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Abstract
Background
The incidence of severe bacterial infections (SBIs) in infants aged ≤90 days is thought to have decreased
because of widespread vaccination programs. However, relevant epidemiological data in Japan are scarce.

Materials and methods
This observational, single-center study investigated the epidemiology of fever in infants aged ≤90 days. SBI
was defined as the presence of meningitis, urinary tract infections (UTIs), or bacteremia. Invasive bacterial
infection (IBI) was defined as the presence of meningitis, bacteremic UTI, or bacteremia. We determined the
incidence of UTIs, bacteremia, meningitis, SBIs, and IBIs in the following three age groups: 0-28, 29-60, and
61-90 days. We subsequently calculated the relative incidence for the groups aged 29-60 and 61-90 days,
using the group aged 0-28 days as the reference group. 

Results
Herein, 58, 124, and 166 infants were included in the 0-28 days, 29-60 days, and 61-90 days age groups,
respectively. Of the total number of patients, 15.5%, 8.9%, and 16.9% in the 0-28 days, 29-60 days, and 61-
90 days age groups, respectively, were diagnosed with SBI. The relative incidences were 1 for the 0-28 days
group (reference group), 0.67 for the 29-60 days group (95% confidence interval [CI], 0.39-1.15), and 1.08 for
the 61-90 days group (95% CI, 0.58-2.00). Of the total number of patients, 10.3%, 3.2%, and 0.6% in the 0-28
days, 29-60 days, and 61-90 days age groups, respectively, were diagnosed with IBI. Relative incidences were
1 (reference group), 0.50 (95% CI, 0.29-0.88), and 0.28 (95% CI, 0.19-0.41) for the 0-28 days, 29-60 days, and
61-90 days age groups, respectively. All cases of IBI were caused by Group B streptococcus (GBS), except for
two cases of bacteremia, which were caused by Haemophilus influenzae. 

Conclusion
The incidence of SBI was similar in the 0-28 days and 61-90 days age groups. However, the incidence of IBI
decreased with increasing age. The incidence of UTIs was highest in the 61-90 days age group, and that of
meningitis and bacteremia decreased with increasing age.
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Introduction
Before the widespread use of pneumococcal vaccines, infants aged ≤90 days with fever were considered to be
at high risk for serious bacterial infection (SBI). These patients routinely underwent a full sepsis workup,
including urine, blood, and cerebrospinal fluid (CSF) culture [1], a practice that is recommended to date by
some pediatricians. The epidemiology of SBI has changed dramatically in response to widespread
pneumococcal and Haemophilus influenzae type B (Hib) vaccination programs [2,3]. Three studies evaluating
the epidemiology of infantile fever demonstrated the decline of bacteremia in these patients. SBIs are now
less commonly observed in infants older than one month except for urinary tract infections (UTIs) [4-6]. It
has also been reported that the incidence of bacteremia caused by pneumococcal or Hib infection has
decreased in Japan in the past decade due to widespread immunization programs [7,8]. Therefore, the
epidemiology of fever in infants aged ≤90 days in Japan is considered to be similar to that reported in the
United States. However, to our knowledge, no epidemiological studies have focused on the etiology of fever
in this age group in Japan. Herein, we investigated the incidence of SBI in infants aged ≤90 days who
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presented at our hospital with a fever.

Materials And Methods
Design
This single-center observational study involved the analysis of data obtained from electronic medical
records.

Setting
This study was performed at the Hyogo Prefectural Amagasaki General Medical Center, a pediatric
emergency and critical care center that provides primary and tertiary care in the Hanshin area. It provides
medical care for children who reside in Amagasaki city (child population: 60,000), Nishinomiya city (child
population: 70,000), and Takarazuka city (child population: 32,000). In 2020, the hospital provided medical
care to 23,277 pediatric patients, 921 as inpatients and 22,356 as outpatients.

