (Schlegel et al., 2003).

The isolate from our case was susceptible to penicillin G,
cefotaxime and panipenem, and resistant to erythromycin
and minocycline. Enterococcus spp. have phenotypic char-
acteristics similar to those of S. gallolyticus subsp. pasteur-
ianus, i.e. they are non-haemolytic, positive for Lancefield’s
D antigen and positive for aesculin hydrolysis. Penicillin G is
considered to be an efficient treatment for neonatal
infections caused by S. gallolyticus subsp. pasteurianus, while
vancomycin and/or aminoglycosides may be considered for
the treatment of neonatal infections caused by Enterococcus.
Thus, the accurate identification of the isolate is crucial for
selecting appropriate antibiotic therapy.

This report describes a case of neonatal bacterial meningitis
due to S. gallolyticus subsp. pasteurianus. The importance
of this organism as a causative agent of invasive infection in
neonates should be emphasized.
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detected in 22 of 33 strains, and SCCmec IV genes were identified
in 11 of 33 strains. Among the non-dialysis group, SCCmec 11 or
SCCmeclll genes were identified in 28 of 58 strains, and the SCCmec
IV gene was detected in 30 of 58 strains. This analysis revealed
no statistically significant difference between the haemodialysis
and non-dialysis groups (P=0.125). Irrespective of the molecular
characteristics of MRSA strains, timely administration of effective
antibiotics could be a more important factor in determining clinical
outcome in patients with NHA-MRSA bacteraemia. Similar findings
have been reported by Schram et al. [6], who showed that patients
with MRSA infections initially receiving inappropriate antibiotic
treatments had twice the risk of mortality.

In conclusion, our study suggests that undergoing maintenance
haemodialysis is the most potent predictor for 30-day mortality
in patients with NHA-MRSA bacteraemia, and administration of
appropriate antibiotics within 72 h of hospital arrival may improve
patient outcome.
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Free concentration and protein-binding ratio of ceftriaxone in
cerebrospinal fluid in paediatric patients with purulent menin-
gitis caused by Haemophilus influenzae type b

Sir,

Ceftriaxone (CRO), which penetrates well into the cerebrospinal
fluid (CSF), is recommended as the antibiotic of choice for empir-
ical and specific therapy of bacterial meningitis in children [1].
However, there is concern that treatment failure may occur with
antibiotics having a high protein-binding ratio, such as CRO, since
bactericidal activity is achieved by unbound drug at the site of
infection [2]. There have been numerous reports of good total
concentrations in CSF [3] but few reports on free concentra-
tions. Therefore, in the present study, free CRO concentrations and
protein-binding ratios in CSF were examined to enhance our under-
standing of the clinical efficacy of CRO against bacterial meningitis.

Between April 2005 and June 2008, 12 paediatric patients aged
2 months to 5 years, suspected of having bacterial meningitis based
on pleocytosis, CSF gram stain and latex agglutination antigen
detection test results, were admitted to Chiba Children’s Hospi-
tal and Chiba University Hospital (Chiba City, Japan). In all cases,
Haemophilus influenzae serotype b (Hib) was recovered from the
CSF. In Japan, Hib remains a major cause of childhood bacte-
rial meningitis [4] as introduction of the Hib-conjugated vaccine
was delayed. Fourteen CSF samples were collected after written
informed consent had been obtained. All patients had normal renal
and hepatic functions. In each case, CRO 50 mg/kg body weight was
given intravenously for 30 min every 12 h. Because of the difficulty
of sampling from infants, CSF samples could not be collected using
the same time schedule. All samples were stored at —80°C until
assays were performed.

CRO concentrations were determined by an agar well diffusion
bioassay as described previously [5]. The test strain, Escherichia
coli NJHJ JC-2, was cultured in trypticase soy broth at 35°C for
18-20h and was inoculated into Antibiotic medium No. 1 or No.
2 (Difco, Franklin Lakes, NJ) at 1.0%. A standard solution of CRO was
diluted with 1/15M phosphate buffer solution (pH 7.0) to give a
2000 mg/L CRO solution. Next, 1.0 mL of this 2000 mg/L CRO solu-
tion was serially diluted two-fold with 1.0 mL of 1/15M phosphate
buffer solution to give CRO solutions of 200 mg/L to 0.10 mg/L to
determine standard curves.

