
Definition: Fever > 38.0 C (100.4 F)

No

Suspected Source of Infection Empiric Antimicrobial Therapy: 8-21 days old
(Empiric Durat ion: 48 hours if cultures remain negative) 

    No focus identified
• Ampicillin (50 mg/kg/dose Q8h)
               AND

• Gentamicin (5 mg/kg/dose Q24h) OR Ceftazidime (50 mg/kg Q8h) 

    UTI (UA with > 5 WBC/hpf)
• Ampicillin (50 mg/kg/dose Q8h)
               AND

• Gentamicin (5 mg/kg/dose Q24h) OR Ceftazidime (50 mg/kg Q8h)

    Bacterial Meningitis (CSF > 15 WBC/mm3)
• Ampicillin (75 mg/kg/dose Q6h)
               AND

• Ceftazidime (50 mg/kg/dose Q8h)

    Risk factors for HSV • Add Acyclovir to one of above regimens (20mg/kg/dose Q8h)

Yes

Laboratory Risk Factors for HSV ?
          - Leukopenia
          - Thrombocytopenia
          - Elevated transaminases (>2x normal)

          - CSF Pleocytosis without + gram stain
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Risk Factors for HSV ? ◼

• Maternal history of genital 
HSV lesions and/or fever 48 
hours before/after delivery

• Ill appearance
• Vesicular skin lesions
• Seizures
• Hypothermia
• Mucous membrane ulcers
• Lab risk factors (see below)

Yes

• Catheterized UA and urine culture
• Blood culture (at least 1 ml of blood)

• Inflammatory markers (IM) and serum studies:
               - CBC with differential
               - Procalcitonin

               - CRP (only if procalcitonin unavai lable)

                - CMP
• Perform LP and send CSF for:
               - Cell count, glucose, protein
               - Gram stain/culture

• Meningitis/encephalitis CSF PCR   AND 

CSF HSV PCR (in addition to above)

• Surface swabs of mouth, nasopharynx, 
conjunctivae, rectum for HSV PCR

• Blood HSV PCR
• Call Send Out lab to discuss sending CSF for 

HSV PCR to alternative site (LAB code 85890)

Inclusion Criteria 
 - 8-21 days old
 - Well-appearing

 - Rectal  temperature> 38 or 100.4
 - Gestation > 37 and < 42 weeks
 - URI,  diarrhea, AOM, or positive viral      
   testing results are not  exclusionary

Exclusion Criteria 

 - Preterm (< 37 weeks)
 - Maternal fever, infection, antimicrobials
 - Clinical bronchioli tis
 - Immunocompromised

 - Surgery or  infection in neonatal course
 - Congenital/chromosomal abnormalities
 - Focal bacter ial  infection/medically fragi le

No

FEBRILE INFANT: 
8-21 DAYS OLD

Admit 

Parenteral antibiotics
(see table)

Parenteral antibiotics (see table)
PLUS Acyclovir (See table)
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• Catheterized UA and urine culture
• Blood culture (at least 1 ml of blood)

• Inflammatory markers (IM) and serum studies:
               - CBC with differential
               - Procalcitonin

               - CRP (only if procalcitonin unavai lable)

                - CMP
• Perform LP and send CSF for:
               - Cell count, glucose, protein
               - Gram stain/culture
               - Consider meningitis/encephalitis PCR 

                  based on clinical judgement (see footnote) 

ABNORMAL IM’s ?

• Procalcitonin  > 0.5 ng/mL
• ANC > 4000 mm3

• CRP  > 2 mg/dL OR > 20 mg/L

Signs of critically ill infant

- Listlessness
 - Fussiness
 - Lethargy

- Mottling
 - Poor perfusion

OFF ALGORITHM

Admit 

◼ SOME PROVIDERS FACTOR IN AGE OF THE NEONATE TO DETERMINE WHICH PATIENTS ARE OR ARE NOT CONSIDERED TO BE LOW RISK FOR INVASIVE HSV INFECTION.3

USE CLINICAL JUDGEMENT WHEN ORDERING THE MENINGITIS ENCEPHALITIS PANEL, WITH PARTICULAR CONSIDERATION WHEN (1) CSF PLEOCYTOSIS PRESENT, 
(2) PATIENT IS ILL APPEARING, (3) LP IS TRAUMATIC, AND/OR (4) PRE-TREATMENT WITH ANTIMICROBIALS PRIOR TO LP.



