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Clinical Characteristics of Fever without Localizing Sign in Infants Younger than
100 Days of Age in a Single Center

Hyun Suk Lee, Kye Hyang Lee

Department of Pediatrics, School of Medicine, Catholic University of Daegu

Purpose: This study was done to define clinical characteristics of fever without localizing signs (FWLS) in infants younger than 100 days of
age with a goal of providing baseline data to establish a new diagnostic paradigm in the future.

Methods: We reviewed medical records of 183 patients who admitted to Daegu Catholic University Medical Center for FWLS younger than
100 days of age from January 2013 to September 2015 retrospectively. Demographic, clinical features and laboratory findings were analyzed.
Patients were divided into serious bacterial infection (SBI) and non-SBI groups, and then were compared between two groups to find risk
factors for SBI.

Results: Among 183 patients, lumbar puncture was performed in 98.9% and CSF pleocytosis was present in 35.9%. Sterile CSF pleocytosis
was found in 43% of urinary tract infection (UTI) patients. None had concomitant bacterial meningitis in patients with UTI. As final diagnosis,
febrile syndrome without source (25.7%) was most common. Among SBI, UTI was most common (99%). Birth weight, ESR, and CRP were
significantly higher in SBI group compared to non-SBI group. Male sex (OR 4.93, 95% CI 1.60-15.24) and pyuria (OR 18.88, 95% Cl 6.76-
52.76) were identified as risk factors for SBI. Presence of sibling (OR 0.30, 95% CI 0.11-0.83) was significantly lower in SBI group.
Conclusions: Our results showed UTI was the most common SBI in young infants with FWLS. Though aseptic meningitis can be coexisting
with UTI, lumbar puncture may not be necessary in all patients having UTI.

Key Words: Fever, Infant, Bacterial infection, Urinary tract infection
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Table 1. Demographic Characteristics of 183 Patients

Age (days) 60 (3-98)

M:F 118:65

Siblings 105 (57.3)
Vaccine* 32.8)

Family Hx of URI 10.9)

Birth weight (gram) 3,232+396.7 (2,180-4,420)

38.5(37.8-41.0)
1-140)

Body temperature (‘C)

Duration of fever (hours)

WBC (/uL) 12,300 (2,700-28,700)
Segmented neutrophil (%)

Platelet (X10%/uL) 360+110.7 (81-712)

ESR (mm/hr) 2-99)

CRP (mg/dL) 0-277)

136.5+2.1(129-142)
Pyuria 62 (32.7)
181(98.9)

Serum sodium (mmol/L)

60 (
20 (
(
(
8 (
(
39.3+16.1(7.9-81)
(
1(
1
(
(
(

Lumbar puncture performed

Viral study done

105 (58.0)
Others (Respiratory, Stool) 74 (40.4)
Imaging’ 88 (48.0)

Empirical antibiotics

CSF enterovirus

Cefotaxime+ampicillin 132 (72.1)
Cefotaxime+aminoglycoside 32(17.4)
Hospital days (days) 6(2-30)

Values are expressed as median (range) or mean+SD (range), number (%).
*Vaccine includes Haemophilus influenzae type b vaccine and Pneumococcal protein
conjugate vaccine.

"Imaging includes kidney and bladder ultrasound, renal scan, voiding cystourethro-
graphy, cranial ultrasound, abdominal ultrasound, and echocardiogram which were
performed according to individual diagnosis of patient.

Abbreviations: Hx, history; URI, upper respiratory infection; WBC, white blood cells;
ESR, erythrocyte sedimentation rate; CRP, C-reactive protein; CSF, cerebrospinal fluid.

Table 2. Cerebrospinal Fluid Pleocytosis in Febrile Infants
Younger than 100 Days

Diagnosis No. of Cases (%)
Bacterial meningitis 1(2)
Aseptic meningitis 33 (51)
Urinary tract infection 28 (43)
Acute gastroenteritis 2(3)
Upper respiratory infection 1(2)

Total 65 (100)
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Table 3. Viral Pathogens Isolated from Patients with Fever
without Localizing Signs

Virus No. of Cases (%)
CSF
Enterovirus 13 (30)

Nasopharyngeal swab

Coinfection (n)

UTI (2), AGE (1)

Rhinovirus

Influenza 14) UTl(2)

