
4/25/23

1

www.companyname.com
© 2016 Jetfabrik Multipurpose Theme. All Rights Reserved. 

Updates In Pediatric Fever
Ages 0-60 days old

Ashley Grigsby, DO, FACEP, FAAP
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Objectives

Understand the workup of well appearing febrile neonates in the ED 
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Understand the workup of ill appearing febrile neonates in the ED 

Understand how to manage neonates with identified causes of 
fever in the ED
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Fever = 38.0C / 100.4F
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Mom says kid was febrile 
but never febrile in ED 

Ramgopal S, W alker LW , Tavarez MM, Nowalk AJ, Vitale MA. Serious Bacterial Infections in Neonates Presenting 
Afebrile W ith History of Fever. Pediatrics. 2019 Aug;144(2):e20183964. doi: 10.1542/peds.2018-3964. PMID: 31345996.

Group 1
Febrile in ED

10.4 % SBI

Group 2
Never febrile

4.7% SBI
2 meningitis

Group 3
Never Febrile in ED

Febrile Inpatient

18.3% SBI
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0-21 DAY OLDS
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80-21 DAYS OLD
Cookbook Medicine

BREAKDOWN

Causes
1 0 -2 0 %  U rinary  T ract In fectio n  

4 -5 %  B acte rem ia

1 .3 %  M en ing itis

Pneumonia, Septic Joint, Osteomyelitis

Antibiotics
A m p ic illin  (G B S , L iste ria )

G en tam ic in  o r C eftaz id im e  (E . co li) 

A cyc lo v ir (0 -2 1  d ays)

N o  C eftr iaxo ne

TREATMENT

Workup
Cath urine, UA and culture

Blood Cx, LFT, HSV 
Studies

No Inflammatory Markers

CSF - glucose, protein, cell count,
gram stain/culture, HSV PCR, 

enterovirus PCR
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Does History Matter?
Of neonatal HSV presented for fever alone with no other signs of HSV infection.
And >75% of NHSV are acquired during delivery from newly acquired & asymptomatic mothers.15-30%

Neonatal HSV Infection
When to cover empirically?

All neonatal sepsis without any other signs <21 days
Acyclovir. Send HSV PCR on CSF!!

HSV CSF PCR, HSV surface swabs, blood PCR

When to treat
Treat and test if >21 days +
Maternal lesions at delivery, maternal fever 48
hours before or after delivery
Infants w/ vesicles, seizures, hypothermia,
mucous membrane ulcers, CSF Pleocytosis in
absence of positive gram stain, leukopenia,
thrombocytopenia, or elevated ALT

>21 days

Infants born to mothers with first-episode
primary infection at time of delivery.
Transmission rate 60% (no neutralizing
antibodies to transfer)

Highest Risk

Allen UD, Robinson JL; Canadian Paediatric Society, Infectious Diseases and Immunization Committee. Prevention and management of
neonatal herpes simplex virus infections. Paediatr Child Health. 2014;19(4):201-212. doi:10.1093/pch/19.4.201
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22-28 DAY OLDS
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>0.5 ng/ml

ANC

ANC significantly better 
than WBC

ANC >4000 or <1000

What is an abnormal Inflammatory Marker (IM)?

CRP > 20mg/L > 0.5 ng/ml
Do not use alone = 20% 

febrile infants with meningitis 
have normal procalcitonin

Procalcitonin No Procalcitonin

Use temp of
> 38.5C

(101.3F) as a positive 
procalcitonin

> 20 mg/L 

CRP

When in doubt… LP“The committee does not recommend use of abnormal 
WBC for risk stratification”
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1222-28 DAYS OLD
I thought this was cookbook?

