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Abstract 

Background 

White blood cell count (WBC) is a widely used marker for the prediction of serious bacterial infection 

(SBI), however previous research has shown poor performance. This study aims to assess the value of 

WBC in the prediction of SBI in children at the emergency department (ED) and compare its value 

with C-reactive protein (CRP) and absolute neutrophil count (ANC). 

Methods 

This study is an observational multicentre study including febrile children aged 0-18 years attending 

one of twelve EDs in eight European countries. The association between WBC and SBI was assessed 

by multivariable logistic regression, adjusting for age, CRP and duration of fever. Additionally, 

diagnostic performance was assessed by sensitivity and specificity. Results were compared with CRP 

and ANC. 

Results 

We included 17,082 children with WBC measurements, of which 1,854 (10.9%) had an SBI. WBC > 15 

had an aOR of 1.9 (95%CI 1.7-2.1) for prediction of SBI, after adjusting for confounders. Sensitivity 

and specificity were 0.56 (0.54-0.58) and 0.74 (0.73-0.75) for WBC > 15, and 0.32 (0.30-0.34) and 0.91 

(0.91-0.91) for WBC > 20. In comparison, CRP > 20 mg/L had a sensitivity and specificity of 0.87 (0.85-

0.88) and 0.59 (0.58-059), CRP > 80 mg/L 0.55 (0.52-057) and 0.91 (0.90-0.91), and ANC > 10 0.55 

(0.53-0.58) and 0.75 (0.75-0.76). The combination of WBC and CRP did not improve performance 

compared to CRP alone. 

Conclusion 

WBC does not have diagnostic benefit in identifying children with an SBI compared to and in addition 

to CRP and should only be measured for specific indications.  
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What is already known on this topic? 

Previous systematic reviews have shown poor performance of white blood cell count (WBC) for the 

prediction of serious bacterial infections (SBI) in febrile children. However, the individual studies 

included in these reviews were single center, only included a small number of patients and mostly 

focused on younger children.  

What this study adds 

In the febrile paediatric ED population, WBC is a significant predictor for SBI. However, C-reactive 

protein (CRP) outperforms WBC, and WBC adds little to the performance of CRP in the prediction of 

SBI’s. 

How this study might affect research, practice or policy  

WBC does not bring diagnostic benefit identifying children with SBI compared to CRP and should only 

be performed for specific indications.  

 

  



 

Introduction 

The first examination of febrile children in the Emergency Department (ED) often includes laboratory 

markers in addition to history and a physical examination to assess the severity of illness and the risk 

of a serious bacterial infection (SBI). White blood cell count (WBC) is widely used in the first 

assessment of febrile children. It increases as a response to an acute or chronic inflammatory 

stressor with a maximum 12 hours after onset of symptoms.(1) WBC is a relatively simple and fast 

marker that can be evaluated through a routine blood draw and is included in several international 

guidelines and decision rules, such as the Goldstein sepsis criteria and the NICE guidelines, for the 

evaluation of febrile children to guide further diagnostics and treatment. (2-5)  However, previous 

systematic reviews have shown poor performance of WBC in children. (4, 6) 

The continued use of WBC count might be explained by limitations in the current evidence. Existing 

research is mostly based on children under five years of age and does not assess the benefit of WBC 

to other inflammatory markers, such as C-reactive protein (CRP) or absolute neutrophil count (ANC). 

In addition, diagnostic studies on WBC performance have shown highly variable results. (6-8) These 

studies included a maximum of 500 children and were mostly performed in a single centre. (9, 10) 

Therefore, there is a need for a large, multicentre study, assessing the predictive value of WBC, 

especially in all ages.  

The aim of our study was to determine the diagnostic value of WBC for the prediction of SBI in febrile 

children, compare this with the performance of CRP and ANC, and to assess the diagnostic value of 

WBC in combination with CRP. In addition, we aimed to assess whether high WBC count is associated 

with specific pathogens. 

Methods 

This study is a secondary analysis of the MOFICHE study (Management and Outcome of Fever in 

children in Europe), which is part of the PERFORM project (Personalized Risk assessment in Febrile 

illness to Optimize Real-life Management across the European Union).(11, 12) The MOFICHE study is 

an observational multicentre study evaluating the management and outcome of febrile children 

attending the ED and included children 0-18 years with fever (≥38.0 °C) or a history of fever (within 

72 hours before ED visits). This study was performed in twelve ED’s in eight countries: Austria, 

Germany, Greece, Latvia, the Netherlands (n=3), Spain, Slovenia and the UK (n=3). Characteristics of 

the participating hospitals were described in a previous study.(13) The study was approved by each 

setting’s ethics committee and the requirement for informed consent was waived. An additional opt-



 

out mechanism was in place in the UK settings. For this study, we included all children with a WBC 

measurement. 

