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Usefulness of Low-Risk Criteria for
Serious Bacterial Infections in Febrile
Infants Younger than 90 Days of Age

Yeon Ho Shin, M.D., Young Gi Min, M.D., Ji Sook
Lee, M.D., Woo Chan Jeon, M.D.*

Purpose: To examine the usefulness of simple and quick
criteria for identifying febrile infants younger than 90 days
with a low risk for serious bacterial infection (SBI).
Methods: We conducted a retrospective study of febrile
infants younger than 90 days who visited an emergency
department (ED) between July 2010 and June 2011. We
reviewed their medical history, physical examination findings,
levels of white blood cells (WBC) and C-reactive protein
(CRP), blood culture, urinalysis, and an analysis of their cere-
brospinal fluid (CSF). Patients who met all the following crite-
ria were considered to have a low risk for SBI: (1) an unre-
markable medical history, (2) a good appearance, (3) no
focal physical signs of infection, (4) WBC 5,000~15,000
fmm?, (5) CRP <2.0 mg/dL, (6) a normal urinalysis, and (7)
CSF WBC <25 /mm? for neonate or <10 /mm? for infants
between 29 days and 90 days. SBI was defined as a positive
culture of bacteria from blood, cerebrospinal fluid, or urine.
Results: Complete data were available for 493 infants. SBI
was documented in 62(12.6%) infants, with 54(11.0%) hav-
ing a urinary tract infection, 3(0.6%) with bacteremia, 1
(0.2%) with bacterial meningitis, and 4(0.8%) with co-infec-
tions. The sensitivity and negative predictive value for SBI
from the combination of low-risk criteria was 98.4% and
99.6%, respectively.
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Conclusion: Although low-risk infants must be carefully
observed, our criteria for low-risk might be a reliable and
useful tool for excluding SBI for febrile young infants in ED.
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Table 1. Low risk criteriafor SBI
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(D Not so ill-looking appearance
- Not lethargic state
- No mottling
@ Previously healthy
- Born at term
- Had not been previously hospitalized (including NICU)
- No underlying diseases
(3 Laboratory data:
- Peripheral blood WBC count 5,000~15,000/mm?
- CRP <2 mg/dL
- Urinalysis <56 WBC/HPF
- Urine chemistry: Leukocyte esterase (-) and Nitrite (-)

- CSF <25 WBC/HPF(= 28 days old) or <10 WBC/HPF (=29 days old)

SBI: serious bacteria infection, WBC: white blood cell, HPF: high power field, CSF: cerebrospina fluid.
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Excluded
-222 had incomplete data

Total 493 enrolled

-282 took previous antibiotics or had
no information about taking drugs

0~28 days 29-60 days
n=124 n=171

61~90 days
n=198

Fig. 1. Enrolled and exclusion of febrile infants between 0 day and 90 days old.

Table 2. Diagnosis of 62 infants with serious bacterial infections

0~28 days (n=124)

29~60 days (n=171) 61~90 days (n=198)

UTI 5
Bacteremia 3
Bacterial meningitis 1
UTI+Bacteremia 1
Bacterial meningitis+Bacteremia 1

Bacterial meningitis+UTI 0
Total SBI (%) 11 (8.9%)

27 22
0 0
0 0
1 0
0 0
1 0
29 (17.0%) 22 (21.4%)

UTI: urinary tract infection, SBI: serious bacterial infection.
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Table 3. Performance of risk criteriain identifying serious bacterial infections
SBI* Non-SBI Total
High Risk Group 61 (23.9%) 194 (76.1%) 255
Low Risk Group 1( 0.4%) 237 (99.6%) 238
Total 62 (12.6%) 431 (87.4%) 493

Sensitivity; 61/62=98.4%, Specificity; 237/431=55.0%, Positive Predictive Value; 61/255=23.9%, Negative Predictive Value;

237/238=99.6%.
* SBI: serious bacterial infection.

Table 4. Season and cerebrospinal fluid pleocytosis

No pleocytosis Pleocytosis Total
October-May (Non-Summer) 205 (90.3%) 22 ( 9.7%) 227
June-September (Summer) 111 (78.7%) 30 (21.3%) 141
Total 316 (85.9%) 52 (14.1%) 368
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