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• Modern epidemiology of fever etiology in infants 

• Evidence-based risk stratification 

• Implementation of contemporary care 

• Opportunities for quality improvement 

Objectives 



Febrile Infants - Objectives 

• Why do we do what we do? 
• How did we get here? 

• Where are we going? 

• What should you do? 
• Be consumers of evidence-based literature 

• Know you are doing best for your patients 

 

 

 

LP? not LP? 
Sick ? Not sick? 

Admit? Go home? 
Acyclovir? 



Benjamin 
12 days old 

CC: fever and difficult to wake up 

PMH: 38 wk gestation, born at home with 
midwife, saw pediatrician first 1 week ago – 
well at that visit 

PE: T=101   HR=202    RR=55    O2=94% 

Ill-appearing, sleepy, responds with a shrill 
cry to any stimulation, doesn’t open his eyes, 
tachypneic with clear lung sounds, 
tachycardic, extremities cool and pale, full 
fontanelle 

 

 



What’s wrong with baby Benjamin? 



What organisms cause serious/invasive 
bacterial infections in infants? 
• 1920-30s: β-hemolytic strep > E coli 

• 1930-40s: β-hemolytic strep (A>B) > E coli 

• 1940-60s: E coli, Staph aureus 

• 1970s: Group B strep (3.5/1000 births) > E coli (1/1000 births) 

 

 

 

Wientzen, R. L., Jr. and G. H. McCracken, Jr. (1977). "Pathogenesis and management of neonatal sepsis and meningitis." Curr Probl Pediatr 8(2): 1-61. 
 



80s-90s 

 

Bachur et al. Predictive Model for Serious Bacterial Infections Among Infants Younger Than 3 Months of Age. Pediatrics 2001;108:311–316 



What’s changed since the 80s? 

• Hib 
• Prevnar 
• Intrapartum penicillin  
• FDA screen for Listeria 



How about today? 

• 6 Pediatrics hospitals 2006-2012 

• Infants < 90 days 

• Term, previously healthy 

• Admitted to a general pediatrics 
inpatient service for fever 

 

• >2000 +BCx 

• 181 blood pathogens met 
inclusion criteria 

Biondi, E., et al. (2013). "Epidemiology of bacteremia in febrile infants in the United States." Pediatrics 132(6): 990-996. 
Greenhow, T. L., et al. (2014). "The changing epidemiology of serious bacterial infections in young infants." Pediatr Infect Dis J 33(6): 595-599. 

 



Step 
-by- 
Step 

 
2016 

Rochester 
Missed 16 

Gomez B, Mintegi S, Bressan S, et al. Validation of the “Step-by-Step” Approach in the Management of Young Febrile Infants. Pediatrics. 2016;138(2):e20154381 





Excessive Variability in Infant Sepsis Evaluation 
Pediatric Hospital Information System (PHIS) database 2011-2013 

Aronson, P. L., et al. (2014). "Variation in care of the febrile young infant <90 days in US pediatric emergency departments." Pediatrics 134(4): 667-677 
Greenhow TL, Hung Y, Pantell RH. Management and Outcomes of Previously Healthy, Full-Term, Febrile Infants Ages 7 to 90 Days. Pediatrics. 2016;138(6):e20160270 

LP? not LP? 
Sick ? Not sick? 

Admit? Go home? 
Antibiotics? 



Why reduce variation in care? 

• Universal application of evidence-based care (risk stratification) 
• Teach learners to be consumers of evidence-based care 

• Decreased cost 

• Decreased harm 

• Care becomes more efficient 

• Increased opportunity for observational research 

 

“I got burned 
once...” 

“I don’t practice 
cookbook 

medicine…” 



133 Teams Participating in Project REVISE 
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Project REVISE: 
Reducing Excessive Variation in Infant Sepsis Evaluation 

• Decrease variation in care of febrile infants presenting to the ED 
and/or hospital 

• Every infant needs a urinalysis and at least one serum marker (CRP, WBC, PCT) 

• Decrease use of unnecessary chest x-rays (CXR) in the care of febrile 
infants 

• Decrease admissions for infants presenting to ED's with fever who are 
at low risk of bacterial infection 

• Decrease length of stay for infants admitted to the hospital with fever 



Change package 

• Algorithms for ED care 

• Ordersets 

• CMPeDS App 

• Outreach to community pediatricians 

• QI data infrastructure 

 



Andrew 
35 days old 

CC: fever and runny nose 

PMHx: 38 week gestation, mother GBS+ and 
treated with ampicillin during labor, discharged 
to home with mother 

ROS: no cough, good PO/UOP, no rashes 

PE: T=100.4     HR=185    RR=45  

Alert, vigorous, good skin color and tone, clear 
lungs, no murmur, benign abd, no rashes 