Participants
Febrile infants aged ≤90 days who visited our outpatient clinics or emergency department between January
1, 2016, and December 31, 2020, were enrolled in the study. We divided the infants into three groups based
on age: 0-28, 29-60, and 61-90 days. These categories were devised according to the clinical practice
guidelines developed by the American Academy of Pediatrics [6]. Data from January 2021 to December 2022
were excluded to eliminate the effects of the coronavirus disease 2019 outbreak (The first pediatric case of
COVID-19 presented to our hospital in 2021.). Fever was defined as an axillary temperature ≥38.0°C. The
exclusion criteria were as follows: infants who visited our hospital for a routine health check or
immunization and presented with accidental hyperthermia; patients who were transferred to another
hospital on the day of the visit; and patients with serious underlying diseases, such as severe neurological or
cardiovascular abnormalities or immunodeficiency.

Definitions
Meningitis was diagnosed by a positive CSF culture and/or increased cell count in CSF and a positive blood
culture that isolated pathogens suspected of causing meningitis. UTIs were diagnosed by a positive urinary
leukocyte esterase reaction with a positive urine culture. A urine culture was deemed positive if a single

bacterial species was detected at >104 CFU/mL in the urine, which was captured using a sterile urinary
catheter. Bacteremia was diagnosed by a positive blood culture that was judged not to be caused by
contamination on clinical grounds. Meningitis with bacteremia and UTI with bacteremia were not classified
as bacteremia. UTIs were classified as bacteremic UTIs and non-bacteremic UTIs. SBI was defined as the
presence of meningitis, UTI, or bacteremia, and invasive bacterial infection (IBI) was defined as the presence
of meningitis, bacteremic UTI, or bacteremia. Classifications of SBI and IBI were based on the previous
reports [9-11].

Extracted data
The following information was extracted from the electronic records: date of birth; age (days); sex;
hospitalization; results of blood, urine, and spinal fluid cultures; and bacteria isolated from the cultures.

Outcome measures
We determined the incidence of UTIs, bacteremia, meningitis, SBIs, and IBIs in the following three age
groups: 0-28, 29-60, and 61-90 days. We subsequently calculated the relative incidence for the groups aged
29-60 and 61-90 days, using the group aged 0-28 days as the reference group.

Statistical analysis
The results were statistically assessed using Fisher's exact test. Significance was defined as a p-value <0.05.

Ethics statement
This study was approved by the ethics committee of the Hyogo Prefectural Amagasaki General Medical
Center. Consent was obtained via the opt-out method due to the retrospective nature of the study.

Results
The demographic and clinical characteristics of each age group are presented in Table 1. Blood cultures were
performed for more than 80% of infants in each age group. However, the proportion of infants who
underwent urine and CSF cultures decreased with increasing age (81.0%, 75.0%, and 68.1% for urine cultures
and 60.3%, 39.5%, and 27.7% for CSF cultures, in the 0-28 days, 29-60 days, and 61-90 days age groups,
respectively). Of the total number of patients, 15.5%, 8.9%, and 16.9% in the 0-28 days, 29-60 days, and 61-
90 days age groups, respectively, were diagnosed with SBI. The relative incidences were 1 for the 0-28 days
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group (reference group), 0.67 for the 29-60 days group (95% confidence interval [CI], 0.39-1.15), and 1.08 for
the 61-90 days group (95% CI, 0.58-2.00). The lowest frequency of SBIs was observed in the 29-60 days age
group, though the difference in incidence was not statistically significant. In contrast, the proportions of IBI
were 10.3%, 3.2%, and 0.6%, and the relative incidences were 1 (reference group), 0.50 (95% CI, 0.29-0.88),
and 0.28 (95% CI, 0.19-0.41) for the 0-28 days, 29-60 days, and 61-90 days age groups, respectively. The
proportion of IBI decreased with increasing age. The incidence of IBI in the 61-90 days group was
significantly lower than that in the 0-28 days group.

