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 “easy”- know what to do when caring for ill appearing infant

 Don’t panic

 ABC’s

 POC glucose

 Fluids

 Abx

 FSWU

 Admit- floor vs picu vs transfer



 Well appearing  neonate fever 38.7 at home, no fever in ED 

 Well appearing 5 week old that has runny nose and temp 102

 7 week old with fever 39.4 and no other symptoms

 What do you do????



1. Define fever

2. Discuss variation in care of febrile neonate

3. Review current recommendations for evaluation of the febrile  neonate and young infant

4. Discuss role of procalcitonin, other biomarkers in the identification of serious illness in this 

population





 Fever common presenting symptom in the PED
15-30% all visits

▪ Normal range is 36.5-38.0 C

▪ No single value is “normal” temperature

▪ Normal temp = range of values for each individual

▪ Hyperthermia                                   fever

▪ Increased risk occult bacteremia > 40 (shook, et al)

• < 36 months

▪ Rectal temperatures closest to core body temp

▪ Rectal temp most reliable= standard

▪ Oral – need cooperation

▪ TM and TA are very unreliable

▪ Axillary – unreliable but OK for screening patients





 Rectal - most reliable in infants under 3 mos

 Oral - only reliable in cooperative children

 Axillary - least invasive; less accurate

 Tympanic - results variable

Generally 1.0 to 1.8 F lower than rectal temperature

 Pacifier - requires 3 to 4 minutes

Generally 0.5 F lower than rectal temperature

 Temperature of 38 C (100.4 F) or greater considered fever



 Fever reduction does not decrease sequalae of febrile illness

 No decrease in morbidity/ mortality

 Antipyretics don’t reduce risk for recurrence febrile sz

 Fever response to antipyretics does not differentiate serious bacterial illness from more benign cause

 Age, appearance, peripheral perfusion  better predictors of SBI than height of fever
 Presence or absence of fever- not specific value- key treatment plan

 Incidence of occult bacteremia < 0.5% overall since universal use pneumococcal vaccination

 Febrile neonate- < 28 days old- risk SBI 10%

 Urinary Tract Infection = most common SBI febrile infants < 2 mths
 Variety of diagnostic testing/ management strategies for well appearing febrile infants 4-8 weeks of age



 Immunocompromised, SCD, steroid dependent, asplenic, chemo, transplant pt
 Ill appearing

requires prompt, complete evaluation for source
empiric abx- broad spectrum- gram +/ gram – organisms
ivf resuscitation
? Stress steroids

• Goal for febrile pt:

▪ Purely based on patient comfort 
the goal is not to keep the patient normothermic

▪ Tepid/cool bath- no alcohol baths

▪ Oral hydration

▪ Antipyretics:

Acetaminophen

15 mg/kg q 4-6 hours

Hepatotoxicity

Ibuprofen

10 mg/kg q 6 hours

GI bleeding, nephrotoxicity

Alternating meds not proven to improve outcomes
Increase risk for dosing errors/ toxicity

Feeds into “ fever phobia”



 Infants < 2 mths different than older child:

risk serious bacterial infection (bacteremia,UTI,meningitis,pneumonia,osteo) relatively high (10%)  
young infants immature immune response
clinical appearance hard to interpret

▪ <30 days ( neonate)

▪ CBC w/diff, Blood Cx, UA, Urine Cx, LP, CSF Cx

▪ +/- CXR, +/- Stool studies

▪ Cefotaxime/Ampicillin or Gentamicin/Ampicillin

▪ Admit

▪ Perinatally acquired /maternal organisms: e coli, gbs, staph, listeria 

▪ 30-60 days (90 days)

▪ CBC w/diff, Blood Cx, UA, Urine Cx

▪ +/- LP, +/- CXR, +/- Stool studies

▪ WBC – <15,000 and no significant bandemia, extremely unlikely to have occult bacteremia

