
Management of Fever in Children in the 
Pediatric Emergency Department

Driscoll Health System
28th Annual Virtual Pediatric Conference

Jo-Ann O. Nesiama, MD, MS
Associate Professor
Program Director

Pediatric Emergency Medicine Fellowship Program
Division of Pediatric Emergency Medicine 

Department of Pediatrics
UT Southwestern Medical Center/
Children’s Medical Center, Dallas



Disclosures

None



Clinical scenarios

Case 1
• 4 m/o M presents to the ED with 3 days of fever, mild 

fussiness, and 2 days of diarrhea. Has not had any 
other symptoms. Is feeding well, with normal UOP. 
No known sick contacts

• Exam: Temp 40.9°C, HR 168 (crying), BP – UTO, RR 60 
(crying), O2 sats 100% RA. He has mild nasal cong, 
cries during exam. No other findings



Clinical scenarios

Case 2
• 18 m/o F presents with fever that started that 

morning. Per mom, temperature obtained by 
‘touching’ the child’s forehead. Has had runny nose 
for the last day (started around the same time of the 
fever). No other symptoms. 

• Exam: Temp 103.8°C, HR 165, RR 56, O2 sat 96% RA,  
BP 95/55 mmHg

• Has copious nasal congestion, no other significant 
findings on exam



Overview

• Definitions
• Review the utility of ancillary testing
• Review some literature 
• Suggestions for appropriate management of a child 

with fever without a source in the pediatric 
emergency department



Fever without a source:
why is this important?

• Fever is the most common presenting medical 
complaint to pediatric emergency departments

• About 500,000 children are evaluated for fever in 
urgent care settings annually in the US

• Fever without a source accounts for 5-20% 
• Up to 35% of ambulatory visits
• The consideration (and fear) of providers and parents 

is for bacterial infection (or missing one)



Fever

• Temperature ≥ 100.4°F or 38.0°C measured in the 
ED, practitioner’s office or at home with rectal  
thermometry

Mackowaik PA, Arch Intern med 1998
Ishimine P, Pediatr Clin Am 2006

Kupperman N, Ann Emerg Med 1998
Fleisher  GR, J Pedaitr 1994



Population

• Non-toxic appearing
• No underlying medical conditions
• No underlying Immunocompromise
• No indwelling medical devices



Population

• Main groups

1. 28 (30) days and younger
2. 29 (31) days to 90 days 
3. >90 days to 2 years
4. >2 years

• Controversy exists mainly in group 2
• Emerging in group 1



Fever with a source

• An identified source 
– Detailed history
– Thorough physical examination

• PLEASE treat following disease-specific guidelines



Fever without a source

• No identified source 
– Detailed history
– Thorough physical examination

• Equivocal etiology where the potential source is either 
– Non-specific
– Early viral illness

• Low clinical severity
– Mild gastroenteritis
– Otitis media

Shaleel et al, J Pediatr 2010
Current Opinion in Peds 2009



Specific disease states

• Serious Bacterial Infection (SBI)

• Occult bacteremia (OB)
• Urinary tract infection (UTI)
• Pneumonia 

• Other considerations
• Soft tissue infections
• Osteomyelitis



More definitions

• Occult bacterial infection
– The presence of bacteria in bloodstream; but patient 

appears well

• Invasive bacterial infection
– The presence of bacteria in parts of the body where they 

are not normally present: invasion

• Serious bacterial infection 
– The type of infection caused by invasive bacteria e.g

bacteremia, meningitis, UTI, osteomyelitis



Causes of Fever

• Most are viral
– 80% of fever in children
– Typically: enterovirus in Summer/ early Fall; RSV/ rhino/entero viruses 

in Winter

• Exception is 2020-2021
– SarsCoV2 viral pandemic
– Rhino/ entero viruses predominant earlier in 2021
– RSV becoming more predominant now

• 20% are bacterial
• Population group that has most controversy with 

regards to management is the 29(31) day-old to 90 
days old



Considerations

• Physical exam alone is unreliable in infants, even when they 
are well appearing
– Many studies that have shown this (19821, 1990, 20092, 

20173)
• SBI occurs 

– in up to 8-12.5% of infants <90 days evaluated for fever in 
the emergency department

– In up to 20% of neonates
• Missed IBI can have potentially serious sequelae
• How do you improve your odds of who will do well and who 

will not do well?
• Ancillary testing may improve diagnoses

1Observation scale to identify serious illness in febrile children.  
McCarthy, PL et al. 1982 

