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Objectives:
• Identify exposures that may alter the maternal 

microbiome

• Discuss potential health implications for 
offspring health related to altered antenatal 
microbiome composition 
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Mechanisms influencing Development

Endogenous	Factors		
• 		Gene c	variant	
• Neurohormones	
• Oxida ve	stress	
• Inflamma on	

Exogenous	Exposures	
(Exposome)	
• Stress	

• Medica ons	
• Diet	

• Pollutants	

														Offs

p

r ing	
• Microbiome/Immunity	
• HPA	Axis	Responsiveness		
• DNA	Methyla on	
• Telomere	Length	
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Altered	ini al	microbiome	
composi on	associated	with	

altered	methyla on	

Contributors	to	Fetal	Programming		During	Pregnancy	

Suscep bility	to		Diseases	

Altered	gut	microbiome	
influences	development	of	HPA	
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2 Questions:

1. What is known about 
the antenatal 
microbiome?

2. Do variations in the 
antenatal microbiome 
influence offspring 
health?



Integrative 
Review

Figure 2. Literature Review Process 

	
Literature search: 

Potentially relevant 

publications identified by 

literature search with 

keywords (n=254) 

Filter:  

Publications preliminarily 

meeting inclusion criteria 

(n=76) 

Publications excluded after 

review of title and for 

duplication (n=178) 

Publications selected for 

full-text retrieval and 

assessed for methodological 

quality (n=28) 

 

Publications excluded after 

review of abstract (n=48) 

Publications excluded after 

methodological appraisal (n=8) 

Publications included for 

integrative review (n=20) 
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Results Overview

• Small sample sizes

• Observational and randomized control trials

• Ambiguous findings 



Main factors identified 
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Inflammatory 

Bowel 

Disease 

Intrapartum Antibiotic Administration 

and the Development of Disease in Offspring 
Michelle L. Wright1, Cindy M. Anderson1, Denise M. Korniewicz1, and Joyce E. Ohm2  

1College of Nursing, 2School of Medicine and Health Sciences, University of North Dakota, Grand Forks, ND 

Purpose 

• Antibiotics are administered to up to 80% of 

women delivering babies  

• Cesarean Section 

• 18.5 million yearly world wide 

• 32% of all deliveries in US 

• Group B streptococcus colonization 

• 10-30% of all pregnant women 

• All antibiotics cross the placenta to the fetus 

• >90% of ALL drugs have unknown effects  

• Chemical exposure in utero can alter gene 

expression 

• 179 times therapeutic antibiotic levels measured 

in fetus with routine maternal treatment 

• Exposure persists after delivery 

• No studies of long term outcomes in offspring 

• Alterations in epigenome and microbiome in 

animal models 

• No human studies to date 

 

Potential Health Implications 
• Examine current evidence to identify potential 

health implications in offspring of intrapartum 

antibiotic exposure including: 

• Epigenomic remodeling 

• Microbiome perturbation 

• Immune system development 

Organizing Framework 
• David Barker’s theory of Developmental Origins 

of Health and Human Disease postulates: 

Early Adverse Event 
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Clinical Implications

• Mode of birth

• Infant feeding

• Environmental 
toxicants

• Antibiotic use



Thank you!

Questions?
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