Free drug was separated from bound drug by membrane ultra-
filtration using a Centrifree YM-30 membrane (Cat No. 4104;
Millipore Corp., Bedford, MA) as CRO does not bind to this mem-
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Table 1
Concentrations and protein-binding ratios of ceftriaxone (CRO) in cerebrospinal fluid, minimal inhibitory concentrations (MICs), and ratios of free concentration to MIC in
12 cases.
Patient Concentration (mg/L) Protein-binding MIC of CRO Free concentration/ Therapeutic Post-dose
O S0 A ; . ; h
Total e ratio (%) (mg/L) MIC ratio day interval (h)
1 217 1.76 189 <0.03 >58.7 3 05
2 332 250 247 <0.03 >83.3 6 a0l
3 2.85 2.64 74 <0.03 >88 10 3.5
4 4.19 3.83 8.6 0.12 : 319 9 0.75
5 217 1.68 22.6 <0.03 >56 2 15
6 1.07 0.90 15.6 <0.03 >30 2 1.5
7 17.40 13.90 20.1 ) <0.03 >463.3 2 0.25
8 1.25 1.05 16.0 <0.03 35 Z 1.25
9 344 230 331 <0.03 >76.7 2 0
10 221 1.41 36.2 <0.03 >47 2 1.
11 290 239 17.6 <0.03 79.72 3 0.75
4.64 4.14 10.8 7 1.5
12 6.66 5.34 19.8 <0.03 >1783 2 0.5
233 20.40 124 3 0.75
Mean +S.D. 5.54+4.39 459+3.70 18.8+6.21

S.D., standard deviation.
? Initial data of free concentration were used in Cases 11 and 12.

brane device [6]. Centrifree units, in which 0.3 mL of samples were
placed, were centrifuged at 2000 x g for 30 min at 5°C. Following
centrifugation, samples that remained in the units were used for
determination of free concentration. Samples that were not cen-
trifuged were used for determination of total concentration.

Before incubation, preliminary diffusion was performed at
5°C (+4°C) for 1h. Agar plates were incubated at 35°C (+£3°C)
for 18-20h. Diameters (mm) of the inhibition zone observed
after incubation were determined to two decimal places using
a Digimatic caliper micrometer (Billerica, MA). The diameters
of three inhibition zones per sample solution were averaged.
Protein-binding ratios (%) were determined as follows: (total — free
concentration)/total concentration x 100. The minimal inhibitory
concentration (MIC) of CRO was determined by broth microdilution
in accordance with the Clinical and Laboratory Standards Institute
[7].

Table 1 shows CRO concentrations and protein-binding ratios
in CSF. Total and free concentrations in CSF [mean = standard
deviation (S.D.)] were 5.54+4.39mg/L and 4.59+3.70mg/L,
respectively. The mean=+S.D. protein-binding ratio in CSF was
18.8+6.21%. Eight serum samples obtained from 7 of the 12
patients were also measured. Total and free CRO concentrations
inserum were 136.1 +85.2 mg/Land 33.5 + 33.3 mg/L, respectively
and the protein-binding ratio in serum was 81.8 +8.35% (data not
shown). Thus, low protein-binding ratios were observed in CSF
compared with those in serum.

Although killing of bacteria by 3-lactams depends on the time
the drug concentration remains above the MIC, CSF concentrations
that exceed the minimal bactericidal concentration by >10-30-fold
are also necessary for attainment of consistent and rapid bacteri-
cidal activity [8]. Moreover, variation in CRO concentrations in CSF
is assumed to be not very wide when CRO is given repeatedly [3].
Therefore, the ratio of CSF free concentration to MIC was deter-
mined (Table 1). In all cases, free concentrations were high enough
to exceed MICs by >30-fold. However, MICs were <0.03 mg/L in all
but one case (Case 4), in which a slightly elevated MIC was seen
(0.12mg/L). Further examination of the administration of high-
dose CRO is thus necessary in areas with a high prevalence of
-lactamase-non-producing ampicillin-resistant strains, such as
Japan [4].

In conclusion, we confirmed that CRO exists primarily in the free
form at a high concentration in the CSF. Consequently, when inves-
tigating the pharmacokinetics of CRO for meningitis, it is apparently

less important to consider the CSF protein-binding ratio. Based on
these results, CRO has suitable pharmacokinetic characteristics for
clinical usage against bacterial meningitis.

Funding: No funding sources.

Competing interests: None declared.

Ethical approval: Not required.

References

[1] Tunkel AR, Hartman BJ, Kaplan SL, Kaufman BA, Roos KL, Scheld WM, et al.
Practice guidelines for the management of bacterial meningitis. Clin Infect Dis
2004;39:1267-84.

[2] Craig WA, Ebert SC. Protein binding and its significance in antibacterial therapy.
Infect Dis Clin North Am 1989;3:407-14.

[3] Goldwater PN. Cefotaxime and ceftriaxone cerebrospinal fluid levels dur-
ing treatment of bacterial meningitis in children. Int J Antimicrob Agents
2005;26:408-11.

[4] Hasegawa K, Kobayashi R, Takada E, Ono A, Chiba N, Morozumi M,
et al. High prevalence of type b [-lactamase-non-producing ampicillin-
resistant Haemophilus influenzae in meningitis: the situation in Japan where
Hib vaccine has not been introduced. ] Antimicrob Chemother 2006;57:
1077-82.

[5] Simon HJ, Yin EJ. Microbioassay of antimicrobial agents. Appl Microbiol
1970;19:573-9.