Age group (days) 0-28 (n = 58) 29-60 (n = 124) 61-90 (n = 166)

Male (%) 30 (51.7) 68 (54.8) 99 (59.6)

Female (%) 28 (48.3) 56 (45.2) 67 (40.4)

Age (days (quartile)) 17.5 (11, 23) 45 (38, 54) 75 (67, 81)

Hospitalization (%) 53 (91.4) 111 (89.5) 135 (81.3)

Blood culture (%) 49 (84.5) 108 (87.1) 144 (86.7)

Urine culture (%) 47 (81.0) 93 (75.0) 113 (68.1)

Lumbar puncture (%) 35 (60.3) 49 (39.5) 46 (27.7)

UTIs 3 (5.2) 8 (6.5) 27 (16.3)

�RI (95% CI) 1 (reference) 1.18 (0.44-3.17) 2.84 (0.95-8.49)

�Bacteremic UTIs (%) 0 (0) 1 (0.8) 0 (0)

Meningitis 3 (5.2) 2 (1.6) 0 (0.0)

�RI (95% CI) 1 (reference) 0.52 (0.24, 1.09) 0.25 (0.20, 0.31)*

Bacteremia 3 (5.2) 1 (0.8) 1 (0.6)

�RI (95% CI) 1 (reference) 0.41 (0.22, 0.76) 0.33 (0.18, 0.61)

SBI 9 (15.5) 11 (8.9) 28 (16.9)

�RI (95% CI) 1 (reference) 0.67 (0.39, 1.15) 1.08 (0.58, 2.00)

IBI 6 (10.3) 4 (3.2) 1 (0.6)

�RI (95% CI) 1 (reference) 0.50 (0.29, 0.88) 0.28 (0.19, 0.41)*

TABLE 1: Patient demographic and clinical characteristics
CI, confidence interval; IBI, invasive bacterial infection; RI, relative incidence; SBI, serious bacterial infection; UTIs, urinary tract infections.

SBI: meningitis plus bacteremia plus UTIs, irrespective of co-existing bacteremia.

IBI: meningitis plus bacteremia plus bacteremic UTIs.

Blood culture, urine culture, and lumbar puncture represent the number of patients for whom each test was obtained.

Asterisks represent p <0.05 for Fisher's exact test.

Further stratifications of the incidence of SBI according to diseases are illustrated in Figure 1. The incidences
of meningitis and bacteremia were both 5.2% in the 0-28 days age group; the incidences decreased with
increasing age. In the 61-90 days age group, only one patient presented with bacteremia, and no patients
presented with meningitis or bacteremic UTIs. However, 27 patients presented with UTIs. The incidence of
UTIs was higher in the 61-90 days age group compared with other age groups, although the difference was
not significant.
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FIGURE 1: Incidence of meningitis, bacteremia, and UTIs according to
age groups
UTI, urinary tract infection.

Bacteria isolated from the cultures are presented in Table 2. Among the 10 cases with IBI, the causative
bacteria were identified as Group B streptococcus (GBS) in 8 (80%) cases. GBS was also identified as the
causative agent in all cases diagnosed with meningitis. No pneumococci were isolated from cultures
obtained in this study. In two cases, H. influenzae were isolated in the cultures obtained from patients with
bacteremia.

Age group 0-28 days 29-60 days 61-90 days

Meningitis GBS 3 GBS 2  

Bacteremia GBS 3
Haemophilus influenzae
1

Haemophilus influenzae 1

UTIs
Escherichia coli
2, Enterococcus
faecalis 1

Escherichia coli
7, Enterococcus faecalis
1*

Escherichia coli 16, Enterococcus faecalis 4, Klebsiella pneumoniae
3, Klebsiella oxytoca 1,  Klebsiella aerogenes 1, GBS 1

TABLE 2: Isolated bacteria from urine, blood, and cerebrospinal fluid according to age groups
GBS: Group B streptococcus; UTI, urinary tract infection.

One UTI in the 29-60 days group with an asterisk accompanied bacteremia.

Discussion
The epidemiology of fever in infants aged ≤90 days has been mainly investigated in the US and in European
countries, with only a few relevant studies conducted in Japan [12-14]. Nomura et al. investigated the risk
factors for SBI in infants aged ≤90 days but did not report any age-specific epidemiology [12].