Data collection 

The study period was between January 2017 and April 2018, with each centre collecting at least 12 

months data. Data for the study consisted of routine clinical data and were extracted from electronic 

health records by local research teams. The data collected includes patient characteristics, 

diagnostics and treatment. Focus of infection and cause of infection were retrospectively assigned by 

the research teams. Focus of infection was categorised into upper respiratory tract infection (URTI)/ 

ear nose throat infection (ENT), lower respiratory tract infection (LRTI), gastro-intestinal/surgical 

abdomen, urinary tract infection, childhood exanthems/flu-like illness, soft tissue or 

skin/musculoskeletal, sepsis/meningitis and other (e.g., undifferentiated fever and inflammatory 

illness). The levels of CRP, WBC and ANC were measured, and microbiological cultures were collected 

at the ED according to routine clinical practice. We analysed these markers continuously as well as 

with use of the following cut-off points. For WBC we defined ‘normal’ as a value between 5 x 109 /L 

and 15 x 109 /L and abnormal as a value below 5 x 109 /L or above 15 x 109 /L. Furthermore, we 

included the cut-off points 20 x 109 /L, 25x 109 /L and 30 x 109 /L.  For CRP we defined three 

commonly used cut-off points: 20 mg/L, 60 mg/L and 80 mg/L. For ANC cut-off points of 10 x 109 /L, 

15 x 109 /L and 20 x 109 /L were used to distinguish normal/low and high values. These cut-off points 

are mostly used in international guidelines and decision rules. (2, 3) 

Outcome measure 

The primary outcome measure we used was serious bacterial infection (SBI). SBI was defined as a 

‘definite’ or ‘probable’ bacterial infection with a focus of infection in the gastrointestinal tract, lower 

respiratory tract, urinary tract, musculoskeletal tract, central nervous system or sepsis. This outcome 

measure was used previously for several other studies within MOFICHE. (14-16) The cause of 

infection was determined using a previously published phenotyping algorithm, which combines 

clinical symptoms and diagnostic results.(12, 14, 15) Definite bacterial was defined as a positive 

culture from a sterile site, matching the identified bacterial syndrome. Probable bacterial was 

defined as a bacterial syndrome with no bacteria identified, with a CRP measurement more than 60 

mg/L. (16) As secondary outcome measure we used  only infections with a positive bacterial culture, 

labelled definite bacterial infections in the phenotyping algorithm. 

Statistical analysis 



 

In a descriptive analysis, the baseline characteristics of all the children and the baseline 

characteristics of the children with a WBC measurement were explored. Univariable and 

multivariable logistic regression model were used to calculate the association between WBC and SBI. 

We included WBC as a continuous marker as well as using the predefined cut-off points. We 

considered age (continuously), CRP (continuously in mg/L), duration of fever (categories < 24 hours, 

24-48 hours and > 48 hours) and ANC (continuously) as important confounders. In the first model we 

only adjusted for age (model 1), subsequently we adjusted for age and CRP (model 2) and in the third 

model we adjusted for age, CRP and duration of fever (model 3). In the last model (model 4), we 

adjusted for either WBC or ANC depending on the predictor used. Additionally, we looked at the 

association between ANC and SBI. Furthermore, the diagnostic performance of WBC was evaluated 

with sensitivity, specificity, negative predictive value (NPV), positive predictive value (PPV), negative 

likelihood ratio (LR) and positive likelihood ratio (LR). This was compared to the diagnostic 

performance of CRP. As an overall measure of performance, we also calculated the area under the 

curve (AUC) for these markers. Missing values for all confounders were imputed using the MICE 

package in R. Because CRP was used in the categorisation of the presumed cause of infection, we 

conducted sensitivity analyses with different outcome measures to assess the robustness of our 

findings. First, we used all suspected bacterial infections, regardless of CRP value, as the outcome, 

defined as a definite bacterial infection, a probable bacterial infection or a bacterial syndrome in the 

original phenotyping algorithm (appendix 1).  Finally, we assessed if different viral and bacterial 

pathogens were associated with different levels of WBC. We described and plotted WBC levels 