[6] Matzke GR, Frye RF, Joy MS, Palevsky PM. Determinants of ceftriaxone clearance
by continuous venovenous hemofiltration and hemodialysis. Pharmacotherapy
2000;20:635-43.

[7] Clinical and Laboratory Standards Institute. Methods for dilution antimicrobial
susceptibility tests for bacteria that grow aerobically; approved standard. 7th
ed. Document M7-A7. Wayne, PA: CLSI; 2006.

[8] Schmidt T, Tduber MG. Pharmacodynamics of antibiotics in the ther-
apy of meningitis: infection model observations. J Antimicrob Chemother
1993;31(Suppl. D):61-70.

Tadashi Hoshino*

Division of Infectious Diseases, Chiba Children’s Hospital,
579-1 Heta cho, Midori-ku, Chiba City 266-0007, Japan

Naruhiko Ishiwada

Yoichi Kohno

Department of Pediatrics, Chiba University, Graduate School of
Medicine, 1-8-1 Inohana, Chuo-ku, Chiba 260-8670, Japan

* Corresponding author. Tel.: +81 43 292 2111;

fax: +81 43 292 3815.
E-mail address:t.hshn12@mc.pref.chiba.lg.jp (T. Hoshino)

doi:10.1016/j.ijantimicag.2010.01.001

—227—



AAUNBRHELME 115515 50~55 (20114)

2007 EH 5 2009 FED A4 7 VT VYR - MRERE L5 RIGERBIRN

FTREAERFZBHRRENEHY, FERI ELRERIGEN, (A8&ZLb2 Y=y Y

AMBREY KHEH #MFY  ERELY
ER  m B AE WH B
E F

A7V FREDE (Hb) 7275 & TMiRREEEE Y 75> (PCV7) BEARBEDIR
BT LENT, TERARVEBO/NEARRRR % X212, 2007 ££~2009 £ 0 3 4E /71211
K, R EOBMEMNILOA ¥V 7V FHER IR E G & N4 5 BYERES B §
LREZERL:. 4 VI VIV FREFEREEENRGRABALD IO FAD L) DREX)IZ
2007 48 19 B (6.4), 2008 4F 38 B (135), 2009 4F 3241 (112) Th -7z, MIERF 76 H1 (76/
89;854%) TEMINTEY, 1HI%KRE Hib (75/76: 987%) Tho7=. Hib 727 F Ot
ARICEY, BREEHFEMICE & F o TW/z720, Hib 727 F Y EABOREROKIE 2 BRAEE
HHNRro7z. MAREEERIEERE GREABALDIOFADZY OREER) 12007 4
3981 (135), 2008 4 6141 (21.3), 20094 76§ (26.1) TH Y, 3 EMTREBHHH 2 f5ic A
LTz, MiEEL 60 41 (341%) DR TEBEATE Y, PCVT ICE T TV 2 MIEEIIE 65.0%
(39 #1/60 B1) THhHo7z. PCV7 BABBWEEENIHBRIEE, MAREL T BREEORIL
BV TEL M7 F v OREREE DR VEHERIEIEIZET NS,

F—TJ—F 1AV TNV FE, MRRE, BEE £BREE 775V

[FC®IC

2008 4F 12 BICA Y 7V VW b B (Haemophilus
influenzae type b : Hib) 7 7 F 2%, HARIZBWT b3
BAfeL e odz. F/z, 2010482 B, 7 MM SCERERE
&8 75 (7-valent pneumococcal conjugate vac-
cine : PCV7) bEHEWHEL hol. WY 2 F VEAR
‘DA TNV FH, MRREIC L HERR S
B BGYE DR EYRE & BB R o MiE R & e U SE
TAHEIER, MY FUMROEMRE, EHEE
IbZEDIEHBDOT 7 F ATBICE o TEETHL L
Zz2o6NM5. 2007 00, EEFEHEOWNE (RE
e L LT, g BER, TEE, HEBE,
=ZERE, LR SR SRE EEERE EER
(2009 2 b MBRIRZ & 10 ER) I2BwT, 17
VI UHHE, MRIREE S BREEORBERENER
SINTW5E. AR|TIE, FEREICBIT2RET/KEICD
WTHET 5.

