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The	global	distribution	is	disproportionate.
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Neonatal antibiotic treatment affects experimental asthma 
severity
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Risk of asthma at school age  
[Asthma Predictive Index (Odds Ratio)] 
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Gut	bacterial	metabolism:	short-chain	fatty	acids	(SCFA)

SCFA:
• Used as	energy source by intestinal	and	mucosal immune

cells.
• Transported to the liver where they are	involved in	numerous

biochemical pathways of	lipid and	energy metabolism.	
• Involved in	immune response	regulation.
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From	correlation	to	causation
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FLVR	reduces	lung	inflammation	
Naive
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What	about	asthma	elsewhere?

Prof.	Phil	Cooper

Las	Esmeraldas,	Ecuador

1 5 15 

Risk of asthma at school age  
[Asthma Predictive Index (Odds Ratio)] 

87 subjects 136 subjects 

22 subjects 
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Forno et	al.	Thorax 2015



Rural	to	urban	transition



Ecuador	cohort:	epidemiology

Categorical variable Odds	
ratio

P

Maternal	antibiotics	during	
pregnancy

2.39 0.02

Vaginal	birth -2.42 0.03

Breastfeeding	over	5	months -0.17 0.02

Child	Ascaris infection 3.82 0.05

Child	Trichuris infection -8.18 0.004

Respiratory	infections 2.21 0.001

Potable	water 2.49 0.02



Microbiota in	babies	at	risk	of	asthma
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Atopic wheezeHealthy

3 months

Microbial	metabolites
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Hypothesis

Antibiotic-driven	alterations	in	the	
fungal	intestinal	microbiota	affect	
immune	development	and	asthma.



Can fecal fungal overgrowth influence atopy?
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Does	fungal	gut	colonization	influence	immune	development?
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Does	fungal	gut	colonization	influence	immune	development?
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Summary

• Changes	in	the	gut	microbiome	can	influence	asthma	
development.	

• Early	life	is	the	most	critical	stage	for	the	
development	of	the	microbiome.	

• The	first	100	days	of	human	life	represent	an	early	
‘critical	window’	in	which	microbial	dysbiosis
enhances	the	risk	of	asthma	and	allergic	disease.



Summary
• Microbial	dysbiosis can	change	with	geographical	
location.

• Asthma-related	microbial	dysbiosis is	both	bacterial	and	
fungal.

• Fungal	overgrowth	may	also	explain	immune	
alterations	that	lead	to	asthma.

• Prospective	observational	microbiome	studies	are	
critical	to	study		dysbiotic markers	that	precede	and	
may	be	involved	in	asthma	pathogenesis.
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