2Akash Bang; Indian j of peds; 2009: vol 76,issues6, 599-604.
3Nigrovic, LE, Mahajan PV, Blumberg SM, et al. The Yale 

Observation Scale Score and the Risk of Serious Bacterial 
Infections in Infants. Pediatrics. 2017;140(1):e2017095 

For the Febrile Infant Working Group of PECARN



Ancillary testing

• What is it?
– Absolute neutrophil count 

(ANC)
– Blood culture
– Complete blood count (CBC)
– C-reactive protein (CRP)
– Erythrocyte sedimentation 

rate (ESR)
– Procalcitonin (PCT)
– Urinalysis
– Urine culture

• Secondary 
– Chest X-ray (CXR)
– Stool culture
– Respiratory viral panel 

(RVP)
– ± viral cultures



Ancillary tests

• ANC: Absolute neutrophil count (wbc x 1000/ 
bands+neutrophils/100)

• Blood culture: gold standard
• CBC (WBC): traditionally utilized, not accurate
• CRP: more accurate than WBC
• ESR: less accurate than CRP. May be useful for trending 

long term
• PCT: levels usually very low (<0.05ng/dL); ↑ 

inflammation
– ↑s more rapidly than TN-α or IL6
– Higher levels reportedly increase with severity of disease
– Shown to have better accuracy than ESR, CRP1

1Gomez. Ped 2012



Summary of ancillary tests

• CXR: indicated only in the presence of focal 
findings on exam

• No one single ancillary test is independently 
predictive of IBI

• A combination has improved prediction e.g UA, 
CRP & PCT (Labscore) (AUC of 0.831 to 0.912)

1Bressan et al: Ped Infect Dis J, 2012
2Galleto-Lacour  et al: Arch of Dis in Child, 2010 



Ancillary tests: approaches

• This is to aid in the diagnoses of SBI in a child with 
fever without a source

• Traditional approach/ criteria
• Algorithm approach (recent literature)



Traditional criteria

• Addresses 28-89 days old
• Previously, all neonates (<28 days of age) and up to 

90 days old
– Full sepsis work up
– IV antibiotics
– Admitted



Philadelphia (1993) Rochester (1994) Boston (1992)
Age 

Temperature

History 

Physical Exam

Labs (define lower 
risk)

Reported stats

Lower risk patients

Higher risk patients



Philadelphia (1993)
(747) - NEJM

Rochester (1994)
(931) - Pediatrics

Boston (1992)
(503) - NEJM

Age 29-56d ≤60d 28-89d

Temperature ≥38.2C ≥38C ≥38C

History Not specified Term infant
No perinatal abx
No underlying dx
Not hospitalized longer 
than the mother

No immunizations <48h
No antimicrobials <48h
Not dehydrated

Physical Exam Well appearing
Unremarkable exam

Well appearing
No ear, soft tissue or bone 
infection

Well appearing
No ear, soft tissue or 
bone infection

Labs (define lower 
risk)

WBC <15,000
Band-neutrophil ratio <0.2
UA <10wbc/hpf
Urine GS: neg
CXR: no infiltrate
Stool: no RBC, no WBC

WBC 5,000-15,000
Absolute band <1,500
UA ≤10 wbc/hpf
Stool smear <5wbc/hpf

WBC ≤20,000   
CSF <10
UA <10 wbc/hpf
CXR: no infiltrate                       

Reported stats Sensitivity 98%
Specificity 42%
PPV 14%
NPV 99.7%

Sensitivity 92%
Specificity 50%
PPV 12.3%
NPV 98.9%

Sensitivity not specified
Specificity 94.6%
PPV not specified
NPV not specified

Lower risk patients Home (0% SBI)
No abx
Follow up required

Home (0% meningitis: 1% SBI)
No abx
Follow up required

Home (5.4% rate SBI)
Empiric abx
Follow up required

Higher risk patients Hospitalize + empiric abx Hospitalize + empiric abx Hospitalize + empiric abx



Interpretation????

• Philadelphia and Rochester
– High NPV: 99.7% and 98.9%
– Low PPV: 14% and 12.3%
– Large number of patients considered higher risk and 

thus “higher risk” = higher hospitalization rates (over 
½ of initial eligible population in each study)

• Boston
– Considered more cost effective:
– ALL are treated with antibiotics
– Fewer patients require admission



Modified criteria

• Modified Boston criteria
– Includes 1-2 months of age

• Modified Philadelphia criteria1

– Single center retrospective review: CHOP (2007-2014)
– Exclude CSF testing
– 1 in 1188 patients had bacterial meningitis
– Conclusion: with modified clinical screening, infants at low risk can be identified and 

be safely treated as outpatients

• Comparison of Modified Philadelphia vs Rochester Criteria2

– Identified patients with IBI and applied both above
– 135 with IBI (118: bacteremia; 35 meningitis)
– Modified Philadelphia: sens 91.9%, spec 34.5% vs Rochester: sens 81.5% vs 59.8%
– Low risk criteria missed 11 cases of bacteremia >28 days of age
– Low risk criteria missed 2 cases of meningitis in <28 days of age
– Question is; what is acceptable for this age?