BREAKDOWN

Causes
1 0 -2 0 %  U rinary  T ract In fectio n

2 -4 %  B acte rem ia

1 %  M en ing itis

Pneumonia, Septic Joint, Osteomyelitis

Antibiotics

Unclear cause or UTI
Ceftriaxone 50mg/kg

Acyclovir only if risk factors
or clinical concern

TREATMENT

M en ing itis  =  A m p ic illin  +  C eftaz id im e

Workup
Cath urine, UA and culture

Blood Cx, LFT

Inflammatory Markers (IM)

IF LP DONE: CSF - glucose, protein, 
cell count,gram stain/culture,

enterovirus PCR
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From 2014, very similar to the new AAP guidelines
Data from Step by Step study

LP in 22-28 day olds
Arguments to just do it

Leukocytouria, procalcitonin
CRP and ANC

Pathway includes
7 babies were misclassified as low risk and had
IBI; 4 babies non-IBI (total~1.5%)
But 4 or the 7 IBI babies were 21-28 days

Validation Misses

Study aimed to risk stratify infants
Unlike previous studies included 21-28 day infants

21-90 days

Borja Gomez, Santiago M integi, Silvia Bressan, Liviana Da Dalt, Alain Gervaix, Laurence Lacroix, on behalf of the European Group for 
Validation of the Step-by-Step Approach; Validation of the “Step-by-Step” Approach in the Management of Young Febrile Infants. 

Pediatrics August 2016; 138 (2): e20154381. 10.1542/peds.2015-4381

14

Rate of Bacteremia 
by Age

Adapted from multiple studies and collaboratives

Robert H. Pantell, Kenneth B. Roberts, William G. Adams, Benard P. Dreyer, Nathan Kuppermann, Sean T. 
O’Leary, Kymika Okechukwu, Charles R. Woods, SUBCOMMITTEE ON FEBRILE INFANTS; Clinical 
Practice Guideline: Evaluation and Management of Well-Appearing Febrile Infants 8 to 60 Days Old. 

Pediatrics August 2021; 148 (2): e2021052228. 10.1542/peds.2021-052228
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16Can I skip the LP if the urine is dirty?

Job Market
Creativity is the key to success in 
the future, and primary education 
where our teachers can bring.

Interactive Keynote
Creativity is the key to success in 
the future, and primary education 
where our teachers can bring.

Marketing Course Film Sessions
Creativity is the key to success in 
the future, and primary education 
where our teachers can bring.236 infants with UTI. 2 with bacterial meningitis. 

1 with HSV meningoencephalitis

0-28 days
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Can I skip the LP if the urine is dirty?

Job Market
Creativity is the key to success in 
the future, and primary education 
where our teachers can bring.

Interactive Keynote
Creativity is the key to success in 
the future, and primary education 
where our teachers can bring.

Marketing Course Film Sessions
Creativity is the key to success in 
the future, and primary education 
where our teachers can bring.21% of < 28 day olds with UTI had bacteremia

4 infants <2 months had Cx positive CSF or CSF pleocytosis

NOPE!

0-28 days
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Age 29-60 days
No one knows. Don’t feel bad.
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Remember!!
Clinical Suspicion is NOT ENOUGH!!!
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20CITIES OF FEVER
Risk Stratification Options

RochesterBoston Philadelphia

NO LONGER RECOMMENDED!!

CHANGES IN BACTERIAL CAUSES HAVE MADE 
THESE LESS SENSITIVE AND SPECIFIC

20
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New Algorithm

Obtain cath* UA, Blood Cx & IMs
HSV Workup only w/ risk factors

Well appearing

4

1

2

3If any IMs are increased, do LP

If normal IM + abnormal UA = No LP, treat UTI
If abnormal IM + abnormal UA = Do LP

Normal IM + Normal UA = No LP
Observe at Home

Follow up 24-36 hours
5

Robert H. Pantell, Kenneth B. Roberts, William G. Adams, Benard P. Dreyer, Nathan Kuppermann, Sean T. O’Leary, Kymika Okechukwu,
Charles R. Woods, SUBCOMMITTEE ON FEBRILE INFANTS; Clinical Practice Guideline: Evaluation and Management of Well-Appearing 

Febrile Infants 8 to 60 Days Old. Pediatrics August 2021; 148 (2): e2021052228. 10.1542/peds.2021-052228

Abnormal UA= ANY leukocyte esterase OR 
>5WBCs per HPC OR 

>10WBCs/mm3 on uncentrifuged urine 
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3But I found a source!