The American Academy of Pediatrics developed the guidelines for the evaluation and management of febrile
infants in 2021 [15]. The guidelines referred to representative studies regarding the incidence of febrile
infants [4-6], all of which had demonstrated an age-dependent decrease in the incidence of IBI. In our study,
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although the incidence of SBI was similar in the 0-28 days and 61-90 days age groups, the incidence of
IBI decreased with increasing age. Hence, our study has demonstrated that the incidence of IBI in the
Amagasaki region demonstrated similar trends as reported by other studies. 

The epidemiology of UTIs in infants ≤90 days of age is not well known. In our study, the incidence of UTIs
was the highest in the 61-90 days age group. A previous single-center retrospective study investigating UTIs
in infants ≤3 months old demonstrated a median age of 63 days [16] and consistent trends in epidemiology.
In contrast to the incidence of UTIs, the incidences of meningitis and bacteremia decreased with increasing
age. This trend can be explained by bacterial etiology. In our study, all cases of IBI were caused by GBS,
except for two cases diagnosed with bacteremia. Although pneumococcus and Hib were the two most
common causes of meningitis and bacteremia before the initiation of universal pneumococcal and Hib
vaccination programs, GBS is the leading cause of these diseases currently [17]. Recent epidemiological data
from Japan demonstrated that the median (interquartile range) patient age at diagnosis was 27 (17-45) days
for late-onset GBS infections (i.e., occurring in patients aged <90 days) [18]. Therefore, IBI is considered to
be rare in infants aged 61-90 days. Despite the implementation of a universal immunization program for Hib
in Japan, the causal bacteria were identified to be H. influenzae in two cases of bacteremia in the 29-60 days
and the 61-90 days age groups. However, it could not be ascertained if the bacteria were Hib due to a lack of
serological testing.

In our study, there were no cases of meningitis in patients aged 61-90 days. A previous study has also
demonstrated a low incidence of meningitis in patients aged 61-90 days [11]. The findings from our study
were consistent with these results. Injudicious use of lumbar puncture to exclude meningitis is associated
with complications such as lumbar puncture-associated infection and epitheliomas [19]. It is also associated
with increased medical costs arising from unnecessary hospitalization [20]. Recent data have demonstrated
that lumbar punctures in febrile infants aged >60 days are commonly performed in some hospitals in Japan
[21]. However, further large-scale studies are required to clarify the indications to perform lumbar punctures
for the diagnosis of meningitis.

This study has some limitations. First, this was a single-center study; therefore, it is unclear whether the
findings can be generalized to other hospitals. Second, due to the retrospective nature of this study,
information biases could have influenced the results. Third, we included our study population on the basis of
the presence of fever, which was defined as an axillary temperature ≥38.0°C, at the time of the emergency
room or outpatient clinic visit. Hence, we may have missed cases of infants with sepsis presenting with
lower body temperatures. Fourth, it is possible that infants with SBI, who recovered naturally and did not
have cultures performed, were excluded. Finally, only 53.1% of infants, who did not undergo hospitalization,
were followed up at our hospital; hence, information regarding these infants may be incomplete. However, as
our hospital is the largest pediatric emergency and critical care center in the area, it is expected that most
infants would have returned to this hospital if their conditions had worsened.

Conclusions
We investigated the epidemiology of fever in infants younger than three months of age and observed that
the incidence of SBI was similar in the 0-28 days and 61-90 days age groups. However, the incidence of IBI
decreased with increasing age. The incidence of UTIs was highest in the 61-90 days age group, and that of
meningitis and bacteremia decreased with increasing age. All cases of IBI were caused by GBS, except for
two cases of bacteremia, which were caused by H. influenzae. Our study has provided important information
regarding the incidence of SBIs/IBIs in Japan.