• Comment by author of original Philadelphia criteria - Baker et al:
– Concern for sacrificing higher sensitivity for cost savings
– Concern for missing a patient, resulting in significant sequelae

1Scarfone et al. 2017. J Pediat
2Aronson et al. Pediatric 2018



Algorithm  approach

• A mixture of statistical programs are used to 
generate statistically significant variables and cut off 
values in ancillary tests
– Recursive Partitioning (binary CART: classification and 

regression trees)
– Logistic Regression
– ROC (receiver operator curve) curves

• Data is entered into the statistical program
• Cutoff values are emitted
• Results in predictive models
• These are then translated to patient care



Algorithm  approach: 
let’s look at some



Population: 0-28 (30) days old

• Most recommend sepsis work up (CBC, Blood 
culture, Urinalysis and urine culture, lumbar 
puncture) and admission

• However, a few studies are suggesting/ 
recommending differently



Population: 0-28 (30) days old

1Mintegi S, et al. Emer Med J. 2016



Population: 0-28 (30) days old

• Validation of Step-by-Step Approach to Febrile 
Infants Europe)1

– 11 EDs in Europe: 8 in Spain, 2 in Italy, 1 in Switzerland
– 2185 patients enrolled
– Cut off age is 21 days
– Sequential approach

• Physical appearance
• Age
• Urinalysis
• Biomarkers: PCT, CRP, ANC

1Mintegi S, et al. Emer Med J. 2016



Step-by-Step (2016)



Algorithm  approach



Population: 0-28 (30) days old

• Some are advocating for full sepsis workup until age 
18 days only
– Neonates with low-risk criteria
– SAEM abstract May 2020 (Neh Molineaux et al: Rochester 

Criteria and Yale Observation Score in Febrile Neonates to 
Evaluate Invasive Bacterial Infection)

– Secondary analysis of the prospective study of the Febrile Infant 
Working Group (PECARN) <60 days: Dec 2008-May 2013

– 7334->1524 infants included by age <28 days criteria
– Analysis using ROC curves and decision tree combined as a 

screening tool
– Results: age <18 days as only statistically significant variable ROC
– Practice change: age >18 days were admitted and observed in 

their hospital without LP and without antibiotics



Next population



Population: 29-90 days old

• Age group with most controversy regarding 
management

• Most agree that
– Urinalysis with urine culture
– ± CBC with blood culture
– ± CXR: in the presence of focal chest exam
– ± COVID (in this era of COVID)



Population: 29-90 days old

• Age group with most controversy regarding management
• clinical



Population: 29-90 days old

• A Clinical Prediction Rule to Identify Febrile Infants 60 
Days and Younger at Low Risk for Serious Bacterial 
Infections

• JAMA Pediatrics 2019
– Age 0-60 days
– Combination rule utilized
– 1896 infants enrolled: 908 derivation, 913 validation
– Statistical variables in order:
– Urinalysis
– ANC <4090/mm3

– PCT < 1.71ng/mL
• Sens 97.7% and spec 60%



Population: 29-90 days old

• A Clinical Prediction Rule to Identify Febrile Infants 
60 Days and Younger at Low Risk for Serious 
Bacterial Infections

• Results 
– 170 patients: SBI
– 30 patients: IBI
– Concurrent SBI: 16 patients
– 1 patient had UTI/ Bacteremia and Meningitis
– 5 had Bacteremia and Meningitis
– 10 had UTI and Bacteremia
– Missed cases: 3
– 2 had UTI
– 1 had Bacteremia



Population: 29-90 days old

• A Clinical Prediction Rule to Identify Febrile Infants 60 
Days and Younger at Low Risk for Serious Bacterial 
Infections

• Take home message:
• Limitations:

– Convenience study: enrollment only when research assistants 
available

– Incomplete testing in 24% of patients: only 76% had full sepsis 
workup (with CSF studies)

– Others had blood and urine cultures
– Viral testing not incorporated into protocol
– PCT was the only biomarker tested

• Consider application in 29-60-day old patients
• Small false positive rate



What about the presence of viral 
symptoms and the probability of SBI?