▪ Studies negative – D/C with 24 hour f/u, no antibiotics

▪ Studies positive – treat source

▪ > 6 weeks- community acquired organisms:  pneumococcus, meningococcus, h flu

▪ “Low risk criteria” for management well appearing febrile infants-

▪ Viral – 30-40%

▪ Influenza, RSV, adenovirus, herpes simplex, varicella, enteroviruses



 < 30 days old
 May display limited signs of infection
 Clinically difficult differentiate serious bacterial infection from self limited viral illness
 Can not trust exam!!!!
 SBI: meningitis, pneumonia, UTI, osteo, bacteremia
 Most common SBI = UTI
 Organisms: gbs, listeria, e.coli, h flu, strep pneumo
 Incidence SBI: 

< 1 MTH age- 13%
1-2 mths age- 10%

0-1 mth > 1-3 mths > 3-36 mths

Younger age = Higher risk



 Infant < 90 days

 Context of fever- risk stratification

birth- 2 mths

2-3 mths

> 3 mths

Higher risk for bacterial infections

Immature immune systems

Unique pathogens





Volume 92(1) July 1993 pp 1-12

Practice Guideline for the Management of Infants and Children 0 to 36 Months of Age With Fever Without Source.

Baraff, Larry J.; Bass, James W.; Fleisher, Gary R.; Klein, Jerome O.; McCracken, George H. Jr.; Powell, Keith R.; Schriger, David L.

▪ Expert consensus panel recommendations
 Meta-analysis of literature
 pre-Hib and prevnar vaccine data
▪ Rochester criteria selected as screening criteria for high vs low risk
 Toxic-Appearing Infants and Children:

Hospitalize, evaluate and treat for presumed sepsis, meningitis, or SBI

 Febrile (low risk) Infants < 28 days of age

SBI evaluation and hospital admission for all  infants with either parenteral therapy or close observation

▪ Febrile Low-Risk Infants 28-90 Days of Age

Obtain urine culture and provide close follow-up    
- OR  -

Full sepsis evaluation (blood, urine, CSF) and treat with IM ceftriaxone

All children who receive presumptive therapy should have an LP

Despite published guidelines, no clear standard of care!



 17 day old female brought to the ED for fever

 Temp 38.1, HR 152, RR 36, O2 Sat 95% RA,   Wt 3.8 kg

 Term, NSVD, No URI Sxs, nl prenatal care and birth hx, MOC GBS- neg

 2 y.o. sibling at home with URI

 Exam- Alert, non focal, well appearing, NL exam

WHAT would you do?



1. CBC/Diff

2. Blood Cx

3. LP/CX

4. UA/CX

5. Viral NP Swab

6. CXR

7. Hospitalize for IV Antibiotics

Amp + gent

Amp + cefotaxime

?  acyclovir



Philadelphia Rochester

Age 29-60 days <60 days

WBC <15,000 >5K, <15,000

Bands Band:Neut <0.2 ABCount <1500

UA <10 WBC <= 10 WBC

CSF < 8 WBC No LP

CXR Negative No CXR

Stool (If indicated) <= 5 WBC/hpf <= 5 WBC/hpf





 Prospective study of 254 febrile infants < than 1 month

 5 of 32 (15.6%) who had SBI would have been classified to be at low risk of having bacterial 

disease according to the Philadelphia criteria

 Would falsely identify as many as 10 per 100 febrile neonates as having low risk of SBI

 Concluded :

“ febrile infants <1 month of age should include a complete evaluation for 

bacterial illness and the empiric administration of antibiotics”

Baker MD, Bell LM, Arch Pediatr Adolesc Med. 1999;153:508-511.



 225 infants 1-29 days admitted with T >38.0
 SBI in 31

▪ 6 missed by Philadelphia criteria (Baker)

▪ 8 missed by Boston criteria (Baskin)

Kadish HA, Bolte RG, Tobey J, Loveridge B. Clin Pediatr 2000 Feb;39(2):81-8







 SBI can present with hypothermia  (< 36 c)

 Difficulty with thermoregulation

 Don’t miss low core temp

 Treat same as if fever- fswu









 51 day old female brought to the ED for fever

 Temp 38.5, HR 152, RR 36, O2 Sat 95% RA    Wt 4.3 kg

 Term, NSVD, No URI Sxs, nl prenatal care and birth hx, Mom GBS- neg

 2 y.o. sibling at home with URI

 Exam- Alert, non focal, well appearing, NL exam

WHAT would you do?