 

CBC: WBC 11k, 45N 1B 35L  

CRP: <0.01 

UA: No LE, No Nitr, No WBC 



Xris 
12 days old 

CC: “shaking” 

Seemed to be jerking in his sleep for ~5 
minutes, now less interested in eating 

PMHx: 40 wk gestation, vaginal delivery, 
reassuring maternal serologies, discharged to 
home with mother 

PE: T=35.6   RR=35   HR=172 

Alert, vigorous, fussy but consoles 

Clear lungs, no murmur 

Few pustules on an erythematous base 
scattered over face, tiny vesicles with some 
crusting on top of scalp 

UA clean 

CBC WBC 16k: 33S 65L 

 



Clinical Presentation of Neonatal HSV 

HSV Disease Disseminated 
(25%) 

SEM 
 (45%) 

CNS 
(30%) 

Onset (week) 1st (2nd) 2nd-6th 2nd-3rd 

SEM findings 80%‡ 100% 60-70%‡ 

CSF Pleocytosis 60-75% 0%* >95% 

Key Findings Septic, 
Pneumonitis, 
↑ALT,↓Plts, 

↓ANC 

Vesicles, Ulcers, 
Eye Inflammation 
(subtle in some) 

Seizure, Irritability, 
Lethargy, Temp 

Instability 

*SEM disease may progress to CNS or Disseminated disease 
‡ Lesions appearing at some point in illness course 
 

SLIDES SHARED WITH PERMISSION FROM JBENNETT & RMCCULLOH “REVISE: ADVANCED MANAGEMENT CONUNDRUMS” ORIGINALLY PRESENTED 04/27/17 TO THE VIP NETWORK PROJECT 
REVISE QI PROJECT TEAMS 



Non-Specific Presentation 

• Fever alone 

• Irritability 

• Lethargy 

• Feeding difficulty 

 

SLIDES SHARED WITH PERMISSION FROM JBENNETT & RMCCULLOH “REVISE: ADVANCED MANAGEMENT CONUNDRUMS” ORIGINALLY PRESENTED 04/27/17 TO THE VIP NETWORK PROJECT 
REVISE QI PROJECT TEAMS 

• 22 year review of HSV cases at St. Christopher’s 

• Institutional strategy: testing and empiric acyclovir for all 
neonates with illness starting ≤ 21 days 

• 32 HSV cases; 50% had a nonspecific presentation  

• 75% with a non-specific presentation had fever 

Long SS et al.  HSV Infection in Young Infants in Two Decades of Empiric Acyclovir 
Therapy. PIDJ. 2011;30:0-6. 

 



Why is (local) consensus so challenging? 

 

Cases uncommon (1500 
U.S. cases/year); very small 
studies 

Diagnosis can be difficult 
early in illness due to 
nonspecific presentation 

Diagnostic tests limitations 
(local and universal) 

Test availability (local) 

High morbidity and 
mortality; concern for 
liability risk, omission error 

Experts don’t agree; Every 
argument has a champion 

SLIDES SHARED WITH PERMISSION FROM JBENNETT & RMCCULLOH “REVISE: ADVANCED MANAGEMENT CONUNDRUMS” ORIGINALLY PRESENTED 04/27/17 TO THE VIP NETWORK PROJECT 
REVISE QI PROJECT TEAMS 



 



 



Charlotte 
8 days old 

CC: abnormal lab result 

Hx: Check-up with pediatrician today for 
on-going jaundice 

PMHx: term gestation, vaginal delivery, 
maternal serologies reassuring 

ROS: less eager to nurse today 

PE: T=100.3    HR=180     RR=35  

Jaundice appearing, sleepy but arouses 
appropriately for age 

 

 



Alex 
6 weeks old 

CC: referred by PCP’s office, +RSV and 
fever 

 

PE:  T=102  RR=65   HR=185    O2=98% 

Alert, vigorous, audible nasal 
congestion 

Comfortable tachypnea, few rhonchi 

Good perfusion, no murmur 

 

 



PEM-CRC: 8 PEM sites, < 60d, T > 38.0, RSV status 
1248 infants, 91% pan-cultured 

 

Levine et al. “Risk of Serious Bacterial Infection in Young Febrile Infants With Respiratory Syncytial Virus Infections.” Pediatrics 2004;113:1728 –1734. 
Krief et al. “Influenza Virus Infection and the Risk of Serious Bacterial Infections in Young Febrile Infants.” Pediatrics 2009;124:30–39. 



Mercedes 
21 days old  

CC: breast mass and fever 

 

PE:  T=100.8   HR= 195   RR=45 

Alert, vigorous, no distress 

Right breast with 3cm erythema and 
induration in upper outer quadrant, no 
discharge, no fluctuance 

 

 







 