MR ETE
TERARCTEREALCTINEO AR EET S

(FRi22F 4 A 16 BEH) (Fk 224 9 B 13 H3H)
BURIEERSE © (T260-8677) TEEMHREZ H1—8—I1

TERZEFHMERRE/NNER  AERE
E-mail: ishiwada@faculty.chiba-u.jp

MRk OREAR 4 Mk, WER 4 MRk, FOIE 3 k) %
MHIZ,20074E 1 H 1 H~20094 12 H 31 HD 34E/
WA, BER % EOEEBML AL VIV VTR R
OB RERE 25508 S h - & 5 RYGSEER (BEE%, &
MAE LA DOFEFNIZEE L C b MR 25 O MW 358 &
NIZFEBID A E MR E Liz) DEFE, HH, EE,
s, ARA, BERSE#RH, Hbv s F - PCV7
BEORE, AERBEOFELEE ERBELZOK
HERG,, MERMEROFELFHR DHRGHEE,
BHHE, FRFIIOWT, HIHRNLZHREEL 2EE
CEBLIBRIRNLT v r— MRELZ D LICEEHL
72, DEEESNIA VIV VYR B L O AERE O
HRNZOWTIL, FHEROMBEREE COREEE,
% b NCENLBAYER T ~E R E %ML, BTl
MRED LK L EVREERERT T, 4
TN FHEOMBERINEA ¥ 7 vz v FH R R
RGBS [ (7Y 4 obimiEs Hvike
FUBEEI &Y, Bl 43RS o I iE & 513 Statens Serum
Institute (Copenhagen, Denmark) S4#15), B4R, K
FiuEB X FERBRFMEL FHY, BB E
L7 SEBEOREERITOVTI, PREL VA
EKHE 5% THEMFIREZ T - 7.

— 228 —



HIEEE 115 (1), 2011

£l TERA VIV VFREEBRE

DE - FRER

20074 | 20084F | 2009 4
RIS 11 23 18
W B 4% 3 0 1
LS 1 2 1
B I 2 5 3
Jiti 9% 2 4 6
Zof 0 4 3
&Ff 19 38 32
B 6.4 135 112
*1/5 RAMALD 10 5 A

= R

1. FRAEEER
FAEERK(REELZVWLRT7 Y7 — MAEICED,
SEB DB EDREHE S N MR/ TERNANE - 5
AR AT RE FEFR) 1, 2007 4E 864% (51 fi 5% /59
%), 2008 4E 81.4% (48 HEak /59 MEa%k), 2009 4E 82.0%
(50/61 fitigk) TdHo7-.

2. EBIE L ZWH

F1ICTEENAEGE CTERNEUCTERELD
WA L2 v I VT FEE B RYEDE R
BB BRRLZIRT. EFE 2007 4 19 51, 2008
4 38 9, 2009 4F 32 B, AEF 89 Bl TH o 72, & B, 2009
EOEFIDH B 1HIE, BIF)HICHEALRBELS
B ORHFRICABE L7EMZ &ATYS. TOMR
TEESHRERBADIOGADZ Y OREERIL, 64
135,112 LR LTWw7=. 2007 48 & 2008 4E % H#E§
% & Hb & FRBIGEREFIIAERICHEML TV,
Hib 7 7 F ¥ E A% D 2009 128\, 2008 4F 1 4
BEHEL, BEHROKIEREIEE L, HEFERIC
DEBEZRIRD LN o7z B, TEEDSERK
#/NE A 2007 48 267,298 A, 2008 4E 267,191 A,
2009 4F 268,011 A LR L TWAHDS, KX LEBNIFA
HoNTWaRW, KA TIIHEELSZMALEDS
{, ERINCAD E, EFAE GRRH L0 HAHY
DOREX) 13, 114 (A1), 2361 (82), 1841 (6.3) &
oTwi. BEXAICEL TR, FEEORBERD
HERBICHLT, BEEIRD ONED o7z 2009 D
BEELEIDD B, 1BIREMCHD Y2 7Y% 1H
BRELTW ZOEAIE, RERSEREOERER
Bokzw10»AKR<T Hb72F v 1HBEEN]
PRBICHEAZREL TV, SBShf ¥T7NV
IYFROMER L b EITH o 7-%%, ABkROI PRP
(polyribosyl ribitol phosphate) #i#4 (Hib (=33 % Bl
ifk) 2WELZEZ A, 0lpg/ml KHTHo 7.

51-(51)

£2 TERAMARESSBRRE
% - FRIER

2007 48 | 2008 4£ | 2009 %
i M AE 20 30 46
fiti % 11 24 20
B 7 6 8
MR 1 1 2
&5t 39 61 76
AR 135 21.3 26.1

* /5 AR AL 10 AA

£ 2 ICTFEEPNC AR LA 3 E 28 BRYUE DE
WHRERY, BAEZRT. EHHZ 2007 4 39 #,
2008 4E 61 %1, 2009 4E 76 B, &FF 176 BITH o7z, F
EESERGIOFAD 2 ) OBEERIE, 135,213,
261 LHEBLTBY, IEMTREHIN 2HICRE
LTz, H:iZ, 2007 225 2008 FE20F Tid, #HEF
FRIC S FEICHEMPED bhvTwiz, RN TITZE
MAEAT6 B & B D % {, DWW THli 42 55 #l, B 4 21
BIDIEL 72 5 Tz, HIAREEHBRIMERBH DS
b, 16IA23MMAG R E 7 7 F ~ 2 1EHEE L T/
3. HBUERIE

H1CABEROBELP R, Y IV Y FHEEE Y
fiE 86 B & Ml JeBR B 4 5 B e 170 Bl B RE B E %
R, A VIV UHFEIIZ 6 BICRDERIEL, O
WT3H, 118, 12Ri1Eho7. MikZREIL 5
AICERATFRDEL, DWT4ALRoTW .