CBC/Diff

Blood Cx

LP/CX- ?????

UA/CX

Viral NP Swab

CXR

Empiric Antibiotics????



Boston, ’92

(Baskin)

Philly, ’93

(Baker)

Rochester, ’94

(Jaskiewicz)

# of pts 503 747 931

Age 28-89 d 29-56 0-60

Temp >38 >38.2 >38

WBC <20 <15 5-15

CSF for all Yes Yes No

Abx Yes No No

% in low risk 38.4% 41.3%

SBI in low risk 5.4 % 0.3 % 1.1 %

NPV 94.6% 100% 98.9%

Sensitivity ? 100% 92.4%











 TCH Denver 2004-06
 167 patients total

79    29-59d
88    60-90d

 19 ‘SBI’ (11%)

▪ OB 4

▪ UTI 11

▪ Pneumonia 4

▪ BM 0
 Complete SBI W/U as by ‘guideline’

▪ Age 29-59 day old 49%

▪ Age 60-90 day  old 8%



▪ Pediatric emergency medicine physicians in our institution do not follow existing practice guidelines 

for the workup of fever in young infants

 Whether this reflects a lack of awareness of the guidelines or more likely, a culture that favors test minimization 

over risk minimization, could not be determined from this study. 

 These physicians obtained fewer CBCs, blood cultures, urine cultures, CSF cultures, and viral studies in the 

infants aged 60 to 90 days than in those infants aged 28-59 days.





 Are you a risk minimizer or a test minimizer?

 Editorial article by Green and Rothrock

▪ suggests that  controversy lies not in the data itself, but rather in how it is 

interpreted by the individual physician
Green SM, Rothrock SG: Evaluation styles for well-appearing febrile children: Are you a “risk-minimizer” or a “test-minimizer”?   

Ann Emerg Med Feb 1999;33:211-214.



 Desire to lower  risk of adverse sequelae from occult infections 

 Use risk stratification to target higher-risk patient subsets for intervention 

 Believe that structured, methodical, and laboratory-intensive strategy minimizes adverse sequelae from occult 

infections 

 Believe when consistently implemented will save lives 

 Many perceive this strategy as lowest possible liability risk



 Believe majority of rare children whose condition progresses to serious bacterial illness identified through close 

follow-up and return ED visits

 Believe parents prefer less testing and treatment- even if it means a greater risk of an adverse outcome

 Argue liberal ordering of blood cultures necessitates frequent unnecessary reevaluations and hospitalizations 

for children with false+ culture results or OB 

 Even if undetected, would most likely clear without intervention



 Desire to lower  risk of adverse sequelae from occult infections 

 Do not believe that clinical evaluation is sufficient to reliably identify ill children 

 Use risk stratification to target higher risk patient groups for intervention

 Believe  potential benefit of reducing adverse sequelae justifies empiric diagnostic testing and 

treatment



 Believe occurrence of adverse outcomes is so low as to not justify time, expense and invasiveness of 

risk stratification

 Believe clinical evaluation and follow up will serve to identify nearly all ill children

 Believe parents prefer less testing and treatment

 Willing to accept a greater chance of being wrong

No right  or wrong answer

Both defendable

Do what you feel is best for baby and family









 No !!!!!!
 PPV for more serious infections (meningitis, osteomyelitis, septic arthritis) is much lower

 Majority of children with bacterial meningitis have a WBC < 15,000

 NEVER use CBC results to determine the need for an LP

Utility of the peripheral blood white blood cell count for identifying sick young infants who need lumbar puncture

Bema K. Bonsu, Marvin B. Harper. Ann Emerg Med. 2003;41:206-214

We assess the utility of the peripheral blood WBC count as a screen for lumbar puncture among young infants evaluated for serious bacterial infections.  Twenty-two of 5,353 (4.1 per 1,000) infants had acute bacterial meningitis. 

