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a b s t r a c t 

Invasive pneumococcal disease typically occurs in immunocompromised patients, although 

some vaccine strains of Streptococcus pneumoniae have been reported to cause invasive pneu- 

mococcal disease in immunocompetent vaccine recipients. In this study, we presented a 

case of a 16-month-old immunocompetent patient with lung abscess and empyema caused 

by nonvaccine S. pneumoniae serotype 24B. A consolidation occupying the right upper lobe 

in the chest computed tomography results, as observed at presentation, changed to thick- 

walled cavitary lesions at the end of a month of intravenous antibiotics, and antibiotics were 
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continued for a total of two months. To the best of our knowledge this is the first report that 

focuses on the risk of invasive pneumococcal disease caused by S. pneumoniae serotype 24B 

in an immunocompetent child. 

© 2024 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 
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Fig. 1 – Chest X-ray showing an opacity in the right upper 
field and pleural effusion in the right thoracic cavity at Day 

1 of hospitalization. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Introduction 

Following the introduction of pneumococcal vaccination, the
incidence of invasive pneumococcal disease (IPD) caused by
nonvaccine serotypes of Streptococcus pneumoniae ( S. pneumo-
niae ) due to serotype replacement has increased [1–3] . Al-
though serogroup 24 is a common nonvaccine serotype that
is associated with IPDs in Japanese children [4] , an appropri-
ate management of serotype 24B infection has not yet been
established. Thus, this study aims to report a case of an im-
munocompetent child with IPD caused by nonvaccine S. pneu-
moniae serotype 24B and successfully treated with a suitable
two-month antibiotic regimen. 

Case presentation 

A 16-month-old Japanese patient that had been immunized
with the 13-valent pneumococcal conjugate vaccine (PCV)
was admitted to another hospital and presented with a five-
day history of fever and cough. The guardians of the pa-
tient were determined to have no sick contacts, environmen-
tal exposures, or respiratory disease except for acute bron-
chitis caused by influenza virus at three months of age. The
patient was diagnosed with pneumonia based on consoli-
dation in the right upper lobe as confirmed via chest X-ray.
The patient’s respiratory failure progressed even after em-
pirical treatment with intravenous sulbactam/ampicillin was
started. The patient was transferred to our pediatric intensive
care unit within 24 hours of admission since the patient’s res-
piratory condition and level of consciousness deteriorated. 

The patient’s vital status at presentation was as follows:
weight 10 kg; heart rate 150 beats per min; blood pressure
133/95 mm Hg; respiratory rate 30 breaths per min; body tem-
perature 36.6 °C; and percutaneous oxygen saturation 91% on
room air. Decreased breath sound on the right lung field and
consciousness disturbance were recorded upon physical ex-
amination. Blood cell count showed mild neutrophilia and
anemia with erythrocyte fragmentation and severe throm-
bocytopenia. Blood chemical analysis showed a high creati-
nine count, procalcitonin count, interleukine-6 count of 24
pg/mL (reference range lower than 5 pg/mL), and normal
serum level of C-reactive protein count of 0.06 mg/dL (ref-
erence range lower than 0.14 mg/dL) and complement com-
ponent. The chest X-ray findings indicated consolidation oc-
cupying the right upper lobe with air bronchogram by right
side unilateral pleural effusion ( Fig. 1 ), with a normal thy-
mus and spleen. The pleural effusion obtained by the diag-
nostic tap was purulent. The patient was diagnosed with a
lung abscess with empyema and acute respiratory distress
syndrome, which required 5 days of intubation. We started
intravenous cefotaxime, vancomycin, azithromycin, and sul-
bactam/ampicillin upon admission to our pediatric intensive
care unit. The intravenous antibiotics were replaced by pa-
nipenem due to the observation of renal impairment on day 3
of hospitalization. Moreover, we administered prednisolone (2
mg/kg/d) for acute respiratory distress syndrome from day 1 to
6 of hospitalization until extubation. We suspected hemolytic
uremic syndrome, given the low platelet levels and decreased
renal function, which did not require specific treatment,
such as dialysis, and improved within 2 weeks. Enterohem-
orrhagic Escherichia coli was not detected by stool culture dur-
ing the patient’s treatment course. Furthermore, the patient’s
blood pressure normalized after appropriate antihypertensive
treatment. 

On day 2 of hospitalization, the real-time polymerase chain
reaction analysis indicated S. pneumoniae genetic material in
the patient’s pleural effusions and sputum, while S. pneumo-
niae serotype 24B was grown from sputum cultures. It was
found that two sets of blood and pleural fluid cultures were
negative for S. pneumoniae . The serum C-reactive protein level
decreased and remained below 0.01 mg/dL after day 3 of hos-
pitalization. We replaced the treatment with ampicillin only
according to antimicrobial susceptibility testing, which indi-
cated susceptibility to ampicillin at day 15, and continued the
intravenous antibiotic therapy for 30 days. Antimicrobial ther-
apy was switched to the administration of oral amoxicillin (90
mg/kg/d), which was continued for an additional 30 days. The
patient was discharged after switching to oral antimicrobials.
After completing treatment, prophylactic doses of amoxicillin
(20 mg/kg/d) and sulfamethoxazole and trimethoprim com-
bination treatment (4 mg/kg/d) were continued for 18 and 30
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Fig. 2 – Chest images on Day 30 of treatment. (A) shows the cavitary lesions with an air-fluid level in the right middle field 

on the chest X-ray; (B) shows an opacity in the right upper lobe and cavitary lesions with an air-fluid level in the right upper 
lobe on the chest computed tomography. 