(median and IQR) for different viral (influenza, respiratory syncytial virus (RSV) or other) and bacterial 

pathogens (any pathogen found more than three times in the study population) and compared these 

with levels in children with negative viral and bacterial diagnostic tests. All analyses were performed 

using R version 4.2.1.(17)  

 

Results 

Baseline characteristics 

A total of 38,480 children were included, of which 17,082 had a WBC measurement at the ED. Patient 

characteristics are described in Table 1. The children with a WBC measurement were overall more ill, 

which is shown by the higher triage urgency level, higher referral rate, more ill appearance and 

higher admission rate. In the subgroup of children with a WBC measurement, the most common 

focus of infection was upper respiratory tract infections (42.6%), followed by lower respiratory tract 



 

infections (17.3%). In children with a WBC measurement, 1,854 (10.9%) were diagnosed with an SBI.  

CRP was measured in 17,213 children of the total population. 

Table 1 Baseline characteristics of the study population (n= 38,480) 

 All (n=38 480) WBC measured  
(n=17 082) 

Missing total 
population  

Age    

   Median (IQR) 2.8 (1.3-5.6) 2.8 (1.3-6.1) - 

Sex (male), n (%) 21,110 (54.9) 9,235 (54.1) - 

Comorbidity, n (%) 6,494 (16.9) 3,227 (18.9) 370 (1.0) 

Referred, n (%) 16,076 (41.8) 9,172 (53.7) 1,165 (3.0) 

Ill appearance, n (%)  6,007 (15.6) 4,694 (27.5) 1,721 (4.5) 

Duration of fever (days)   2,775 (7.2) 

   Median (IQR) 1.5 (0.5-3.0) 1.5 (0.5-3.0)  

Triage urgency, n (%)   1,176 (3.1) 

   Low: standard, non-
urgent 

24,085 (62.6) 9,792 (57.3)  

   Intermediate/high: 
immediate, very urgent, 
intermediate 

13,219 (34.4) 6,772 (39.6)  

Disposition, n (%)   56 (0.1) 

  Discharged home 24,644 (64.0) 9,143 (53.5)  

  Admission to the ward 13,403 (34.8) 7,720 (45.2)  

  Admission to the ICU 157 (0.4) 132 (0.8)  

  Dead in ED 1 (0.0) 1 (0.0)  

  Left without being seen 219 (0.6) 65 (0.4)  

Focus of infection, n (%)   27 (0.1) 

  URTI/ENT 20,119 (52.3) 7,271 (42.6)  

  LRTI 5,652 (14.7) 2,952 (17.3)  

  Gastro-intestinal/surgical 
abdomen 

3,988 (10.4) 2,224 (13.0)  

  Urinary tract 1,353 (3.5) 915 (5.4)  

  Childhood 
exanthems/flu-like illness 

1,888 (4.9) 809 (4.7)  

  Soft tissue or 
skin/musculoskeletal 

982 (2.6) 546 (3.2)  

  Sepsis/meningitis  291 (0.8) 277 (1.6)  

  Other 4,180 (10.9) 2,084 (12.2)  

ILSI, n (%) 643 (1.7) 469 (2.7) - 

SBI, n (%)*  2,272 (5.9) 1,854 (10.9) - 

  Definite bacterial 1,122 (49.4) 871 (47.0)  

  Probable bacterial 1,150 (50.6) 983 (53.0)  

WBC= white blood cell count, ICU= intensive care unit, URTI= upper respiratory tract infection, ENT= 

ear, nose and throat, LRTI= lower respiratory tract infection, ILSI= immediate lifesaving interventions, 

SBI= serious bacterial infection 

 



 

Association between WBC and SBI 

In a univariable regression model, there was a significant association between WBC > 15 x 109 /L and 

SBI with an OR of 3.5 (95%CI 3.2-3.9). After adjusting for age, CRP and duration of fever the aOR 

remained significant and was 1.9 (95%CI 1.7-2.1) (table 2). In a subsequent analysis where ANC was 

added as a confounder, the aOR for WBC > 15 x 109 /L remained significant (aOR 1.4, 95%CI 1.2-1.6). 

WBC < 5 x 109 /L did not have a significant association with SBI after adjusting for the confounders 

(aOR 1.1, 95%CI 0.8-1.5). The association between ANC and SBI was comparable (appendix 2). The 

secondary outcome measure, only including culture-proven bacterial infections, resulted in an aOR 

for WBC > 15 x 109 /L of 1.9 (95%CI 1.6-2.3) (appendix 3). 