Do I still have to do everything

< 2 8  d ays =  2 .1 %  risk  o f IB I, no  
change  in  m anagem ent

2 9 -6 0  d ays - ab o u t ha lf the  r isk  o f 
b acte rem ia  if v ira l p o sitive .

RSV/Viral Positive

If IM  no rm a l =  no  LP
If IM  A b no rm a l =  d o  LP

Does not change anything
Regular workup by guidelines

Titus MO, Wright SW. Prevalence of serious bacterial infections in febrile infants with respiratory syncytial virus infection. Pediatrics. 2003 
Aug;112(2):282-4. doi: 10.1542/peds.112.2.282. PMID: 12897274

Nugent J, Childers M, Singh-Miller N, Howard R, Allard R, Eberly M. Risk of Meningitis in Infants Aged 29 to 90 Days with Urinary Tract Infection: A 
Systematic Review and Meta-Analysis. J Pediatr. 2019 Sep;212:102-110.e5. doi: 10.1016/j.jpeds.2019.04.053. Epub 2019 Jun 21. PMID: 31230888..

UTI >29 days 

Acute Otitis Media

“A ltho ugh  v ira l te sting  sho u ld  no t a ffect 
en trance  in to  the  reco m m ended  pa thw ay , fo r 
in fan ts  > 2 8  days o f age , it  can  be  co ns ide red  

in  ind iv idua liz ing  eva lua tio n  and  m anagem ent 
dec is io ns”

C lin ica l b ro nch io lit is exc lud ed  fro m  these  
gu id e lines. Lo w  ra te  o f b acte rem ia , up  to  
p ro v id er and   p aren t r isk  to le rance  fo r 

in fan ts > 2 8  d ays.

U nd er 2 8  d ays 
S till need  LP , B B B  no t m atu re

UTI < 28 days
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24Excluded from Guidelines

Ill appearing Infants!!!
No risk stratification - do everything!

<37 weeks’ gestation at birth

eg cellulitis, omphalitis, septic arthritis, osteomyelitis
Manage these infections according to accepted standards 

Do everything

Medically fragile infants, immune compromise, congenital or 
chromosomal abnormalities

Do everything

Focal bacterial infection identified

Prematurity
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29-60 days

Cath* UA, Blood Cx, and 
IMs

UA abnormal + normal IM 
= no LP

UA abnormal + abnormal IM 
= Do LP

Normal UA + Normal IM = 
No LP, Obs at home

0-21 days

C ath  U A /C x
B lo o d  C x

LFT s

H SV  S tud ies
C SF  stud ies : ce ll co un t, g luco se , 

p ro te in , H SV  P C R , E n te ro v iru s 

P C R

A m p ic illin  +  
gen tam ic in /ce ftaz id im e  +  

acyc lo v ir

A d m it a ll 

Inflammatory Markers

ANC >4000 or <1000

CRP > 20mg/L

Procalcitonin >0.5 ng/ml

If no Procalcitonin =
Use temp >38.5C as a 

positive test result

Summary

21-28 days
C ath  U A /C x , B lo o d  cx , LFT s

IM s (P ro ca lc ito n in , C R P , A N C )

H SV  stud ies if r isk  facto rs

If any  IM  ab no rm a l →  C SF

U T I o r U nc lear cause  =  
C eftr iaxo ne

M en ing itis  =
A m p ic illin  +  C eftaz id ine

+ /-acyc lo v ir if r isk  facto rs

O b serve  a ll in  ho sp ita l 

Well appearing infants only!!
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Questions?

Ashley Grigsby, DO, FACEP, FAAP
ashgrigs@gmail.com
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