For diagnosing acute bacterial meningitis, the peripheral blood WBC count was poorly discriminating and significantly inferior to the cerebrospinal fluid WBC count. 

Decisions to perform or withhold lumbar puncture should not be based on prevailing interpretations of the total peripheral blood WBC  
counts to maximize detection of bacterial meningitis in young infants.



 Equal gender incidence under 3 months

 Over 3 months, more common in females

 Positive urine cultures - FWS

▪ male infants     < 6 mo:            7%

▪ female infants  < 2 years: 8%

 Incidence as high as 17.5% of white girls under 24 months  T 39c

 Check the urine!!!!!
boys < 1yr – uncircumcised, < 6 mths circumcised

girls <  2yrs



 Suprapubic aspiration

 Cathetererized specimen

 Clean mid-stream void

 Bagged specimens of any type at any time = Not Acceptable

 Negative UA does not rule out UTI!
 Urine culture is still gold standard

What is positive:

Clean Catch >100,000 cfu/ml

Straight catheterization > 10,000 cfu/mL

SPA > 1,000 cfu/mL



 Project is to incorporate a RNA-based diagnostic technology 

( transcriptional signatures) 

 Goal: distinguish between bacterial and non-bacterial infections in otherwise well-appearing febrile infants presenting to  ED

 Patient enrollment  2008 through 2013

Application of Transcriptional Signatures for Diagnosis of Febrile Infants within the PECARN Network:

The ultimate goal of this project is to incorporate a RNA-based diagnostic technology (called transcriptional signatures) to distinguish between bacterial and non-bacterial 

infections in otherwise well-appearing febrile infants who present to the EDs. The project aims to create a PECARN wide infrastructure for conducting translational genomic 

research and demonstrate feasibility of screening, consenting, collecting, and processing of small volumes of blood samples to abstract high quality RNA from febrile infants. 

After initially defining bacterial and non-bacterial biosignatures, we will conduct a limited validation of these diagnostic biosignatures on an independent group of febrile infants. 

Patient enrollment began in 2008 and continued through May 2013. Analysis is in progress. This project is co-funded by NICHD.









• 3-36 months of age

• Majority viral
• Occult Bacterial Infections:

Pneumonia – 20%, Temp >39, WBC >20,000

UTI

Bacteremia

Prior to vaccines – 5%

After vaccines <1%

Fully immunized – 3 PCV, 2 Hib

• Evaluation:

UA with culture

Females <2 years

All males < 6months, uncircumcised <12months

Highest risk – Caucasian females with temp >39, and uncircumcised males <6 months

Other ancillary testing based on exam, history, appearance of child

CXR- tachypnea, hypoxia, clinical suspicion

CBC suggests occult pneumonia

CBC, Blood Cx- not routine , ill appearing, not “ fully immunized”

LP- not routine, ill appearing

No role for routine CBC, blood 

culture, and empiric antibiotic use





 0-28 days

▪ CBC, UA C&S, blood culture, LP, ?CXR

▪ Admit for IV Abx, possible Acyclovir

 29-90 days

▪ UA, Urine Culture

▪ Consider CBC/diff,  blood culture, CXR

▪ Strongly consider LP if planning on outpatient antibiotics



 Fever extremely common presenting complaint- much concern (phobia?) regarding fever 

 Fairly effective strategies to identify low risk infants 

 These do not apply to neonates 

 #1 bad actor (H. flu) effectively erradicated

 Meningitis/ meningococcemia - “pediatrician’s nightmare” - still out there

 Risk of OB  now under 2%  

 93-96% spontaneous resolution of occult bacteremia

 Keep abreast of the literature

 Discuss this with colleagues & mentors

 Be aware :

local practice variations

institutional practice guidelines

antimicrobial resistance rates

 Both approaches (RM & TM) are defensible

 Choose the best strategy for you

 Be consistent

Always treat the ill appearing child with fever
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Children’s Healthcare of Atlanta Guidelines < 29 days
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CHOA Guidelines 29 – 60 days



63

CHOA Guidelines 2-6 months