Table 2 Association between white blood cell count and serious bacterial infection 

 WBC 
continuous 
OR (95%CI) 

WBC categorical 
OR (95%CI) 

  <5 >15 >20 >25 >30 

 Unadjusted 1.1 (1.1-1.1) 0.8 (0.6-
0.9) 

3.5 (3.2-
3.9) 

4.2 (3.7-
4.7) 

5.3 (4.6-
6.2) 

7.4 (5.9-
9.3) 

  Model adjusted 
for age 

1.1 (1.1-1.1) 0.7 (0.6-
0.9) 

3.7 (3.3-
4.1) 

4.4 (3.9-
4.9) 

5.6 (4.8-
6.5) 

7.8 (6.2-
9.8) 

  Model adjusted 
for age and CRP 

1.1 (1.0-1.1) 1.0 (0.8-
1.2) 

1.8 (1.6-
2.1) 

2.0 (1.8-
2.3) 

2.4 (2.0-
2.9) 

3.0 (2.2-
3.9) 

  Model adjusted 
for age, CRP and 
duration of fever 

1.1 (1.0-1.1) 0.9 (0.7-
1.2) 

1.9 (1.7-
2.1) 

2.0 (1.7-
2.3) 

2.4 (2.0-
2.9) 

2.8 (2.1-
3.7) 

  Model adjusted 
for age, CRP, 
duration of fever 
and ANC 

1.1 (1.0-1.1) 1.1 (0.8-
1.5) 

1.4 (1.2-
1.6) 

1.3 (1.0-
1.6) 

1.3 (1.0-
1.7) 

1.3 (0.9-
1.8) 

WBC= white blood cell count, ANC= absolute neutrophil count, CRP= C-reactive protein, OR = odds 

ratio, CI = confidence interval 

Diagnostic performance 

In table 3, the diagnostic performance in predicting SBI of WBC, ANC and CRP is described. WBC with 

a cut-off point of > 15 x 109 /L showed a sensitivity of 0.56 (95%CI 0.54-0.58) and a specificity of 0.74 

(95%CI 0.73-0.75). ANC had a comparable accuracy. When assessing higher cut-off points of WBC and 

ANC, the specificity increased at the cost of a lower sensitivity. When comparing the performance of 

WBC with CRP, CRP with a cut-off point of > 20 mg/L had a better sensitivity but a poorer specificity. 

Using the cut-off points of CRP > 60 and > 80mg/L had a similar to improved sensitivity and specificity 

compared to WBC. Adding abnormal CRP to WBC improved specificity at the cost of a substantial 

reduction in sensitivity. Regardless of the cut-off for CRP used, this did not improve overall 

performance. We also assessed if WBC could be of added value to the group where CRP has a value 



 

of between 20 and 60 mg/L. This resulted in a sensitivity of 0.77 (95%CI 0.75-0.79) and a specificity of 

0.77 (95%CI 0.76-0.78), and thus only a slight increase in sensitivity at the cost of a substantial 

decrease in specificity.  The diagnostic performance of the secondary outcome measure showed a 

small decrease in sensitivity and specificity across all the markers and cut-off points (appendix 3). 

Combining these results in an overall measure of performance, WBC had an AUC of 0.71 (95%CI 0.70-

0.72). In comparison, CRP had an AUC of 0.84 (95% CI 0.83-0.85) and ANC had an AUC of 0.71 (95%CI 

0.70-0.73). 

Sensitivity analyses 

In the sensitivity analysis using the broad outcome of all suspected bacterial infections regardless of 

CRP level, the aOR of WBC remained significant (aOR= 1.8 (95%CI 1.6-2.0)) (appendix 4). Sensitivity 

decreased in all markers, not only CRP, and specificity remained comparable.  

Viral and bacterial pathogens 

In the viral infections, median WBC value was lowest for influenza (median 7.0, IQR 4.7-10.3), even 

when compared to children with a negative viral test (median 10.2 IQR (6.2-15.2)) (figure 1). Bacterial 

pathogens had in general higher WBC counts, although notable differences across the different 

pathogens existed. WBC values were highest in infections with Streptococcus pneumoniae (median 

18.3 IQR (9.0-33.5)), Neisseria meningitidis (median 17.0 IQR (8.8-24.5)), Streptococcus pyogenes 

(median 14.3 IQR (12.9-16.5)) and Haemophilus influenzae (median 14.1 IQR (5.0-27.9)) (figure 2).  