Parainfluenza 3 + Bocavirus

RSV
RSV + Rhinovirus

Coronavirus

6
6
Parainfluenza 3 1
1
1
1
1

Stool
Rotavirus 11(26) UTI (4)
Norovirus 2(5) Enteroviral meningitis (1)
Total 43 (100) 8

Abbreviations: CSF, cerebrospinal fluid; RSV, respiratory syncytial virus; UTI, urinary
tract infection; AGE, acute gastroenteritis.
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T A4 5 (19 mm/hr vs. 7 mm/hr, P{0.0001), C-¥+&
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A FAHOR 5.75, 95% CI 2.33-14.14) ¢} 53 (OR 22.75,
95% CI 8.93-57.97)7} SBI9] A& A= YEpRtaL, &
A7F D= 9= SBIo] thEk o] Yt (OR 0.20,
95% CI 0.09-0.43). o]&8 2AAE 3|FEqME F
ZHOR 4.93, 95% CI 1.60-15.24)9} =3 (OR 18.88, 95%
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Table 4. Final Diagnosis of 183 Patients with Fever without
Localizing Signs Categorized by Isolated or Combined Infec-
tion Groups

Diagnosis No. of Cases (%)
Single* 144 (78.6)
Febrile syndrome without source 47 (25.7)
URI 11(6.0)
AM 37(20.2)
BM 1(0.5)
uTl 41(22.4)
AGE 6(3.3)
Kawasaki disease 1(0.5)
Multiple’ 39(21.3)
URI+AM 1(0.5)
AM+AGE 3(1.6)
UTI+AM 25(13.7)
UTI+URI 3(1.6)
UTI+AGE 2(1.1)
UTI+AM+URI 3(1.6)
UTI+AM+AGE 2(1.1)
Single plus Multiple*
Febrile syndrome without source 47 (25.7)
URI 18(9.8)
AM 71(38.8)
BM 1(0.5)
uTl 76 (41.5)
AGE 13(7.1)
Kawasaki disease 1(0.5)
Total 183 (100)

*Single means isolated condition as a final diagnosis.

"Multiple means combined conditions as a final diagnosis.

*Single and Multiple represents prevalence of individual diagnosis in total whether
the patient has isolated or combined conditions.

Abbreviations: URI, upper respiratory infection; AM, aseptic meningitis; BM, bacterial
meningitis; UTI, urinary tract infection; AGE, acute gastroenteritis.
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Table 5. Comparison between Serious Bacterial Infection (SBI) and Non-SBI Groups in Clinical and Laboratory Findings

SBI (n=42) Non-SBI (n=101) P value Adjusted OR (95% Cl)

Age (days) 60 (12-98) 60 (3-96) 0.4830

M:F 35:7 47:54 <0.0001 4.93 (1.60-15.24)
Sibling 4(33.3) 72(71.3) <0.0001 0.30(0.11-0.83)
Vaccine 3(30.9) 33(32.7) 1.0000

Family Hx of URI 2(4.8) 6(15.8) 0.0960

Birth weight (gram) 3,308+369.7 (2,600-4,300) 3,159+382.6 (2,180-4,110) 0.0335

Body temperature (‘C) 38.5(37.8-40.0) 38.4(37.8-41.0) 0.6026

Duration of fever (hours) 2 (2-48) 20 (2-140) 0.1407

WBC (/uL) 13,700 (2,700-23,500) 11,600 (3,200-28,700) 0.0024

Segmented neutrophil (%) 40.8+14.3 (8.7-68.8) 36.3+15.8 (10.0-76.9) 0.1171

Platelet (X10°/uL) 351.4+91. 4(161 582) 364.2+116.1 (81-712) 0.5269

ESR (mm/hr) 9(2-78) 7 (2-68) <0.0001

CRP (mg/dL) 22.2 (<0.6-277.1) .7 (<0.6-197.3) <0.0001

Serum sodium (mmol/L) 136.5+2.1(132-142) 136.7+2.0 (131-142) 0.6175

Pyuria 30(71.4) 0(9.9) <0.0001 18.88 (6.76-52.76)
Hospital days 7 (5-30) 5(2-17) <0.0001

Values are expressed as median (range) or mean+SD (range), number (%).
Abbreviations: Hx, history; URI, upper respiratory infection; WBC, white blood cells; ESR, erythrocyte sedimentation rate; CRP, C-reactive protein; CSF, cerebrospinal fluid; OR,
odds ratio; Cl, confidence interval.
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