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Predictors of Clinically Non Specific Bacterial Infection in

Febrile Children Less than 3 Years of Age: WBC, ESR and CRP

Jeong A Nho, M.D., Young Il Rho, M.D., Eun Seuk Yang, M.D., Eun Young Kim, M.D.

Yeong Bong Park, M.D. and Kyung Rye Moon, M.D.

Department of Pediatrics, College of Medicine, Chosun University, Gwangju, Korea

Purpose : Our examination was designed to determine the diagnostic properties of the cutoff point
for the prediction of bacteremia in febrile children less than 3 years of age. Cutoff point is the value
that simultaneously maximizes both sensitivity and specificity.

Methods : We conducted a retrospective study of febrile children, less than 3 years of age, who
clinically have no identifiable source of fever. Peripheral blood leukocyte count(WBC), absolute neu-
trophil count(ANC), erythrocyte sedimentation rate(ESR) and C-reactive protein(CRP) were measured
at the same time. All patients received blood culture, urine culture and/or CSF culture. Bacterial in-
fection was defined as single pathogen isolated from the CSF or blood or a urinary tract infection
(UTI). Patients were dichotomized into two groups :those with bacterial infection and no bacterial
infection. We analyzed the characteristics of the children in the two groups.

Results : Seventy-one patients(44 males; 27 females) were enrolled in the study. Twenty patients
(28%) had a serious bacterial infection(twelve urinary tract infection, five bacteremia, three menin-
gitis) and fifty-one(72%) had no serious bacterial infection. WBC, ESR and CRP were significantly
different between the two groups(P<0.05). The cutoff point of WBC, ESR and CRP were 20,000/
mmg, 30 mm/hr and 3.0 mg/dL, respectively. The sensitivity and specificity of each cutoff point were
WBC(75%, 75%), ESR(79%, 68%) and CRP(83%, 77%), respectively.

Conclusion : These data show the ability of predictors to identify febrile children less than 3 years
of age with bacterial infection. Febrile children who reach the cutoff point must be treated inten-
sively and those who do not reach the cutoff point can be carefully managed without administering
antimicrobial agents. (J Korean Pediatr Soc 2003;46:758-762)
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Table 1. Age and Sex Distribution

Sex
Age(months) Male(n=44) Female(n=27) Total(%)
n(%) n(%)
1to 6 12(16.9) 11(15.5) 12( 32.4)
7 to 12 8(11.3) 10 1.4) 9( 12.7)
13 to 24 20(28.2) 11(155) 31( 43.7)
25 to 36 4( 5.6) 4( 5.6) 8( 11.2)
Total(%) 44(62.0) 27(38.0) 71(100.0)

Table 2. Characteristics of Children with and without Serious
Bacterial Infection

Bacterial Nonbacterial
infection infection
(n=20) (n=51) value
Age(month) 75*8.6 151+95 0.002
Sex(%Female) 40 374 0.398
Temperature(C) 3850*1.08 37.0+t4.74 0.144
Duration of fever(D) 2.18+1.89 25711.68 0.389
WBC(10%/mm®) 13.27+5.10 10.60+4.8 0.038
ANC(10*/mm?) 6.76+3.25 53%+429 0163
ESR(mm/hr) 40.59+38.80 16.04+20.4 0.009
CRP(mg/dL) 550+5.73 1.22+1.23 0.002

D :days, WBC : white blood cell count, ANC:absolute neu-
trophil count, ESR :erythrocyte sedimentation rate, CRP:C-
reactive protein
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Table 3. Causes of Bacterial Infection

Causes Total(%)
Urinary tract infection 12(60%)
E. coli 6(30%)
K. pneumoniae 2(10%)
E. faecalis 2(10%)
S. aureus 1( 5%)
Stenotrophomonas maltophilia 1( 5%)
Bacteremia 5(25%)
Salmonella 2(10%)
Streptococcus ganguinis 1( 5%)
E. faecalis 1( 5%)
K. pneumoniae 1( 5%)
Meningitis 3(15%)
Streptococcus ganguinis 2(10%)
Streptococcus constellatus 1( 5%)

E. coli: Escherichia coli, K. pneumoniae : Klebsiella pneumo-
niae, E. faecalis: Enterococcus faecalis, S. aureus: Staphylo-
coccus aureus

Table 4. Likelihood Ratio and Posttest Probability of Predic-
tors for Bacteremia

Predictors Pos.tt.est Likelihood
probability (%) ratio
WBC(10%/mm®) <10 25.0 0.71
10-20 26.0 0.88
>20 75.0 7.65
ESR(mm/hr) <12 16.0 0.43
12-30 18.7 0.59
30-50 60.0 3.83
>50 60.0 3.83
CRP concentration  <0.35 125 0.36
(mg/dL) 0.35-3 14.3 0.45
3-6 63.0 4.25
>6 87.0 17.85
(Table 4).
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