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Occult bacteremiain children with smple febrile seizure
In the post-pneumococcal conjugate vaccineera
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Purpose: The authors aimed to investigate the utility of blood culture (BC) for children with smple febrile seizure (SFS) in
the emergency department (ED) in the post-10/13-vaent pneumococca conjugate vaccine (PCV) era.

Methods: This study was performed at the ED of a tertiary care university-affiliated women and children’s hospital, and
involved 3,237 previoudy hedlthy children aged 6-60 months who visited the ED with SFS from January 2013 through
December 2017. The SFS was defined according to the International Classification of Diseases, 11th Revison codes related
to seizure. The children were divided into 2 groups according to the vaccination rates of the period of their visit: the 70-PCV
(70%, 2013-2014) and 97-PCV (97%, 2015-2017) groups. The primary outcome was the yield, defined as atrue positivity of
BC. In addition, we collected information on basdline characteristics, ED length of stay, inflammatory biomarkers, and ED
outcomes.

Results: Of the 1,578 children with SFS who underwent BC, 1,357 belonged to the 97-PCV group. The median age of the
study population was 22 months (interquartile range, 16.0-30.0), and 935 children (59.3%) were boys. Of the 41 children
(2.6%) with positive BC results, 3 had the yield (0.2%): Saphylococcus aureusin 2 children and Streptococcus pneumoniae
in the other. All 3 children belonged to the 97-PCV group. There were 38 contaminated BCs (2.4%; 95% confidence inter-
vd, 1.6%-3.2%). The 97-PCV group showed a shorter median ED length of stay (166.0 minutes [108.0-279.5] vs. 143.0
[109.5-209.5]; P = 0.010) and a lower rate of hospitaization (39.4% vs. 12.8%; P < 0.001). No differences between the 2
groups were found in the baseline characteristics and biomarkers.

Conclusion: This study suggests a low utility of BC in previoudy healthy children with SFS in emergency settings in the
post-10/13-valent PCV era.
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Febrile seizure is more prevalent in Asian coun—
tries: 5%—10% in India, 6.9% in Korea, 3.4%—9.3%
in Japan, and 14% in Guam, compared with the rate
of 2%-5% in the United States and Europe'™. In
emergency departments (EDs), blood culture (BC)
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has been frequently performed as an initial workup
for febrile children to identify occult bacteremia
(OB). For this clinical purpose, BC is still routinely
performed in children with simple febrile seizure
(SFS) despite the low—quality evidence on BCs as
per the American Academy of Pediatrics guidelines
for SFS”,

Rates of OB had changed in febrile children
depending on the serotype coverage of pneumococ—
cal conjugate vaccine (PCV). In the post—7-valent
PCV era, the rate ranged from 0.3% to 0.9%" ", Also,
the rate was 0.02%—0.2% in the post—13—valent PCV
era™?, A Japanese study showed a decrease in the
rate in children with febrile seizure after 2010, point
of licensing of the 10— and 13-valent PCVs",

The authors aimed to investigate the utility of
BC in children with SFS who visited the ED of a ter—
tiary care hospital with the yield, defined as a true
positive result of BC,

Methods

1. Study design and setting

This retrospective study was conducted at the
ED of CHA Bundang Medical Center in Seongnam,
Korea, with annual visit of approximately 25,000
children. The authors reviewed previously healthy
children aged 6—60 months with SFS who visited
the ED from January 2013 through December 2017,
We investigated the yield as the primary outcome,
in addition to the baseline characteristics, ED length
of stay (EDLOS), inflammatory biomarkers, and ED
outcomes in the post—10/13—-valent PCV era. A sub—
analysis was performed to study the relevant dif-
ferences between the period 2013-2014, which
showed a 70% vaccination rate (“70-PCV group’),
and 2015-2017, which showed a 97% vaccination
rate (“97-PCV group” )", In Korea, 10— and 13-
valent PCVs were licensed in 2010 and included in
the national immunization program in 2015". The
study protocol was approved by the institutional
review board of CHA Bundang Medical Center with
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a waiver for informed consent (IRB no. 2020-05-
010).

