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Prediction for serious bacterial infection in febrile children
aged 3 yearsor younger: comparison of inflammatory markers,
the Laboratory-score, and a new laboratory combined model

Yong-Won Kim, Yeon-Young Kyong, Kyung-Ho Choi, Se-min Choi,
Young-Min Oh, Joo-Suk Oh, Sang-Hoon Oh', Jung-Taek Park

Department of Emergency Medicine, Uijeongbu S. Mary’ sHospital, College of Medicine, The Catholic University of Korea, Uijeongbu;
‘Department of Emergency Medicine, Seoul S. Mary' s hospital, College of Medicine, The Catholic University of Korea, Seoul, Korea

Purpose: To compare the efficacy of inflammatory markers, the Laboratory-score, and a new laboratory combined model for
predicting serious bacterial infection (SBI) in young febrile children.

Methods: The presence of SBI was reviewed in previously healthy children aged 3 years or younger with fever (> 38° C) who
visited the emergency department from 2017 through 2018. Areas under the curves (AUCs) of the receiver operating
characteristic curve for SBI were compared with individual inflammatory markers (white blood cells [WBC] count, erythrocyte
sedimentation rate [ESR], C-reactive protein [CRP], procalcitonin [PCT], and urine WBC count), the Laboratory-score, and a
laboratory combined model. The latter model was developed using logistic regression analysis including ESR, CRP, and PCT.
Results: Of the 203 enrolled children, SBI was diagnosed in 58 (28.6%). For SBI prediction, the Laboratory-score showed
51.7% sensitivity (95% confidence interval [CI], 38.2%-65.0%) and 83.5% specificity (95% ClI, 76.4%-89.1%). The AUC of the
Laboratory-score (0.76) was significantly superior to the values of all individual inflammatory markers (WBC, 0.59 [P = 0.032];
ESR, 0.69; and CRP, 0.74 [P < 0.001]) except that of PCT (0.77, [P < 0.001]). The AUC of the laboratory combined model
(0.80) was superior to that of the Laboratory-score (0.76) (P < 0.001).

Conclusion: In this study, the new laboratory combined model showed good predictability for SBI. This finding suggests the
usefulness of combining ESR, CRP, and PCT in predicting SBI.
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Table 1. Clinical characteristics of the study population
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Characteristic Total SBI (N = 58) Non-SBI (N = 145) Pvalue
Boys 107 (52.7) 32(55.2) 75 (51.7) 0.657
Age, mo 4.0 (2.0-16.0) 4.0 (2.0-13.5) 4.0 (2.0-17.0) 0.822
Vita signs

Heart rate, beats/min 128.4 + 234 135.3 + 229 1257 + 23.1 0.008

Respiratory rate, beats/min 26.0 + 5.6 276 £ 59 254 +£ 54 0.011

Temperature, ° C 38.4 + 0.6 385 + 0.6 384 + 0.6 0.203
Fever duration, d 23+ 18 23+ 16 23+ 19 0.971
WBC count, 10°/L 12.2 (8.4-15.5) 13.5(10.5-15.8) 12.0(7.8-15.4) 0.044
Neutrophil, % 51.0 (37.7-61.2) 55.9 (45.3-63.1) 48.7 (34.3-60.0) 0.017
ESR, mm/h 10.0 (2.0-25.0) 23.5(6.5-40.3) 8.0(2.0-17.0) <0.001
CRP, mg/dL 1.5(0.5-4.4) 3.2(1.6-6.7) 0.8(0.3-3.5) <0.001
PCT, ng/L 0.2 (0.1-0.5) 0.5(0.3-0.9) 0.2(0.1-0.3) <0.001
Urine WBC > 5/HPF 84 (41) 41 (71) 46 (32) <0.001
Laboratory-score 1(0-3) 3(1-5) 0(0-2) 0.001
Lab combined model 0.79 (0.64-0.89) 0.63 (0.32-0.77) 0.85 (0.71-0.90) <0.001

Values are expressed as the number (%), median (interquartile range) or mean + standard deviation.
SBI: serious bacterial infection, WBC: white blood cell, ESR: erythrocyte sedimentation rate, CRP: C-reactive protein, PCT:

procalcitonin, HPF: high power field.
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Table 2. Comparison of outcomes by the presence of SBI

Variable Total (N = 203) SBI (N = 58) Non-SBI (N = 145) Pvalue
Hospital LOS, d 5.0 (4.0-7.0) 7.0 (6.0-8.0) 4.0 (3.0-6.0) <0.001
Hospitalization
Overall 177 (87.2) 54 (93.1) 123 (84.8) 0.035
ICU 7(3.4) 2(3.4) 5(3.4) 0.999
28-d mortality 0(0) 0(0) 0(0) NA

Values are expressed as the number (%) or median (interquartile range).