Fig. 3 – Chest images showing linear shadows in the right upper lung field after treatment. (A) is a chest X-ray taken 4 years 
after treatment. (B) is a chest computed tomography taken 2 years after treatment. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

months until after receiving 23-valent pneumococcal polysac-
charide vaccine at two years and meningococcus vaccine at
three years of age. 

The chest X-ray and computed tomography (CT) findings
on Day 30 indicated a development of cavitary lesions with
fluid inside and a residual pleural effusion ( Figs. 2A and B ).
The chest imaging results indicated only a slight abnormality
in the right upper lung field on CT at two years and on chest
X-ray four years after treatment ( Fig. 3A and B ). 

The patient did not develop any invasive bacterial dis-
ease during the period of 4 years following discharge. The pa-
tient had no laboratory findings indicating immunodeficiency,
including targeted gene panel sequencing, which detected
no variations in primary immunodeficiency-associated genes.
However, transient mild hypocomplementemia was observed,
which was restored to normal levels at 2 years of age. 
Discussion 

The incidence of IPD caused by S. pneumoniae serotype 24B
may continue to increase in the post-PCV era. After introduc-
ing pneumococcal vaccination, the incidence of IPD caused
by nonvaccine serotypes has increased worldwide [ 2 ,3 ], es-
pecially in Japan, because of serotype replacement. Serotype
24B is not covered by either the current 13-valent PCV and
23-valent pneumococcal polysaccharide vaccine or the re-
cently approved 15-valent [5] and 20-valent [6] PCVs. Although
serotype 24B is not currently a common causative serotype of
IPD, the incidence of IPD caused by serotype 24B is speculated
to become more prevalent after global immunization with the
current PCVs. Furthermore, reports are scarce on IPD caused
by serotype 24B in immunocompetent children. 
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Serotype 24B has a high IPD complication rate [7] . In our
case, the duration required to improve chest imaging was sim-
ilar to that indicated in previous reports [ 8 ,9 ]. We considered
that the complication of hemolytic uremic syndrome after
the start of treatment was characteristic. Since the incidence
of hemolytic uremic syndrome decreased after pneumococ-
cal vaccination was introduced and cases were more likely
to be associated with serotypes not covered in the 13-valent
PCV [10] , it is suggested that pediatricians determine whether
serotype replacement due to vaccination also affects the type
and severity of complications. 

The long course of antimicrobial management (two
months) was effective in treating serotype 24B infection in our
patient. The duration of antibiotic therapy for lung abscesses
has not yet been determined and depends on the patient’s
clinical and radiographic response. Antibiotic therapy should
continue until fever subsides, putrid sputum improves, and
abscess fluid clears (typically 5-21 days if antibiotics are ad-
ministered intravenously), followed by oral antibiotics for 28
to 48 days [11] . Experts recommend continuing antibiotic ther-
apy until the chest radiograph indicates that the lung abscess
has resolved or a small, stable lesion has been observed [12] .
Based on the findings of this report, to avoid the risk of relapse,
we prolonged the treatment for two months, which was longer
than usual. The improvement in imaging findings indicated
satisfactory clinical and radiographic outcomes. 

In severe lung abscesses, such as our case, it is necessary
to evaluate the patient for congenital lung diseases, such as
congenital pulmonary airway malformation [13] or immunod-
eficiency. Our patient presented no congenital lung diseases,
as indicated by the absence of an abnormal shadow on the
chest X-ray findings at 3 months of age. Immunodeficiency
was suspected because the patient’s serum C-reactive protein
and interleukine-6 counts were low, despite the patient’s se-
vere condition at the beginning of treatment. However, genetic
testing and general blood tests, including white cell count
with differential and flow cytometry for cell populations, neu-
trophil function, and antibody level and function, did not con-
firm the diagnosis of primary immunodeficiency. 

Conclusion 

This study reported a case of an immunocompetent child with
complicated lung abscess and empyema due to S. pneumo-
niae serotype 24B. Although the patient was severe enough
to cause disturbance of consciousness and hemolytic uremic
syndrome, the patient improved clinically and radiologically
with long-course antimicrobial management. This case sug-
gests that clinicians should consider the possibility of IPD
even in immunocompetent patients, and that extended an-
tibiotic treatment may be appropriate in these cases. 

Patient consent 

The guardians of the patient consented to this publication. 
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