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Perfor mance of the combined models of Pediatric Risk
of Admission scores| and |1, and C-reactive protein for
prediction of hospitalization in febrile children who
visited the emer gency department

Jin Seok Jeong, Taeyun Kim, Dong Hoon Kim, Chang Woo Kang, Soo Hoon Lee, Jin Hee Jeong, Sang Bong Lee

Department of Emergency Medicine, Gyeongsang National University Hospital, Jinju, Korea

Purpose: To study the performance of the combined models of Pediatric Risk of Admission (PRISA) scores | and Il and C-
reactive protein (CRP) for prediction of hospitalization in febrile children who visited the emergency department

Methods: We reviewed febrile children aged 4 months-17 years who visited a tertiary hospital emergency department
between January and December 2017. White blood cell count, CRP concentration, the PRISA scores, and systemic
inflammatory response syndrome score were calculated. We compared areas under the curves (AUCs) of the admission
decision support tools for hospitalization using receiver operating characteristic curve analysis.

Results: Of 1,032 enrolled children, 423 (41.0%) were hospitalized. CRP and the PRISA scores were significantly higher in
the hospitalization group than in the discharge group (all P < 0.001). Among the individual tools, CRP showed the highest
AUC (0.69; 95% confidence interval [Cl], 0.66-0.72). AUC was 0.71 (95% ClI, 0.69-0.74) for the combined model of the PRISA
| score and CRP, and 0.71 (95% Cl, 0.68-0.74) for that of the PRISA Il score and CRP. The AUC of PRISA score | and CRP
combined was significantly higher than that of isolated CRP (P = 0.048).

Conclusion: The combined model of the PRISA | score and CRP may be useful in predicting hospitalization of febrile children
in emergency departments.
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Table 1. Clinical characteristics of the study population (N = 1,032)

Variable Total (N =1,032) Hospitalization (N = 423) Discharge (N = 609) Pvalue
Boys 596 (57.8) 236 (55.8) 360 (59.1) 0.288
Age, mo 27 (12-71) 39 (14-102) 24 (11-56) <0.001
Temp,°C 38.5(38.0-39.0) 38.4 (37.9-39.0) 38.5(38.0-39.0) 0.011
Heart rate, beats/min 144 (124-162) 140 (118-160) 147 (128-163) <0.001
RR, breaths/min 30 (25-36) 28 (24-36) 30 (26-36) 0.002
Systolic BP, mmHg 100 (90-100) 100 (90-110) 100 (90-100) 0.003
Diastolic BP, mmHg 60 (50-60) 60 (50-70) 60 (50-60) <0.001

Values are expressed as number (%) or median (interquartile range).
RR: respiratory rate, BP: blood pressure.

Table 2. Causes of fever

Variable Total (N =1,032) Hospitalization (N = 423) Discharge (N = 609)
Respiratory infection 584 (56.6) 230 (54.4) 354 (58.1)
Gastrointestina infection 227 (22.0) 84 (20.0) 143 (23.5)
Genitourinary infection 69 (6.7) 29 (6.8) 40 (6.6)
Central nervous system infection 65 (6.3) 31(7.3) 34 (5.6)
Fever without source 27 (2.6) 11 (2.6) 16 (2.6)
Soft tissue infection 20 (1.9) 11 (2.6) 9(1.5)
Systemic viral infection 9(0.9) 3(0.7) 6 (1.0
Autoimmune 18 (1.7) 15(3.5) 3(0.5)
Cancer 10(1.0) 6 (1.4) 4(0.7)
Parasite 3(0.3) 3(0.7) 0(0)

Values are expressed as number (%).

Table 3. Comparison of admission decision support tools between the hospitalization and discharge groups

Tools Hospitalization (N = 423) Discharge (N = 609) Pvalue
WBC, /mm? 9,190 (6,875-12,587) 10,530 (7,565-14,825) <0.001
CRP, mg/L 9.3 (4.7-42.3) 4.6 (1.5-10.9) <0.001
PRISA score | 10 (3-18) 6 (3-13) <0.001
PRISA scorell 9 (0-15) 5 (0-10) <0.001
SIRS score 2(1-3) 2(1-3) 0.012

Values are expressed as median (interquartile range).
WBC: white blood cell, CRP: C-reactive protein, PRISA: Pediatric Risk of Admission, SIRS: systemic inflammatory response
syndrome.
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Fig. 1. Comparison of area under the curves (AUCs) for
hospitalization among the individual admission decision
support tools using receiver operating characteristic curves.
AUC for white blood cell (WBC), 0.57 (95% confidence
interval [Cl], 0.54-0.60); for C-reactive protein (CRP), 0.69
(95% ClI, 0.66-0.72); for the Pediatric Risk of Admission
(PRISA) score I, 0.59 (95% CI, 0.56-0.62); for the PRISA
score I1: 0.56 (95% CI, 0.53-0.59); and for systemic
inflammatory response syndrome (SIRS) score, 0.54 (95% Cl,
0.51-0.58).
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Fig. 2. Comparison of area under the curves (AUCs) for
hospitalization of isolated C-reactive protein (CRP) and the 2
combined models of the PRISA scores and CRP using receiver
operating characteristic curves. AUC for CRP, 0.69 (95%
confidence interval [Cl], 0.66-0.72); for Pediatric Risk of
Admission (PRISA) score | and CRP, 0.71 (95% ClI, 0.69-
0.74); and for PRISA score Il and CRP, 0.71 (95% ClI, 0.68-
0.74). AUC of combined model of the PRISA score | and CRP
vs that of the isolated CRP (P = 0.048) and AUC of combined
model of the PRISA score Il and CRP versus that of the
isolated CRP (P = 0.054).