LOS: length of stay, ICU: intensive care unit, SBI: serious bacterial infection.

Table 3. Rate of SBI in the study population 1.0 e :
Variable No. (%) i
Acute pyelonephritis 36 (62.0 [49.0-73.0]) 0.8 J =t
L obar pneumonia 12 (20.8[12.0-33.0]) - e
Bacteremia 6 (10.3[5.0-20.0]) e
Bacterial meningitis’ 4(6.9[3.0-16.0]) - &

ra ”

Values are expressed as point estimates and 95% confidence ‘ZE: ,"':.5

intervals. B T e
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patient, Staphylococcus warneri and S. agalactiae in the 2 ' N

patients, respectively. P "

' Klebsiella pneumoniae, Enterobacter cloacae, Escherichia i — WBC
coli, and Haemophilus influenzae in each patient. 0.2 § =-= ESR
SBI: serious bacterial infection. B - CRP
i = Procalcitonin
=MX 0.0

3. SBI 058X 0.0 0.2 0.4 06 08 1.0
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7 0.74-0.86)0.2 Z2ZFA B 9 Laboratory—score
9] gl FrETh =P < 0.001) (Table 5, Fig. 2).
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Fig. 1. The receiver operating characteristic curves for SBI
regarding the laboratory values. Comparison of performance
among WBC, ESR, CRP, and PCT using the curves. Area
under the curve for WBC, 0.59 (P = 0.032); for ESR, 0.69; for
CRP, 0.74; for PCT, 0.77 (all P < 0.001). SBI: serious bacterial
infection, WBC: white blood cell, ESR: erythrocyte sedimentation
rate, CRP: C-reactive protein, PCT: procalcitonin.
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Table 4. AUC, sensitivity, and specificity of the cut-off values of inflammatory parameters for SBI

Variable AUC (95% ClI) Pvalue Cut-off value Sensitivity (95% ClI) Specificity (95% CI)
WBC 0.59 (0.51-0.67) 0.032 >9.84 x 10°L 84.5(72.6-92.7) 40.0 (32.0-48.5)
ESR 0.69 (0.60-0.77) <0.001 > 27 mm/h 48.3 (35.0-61.8) 86.8 (80.2-91.9)
CRP 0.74 (0.67-0.81) <0.001 > 0.88 mg/dL 93.1(83.3-98.1) 51.7 (43.3-60.1)
PCT 0.77 (0.71-0.84) <0.001 > 0.303 xg/L 75.9 (62.8-86.1) 74.5 (66.6-81.4)

AUC: area under the curve, SBI: serious bacterial infection, Cl: confidence interval, WBC: white blood cell, ESR: erythrocyte

sedimentation rate, CRP: C-reactive protein, PCT: procalcitonin.

Table 5. AUC, sensitivity, and specificity of the cut-off value of PCT, the Laboratory score, and alaboratory combined model for SBI

Variable AUC (95% ClI) Pvalue Cut-off value  Senditivity (95% Cl) Specificity (95% CI)
PCT 0.77 (0.71-0.84) <0.001 > 0.303 xg/L 75.9 (62.8-86.1) 74.5 (66.6-81.4)
Laboratory-score 0.76 (0.69-0.81) <0.001 >0 52.4 (44.0-60.8) 86.2 (74.6-93.9)
Lab combined model 0.80 (0.74-0.87) <0.001 0.71 75.9 (68.1-82.6) 72.4 (59.1-83.3)

AUC: area under the curve, PCT: procalcitonin, SBI: serious bacterial infection, Cl: confidence interval.
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Fig. 2. The receiver operating characteristic curves for SBI
regarding the predictive power of various scales. Comparison
of performance among laboratory combined model, procalcitonin,
and the laboratory score using the curves. Area under the curve
for laboratory combined model, 0.80; for procalcitonin, 0.77; for
the laboratory score, 0.76 (P < 0.001). SBI: serious bacterial
infection.
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Appendix 1. The Laboratory-score®

Predictor Score*
Procalcitonin, xg/L
<05 0
> 05 2
>2 4
C-reactive protein, mg/dL
<40 0
> 4.0,<10 2
> 10.0 4
Urine sediment examination’
Negative 0
Positive' 1

* Score of < 3 refersto low-risk group.

" Inthe original article, instead of urine sediment examination,
1 point was scored for the positive result according to urine dip
stick results.

* WBC > 5 cellghigh-power field or nitrite positive.

WBC: white blood cell.
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