• Three-year multicenter study: 8 pediatric EDs (1998-2001)
• Infants ≤60 days with temp ≥38˚C
• RSV status determined using antigen tests of 

nasopharyngeal secretions
• Bronchiolitis was defined as presence of wheezing alone, 

or, with chest retractions
• Blood, urine and CSF cultures were obtained



• Results: 1248 patients enrolled
– 22% (269) were RSV+
– SBI status determined in 94% (1169) patients
– Rate of SBI was 11.4% (133/ 1169 patients)
– Rate of SBI in RSV+ patients was 7.0% (17/ 244 patients)
– Rate of SBI in RSV- patients was 11.25% (116/ 925 patients)
– Rate of UTI in RSV+ patients was 5.4% (14/ 261 patients)
– Rate of UTI in RSV- patients was 10.1% (98/ 966 patients)
– Risk difference was 4.7% (95% CI: 1.4%-8.5%)

• Inference: infants with RSV less likely to have UTI or 
bacterial meningitis
– Remember, this is not “0”



What about the presence of viral 
symptoms and the probability of SBI?

• Multicenter, prospective study, 5 pediatric EDs, 3 influenza 
seasons (1998-2001)

• Secondary analysis of data used in the RSV study
• 5 EDs only were included because their protocols included 

testing for influenza when patients ≤60 days with fever
• Infants ≤60 days, 
• Influenza status determined by rapid antigen tests
• Blood, urine, CSF and stool cultures were collected



• Results:
– 1091 infants enrolled
– Mean age: 32.2 days
– 77.4% (844) patients were tested for influenza virus
– 14.3% (123/ 844) patients tested positive
– SBI status determined in 95.9% (809/ 844) patients
– Overall rate of SBI in Flu+ patients was 11.7% (95/ 809) patients 
– Rate of SBI in Flu- patients was 13.3% (92/ 690) patients
– Rate of UTI in Flu+ patients was 2.4% (3/ 119) patients
– Rate of UTI in Flu- patients was 10.8% (77/ 712) patients

• Inference: 
– Infants with viral infections less likely to have SBI and UTI

• Remember, this is not “0”



Population: 90 days to 2 years old

• Less controversy regarding management 
• Fever < 5 days

– Urinalysis and urine culture
– ± RVP if with resp symptoms
– ± COVID



Population: older than 2 years old

• Age group with least controversy regarding 
management

• Fever < 5 days
– Probably viral
– ± urinalysis and culture (particularly if female)
– ± COVID



Fever management in the ED

• Have NOT addressed COVID fully and its impact as a 
source of fever
– New disease and much is still being learned



Summary: Management of fever 
in the Pediatric Emergency Department

• Definitions
• Review the utility of ancillary testing
• Traditional and algorithmic approach
• Review some literature 
• Suggestions for appropriate management of a child 

with fever without a source in the pediatric 
emergency department



Summary: Management of fever 
in the Pediatric Emergency Department

• All ill-appearing children must be treated and 
admitted

• Neonates and Infants: physical exam is NOT reliable
• No test is absolute or perfect
• Follow up should be ensured





Clinical scenarios

Case 1
• 4 m/o M presents to the ED with 3 days of fever, mild fussiness, and 

2 days of diarrhea. Has not had any other symptoms. Is feeding 
well, with normal UOP. No known sick contacts

• Exam: Temp 40.9°C, HR 168 (crying), BP – UTO, RR 60 (crying), O2 
sats 100% RA. He has mild nasal cong, cries during exam. No other 
findings

• What is your next step?
– A. Feed in the ED and then discharge home if he feeds well
– B. Do stool culture because he has had diarrhea
– C. Do urinalysis and urine culture
– D. Do an RVP (respiratory viral panel) as patient had mild nasal 

congestion and if negative, discharge home 



Clinical scenarios

Case 2
• 18 m/o F presents with fever that started that morning. Per mom, 

temperature obtained by ‘touching’ the child’s forehead. Has had 
mild runny nose for the last day (started around the same time of 
the fever). No other symptoms. 

• Exam: Temp 103.8°C, HR 165, RR 56, O2 sat 96% RA,  BP 95/55 
mmHg

• Has copious nasal congestion, no other significant findings on exam
What is the next step in your management?
– A. Discharge home because she can tolerate orally
– B. Bulb suction, administer antipyretic and re-evaluate
– C. Do a CXR
– D. Do a blood culture and discharge home



Clinical scenarios

Case 3
• A 4 y/o F ex 30-week premie, no history of chronic lung disease, 

presents to the ED with 3 days of fever, mild fussiness, and 2 days of 
diarrhea. Has not had any other symptoms. Is feeding well, with 
normal UOP. No known sick contacts. 