Table 4. Comparison of AUCs for hospitalization among the individual admission decision support tools

Tools AUC* 95% CI* Cut off Sensitivity, % Specificity, %
WBC 0.57 0.54-0.60 9,980/mm?® 64.5 535
CRP 0.69 0.66-0.72 34.3 mg/L 28.8 975
PRISA scorel 0.59 0.56-0.62 15 29.1 804
PRISA scorell 0.56 0.53-0.59 12 355 78
SIRS score 0.54 0.51-0.58 1 395 67.8

* Values are expressed as point estimate and 95% ClI.
AUC: area under the curve, Cl: confidence interval, WBC: white blood cell, CRP: C-reactive protein, PRISA: Pediatric Risk of
Admission, SIRS: systemic inflammatory response syndrome.
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Table 5. Comparison of AUCs for hospitalization of the 2 combined models of the PRISA scores and CRP

Bixtol 29l o5 =7

Tools AUC* 95% CI* Sensitivity, % Specificity, %
PRISA score | and CRP 0.71 0.69-0.74 44.2 91
PRISA score |l and CRP 0.71 0.68-0.74 56.5 76.7

* Values are expressed as point estimate and 95% ClI.

AUC: area under the curve, CRP: C-reactive protein, Cl: confidence interval, PRISA: Pediatric Risk of Admission.
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Appendix 1. Component of the PRISA score |
Parameter Score
8
10
9
9
10

History
Arrival by ambulance or helicopter
Referral by physician or other ED

Age<29d
Chronic disease status
Immunocompromised
Dependence on medical device
Asthma, taking medication in addition to bronchodilator
Physiologic findings
Increased heart rate (neonates and infants, > 160 beats/min; children, > 136 beats/min; adolescents, > 111 beats/min)
Increased respiratory rate (neonates, > 59 breaths/min; infants, > 69 breaths/min; children > 60 breaths/min;

Abnormal mental status
Increased diastolic BP (neonates, > 60 mmHg; infants, > 70 mmHg; children, > 80 mmHg; adolescents, > 90 mmHg)

adolescents, > 30 breaths/min)
Decreased systolic BP (neonates, < 70 mmHg; infants, < 90 mmHg; children, < 100 mmHg; adolescents, < 107 mmHQ)
Decreased temp (neonates and infants, < 36.9° C; children, < 36.2° C; adolescents, < 36.1° C)

Blood test
Increased glucose (> 124 mg/dL)

Increased platelets (> 449,000 /mm?)
Decreased hemoglobin (neonates, < 15 g/dL; infants, < 9 g/dL; children, < 9.3 g/dL ; adolescents, < 9.5 g/dL)

ED therapies
Isotonic fluid bolus
> 4 Nebulizations
Bivariates
Low hemoglobin and referral by ED or physician
Low temperature and referral by ED or physician

Increased platelets and isotonic fluid bolus

w

10
12

10
18

-13
-11
-14

Abnormal mental status and isotonic fluid bolus
PRISA: Pediatric Risk of Admission, ED: emergency department, BP: blood pressure.
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Appendix 2. Components of PRISA score |

Parameter Score
Minor injury -2
Referral by physician or other ED 5
Age<90d 4
Abdominal pain in an adolescent 11

Immunodeficiency
Indwelling medical device
Asthma, taking any medication other than bronchodilator
Physiologic findings
Decreased mental status 14

o A~ N

Increased diastolic BP (neonates and infants, > 59 mmHg; children, > 70 mmHg; adolescents, > 90 mmHg) 3

Decreased systolic BP (neonates and infants, < 70 mmHg; children, < 83 mmHg; adolescents, < 100 mmHg) 5

Decreased temperature (neonates and infants, < 35.5° C; children and adolescents, < 35.0° C) 4
Blood test

Low bicarbonate (< 20 mmol/L) 9

High potassium (> 4.9 mmol/L) 10

High blood urea nitrogen (> 18 mg/dL) 6

High white blood cell (> 20,000 /mm?) 10
ED therapies

Oxygen administered 9
Bivariates

Low bicarbonate and high potassium -7

PRISA: Pediatric Risk of Admission, ED: emergency department, BP: blood pressure.

Appendix 3. Clinical characteristics of the excluded population

(N = 500)
Variable Value
Boys 301 (60.2)
Age, mo 25 (17-47)
Temp,°C 38.1(37.8-38.6)
Heart rate, beatsmin 158 (134-170)
RR, breaths/min 34 (28-40)
Systolic BP, mmHg 90 (80-100)
Diastolic BP, mmHg 50 (50-60)

Values are expressed as number (%) or median (interquartile
range).
RR: respiratory rate, BP: blood pressure.
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