Figure 1 Levels of white blood cell count for bacterial pathogens (median, IQR) 



 

WBC= White Blood cell Count, SPn= Streptococcus pneumoniae (n=27), SA= S. aureus (n=25), CNS= Coagulase 
negative staphylococcus (n=23), EC= E. Coli (n=20), GBS= Group B streptococcus (n=6), NM= Neisseria 
meningitidis (n=5), Sa= Salmonella species (n=5), SP= Streptococcus pyogenes (n=5), HI= Haemophilus 

influenzae (n=4), SV= Streptococcus viridans (n=4)  
 

 

Figure 2 Levels of white blood cell count for viral pathogens (median, IQR) 
 
WBC= White Blood cell Count, Negative= negative for any viral pathogen (n=897), Positive Influenza (n=381), 
Positive RSV= respiratory syncytial virus (n=266), Positive, other= positive for any other respiratory viral 
pathogen than Influenza or RSV (n=415) 



 

  

 

Table 3 Diagnostic performance of the inflammatory markers 

Cut-off Patients 
classified (%) 

Sensitivity (95%CI) Specificity (95%CI) NPV (95%CI) PPV (95%CI) Positive LR 
(95%CI) 

Negative LR (95%CI) 

WBC 

 >15 29.3 0.56 (0.54-0.58) 0.74 (0.73-0.75) 0.93 (0.93-0.94) 0.21 (0.20-0.22) 2.2 (2.1-2.2) 0.60 (0.57-0.63) 

 >20 12.5 0.32 (0.30-0.34) 0.91 (0.91-0.91) 0.91 (0.91-0.92) 0.31 (0.29-0.33) 3.6 (3.3-3.9) 0.75 (0.72-0.77) 

 >25 5.1 0.17 (0.15-0.19) 0.96 (0.96-0.97) 0.90 (0.90-0.90) 0.37 (0.34-0.40) 4.6 (4.1-5.2) 0.86 (0.85-0.88) 

 >30 1.8 0.08 (0.07-0.09) 0.99 (0.99-0.99) 0.90 (0.89-0.90) 0.46 (0.41-0.52) 6.9 (5.6-8.6) 0.93 (0.92-0.95)  

 ANC 

 >10 27.8 0.55 (0.53-0.58) 0.75 (0.75-0.76) 0.93 (0.93-0.94) 0.21 (0.20-0.23) 2.3 (2.1-2.4) 0.59 (0.56-0.63) 

 >15 10.4 0.29 (0.27-0.31) 0.92 (0.91-0.92) 0.92 (0.91-0.92) 0.30 (0.28-0.32) 3.6 (3.3-3.9) 0.77 (0.75-0.80) 

 >20 3.5 0.13 (0.11-0.15) 0.98 (0.97-0.98) 0.90 (0.90-0.91) 0.39 (0.35-0.43) 5.3 (4.5-6.3) 0.89 (0.88-0.91) 

CRP 

 >20 42.8 0.87 (0.85-0.88) 0.59 (0.58-0.59) 0.96 (0.95-0.96) 0.21 (0.20-0.21) 2.1 (2.0-2.2) 0.22 (0.20-0.25) 

 >60 20.2 0.70 (0.68-0.72) 0.86 (0.86-0.87) 0.97 (0.97-0.98) 0.39 (0.38-0.40) 5.1 (4.8-5.3) 0.35 (0.33-0.37) 

 >80 13.5 0.55 (0.52-0.57) 0.91 (0.90-0.91) 0.94 (0.94-0.94) 0.43 (0.41-0.45) 6.0 (5.6-6.4) 0.50 (0.48-0.53) 

WBC AND CRP 

 >15 AND 
>20 

20.0 0.51 (0.49-0.53) 0.84 (0.83-0.85) 0.93 (0.93-0.94) 0.28 (0.27-0.30) 3.2 (3.0-3.4) 0.58 (0.56-0.61) 

 >15 AND 
>60 

10.8 0.43 (0.41-0.45) 0.93 (0.93-0.94) 0.93 (0.93-0.93) 0.44 (0.42-0.47) 6.4 (5.9-6.9) 0.61 (0.59-0.63) 

 >15 AND 
>80 

8.1 0.35 (0.33-0.37) 0.95 (0.95-0.96) 0.92 (0.92-0.93) 0.48 (0.45-0.50) 7.3 (6.6-8.0) 0.69 (0.66-0.71) 