4. FERE EWERBOFE

212, BEREHOHLP R Y INVIVTREE
B RYIE 86 1 & Bl S TR & B IR YL 171 B O 4F o Bl
ERRATRT. 4 Y 7 VI PR EREEIL, 051
31BN (DB 6ALLT 1340, 1EIER2HIT, 25K
W DREBIAEARD 73.3% (63/86) & HdTWwiz, Fiz,
BBk & B BYE L, 0RE326 (556 2HUT
9, 1/RIE 74 61T, 2 BERMBOESIMEMHKD 62.0%
(106/171) Z 5D T Wiz, HiRHREEEBIED I b,
S5RULOEST 13 BB Y, €09 B, 10 ki DI
B 7THICH o7, BEHE - ZEEEREDOD HEHIL,
A V7 VE R EHRBYE 86 FH, 11 51(128%) T
HY, TOWRIZ, BE-EREFESH, FEFE
W2, 1gG2 ¥ 77 5 AKIEIE 1 B, BEESHFEEE
IE 1, SREREER 1P, BEARBERLLAICTH -
720 F7e, MiREREEEBRIETIE, 171 61 24 41
(140%) THy, zoWFiz, SHEHIMRE 46,
BEE 36, BASENEMm 26, REEE, SLE, ¥
MEBFEEN, EZE, KEE & IgM E, B
BREWE, B WEIRMEAE, IREMSUE, BR
EMTE, SEEER, ENE BUHNEE BE

—229—



52-(52)

(#0)

25 4
20 +
15 -
10 A

BANBRIZEMEE F115% B1F

1A 2R 38R 4B 5B 6BA 7R 8A 9H 10A 1R 12R

OV 2ILTUHE

W fifi R ERE

B1 4 >7 NV HH - FiRRE S BRIED AR R IS

(%)
80 -

70 -
60 -
50 A
40 -
30 A

2 A

0~6nH 7~11HAH 1%

O/ IILIUHE

rIJrlrl

4%  SmilE
™ i 4 TR

2 A VTNIVHE - BhRIRE & B BGE O RAEF RS A

BREIRE, S1PITHo 7.

5. F#

A VIV FREEFRIGEICEL T, FHOH
LR T5EDH B, SHNBREBELKRL TV €0
PRI, BENE 2 B, A2 RRCRRE 1B, BXEILK 1
EERFE 1A Thoz. BEPOHRE I o7z i
RRELSHRYFE L TIR, FEROWE L% 152 4]
Db, 6PITHREELTZR L. TORFIE, MERES
150, FiEERREE 2 F, B3 HITH o7z FETH
F1Hd0, BERNOBEELBITH 7.

3% 7Y

MFRIZA > 7 VT FHEFRIYE 89 BlD ) &,
76 FEBI (76/89 ; 854%) DEBERALA & B S bk
TEBENTBY, HIEEFA» S BESh: 1#k%E
KX Hib (75/76 ; 987%) T o7z, MiRHKEOMmMFE
R 176 B9 60 Bl (34.1%) TEM SN TEH, PCV7
WZEFNTWAHITERIX 65.0% (39 51/60 B1), 6B &3
ERENTEHHLENDLAZEDDH L, T67% (46
B1/60 B1) TH 72 (K 3). BREKIEBNIZRAS &, PCV

THN—FIE, 727% BB/118), AR ED B L
81.8% (9BI/11#l) THo7-.

z =

AV INVE O FRESBEREEICHE L TIE, 2003 F~
2005 SEDFEBICBIT HRE T, SEBEIEN
2RO, 2006 FD5EAMAOITAD) ORE
i, 165 1IE L TWIzs, SEOFATIHIEIC I Y IE
BIBOBBRIBD LN, COHICELTIE, FAEH
DS, BIEIOFETIZ 100% THo 720123t LT,
S EDOFEIL 100% ThhoizE, 2007 EOREDS,
PR OBILRA S 8 HICRB s iz bz &
OB RAENEIMIZ20074E 1 B~12 B) 5% % 5
iz, 72720, AEHHOBONd o 72 HRIcE L
T, AIEFAERCERN 22 o -k EHEKTH
D, FERERBRLUICEIIATREERIRBLT
W R R D BHE T RS, 7 vy — b EIREEDS,
BERIIRIZTEBIEN DL Ebh 2. Hb T2
F v AERT O 2008 4 & 2000 4E % Ml L 7254, B

—230—



P23 1A 1H

(#)

53-(53)