Definition: Fever > 38.0 C (100.4 F)

Suspected Source of Infection Empiric Antimicrobial Therapy: 22-28 days old
(Empiric Durat ion: 48 hours if cultures remain negative)

    No focus identified
                  OR 

    UTI (UA with > 5 WBC/hpf)
• Ceftriaxone (50 mg/kg/dose Q24h)

    Bacterial Meningitis (CSF > 15 WBC/mm3)
• Ampicillin (75 mg/kg/dose Q6h)
               AND

• Ceftazidime (50 mg/kg/dose Q8h)

    Risk Factors for HSV △ • Consider Acyclovir (20 mg/kg/dose Q8h)

Yes

No

CONSIDER LP

Perform LP; Send CSF for:
• Cell count, glucose, protein
• Gram stain/culture
• Consider meningitis/encephalitis PCR 

based on clinical judgement (see footnote) 

Yes

IF HSV Risk Factors: 
• CSF HSV PCR
• Meningitis/ encephalitis  panel
• Obtain surface swabs  of mouth, 

nares, conjunctivae, and rectum
• Blood HSV PCR

Admit

Signs of critically ill infant

- Listlessness
 - Fussiness
 - Lethargy

- Mottling
 - Poor perfusion

Exclusion Criteria 
• Preterm (< 37 weeks)
• Clinical bronchioli tis

• Immunocompromised
• Surgery or  infection in neonatal course
• Congenital/chromosomal abnormalities
• Focal bacter ial  infection/medically fragi le

FEBRILE INFANT: 
22-28 DAYS OLD

No

Reassess in 24 hours
Discharge

SAFE FOR HOME OBSERVATION?
• Reliable phone/transportation

• Parent able to observe and communicate changes in condit ion
• Able to arrange reevaluation within 24 hours

Yes

HSV Risk Factors ? △

• Vesicular rash on exam
• Seizures
• Ill appearance
• Hypothermia
• Mucous membrane ulcers
• Leukopenia
• Thrombocytopenia
• Elevated transaminases (>2x normal)

• CSF pleocytosis and gram stain neg

OFF ALGORITHM

Parenteral antimicrobials 
(see table)

Parenteral antimicrobials 
(see table)

Parenteral antimicrobials 
(see table)

Admit

- Parenteral antimicrobials
- Can consider observing 
without antimicrobials if:

     - IM’s negative, LP not performed

     - IM’s positive, LP negative
     - IM’s negative, LP negative

◆ IF PROCALCITONIN IS < 0.5 NG/DL, IM’S ARE STILL CONSIDERED ABNORMAL IF ANC >4,00 0 MM3 OR CRP (IF OBTAINED) > 2 MG/DL; (SEE PECARN/STEP-BY-STEP RULES IN REFERENCES) 7
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IM

• Catheterized UA and urine culture
• Blood culture (at least 1 ml of blood)

• Inflammatory markers (IM) and serum studies:
               - CBC with differential
               - Procalcitonin

               - CRP (only if procalcitonin unavai lable)

               - CMP

ABNORMAL IM’s ? ◆

• Procalcitonin  > 0.5 ng/mL
• Absolute neutrophil count (ANC) > 4000 mm3

• (If obtained) CRP  > 2 mg/dL OR > 20 mg/L

No

CSF TESTING ?

• Pleocytosis (>18 WBC/mm3)

• Results uninterpretable
• LP done, CSF not obtained

Inclusion Criteria 
 - 22-28 days old
 - Well-appearing

 - Rectal  temperature> 38 or 100.4
 - Gestation > 37 and < 42 weeks
 - URI,  diarrhea, AOM, or positive viral      
   testing results are not  exclusionary

Yes

CSF TESTING ?

• Pleocytosis (>18 WBC/mm3)

• Results uninterpretable
• LP done, CSF not obtained

USE CLINICAL JUDGEMENT WHEN ORDERING THE MENINGITIS ENCEPHALITIS PANEL, WITH PARTICULAR CONSIDERATION WHEN (1) CSF PLEOCYTOSIS PRESENT, (2) PATIENT IS ILL 
APPEARING, (3) LP IS TRAUMATIC, AND/OR (4) PRE-TREATMENT WITH ANTIMICROBIALS PRIOR TO LP.