CRP > 60 OR (CRP between 20 and 60 AND WBC > 15) 

 28.9 0.77 (0.75-0.79) 0.77 (0.76-0.78) 0.96 (0.96-0.97) 0.30 (0.29-0.30) 3.4 (3.4-3.5) 0.29 (0.27-0.32) 

WBC= white blood cell count, ANC= absolute neutrophil count, CRP= C-reactive protein, NPV= negative predictive value, PPV= positive predictive value, LR= 

likelihood ratio



 

  

 

Discussion 

This observational study shows that WBC is significantly associated with SBI, even after adjusting for 

CRP, but that its sensitivity and specificity is only moderate. These results also demonstrate that 

when CRP is used, WBC adds little to the performance in predicting SBI. ANC shows similar results as 

WBC and does not outperform its performance. These results are in line with earlier research on this 

topic, but also assessed the added value of WBC to CRP. Previous systematic reviews showed a poor 

to moderate rule in and rule out value of WBC, comparable to the results of this study. (4, 6) 

Individual studies included in these reviews, were often small and single-centre and mostly focused 

on children under 36 months of age, with limited evidence in older children and adolescents. Our 

study adds to the existing literature, because we included a large multi-centre cohort of children until 

the age of eighteen.  

Strengths and limitations 

An important strength of this study is its multicentre nature and the inclusion of more than 17,082 

children from twelve EDs in eight countries. The population is broad, includes all ages and all causes 

of fever, regardless of severity or underlying cause, making the results generalizable to the febrile 

paediatric ED population. In addition, due to our large cohort, we were able to assess the relatively 

rare outcome of SBI. Furthermore, a strength of this study is the careful data curation, with manual 

data collection and extensive data monitoring and data quality checking processes in place, resulting 

in a complete and accurate database. (12) 

One of the limitations is the outcome measure. Our primary outcome measure, definite or probable 

bacterial infection, was determined using a phenotyping algorithm based on clinical 

diagnosis/presentations and includes CRP as one of the parameters. This could potentially influence 

the results of the analyses related to CRP. Since the primary focus of this article was WBC, which was 

not a part of this outcome measure, and because the outcome was determined through multiple 

steps in a well-established and validated phenotyping algorithm, we did not consider this a major 

bias.(12) A secondary outcome measure, only including definite bacterial infections, showed 

comparable results and provided further support for our results. In addition, we did a sensitivity 

analysis using a broader outcome measure including all suspected bacterial infections independent 

from the CRP value. In this sensitivity analysis, CRP remained again a better marker in comparison to 

WBC and ANC.  Another limitation of this study was that not in all children attending the ED WBC was 

measured. This results in a risk of selection bias and could have influenced our results. We observed 

that WBC was not measured in the children who were least ill, which represents normal clinical 



 

  

 

practice in an ED where WBC is mainly measured in children who are sicker or where a diagnosis 

remains uncertain. Therefore, we believe our results are a good representation of the real-world 

value of WBC in clinical practice. The same holds for CRP for which a similar percentage was missing. 

Furthermore, due to the limited amount of individual bacterial pathogens, we were not able to 

analyse these results further than the descriptive analyses. The last limitation is that this data was 

collected in 2017 and 2018, which only includes a pre pandemic period. The pandemic has shown 

changes in infectious disease in children and could influence the value of WBC. However, we do not 

expect these changes to have significantly changed the association between WBC and serious 

bacterial infections. 

Implications for clinical practice and future research 

In the ED, doctors use diagnostic markers to deal with diagnostic uncertainty in febrile children. A 

diagnostic marker in these settings should be relatively fast and have a good rule-in or rule-out value 

for SBI. We have shown that CRP outperforms WBC in rule in and rule out value. Furthermore, adding 

WBC to CRP adds little to the predictive performance of CRP alone. In practice, WBC does not have 

diagnostic benefit in identifying children with a SBI and should only be measured for specific 

indications or if CRP is not available. In addition, CRP appears the preferred biomarker for clinical 

prediction models related to febrile children. It will be an interesting topic for future studies to assess 

the change in performance when CRP instead of WBC is added to existing prediction rules. 

Importantly, our research illustrates that WBC and CRP are still not good enough as marker to rule in 

and out SBI. Therefore, research on new biomarkers to recognize children at risk for a SBI is still 

needed.  
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