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BACKGROUND

Pneumococcal infection is one of the life-threatening infectious diseases in children. In Japan, the
approval of pneumococcal conjugate vaccine (PCV) 7 in 2010 and PCV13 in 2013 greatly reduced
invasive pneumococcal disease (IPD) in children, but non-vaccine type (nVT) serotypes have been
reported to be increasing (serotype replacement) and complete control of the disease has not been
achieved.

OBJECTTIVE: To clarify the effectiveness of PCV and the status of serotype replacement in Japan, and
to contribute to future prevention strategies for pneumococcal infections, we conduct an epidemiological
survey of pneumococcal serotypes.

METHODS.

Pneumococcus strains isolated and cultured from pediatric patients with IPD and non-IPD (pneumonia,
otitis media) were collected from medical institutions throughout Japan from 2019 to 2023, by informing
of the project through our web site and medical conferences.

Neufeld tests were performed using pneumococcal typing antisera (SSI Diagnostica, Copenhagen,
Denmark). Susceptibility tests for penicillin (PG), erythromycin (EM), cefotaxime (CTX), meropenem
(MEM) and levofloxacin (LFX) were performed using the broth micro dilution method following the
Clinical and Laboratory Standards Institute (CLSI) guidelines.

RESULTS.

A total of 129 IPD and 25 non-IPD pneumococcal isolates were collected from 66 institutions. The age
of patients from whom pneumococci were isolated was mostly 12-23 months and 2-4 years in IPD group
and 12-23 months in non-IPD group, respectively. Primary bacteremia was a major diagnosis in IPD. No
mortality was reported and most of the patients completely recovered, except for 4 patients with
sequelae (Table 1).

15B was the most common serotype among IPD isolates, followed by 15A, 24B, 10A, 35F, and 15C.
PCV13, PCV15, and PCV20 had coverage rates of 0.8%, 4.7%, and 43.4%, respectively (Figure 1).
(Figure 1). Among non-IPD isolates, serotype 15A was the most common, followed by 10A, 15C, and
35B. PCV13, PCV15, and PCV20 had 4%, 4%, and 32% coverage, respectively (Figure 2).

Resistance rates to PCG, CTX, MEPM, EM, LVFX, and VCM were 26.4%, 10.9%, 14.7%, 86.8%, 1.6%,
and 0% for IPD isolates, and 60%, 40%, 40%, 96%, 0%, and 0% for non-IPD isolates, respectively
(Table 2). Overall. PCG, CTX, and MEPM resistance rates were significantly higher in non-IPD isolates
than in IPD isolates. In all patients, PCV13 coverage rate (0.8%) was significantly lower than the rate in
our 2012-2017 surveillance (11.4%).

CONCLUSIONS.

PCV13 coverage was significantly lower than in our previous surveillance study in Japan from 2012 to
2017, with only 2 patients covered by PCV13. serotype replacement has been rapid since the
introduction of PCV7 and PCV13. It is strongly desirable that PCV20 will be introduced to children in

Japan as early as possible.



Table 1 Background of patients from whom Streptococcus pneumoniae was isolated

IPD Non-IPD
n=130 n=25
Age group, n (%)
<6 months 2 (1.5) 0
6—11 months 5(.8) 2(8)
12-23 months 55(42.3) 23 (92)
24 years 53 (40.8) 0
5-15 years 15 (11.5) 0
Gender, Male, n (%) 76 (58.5) 14 (56)
Comorbidities, total, n (%) 35(26.9) 1(4)
Chromosomal anomalies 8(6.2) 0
Congenital heart diseases 4(3.1) 1(4)
Asplenia 1(0.8) 0
Bronchial asthma 3(2.3) 0
Others 19 (14.6) 0
Diagnosis, n (%)
Primary bacteremia 96 (73.8) -
Meningitis 17 (13.1) -
Arthritis 2 (1.5) -
Peritonitis 0 -
Pleuritis 0 -
Bacteremia with pneumonia 11 (8.5) -
Bacteremia with otitis media 4(3.1) -
Other IPDs 0 -
Pneumonia - 14)
Otitis media - 24 (96)
Outcome, n (%)
Mortality 0 0
Sequelae 43.1) 0
Completely cured 126 (96.9) 25 (100)
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Figure 1 Distribution of serotypes of IPD isolates
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Figure 2 Distribution of serotypes in non-IPD isolates
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Table 2. Antimicrobial resistance rates

IPD Non-IPD

n=129 (%) n=25 (%) p value
PCG 34 (26.4) 15 (60) <0.001
CTX 14 (10.9) 10 (40) <0.001
MEPM 19 (14.7) 10 (40) 0.006
EM 112 (86.8) 24 (96) 0.168
LVFX 2 (1.6) 0 -
VCM 0 0 -