△ HSV CAN OCCUR IN THIS AGE GROUP; CONSIDER TESTING/TREATMENT BASED ON THE RISK FACTORS ABOVE. 



Definition: Fever > 38.0 C (100.4 F)

FEBRILE INFANT: 
29-60 DAYS OLD

Suspected Source of Infection  Empiric Antimicrobial Therapy: 29-60 days old 
(Empiric Duration: 48 hours if cultures remain negative)

    UTI (UA with >5 WBC/hpf)

• Oral: Cephalexin (25 mg/kg/dose Q8h) 
               OR

• Ceftriaxone (50 mg/kg/dose Q24h) if NPO/pyelonephritis

No focus identified • Ceftriaxone (50 mg/kg/dose Q24h)

    Bacterial Meningitis (CSF > 9 WBC/mm3)
• Ceftriaxone (50 mg/kg/dose Q12h) 
              AND

• Vancomycin (15 mg/kg/dose Q6h)

   Risk factors for HSV△ • Consider Acyclovir (20mg/kg/dose Q8h)

• Preterm (<37 weeks)
• Clinical bronchioli tis
• Immunocompromised
• Surgery or  infection in neonatal course

• Congenital/chromosomal abnormalities
• Focal bacter ial  infection/medically fragi le

Exclusion Criteria

No Yes

NoYes

Discharge* 
 Follow up in 12-24 hrs

Admit

Inclusion Criteria 
• 29-60 days old
• Well-appearing

• Rectal  temperature> 38 or 100.4
• Gestation >37 and <  42 weeks
• +/- URI,  diarrhea, dx of AOM, 
         positive viral testing results

Consider LP ^ (see footnote) and, if performed, 
send CSF for:
• Cell count, glucose, protein
• Gram stain/culture
• Consider meningitis/encephalitis PCR 

based on clinical judgement (see footnote) 

Yes

Discharge* vs Admit

No

Oral/IV antimicrobials 
(see table)

Ceftriaxone 
(see table)

*Discharge Requirements: (1) Reliable phone and transportation, (2) parent able 

to observe & discuss changes in condit ion, and (3) concrete plan for reevaluat ion

Parenteral antimicrobials 
(see table)

Parenteral antimicrobials 
(see table)

Oral antimicrobials 
(see table)
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• Catheterized UA and urine culture
• Blood culture (at least 1 ml of blood)

• Inflammatory markers (IM) and serum studies:
• CBC with differential
• Procalcitonin

• CRP (only if procalcitonin unavai lable)

• Consider CMP

ABNORMAL IM’s ? ◆

• Procalcitonin  > 0.5 ng/mL
• Absolute neutrophil count (ANC) > 4000 mm3

• (If obtained) CRP  > 2 mg/dL OR > 20 mg/L

POSITIVE UA ?

> 5 WBC/hpf

CSF NEGATIVECSF POSITIVE
(CSF >9 WBC/mm3)

CSF NOT OBTAINED 
or UNINTERPRETABLE

POSITIVE UA ?

> 5 WBC/hpf  

IF HSV Risk Factors: 
• CSF HSV PCR
• Meningitis/encephalitis  panel
• Obtain surface swabs  of mouth, 

nares, conjunctivae, and rectum
• Blood HSV PCR

HSV Risk Factors ? △

• Vesicular rash on exam
• Seizures
• Ill appearance
• Hypothermia
• Mucous membrane ulcers
• Leukopenia
• Thrombocytopenia
• Elevated transaminases (>2x normal)

• CSF pleocytosis and gram stain neg

Signs of critically ill infant

- Listlessness
 - Fussiness
 - Lethargy

- Mottling
 - Poor perfusion

OFF ALGORITHM

Discharge* 
 Follow up in 12-24 hrs

◆ IF PROCALCITONIN IS < 0.5 NG/DL, IM’S ARE STILL CONSIDERED ABNORMAL IF ANC >4,000 M M3 OR CRP (IF OBTAINED) > 2 M G/DL; (SEE PECARN/STEP-BY-STEP  RULES IN REFERENCES) 7

△ HSV CAN OCCUR IN THIS AGE GROUP; CONSIDER TESTING/TREATMENT BASED ON THE  RISK FACTORS ABOVE.

