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Association Between Microbiome 

and Atopic Disease

 Asthma: most common chronic disease in pediatrics

 Greater risk in pre-term

 Food allergy: early exposure recommended

 Prevalence appears to be rising ~ 1.2%/decade

 Microbiome:

 Hygiene hypothesis - increased susceptibility to allergic disease with lack of early 

childhood exposure to infection, symbiotic micro-organisms and parasites

 Lower rates of allergic disease:

 Antibiotics

 Exclusive breastfeeding for first 4 months

 Vaginal delivery

 Furry pets



Microbiome Components

 Microbiome: sum of microbes, genomic elements and interactions in a 

given ecological niche

 10^6 microbe genes vs 2300 human genes

 Definitions

 Probiotic: live microbes 

 Prebiotic: non-digestible compounds  (HMOs)

 Synbiotic: pro- + prebiotic

 Symbiosis:

 Modulate type II immunity 

 Intestinal barrier function

 Mucosal immune system



Dysbiosis – Affects on Food Allergy 

and Occurrence in Prematurity

 Microbiome alterations: antibiotics, diet, infections, bacterial exposure

 Dysbiosis

 Change in food allergy outcomes

 Timing – first 100 days of life 1

 Prematurity:

 Development in the hospital

 Multiple insults

 Microbiome ~ # NICU days 2

1. Arrieta, M.C. (2015). Early infancy microbial and metabolic alterations 

affect risk of childhood asthma. Sci Transl Med, 7(307): 1-14

2. Neu, J. (2015). Preterm infant nutrition, gut bacteria and necrotizing 

enterocolitis. Curr Opin Clin Nutr, 18(3): 285-88. 



The Association Between Milk Feedings 

in the Preterm Population, the 

Microbiome and Risk of Atopic Disease

 Prospective cohort study

 Hypotheses:

 Specific microbiome pattern will be affected by nutrition, antibiotics and acid 

suppressive meds

 Microbiome patterns will be associated with the development of atopic disease

 Correlate maternal diet with presence of breast milk peptides

 Inclusion: ≤ 34 WGA, BW ≤ 2000 g in NICU

 Exclusion: major congenital abnormalities on GI tract or precluding trial 

completion, HIE



Procedures NICU NICU Discharge 4 months 12 months 24 months 4-6 years

Consent ●

Medical History ● ● ● ● ● ●

Gestational Age ● ●

Adjusted Age ● ● ● ● ● ●

Growth Parameters ● ● ● ● ● ●

Demographics ● ● ● ● ● ●

Stool Sample ● ● ● ● ● ●

Milk Sample ● ● ● ●

Oral Sample ● ● ● ●

ISAAC Questionnaires    ●

ImmunoCAP

Multiple Allergen

  

History and Allergy 

Questionnaire

●

Visit Questionnaire    



Milk Analysis

 Mass Spectrometry

 University of Nebraska protein database





Milk Protein Alignment



Sample Analyses

 All 4 samples:

 Bos taurus (cow),Felis catus (cat), Canus lupus familiaris (dog), Salmo salar (salmon), 

Equus caballus (horse), Tyrophagus putrescentiae (most/cheese mite), Aedes aegypti 

(mosquito), D farinae, D pteronyssinus, Hevea brasillensis (rubber), Procambarus

clarkia (crayfish)

 3/4 samples:

 Sus scrofa (pig), Cladosporium, Gallus gallus (chicken), Scylla paramamosain (crab)

 2/4 samples:

 Oreochromic mossambicus (tilapia), Prunus dulcis (almond), Crangon crangon

(shrimp), Triticum aestivum

 1/4 samples:

 Thunia alba (orchid), Periplaneta americana (cockroach), Catharanthus roseus 

(periwinkle), Phleum pratense (timothy grass), Penicillium citrinum, Curvularia lunata

(mold), Daucus carota (wild carrot), Oryza sativa (rice), Brassica rapa (cabbage)



Take-Away Points

 Changes in the microbiome have been associated with different outcomes 

in asthma, eczema and food allergy

 Premature infants are a special population who are at higher risk for asthma 

and microbial dysbiosis

 There is a lack of knowledge regarding the role of maternal breast milk in 

fostering a favorable microbiome profile and it’s role in allergic 

sensitization 



Future Plans

 Find sequences for all allergenic proteins 

 Correlate maternal diet with results from breast milk samples

 Serial runs on same donor

 Analyze NICU data

 Incorporate HMOs, post-translational modifications into analysis?
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