• Exam: Temp 38.9°C, HR 168 (crying), BP – UTO, RR 60 (crying), O2 
sats 100% RA. He has mild nasal cong, cries during exam. No other 
findings. 
What is the appropriate initial management in the ED?
– A. Stool culture, RVP (respiratory viral panel), reassess
– B. CXR and stool culture
– C. Bulb suction, urinalysis and urine culture
– D. No testing necessary – patient appears well



Clinical scenarios

Case 4
• A 22-day old neonate presents with fussiness and tactile fever for 3 

days. Mom states his older sister has had cold symptoms at home. 
Today, he did not take his last bottle 2 hours ago and does not seem 
hungry now.

• PE shows: well-appearing infant, sleepy, easily arousable, NAD. No 
source of infection on exam.

• HR-147/ min, RR-28/ min, O2 sat-99% RA
• What should your management be?

– A. Do urine and blood cultures, give IV antibiotics and discharge 
home

– B. Do blood and urine cultures only, give IV antibiotics and admit
– C. Do blood, urine and CSF cultures, no antibiotics, admit
– D. Do blood, urine and CSF cultures, give IV antibiotics and 

admit





Yale Observation Scale



Current practice ……
per AAP recommendations

• Addresses the diagnosis and treatment of initial UTI in febrile 
infants and young children

• Appropriately collected specimen
• Diagnosis made on presence of ≥ 50,000 colonies/ ml of single 

uropathogenic organism 
• Renal and bladder USS is recommended after first febrile UTI 

(2-24 months)
• VCUG not recommended after first febrile UTI
• Duration of antimicrobial therapy should be between 7-14 

days

Pediatrics. December 2016, VOLUME 138 / 
ISSUE 6. From the American Academy of 
Pediatrics Clinical Practice Guideline.



Urinary tract infection:
AAP Recommendations

• Consider testing for
– Girls with any ≥ 2 of the following risk factors:
– Age < 12 months
– Fever ≥ 2 days
– No other source of fever 

• Boys 
– < 6 months with no other potential source of fever, or 
– < 12 months who are uncircumcised
– Any child with prior history of UTI or urologic abnormality



Urinary tract infection:
AAP Recommendations

• All specimens should be obtained by catheterization in non-
toilet trained children

• May use suprapubic aspirate if necessary

• Empiric therapy for:
• Positive Gram stain (LR+ 19)
• Positive nitrites (LR+ 25)
• Marked pyuria (large leukocyte esterase or >20 WBC/ hpf) in a 

higher-risk child (e.g. 2 risk factors for girls, uncircumcised 
boys, child with prior UTI)

• Send urine cultures for all pts



Summary of 2011 AAP Guidelines

Probability of UTI Among Febrile Infant Girls28 and Infant Boys30 According to Number of 
Findings Present. A Probability of UTI exceeds 1% even with no risk factors other than 
being uncircumcised



The Yale observation score and risk of 
SBI in infants (2017)

• OBJECTIVES: To assess the performance of the Yale Observation 
Scale (YOS) score and abstract unstructured clinician suspicion to 
identify febrile infants ≤60 days of age with and without serious 
bacterial infections (SBIs).

• METHODS: Planned secondary analysis of a prospective cohort of 
non–critically ill, febrile, full-term infants ≤60 days of age presenting 
to 1 of 26 participating emergency departments in the Pediatric 
Emergency Care Applied Research Network. SBIs as UTIs, 
bacteremia, or bacterial meningitis, with the latter 2 considered 
invasive bacterial infections.  ED clinicians applied the YOS (range: 
6–30; normal score: ≤10) and estimated the risk of SBI using 
unstructured clinician suspicion (<1%, 1%–5%, 6%–10%, 11%–50%, 
or >50%).



The Yale observation score and risk of 
SBI in infants (2017)



The Yale observation score and risk of 
SBI in infants (2017)

Nigrovic, LE, Mahajan PV, Blumberg SM, et al. The 
Yale Observation Scale Score and the Risk of Serious 
Bacetrial Infections in Infants. Pediatrics. 
2017;140(1):e2017095 For the Febrile Infant 
Working Group of PECARN



What do I do (neonates)?

• CBC
• Blood culture
• Comprehensive metabolic panel
• Urinalysis
• Urine culture
• CRP
• PCT
• ± CXR
• ± RVP
• ± COVID



Questions???