H H H HITFWF]H (1.1,

6B 6A 19F 23F 4 9V 14 15C 19A 24F 38

6C 12F 15A 22F

X 3 é%@%ﬁ#&ﬁ%ént%ﬁﬁ%om%&
W7 EiARERAR Y 7 F ICE T A mER
B 7 iARERER T 7 F v ERERSEZ R T IMER
O7 Wi AFRERER T 7 F Y ZE TR VILER

BEIZ 2008 4E 135 25 2009 4E 112 TH Y, ZDRA
KI170% 2k EFoTwiz, BERICELTY, R
BRI CTH oz, miFEMIE, MELLEKRDI B
98.7% »*Hib TH Y, Hib 77 F XX Y, FRWEEZR
borEZbN B, 2000FEFEICHD 77571
B T B A 2 FE L 72 B12% 1 BIER) &7z 23,
COEFMIEAL T, 1 BOEEDOATIET5%2H
WHIBOLRTELY, BEAEZBELLIDLEER
bz, BEDELEZ A, FRZEMIIRESNTES
P —ATHHEEZOLNEN, Hib 77 F
FERICE T RYE BE L7EFMCE LTI, £0K
WM CTHo 720 EBHLTBLL ILPLETD
5. 4MH, Hb 72 F Y EABIID2PDLT, BT
EDONTT 7 F VEAHEO Hib & 5 BRGE O BB
EWIFEPRELN o7 EREE L TIE, Hib
T FvORBARICLY, BEEIEEIZEET
TWeZ e EREEZ OGNS, Hb 72 F Y OERE
HICHLTI, FETCBVWITEREmMS, TEW
IRHREEDOB IO b e Lz & A, TENERE
ZOBENEELKT103% THY, 0FRETHED
MEEEIEEZRT LTW2/ANRIE, 43% I & o
T (GRZEHIR 2008 4E 12 H 19 H~2009 4F 10 A 20
H) (BFmE i 441 0 EANEBREEFEBES
& 20094811 A 14 B @), /-, TRERNER
BRIA~RA S W-ERB Hb 7 7 F VY EABZ D L
WCHERH L 72 T2 B0 2009 4E 1 £ 0 Hib 7 7 F V&
BRI, 108% Tho7. HRZETY 7 F Y HFRREL
TVWHBRREEZ DL, MOBBTEEEIRECRE
725 L iEE I <, 2009 SEEED Hib 77 F Y BEE
110% BETH -2 EAHER SN 2B, LEKS
PEOHD 72 F v EABOBERE LB LWE

WZBWT, 74 Y5 Y FOAIEAR Hib &5 RYSE
DREMPBR BN hoTHBY, ZOBEL LT,
WEFED Hib 7 7 F Y EEERNF50% BEICE LT 5
TV H L EEENTWAY, BE, REMREI R
NTWRWERE CREBE 2 BN IE R 2 WiRTE A
BWT VAR, REMBIER LB CIIEUERE
BT, BEEZHITLVEIREZROTIL
kR, T, BWEERCHER LEREIRS %
WIBAIZIE, Hib 7 7 F v OFEEIGIH & s, 4
BRILICKE U R A EFBasNs. 47
VI FEEFREECET Y7 F v EAROAD
ER-RLEERER, EE BEBER =ER
ZEDPLIMEIISDHY, TNHOHMIRIZBIT S,
Hib 7 7 F v EAHORBIRDL & B ICH T 5 HE
RIS,

Fi e BB 12 B8 L C i 2003 4£~2005 EDTFEEAT
ORERKREITI, SRERMAOIOTAD) ORESE
AT, 2003 4E 12.6, 2004 4 13.8, 2005 4 135 TH o 7=
A%, S E OFAE TIERER B IMER 25320 5 R, 2009
121, 261 & o7z, T, dbdiEE E AL R oo B i
FEDREBIE 309 ITEVWETH o720 —7, BN LI,
ﬂ%f%ﬁbfw5¢ BICR LT, MR %2 BN

TORE LR MAREOWMECRERI, 5
ﬁ*ﬁAumﬁA&tnsmaﬁ%waEJC@
FERP S, ABRBIO 10 f5:Ev BEES, MigkEkEIc &
PHEMEZBLTWAIEICRY, BENEZY AV
BWborEbhs. MAKEEERIMEIHEML T
WAHHEHIZOWTIEHEL A TIERWAY, TERATI
FEERENEEL220H D, BRLTWBRELME
BEBIH LT, &S CmigEE s BEMmIcERxL
TV B LA o DT R E V) T LR

—231—



54-(54)