2. Inclusion criteria and definitions

Febrile seizure was defined according to the
International Classification of Diseases, 11th
Revision codes related to seizure (R56.0-R56.8).
Children were included if they were diagnosed
with SFS, and had undergone BC during the initial
evaluation at the ED. The exclusion criteria were
as follows: misdiagnosis, no BC, and presence of
underlying medical conditions, such as central ner—
vous system diseases predisposing children to
seizures, presence of cardiopulmonary diseases, and

an immunocompromised status.
3. Performance and interpretation of BC

BC was performed using Bact/ALERT 3D
(bioMérieux, Grasse, France). During the study
period, BCs were obtained by ED physicians or
nurses using sterile techniques, and the samples
were inoculated into a pair of aerobic and anaer—
obic bottles. We only included children with 1 mL
or more blood samples inoculated into each bottle.

Pathogenic bacteria were defined as Streptococcus
pneumoniae, Staphylococcus aureus, group A beta—
hemolytic streptococci, and Haemophilus influen—
zae. Contaminants were defined as one of the fol—
lowing: coagulase—negative staphylococci, viri—
dans group streptococci, Bacillus spp., Micrococcus
spp., Propionibacterium spp., and Corynebacterium
spp™¥. If no growth was reported after 5 days of
BC, it was considered negative.

4. Data collection

Standardized data collection sheets were used.
Along with the BC results, we collected informa-
tion on the baseline characteristics, including age
(months), sex, initial temperature and oxyhemoglo—
bin saturation, recent use of antibiotics ({ 3 days),
and EDLOS (minutes), inflammatory biomarkers

Pediatric Emergency Medicine Journal



(white blood cell count and C-reactive protein con—
centration), and ED outcomes (discharge, hospital—
ization, transfer, death, and discharge against med—
ical advice).

0. Statistical analysis

Student t—tests or Mann—Whitney U-tests were
performed for continuous variables, and chi—square
tests or Fisher exact tests were used for categor—
ical ones. Statistical significance was set at P < 0.05.
Statistical analysis was performed using IBM SPSS
for Windows ver, 26.0 (IBM Corp., Armonk, NY),

Results

1. Study population

Of 3,237 eligible children, 1,578 were enrolled
(Fig. 1). Table 1 outlines the clinical characteristics
of the study population. No differences between the
2 groups were found with respect to the median age,
rates of boys and recent use of antibiotics, initial
temperature and oxyhemoglobin saturation, and val—
ues of the biomarkers. The median EDLOS and the
rate of hospitalization were respectively shorter
and lower in the 97-PVC group than in the other

Eligible patients aged 6-60 months with SFS
who visited the ED
from Jan 2013 through Dec 2017 (n = 3,237)

Effectiveness of blood culture in simple febrile seizure

group.
2. Positive BC results

Among the 1,578 children, 41 (2.6%; 95% confi—
dence interval, 1,9%—3.0%) had positive BC results
(Table 1). Of these 41 children, 39 (2.5%) belonged
to the 97-PCV group. Three children had the yield
(0.2%: 0%—0.3%) that included S. aureus and S. pneu—
moniae. All 3 children belonged to the 97-PCV
group were discharged without antibiotics, and were
lost in follow—ups without undergoing the second
BCs (Table 2). The other 38 children had contami-
nants (overall contamination rate, 2.4%; 1.6%—
3.2%).

Discussion

This study shows a 0.2% OB rate in the previous—
ly healthy children with SFS who visited the ED
in the post—10/13-valent PCV era, indicating the
low utility of BC in identifying OB in the era. This
study suggests that the routine performance of BC
in previously healthy children with SFS can lead
to unnecessary economic loss and excessive blood
sampling.

All 3 children with the yield belonged to the 97—

Children excluded (n = 1,659)

Study population
(n=1,578)

70-PCV group
(n=221)

97-PCV group
(n=1,357)

- Misdiagnosed (n = 360)
- No blood culture (n = 1,124)
- Underlying medical conditions (n = 175)

Fig. 1. Flowchart for the selection of study population. SFS: simple febrile seizure, ED: emergency department, PCV: pneumococcal

conjugate vaccine.
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PCV group. Although the vaccination status of the
boy with S. pneumoniae OB was unknown, he was
presumed to be immunized with 10/13-valent PCV
given the contemporary vaccination rate of 97%
(Table 2)”. The most common yield was S. aureus,
which is consistent with a Californian study show—
ing an increase in the proportion of S, aureus along
with a decrease in that of S. pneumoniae among the
bacteremic pathogens in post—10/13-valent PCV
era”,

There were no significant differences in the val—
ues of inflammatory biomarkers and in the ratio
of positive BC results between the 70-PCV and 97—
PCV groups. Complete blood count and BC are not

Table 1. Clinical characteristics of the study population

diagnostic of bacteremia in children with SFS
because the prevalence of invasive bacterial infec—
tion is extremely low among vaccinated children',
As a result of this low prevalence, BC and empir—
ical antibiotic therapy are no longer recommended,
particularly in previously healthy children with SFS.
The low yield in our study suggests the need to
refine the current guidelines for obtaining BC in
EDs with an emphasis on the risk factors of bac—
teremia rather than the severity of SFS.