Additional Information
Disclosures
Human subjects: Consent was obtained or waived by all participants in this study. The ethics committee of
Hyogo Prefectural Amagasaki General Medical Center issued approval 3-59. Animal subjects: All authors
have confirmed that this study did not involve animal subjects or tissue. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

References
1. Baraff LJ, Bass JW, Fleisher GR, Klein JO, McCracken GH Jr, Powell KR, Schriger DL: Practice guideline for

the management of infants and children 0 to 36 months of age with fever without source. Agency for Health
Care Policy and Research. Ann Emerg Med. 1993, 22:1198-210. 10.1016/s0196-0644(05)80991-6

2. Greenhow TL, Hung YY, Herz AM: Changing epidemiology of bacteremia in infants aged 1 week to 3
months. Pediatrics. 2012, 129:e590-6. 10.1542/peds.2011-1546

3. Greenhow TL, Hung YY, Herz AM, Losada E, Pantell RH: The changing epidemiology of serious bacterial

2023 Yoshitake et al. Cureus 15(3): e36494. DOI 10.7759/cureus.36494 5 of 6

javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
https://dx.doi.org/10.1016/s0196-0644(05)80991-6?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/s0196-0644(05)80991-6?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1542/peds.2011-1546?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1542/peds.2011-1546?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/INF.0000000000000225?utm_medium=email&utm_source=transaction


infections in young infants. Pediatr Infect Dis J. 2014, 33:595-9. 10.1097/INF.0000000000000225
4. Pantell RH, Newman TB, Bernzweig J, et al.: Management and outcomes of care of fever in early infancy .

JAMA. 2004, 291:1203-12. 10.1001/jama.291.10.1203
5. Powell EC, Mahajan PV, Roosevelt G, et al.: Epidemiology of bacteremia in febrile infants aged 60 days and

younger. Ann Emerg Med. 2018, 71:211-6. 10.1016/j.annemergmed.2017.07.488
6. Aronson PL, Thurm C, Alpern ER, et al.: Variation in care of the febrile young infant &lt;90 days in US

pediatric emergency departments. Pediatrics. 2014, 134:667-77. 10.1542/peds.2014-1382
7. Kusama Y, Ito K, Fukuda H, Matsunaga N, Ohmagari N: National database study of trends in bacteraemia

aetiology among children and adults in Japan: a longitudinal observational study. BMJ Open. 2021,
11:e043774. 10.1136/bmjopen-2020-043774

8. Ubukata K, Takata M, Morozumi M, et al.: Effects of pneumococcal conjugate vaccine on genotypic Penicillin
resistance and serotype changes, Japan, 2010-2017. Emerg Infect Dis. 2018, 24:2010-20.
10.3201/eid2411.180326

9. Burstein B, Anderson G, Yannopoulos A: Prevalence of serious bacterial infections among febrile infants 90
days or younger in a Canadian urban pediatric emergency department during the COVID-19 pandemic.
JAMA Netw Open. 2021, 4:e2116919. 10.1001/jamanetworkopen.2021.16919

10. Lyons TW, Garro AC, Cruz AT, et al.: Performance of the modified Boston and Philadelphia Criteria for
invasive bacterial infections. Pediatrics. 2020, 145:e20193538. 10.1542/peds.2019-3538

11. Bonilla L, Gomez B, Pintos C, Benito J, Mintegi S: Prevalence of bacterial infection in febrile infant 61-90
days old compared with younger infants. Pediatr Infect Dis J. 2019, 38:1163-7.
10.1097/INF.0000000000002461

12. Nomura O, Ihara T, Sakakibara H, Hirokoshi Y, Inoue N: Predicting serious bacterial infection in febrile
young infants utilizing body temperature. Pediatr Int. 2019, 61:449-52. 10.1111/ped.13831

13. Hayakawa I, Nomura O, Uda K, Funakoshi Y, Sakakibara H, Horikoshi Y: Incidence and aetiology of serious
viral infections in young febrile infants. J Paediatr Child Health. 2020, 56:586-9. 10.1111/jpc.14692

14. Tanaka Y, Miyata I, Nakamura Y, et al.: Characteristics and etiology of infection in febrile infants aged ≤90 
days. Pediatr Int. 2022, 64:e15040. 10.1111/ped.15040