^IM’S THAT ARE EXCEEDINGLY HIGH OR LOW, OR SEV ERAL ABNORMAL IM’S INCREASE RISK OF M ENINGITIS.1

USE CLINICAL JUDGEMENT WHEN ORDERING THE M ENINGITIS ENCEPHALITIS  PANEL, WITH PARTICULAR CONSIDERATION  WHEN (1) CSF PLEOCYTOSIS PRESENT, (2) PATIENT IS ILL APPEARING, 
(3) LP IS TRAUM ATIC, AND/OR (4) PRE-TREATMENT WITH ANTIM ICROBIALS PRIOR TO LP.



REFERENCES:

1. Pantell RH, Roberts KB, Adams WG, Dreyer BP, Kuppermann N, O'Leary ST, Okechukwu K, Woods CR Jr; SUBCOMMITTEE ON FEBRILE 
INFANTS. Evaluation and Management of Well-Appearing Febrile Infants 8 to 60 Days Old. Pediatrics. 2021 Aug;148(2):e2021052228. 
doi: 10.1542/peds.2021-052228. Epub 2021 Jul 19. Erratum in: Pediatrics. 2021 Nov;148(5): PMID: 34281996.

2. Aronson PL, Shabanova V, Shapiro ED, Wang ME, Nigrovic LE, Pruitt CM, DePorre AG, Leazer RC, Desai S, Sartori LF, Marble RD, 
Rooholamini SN, McCulloh RJ, Woll C, Balamuth F, Alpern ER, Shah SS, Williams DJ, Browning WL, Shah N, Neuman MI; Febrile Young 
Infant Research Collaborative. A Prediction Model to Identify Febrile Infants ≤60 Days at Low Risk of Invasive Bacterial Infe ction. 
Pediatrics. 2019 Jul;144(1):e20183604. doi: 10.1542/peds.2018-3604. Epub 2019 Jun 5. PMID: 31167938; PMCID: PMC6615531.

3. Cruz AT, Nigrovic LE, Xie J, Mahajan P, Thomson JE, Okada PJ, Uspal NG, Mistry RD, Garro A, Schnadower D, Kulik DM, Curtis SJ , Miller 
AS, Fleming AH, Lyons TW, Balamuth F, Arms JL, Louie J, Aronson PL, Thompson AD, Ishimine PT, Schmidt SM, Pruitt CM, Shah SS,  
Grether-Jones KL, Bradin SA, Freedman SB. Predictors of Invasive Herpes Simplex Virus Infection in Young Infants. Pediatrics. 2021 
Sep;148(3):e2021050052. doi: 10.1542/peds.2021-050052. PMID: 34446535.

4. Gomez B, Mintegi S, Bressan S, Da Dalt L, Gervaix A, Lacroix L; 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. 2016 Aug;138(2):e20154381. doi: 
10.1542/peds.2015-4381. Epub 2016 Jul 5. PMID: 27382134.

5. Kuppermann N, Dayan PS, Levine DA, et al. A Clinical Prediction Rule to Identify Febrile Infants 60 Days and Younger at Low Risk for 
Serious Bacterial Infections. JAMA Pediatr. 2019;173(4):342–351. doi:10.1001/jamapediatrics.2018.5501

6. Pantell RH, Newman TB, Bernzweig J, et al. Management and Outcomes of Care of Fever in Early Infancy. JAMA. 2004;291(10):1203–
1212. doi:10.1001/jama.291.10.1203

7. Inflammatory Marker (IM) Interpretation

     - If procalcitonin and ANC available, follow PECARN and/or Step-By-Step
     - If procalcitonin and CRP available, follow Step-by-Step

Step-By-Step4 PECARN5

z
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Made in collaboration with:

Meningitis-Encephalitis Panel Pathogens: E. coli (K1 serotype), H. influenzae, Listeria, Neisseria meningitidis (encapsulated strains only), 
Group B Strep, S. pneumoniae, CMV, Enterovirus, HSV-1, HSV-2, HHV-6, Human parechovirus, Varicella, Cryptococcus neoformans/gattii

 (Do NOT rely solely on the ME Panel if there is strong clinical concern for HSV infection.)
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