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Objectives

Characterize current practices in antibiotic 

prescribing in newborns. 

Describe the adverse effects associated with the 

overuse of antibiotics in newborns.

Develop antim icrobial stewardship m easures to 

optim ize antibiotic therapy in newborns.
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When antibiotics were first developed and deployed, 
the overwhelming consideration was control of 
pathogens. We now realize that their widespread 
application has considerable collateral effect on the 
microbiome, which may be of special importance in 
developing children

Aversa Z. M ayo Clin Proc. 2021;96(1):66-77

Traditional Antibiotic 
Use

Preterm  labor & prem ature rupture of 

m em branes

• 1/3 result of m aternal infection

• 79-87% of prem ature infants receive 

antibiotics in first 3 days of life

Risk of early onset infections (EO S)

• 35-50% m ortality risk in extrem ely 

prem ature infants

• X % m ortality risk in term  infants
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Wide Variations in Antibiotic 
Prescribing

Schulm an J. Pediatrics 2019; 144(5)::e20191105

Antibiotic Utilization 

Audit of antibiotic use in 158 VON centers

725 of 4127 (17%) infants received antibiotics 

○ No differences in use by level of unit
○ 44% EO S

412 of 725 (57%) received antibiotics for > 48 hrs

○ 26% had a positive culture
○ 17% had no culture obtained
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“Culture size is too small to grow bacteria.”

“Mom got antibiotics so you cannot rely on 
the cultures to grow.”

“The baby is clinically septic despite negative 
cultures.”

Short Term Risks 
Associated with Antibiotic 
Use

NICU adm ission for antibiotics 

• Separation from  m other

• Exposure to nosocom ial infections/ 

m ulti-drug resistant organism

Alter m icrobiom e

• Gut flora

• Respiratory m icrobiom e
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Outcomes of Early Empiric 
Antibiotic Exposure in Preterm

Population cohort study of 5296 preterm  infants < 

32 wksGA

Antibiotic exposure in the first week life increased

o Severe BPD (aO R 2.17)

o Severe m orbidity (aO R 1.88)

o Death (aO R 9.33)

Each additional day of antibiotic exposure in the 

first week of life associated with 14% higher aO R of 

death or severe BPD/m orbidity

Morbidity or Death After First Week of Life

Morbidity at Discharge

Vatne A. J Pediatr2022;doi: https://doi.org/10.1016/j.jpeds.2022.09.029.142(6):

Broad Spectrum Antibiotic 
Use Num erous trials have shown increased risks to preterm  

infant exposed to prolonged, broad-spectrum  

antibiotics

o Late onset sepsis

o NEC

o BPD

o Candidiasis

o M ortality

o Alterations in m icrobiom e
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Health Outcomes - Antibiotic 
Exposure in the First 2 Years

Evaluation of health outcom es in 14, 572 children

70% received antibiotics in first 2 years of life

Early antibiotic exposure associated with

o Asthm a

o Allergic rhinitis

o Atopic derm atitis

o Celiac disease

o O besity

o ADHD

Aversa Z. M ayo Clin Proc. 2021;96(1):66-77. 

In the United States, an estimated 400,000 
uninfected term infants receive empirical 
antibiotics at birth every year, and upwards of 
90% of extremely preterm infants receive 
antibiotics “
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What Can We Do?

Cantey JB. PediatrDrugs 2016;18:109–122; DO I 10.1007/s40272-015-0161-1

Prevention of infection
Im prove evaluation and em piric 
therapy
Shorten duration and/or narrow 
antibiotic spectrum   

Early Onset Sepsis (EOS) 
Risk M ultivariate risk assessm ent tool

Synthesizes risk factors and 
neonatal condition to estim ate risk 
of EO S
Validated for infants > 34 0/7 wks
Im proves consistency of practice
Requires closer observation of 
infants off antibiotics to avoid 
m issing cases of EO S

https://neonatalsepsiscalculator.kaiserperm anente.org/:
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EOS Risk 
Calculator
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Impact of the Use of EOS Risk 
Calculator 

KuzniewiczM W JAM A Pediatr. 2017;171(4):365–371.

Antimicrobial Stewardship 
Measures to Shorten 
Duration
Autom atic stop orders at 36-48 hrs

Start & stop order criteria

Im prove process of report culture results

Lim it duration of treatm ent for culture 
negative sepsis  

Educational program s
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ASP Impact on Antibiotic Duration of 
Therapy

RajarP. Neonatology 2020;117:673–686 

Measures to the Narrow 
Spectrum of Antibiotics

Standardize em piric antibiotic regim ens

Lim it cephalosporin use for em piric EO S

Enhanced laboratory m easures (PCR)

Surveillance program s
o indications for broad spectrum  
antibiotic use

o antibiotic resistance patterns

Education program s
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Summary 
W ide variations in current antibiotic 
prescribing practices exist

Prolonged exposure (>48 hrs) in absence 
of positive culture results

Antibiotic exposure in infancy associated 
with increased short and long term  risks

Efforts should focus on lim iting antibiotic 
exposure in newborns 

Q uestions?

Thank You
Sherry Luedtke, Pharm D, FPPA

Associate Professor

TTUHSC School of Pharm acy

806-414-9301

Sherry.Luedtke@ttuhsc.edu