On the other hand, a recent Japanese study showed
a 52.7% (58 of the 110 children) rate of febrile seizure
in the children aged 3—-36 months with OB from
2002 through 2015, suggesting febrile seizure as a

. Total 70-PCV 97-PCV

Characteristic (N =1578) (N = 221) (N = 1357) P value
Age, mo 22.0(16.0-30.0) 21.0(13.0-30.0) 22.0(16.0-30.0) 0.181
Boys 935 (59.3) 125 (56.6) 810 (59.7) 0.683
Initia temp, ° C 38.9 (38.4-39.5) 38.9 (38.4-39.6) 38.9(38.3-39.5) 0.973
Initial SpO,, % 99.0 (98.0-100.0) 99.0 (99.0-100.0) 99.0 (98.0-100.0) 0.652
Recent antibiotics 198 (12.5) 30 (13.6) 168 (12.4) 0.881
EDLOS, min 144.0 (109.0-215.3) 166.0 (108.0-279.5) 143.0 (109.5-209.5) 0.010
WBCs, 10¢/mm? 11.9 (8.2-14.7) 115 (8.4-16.2) 11.8 (8.1-14.5) 0.052
CRP, mg/dL 05(0.2-1.2) 0.6(0.3-1.2) 0.5(0.2-1.2) 0.331
Positive BC 41 (2.6) 2(0.9 39 (2.9 0.523
ED disposition

Discharge 1,298 (82.3) 128 (57.9) 1,170 (86.2) <0.001

Hospitalization 261 (16.5) 87 (39.4) 174 (12.8) <0.001

Transfer 3(0.2) NA 3(0.2) NA

Death 1(0.1) 1(0.5) NA NA

DAMA 15 (1.0) 5(2.3) 10(0.7) <0.001

Values are expressed as medians (interquartile ranges) or numbers (%).

PCV: pneumococcal conjugate vaccine, SpO,: oxyhemoglobin saturation, EDLOS: emergency department length of stay, WBC:
white blood cell, CRP: C-reactive protein, BC: blood culture, ED: emergency department, DAMA: discharge against medical advice.

Table 2. Microbiology and outcomes of the children with the yield

Outcome
Child Fever i Bacterial Vira
(age[mo]/sex) duration,h  CrouP Yield EDLOS, |, In-hospitdl  meningitis coinfection
min mortality
A (27/M) 3 97-PCV Staphylococcus aureus 959 None None None Unknown
B (13/M)* 1 97-PCV  Streptococcus pneumoniae 136 None None None Unknown
C @a7/F) 2 97-PCV S aureus 122 None None None Unknown

* The boy was presumed to be vaccinated with pneumococcal conjugate vaccines.
EDLOS: emergency department length of stay, ICU: intensive care unit, PCV: pneumococcal conjugate vaccine.
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potential predictor of OBY, This Japanese study is
also applicable to Korean children considering that
the incidence of febrile seizure in Korea is higher
than that in the U.S. and Europe”. Hence, BC may
be needed in children with febrile seizure who have
risk factors for OB, such as unvaccination or com—
plex febrile seizure.

This study has some limitations. First, given the
single—center design, the findings were potential—
ly biased, and might not be easily extrapolated to
other populations. Second, the vaccination status
was estimated base on domestic statistics because
of the lack of relevant records'. Third, given the
estimated rate of BC performance of 48.7% (1,578
of the 3,237 eligible children), we could not report
OB rate in the entire children with SFS. Fourth, the
size of the 70-PCV group was smaller than that of
the other group. This gap in the group sizes might
stem from increasing visits to our center after the
Korean government had designated it as a region—
al emergency medical center and a pediatric emer—
gency center, and from the presumably lower per—
formance of BC in children with SFS of the 70—PCV
group. Fifth, the yield might be affected by the rate
of recent antibiotic therapy (12.5%), which did not
differ between the 2 groups.

In summary, we found a low utility of BC in iden—
tifying OB among previously healthy children with
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