15. Pantell RH, Roberts KB, Adams WG, et al.: Evaluation and management of well-appearing febrile infants 8
to 60 days old. Pediatrics. 2021, 148:e2021052228. 10.1542/peds.2021-052228

16. Chong SL, Leow EH, Yap CJ, Chao SM, Ganesan I, Ng YH: Risk factors for imaging abnormalities after the
first febrile urinary tract infection in infants ≤3 months old: a retrospective cohort study. BMJ Paediatr
Open. 2023, 7:e001687. 10.1136/bmjpo-2022-001687

17. Shinjoh M, Yamaguchi Y, Iwata S: Pediatric bacterial meningitis in Japan, 2013-2015 - 3-5 years after the
wide use of Haemophilus influenzae type b and Streptococcus pneumoniae conjugated vaccines. J Infect
Chemother. 2017, 23:427-38. 10.1016/j.jiac.2017.02.014

18. Shibata M, Matsubara K, Matsunami K, et al.: Epidemiology of group B streptococcal disease in infants
younger than 1 year in Japan: a nationwide surveillance study 2016-2020. Eur J Clin Microbiol Infect Dis.
2022, 41:559-71. 10.1007/s10096-021-04396-y

19. Per H, Kumandaş S, Gümüş H, Yikilmaz A, Kurtsoy A: Iatrogenic epidermoid tumor: late complication of
lumbar puncture. J Child Neurol. 2007, 22:332-6. 10.1177/0883073807300531

20. Lee TJ, Aronson PL: To spinal tap or not to spinal tap, that is the question . Hosp Pediatr. 2018, 8:236-8.
10.1542/hpeds.2017-0207

21. Fuseda Y, Michihata N, Kumazawa R, Fushimi K, Yasunaga H: Annual trend in lumbar puncture for infants
younger than 3 months hospitalized with suspected serious bacterial infection: a Nationwide Inpatient
Database study. Pediatr Infect Dis J. 2022, 41:631-5. 10.1097/INF.0000000000003572

2023 Yoshitake et al. Cureus 15(3): e36494. DOI 10.7759/cureus.36494 6 of 6

https://dx.doi.org/10.1097/INF.0000000000000225?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1001/jama.291.10.1203?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1001/jama.291.10.1203?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.annemergmed.2017.07.488?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.annemergmed.2017.07.488?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1542/peds.2014-1382?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1542/peds.2014-1382?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1136/bmjopen-2020-043774?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1136/bmjopen-2020-043774?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3201/eid2411.180326?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3201/eid2411.180326?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1001/jamanetworkopen.2021.16919?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1001/jamanetworkopen.2021.16919?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1542/peds.2019-3538?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1542/peds.2019-3538?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/INF.0000000000002461?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/INF.0000000000002461?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1111/ped.13831?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1111/ped.13831?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1111/jpc.14692?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1111/jpc.14692?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1111/ped.15040?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1111/ped.15040?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1542/peds.2021-052228?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1542/peds.2021-052228?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1136/bmjpo-2022-001687?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1136/bmjpo-2022-001687?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.jiac.2017.02.014?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.jiac.2017.02.014?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s10096-021-04396-y?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s10096-021-04396-y?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1177/0883073807300531?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1177/0883073807300531?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1542/hpeds.2017-0207?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1542/hpeds.2017-0207?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/INF.0000000000003572?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/INF.0000000000003572?utm_medium=email&utm_source=transaction

	The Incidence of Serious/Invasive Bacterial Diseases in Infants 90 Days Old or Younger at an Emergency Hospital in Japan
	Abstract
	Background
	Materials and methods
	Results
	Conclusion

	Introduction
	Materials And Methods
	Design
	Setting
	Participants
	Definitions
	Extracted data
	Outcome measures
	Statistical analysis
	Ethics statement

	Results
	TABLE 1: Patient demographic and clinical characteristics
	FIGURE 1: Incidence of meningitis, bacteremia, and UTIs according to age groups
	TABLE 2: Isolated bacteria from urine, blood, and cerebrospinal fluid according to age groups

	Discussion
	Conclusions
	Additional Information
	Disclosures

	References