EHSNE MBEEEOHITERGERORAE. LT
ToTWEWOTHELZZ LIS LRV, oSBT

LTw&E 2w MERIZE LT, PCV7 IC& T A
BRI A N—KT650%, 6AZEDDLET67% ThHo
7o, EE» 6 £ 5 BRYGEH Rk % £, AT L7z Chiba
LOREDEEIZL B E PCVT H/3—2Kix 754%, 6A
TEDDHELLI% THo72%. FHLOMETD
PCV7 AN—F i3 70% U ETH Y, PCVI EAHBE
WERESESHERLRNUE, REZETRDLNAET 2
7 Y BEMIER I L 5 &5 BRIEDHR, MAREE
FRIGEDBIEVHRFTE Y. 2ok, S HFEH K
ZFHICELCERAZEBICED hholzlzdh, F08K
HIRIZOWTOEBRHL 2 TIR 2V, RS HR
BoBoN/ A VINVZUFHMAKRDI L, T VEY
Y Y OE/ANFEEHIEERE D 4ug/ml BLE ORI 6 #k
(176%) T, 2 B5HAB T2 ¥ ~—EELEKTH-
7o F 72, BREBRBROBONBREKE 54 kD 9 b,
RV ¥ G OR/MEEHEIERED 2ug/ml PLE OB
X 10 % (185%) TH o7,

EHBYYERN OFREERICEL X, £ 7 vy
FHEIX 0B, 1 BRI 733% ERLTE Y, ik
BEETAHEIL128% 1T ELdolz - MiRKE
LRAKETDH Y, 2BEHOEFI62% % 5, RAEE
B2ETHEHIZ14% Tho7z. 0OBEBIZBVWTH 6
PRAKRBCEFBRELRET 5054, ozt
5, Hib 72 F >, PCVTIX, %A BN (&
2HhRAPG), ERREOFEIII DL TEE L MG
THIENET LW, F/z, S0, EFOHRREK
WZOWTHHRET L7225, 4 v 7V V9 HE, MiA3kE
EDITEAFENLREITPT TEMNHE L 3O SR h
EPNTBEEICEDONTWEZ 3 DY, B2 %E
WIEEZBGTARETHS. B, MikELy
BYSEIZS B, 4 VI NVI U FHETREEIZ 6 B2
BbEh ol ZEFAORFTREROAEE, MERY
VRIS B FAAIEER L 2 dr o 728, A B B B 1A,
BN OAL Y7V UHHE, iRERE OB EIRE
CEATHLOHmELDHDY, REEERFMICTY 7 F
VEERZET LTBL ZEBBEFHICORNEDT
BhwhreEzonl FRICELTE, &R
HELTETIRVEDOO, BEFELE 2 bl HRER
MEENBRBREZR IO LD FLREHD 16
Bz, EHIMERE FHEOBERICELTE, 4
B RS EAE RSB 2 PIA% MET 35 2 L id sk
Mol SHROEELE L. £ ¥ 7 VL yHH,
iRREEFBRREICRE LGS, #OREEE
ToTHREBEEFIRPLRTHZ 2 {52 L IdHER .
DI FEBILLATFHOANE—DRRFETH
D, 77FrOREMGE—HD BB

HANBRHESHEE £115% F15

CEIhs.

BEE EAROEN 2170 T\ 78 e B R R A
DEW, MERE, AEE, 4 kBT, FAZE AR
HREE, W5, BIEEAEE RV LET

AEG Y (ERR)

L Bk, TEERSTAHRE BRAL BEH)IE
By y—, HFARARE GEREHE KILRAWRE
FEEERERL Y 5 —, EREKEELBHEIEE L8
FIRBE, AODGBEHE, FH TR BREAT
Bl FF R ss b, E Rk T Rk, T
Bl Rk, ERSERIRE, TESIORR, TELAR
Bombe, MR duRl, MEARARE B AR KENE
TRIGRE, TEERELSEETRE TRREYALY
Fe—vavbyy—, BRI EREE R, B
BRI GRS, REFR+ T, JFE A RRA
BINGTERB TERLFERE FRAELDRGER
vy — BIARERY Y ¥ —EARE RREESER
KER B, RRAFEANTRESEL » & —, MEH
B, ERE @SR ERRTEERY 5 —, T
BWHVFERR TERYRSHE BETIESRY Y
& —, Bl T R, TN AR, s A
s, EARIAE T ombe, A Bk, B R, % v o—
< UBATRIE, AEEERN REERR AR, tTE
EB AR, BERTNEERY Y ¥ —, BATRE,
BEARARE, BRETAS—HE FEERE
A
AR — LB A S AR R MBS (XS -
EREREL ¥ T MY —Ff LY RBRAHREE) 72
FUOERUEMLEDDOIY T v ARV HEICET A0
ANy
KRXOEE, %1790 AANRHELTER TS
(2008.2.10 F%), #5182 H HAMNERELTENFH S
(2009.2.8 TF3), £ 1S EAXRNRRFELTEB TS
(2010.2.7 TIE) I2BVWTHEL..

HA/NERER DD 5 FISHKIC T 5 BREHE TS
D EHA.

X ™

1) AFHERE, BEAE, FE & M 17
T YR L B/NEEFBRYER AR, HIRES
2007 ; 111 : 1568—1572.

