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Etiology and Clinical Manifestations of Fever in Infants Younger than 3 Months Old:
A Single Institution Study, 2008-2010
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Department of Ped/atr/cs Seoul National University College of Medicine, Seoul, Korea

Purpose : The purpose of this study is to investigate clinical features and causative organisms in febrile infants younger
than three months, to help identification of high risk patients for serious bacterial infection (SBI).
Methods : A total of 313 febrile infants younger than three months, who had visited Seoul National University Children’s
Hospital from January 2008 to December 2010 were included, Clinical features, laboratory findings, causative organisms,

and risk factors of SBI were analyzed by retrospective chart review, Causative bacterial or viral pathogens were identified

by gram stain and cultures, rapid antigen tests, or the polymerase chain reaction from clinically reliable sources.
Results : Among 313 infants, etiologic organisms were identified in 127 cases (40,6%). Among 39 cases of bacterial infections,
Escherichia coli (66.7%) and Streptococcus agalactiae (12.8%) were common, Enterovirus (33,7%), respiratory syncytial virus
(19.8%), and rhinovirus (18.8%) were frequently detected in 88 cases of viral infection, Patients with SBI (39 cases) showed
significantly higher values of the white blood cell count (14,473+6,824/mm’® vs. 11,254%5,775/mm’, P=0.002) and the C—
reactive protein (6.32£8,51 mg/L vs. 1.28%2.35 mg/L, P{0.001) than those without SBI (274 cases). The clinical risk factors
for SBI were the male (OR 3.7, 95% Cl 1,5-8.9), the presence of neurologic symptoms (OR 4.8, 95% Cl| 1,4-16.8), and the
absence of family members with respiratory symptoms (OR 3.6, 95% Cl 1.2—11.3).
Conclusion : This study identified common pathogens and risk factors for SBI in febrile infants younger than three months,
These findings may be useful to guide management of febrile young infants, (Korean J Pediatr Infect Dis 2012;19:121-130)
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Body temperature of 38°C or greater

i' 1 YES

[ 5% 2008-2010

Evaluation and treat as appropriate

Focal infection? |

NOJ,

to site and severity

Laboratory testing :

- Urinalysis, urine culture

- CBC with diff, CRP blood culture

- CSF analyses for infants <28 days old
- Stool culture, Rota/Adenovirus Ag test (if diarrhea(+))
- Chest radiograph, respiratory viral PCR (if respiratory symptoms(+))

¥

NO

.
>

Any of the above abnormal?

Well-appearing?

YES l

YES
y

- CSF analyses
- Admit to the hospital
- Start empirical antibiotic therapy

- Available reliable
follow-up in 24 hrs?
- Adequate parental

education?
- No family concerns?

YES.,_ - Observe in the hospital at least 12 hrs

7| - Consider outpatient management without
antibictic therapy

- Plan follow-up in 24-48 hrs

NO

- Admit for observation

k4

until culture results available
- If condition worsens: reevaluation

Fig. 1. Algorithm for the management of fever in infants younger than 3 months old
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A= SPSS version 19.0 (IBM, Chicago IL. USA)
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Table 1. Laboratory Studies Performed for 313 Febrile Infants Younger than 3 Months Old

No. of cases (%)

Laboratory Study

Tested Positivity among tested

Bacterial culture

Blood 285 (91.1) 10 ( 3.5

Urine 293 (93.6) 28 (9.6)

CSF 191 (61.0) 6 (3.1

Stool 57 (18.2) 0 (0.0
Viral PCR/culture

Nasopharyngeal; respiratory viruses 108 (34.5) 53 (49.1)

CSF; enterovirus/herpes simplex virus 174 (55.6) 28 (16.1)
Rapid viral tests

Respiratory syncytial virus 92 (29.4) 12 (13.0)

Influenza virus 78 (24.9) 4 (51
Stool antigen tests

Rotavirus 63 (20.1) 7 (11.D

Adenovirus 59 (18.8) 0 (0.0

Abbreviation: CSF, cerebrospinal fluid
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3%, H influenzae non—type b7} 18 Ay} #d=
o7 e 68 F 28li= Escherichia coli7} N3} 4
Houjek AbellA B A=A, o)l Staphylo-
coccus aureus’} 34\, Staphylococcus hominis7} 14
S AL 27 799 AW 2= Escherichia
coli 24#), Klebsiella pneumoniae 1#|, Enterococcus
faecium 187} GR= AT} i 9] 5 18 s
Mol K. pneumoniae’} 1=t (Table 3). A+t
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Table 3. Bacterial Pathogens lIsolated from Febrile
Infants Younger than 3 Months Old

Bacterium No. of cases (%)
CSF 6 (15.4)
Streptococcus agalactiae 5
Haemophilus influenzae non—type b 17
Blood 6 (15.4)
Staphylococcus aureus 3
Escherichia coli 2t
Staphylococcus hominis 1
Urine 26 (66.7)
Escherichia coli 24
Klebsiella pneumoniae 1
Enterococcus faecium 1
Abscess (perianal) 1 (2.5)
Klebsiella pneumoniae 1
Total 39 (100)

Abbreviation: CSF, cerebrospinal fluid.