2) Adams WG, Deaver KA, Cochi SL, et al. Decline
of childhood Haemophilus influenzae type b (Hib)
disease in the Hib vaccine era. JAMA 1993 ;
13 1 221—226.

3) Peltola H. Worldwide Haemophilus influenzae
type b disease at the beginning of the 21* cen-
tury : global analysis of the disease burden 25
years after the use of the polysaccharide vaccine

—232—



SEH23E1A LA 55-(55)

and a decade after the advent of conjugates. Clin nal of Infection 2008 ; 57 : 455—458.
Microbiol Rev 2000 : 13 : 302—317. 10) A %. /NEIZBIT S Streptococcus pneumonaie

4) Peltola H, Aavistland P, Hansen KG, et al. Per- B IMAE O BRIREERIBRET. BRYiERE 20055 79 :
spective : A five-country analysis of the impact 1—6.
of four different Haemophilus influenzae type b . 11) wAtdEsk, % W HHE 3, M AERSLR
conjugates and vaccination strategies in Scandi- THEER L 72l 4Bk E occult bacteremia JE F1 O
navia. JID 1999 ; 179 : 223—229. RESFMEET. HIEEE 2008 5 112 : 973—980.

5) Sakata H. Invasive Haemophilus influenzae infec- 12) Chiba N, Morozumi M, Sunaoshi K, et al. Sero-
tions in children in Kamikawa subprefecture, type and antibiotic resistance of isolates from pa-
Hokkaido, Japan, 1996-2005, before the introduc- tients with invasive pneumococcal disease in Ja-
tion of H.influenzae type b vaccination. J Infect pan. Epidemiol Infect 2010 ; 138 : 61—68.
Chemother 2007 ; 13 : 30—34. 13) WH &, EFAT, TEXERT. BB

6) JIEEE, MELTE, AHER f BERETIC B R G HE O /N R D 5 4 BE & L7z Streptococcus
BT 5/ BHE YR S 103 51 058 2 B ER R Y pneumoniae DIMLERL & R ETF OMET. BREE
#Er. HIBEE 2000 104 : 938—945. #& 2006 ; 80 : 91—96.

7) FEHEEF, FHEF, —REF, i £ 70T 14) Centers for disease control and prevention. Inva-
R b BRGHE OB E 10 FEEIC BT 5 ABES sive pneumococcal disease in children 5 years af-
oiEt. HIBEE 2009 ; 113 : 58—63. ter conjugate vaccine introduction-eight states,

8) ERRA WH £ | =, b bEEcs 1998-2005. MMWR Morb Mortal Wkly Rep
VF B/ R R A OB SR, BB 2008 ; 57 : 144—148.

2010 ; 114 : 473—478. 15) R — WFHERT, BE B FEEAEL

9) Ishiwada N, Kurosaki T, Terashima I, et al. The RO LIREREEDZEL Hib Sl ekt 21
incidence of pediatric invasive pneumococcal dis- LER LT /ARERERE 2007 19 © 399—403.

ease in Chiba prefecture, Japan (2003-2005). Jour-

The Incidence of Pediatric Invasive Haemophilus influenzae Diseases and Invasive
Pneumococcal Diseases (2007—2009)

Naruhiko Ishiwada”, Junko Ogita”, Haruka Hishiki”,
Tadashi Hoshino”, Tomomichi Kurosaki® and Yoichi Kohno"
UDepartment of Pediatrics, Chiba University Graduate School of Medicine
“Division of Infectious Diseases, Chiba Children’s Hospital
9Kurosaki Child Clinic

Tt is necessary to clarify the disease burden of invasive Haemophilus influenzae diseases and invasive pneu-
mococcal diseases in Japan for evaluating H. influenzae type b (Hib) vaccine and 7-valent pneumococcal conju-
gate vaccine (PCV7). To determine the precise incidence of invasive H. influenzae diseases and invasive pneu-
mococcal diseases in Chiba prefecture, we implemented the survey during 2007 to 2009.

During the 3 study years, 89 patients with invasive H. influenzae disease were diagnosed. The annual inci-
dence of invasive H. influenzae diseases in 2007, 2008, 2009 were 6.4, 13.5, 11.2 per 100,000 children less than 5
years of age, respectively. Serotyping was performed 85.4% of the isolated strains, 98.7% of were Hib. The inci-
dence of pediatric invasive H. influenzae diseases has not been dramatically decreasing after introduction of
Hib vaccine, because of insufficient vaccine supply. During the 3 study years, 176 patients with invasive pneu-
mococcal disease were diagnosed. The annual incidence of invasive pneumococcal diseases in 2007, 2008, 2009
was 135, 21.3, 26.1 per 100,000 children less than 5 years of age, respectively. Serotyping was performed 34.1%
of the isolated strains, 65.0% of were covered by PCV7. The incidence of invasive pneumococcal diseases has
been increasing. Routine immunization of Hib vaccine and PCV7 is the emerging issues in Japan.
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