"3 patients had positive bacterial culture results from both
CSF and blood.

1 patient had positive bacterial culture results from both
CSF and blood.

2 patients had positive bacterial culture results from both
blood and urine.

Table 2. Final Diagnosis of 313 Febrile Infants Younger than 3 Months Old

No. of cases (%) with

Diagnosis

Clinical diagnosis

Identified pathogens”

Febrile illness without a documented source
Upper respiratory infection
Meningitis

Bacterial

Aseptic
Urinary tract infection
Lower respiratory tract infection
Acute gastroenteritis
Bacteremia
Kawasaki disease
Perianal abscess
Skin and soft tissue infection
Total

154 (49.2)
54 (17.3)
42 (13.4)
6 (1.9
36 (11.5
26 (18.3)
18 (5.8
9 (29
6 (1.9
2 (0.6
1 (0.3
1(0.3)
313 (100)

34 (10.9)
38 (12.1)
6 (1.9
32 (10.2)
26 ( 8.3)
15 ( 4.9
7 (2.3)
6 (1.9

1(0.3)

127 (40.6)

"Identified pathogens include bacteria and/or viruses.
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Table 4. Viral Pathogens Isolated from Febrile Infants

Younger than 3 Months Old

Virus No. of cases (%)
CSF 28" (27.7)
Enterovirus 28 (27.7)
Nasopharyngeal aspirate 60 (59.4)
Respiratory syncytial virus 20 (19.8)
Rhinovirus 19 (18.8)
Influenza virus 9 (89
Parainfluenza virus 5 (4.9
Adenovirus 4 (4.0
Coronavirus 2 (20
Metapneumovirus 1 (10
Stool 13 (12.9)
Rotavirus 7 (6.9
Enterovirus 6 ( 6.0
Total 101" (100)

Abbreviation: CSF, cerebrospinal fluid.

'8 patients had posmve viral PCR or culture results from

both CSF and stool.

A total of 101 viruses were identified from 88 patients.
More than one virus was detected in 12 patients.

4, HALA

Wz FH o] wig T 4= SBI ollA] 14,473£6,824
/mm®, non—SBI eIA 11,25445,775/mm’ % 7414
02§93 210]7} AATHP=0.002). AHEZFT F+
SBI - 8,406%6,495/mm®, non—SBI - 5,50244,425
/mm®0] 1o (P=0.003), C—¥Fs Wl SBI T
6.32+8.51 mg/L, non—SBI 7 1.28+2.35 mg/L&E &
oJgt zo) 7k AATHP0.001).
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ook
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SBI ¥% non—SBI T4 H1 &%+ 38.8+
9} 38.6+0.6C (P=0.790), & &4 7|7k 3.545.24
I 2.2+1.69 (P=0.227)0|Q 1 F ++ 7H 23k %}

whaEk B4olM JAHOR 3.2, 95% CI 1.4-7.5), 73
Z2do] Sl 45 (0R 4.9, 95% CI 1.5—
&, 7 59 257 F40] 9l A5
(OR 2.2, 95% CI 1.0-5.0), 7} 5 257] $7d°] 9l
= %R 4.1, 95% CI 1.4-11.8)7} SBI 93¢ <

Table 5. Clinical Characteristics for Serious Bacterial Infections (SBI) and Non-SBI in Febrile Infants Younger than

3 Months Old
No. of cases (%)
Clinical Findings SBI Non-SBI Unadjusted _ * Adjusted _ +
(N=39)  (N=274) OR (95% D ©7vale  OR (959 cpy Fvalue
Age <28 days 10 25.6) 76 (27.) 0.9 (0.4-1.9) 0.784
Male 32 (82.1) 161 (58.8) 3.2 (1.4-7.5) 0.005 3.7 (1.5-8.9) 0.004
Underlying disease 8 (20.5) 42 (15.3) 1.4 (0.6-3.3) 0.408
Lethargy 6 (154) 24 (88 19 (0.7-50)  0.238
[rritability 3 (77 19 (6.9 1.1 (0.3-4.0) 0.745
Poor oral intake 10 25.6) 64 (23.4) 1.1 (0.5-2.4) 0.754
Tachypnea 2 (5D 6 (22 2405-124)  0.262
Cyanosis 2 (5.1 5(1.8 29 (0.5-15.5) 0.212
Absence of respiratory symptoms 31 (79.5) 174 (63.5) 2.2 (1.0-5.0) 0.049 1.3 (0.5-3.1) 0.565
Gastrointestinal symptoms 3(77) 20(73) 1.1(0.3-3.7 1.000
Neurologic symptoms 5 (12.8) 8 (29 49 (1.5-158  0.014 4.8 (1.4-16.8)  0.015
Absence of respiratory symptoms 35 (89.7) 187 (68.2) 4.1 (1.4-11.8)  0.006 3.6 (1.2-11.3) 0.025

of family members

Abbreviation: OR, odds ratio.

“Statistical significance was checked by chi-square test.

Statistical significance was checked by binary logistic regression.
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