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Farm life:  

·exposure in rural farming environments  

·Increase  Non-pathogenic microbial strains 
(Acinetobacter  lwoffii ) 

·When administered to pregnant rodents,  

·allergy-protective effects in the offspring , 

·increased expression of IFNƞ  

 

Health Nut Study  
·3000 cohort study in Melbourne 

·Less allergies if have dog inside house p 0.043 compared 

to outside p 0.66  

·More siblings the less allergy 

 

http://www.thepaediatriccentre.com.au
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Initial Intentional Probiotic Use  
·Eli Metchnikoff - early 20th century (Russian Nobel laureate, 

Pasteur Institute in Paris)  

·Observed 

·Bulgarians who drank milk fermented by lactic-acid producing 
bacteria had long lives 

·Lactic acid lowers gut pH and inhibits the growth of some 
pathogenic bacteria.  

·Henry Tissier at Pasteur Institute identified bacteria common in 
breastfed infant stool: Bifidobacteria 

·Lactobacillus acidophilus breaks down lactose and allows lactose 
intolerant individuals to drink milk 

Probiotics and Prebiotics Modulate the  

Intestinal Microbiota and Immune Responses 
Probiotics  Prebiotics  

Healthy microbiota  

Modulation of immune responses  
ÅEpithelial integrity  
ÅIgA secretion 

ÅTreg, Th1/Th2 activity  

Allergic disease  

Treg 

Th2 

Th1 

Probiotics how it works  
·Modify the enteral antigens  

·Modify gut barrier functions  

·Regulation of secretion of inflammatory mediators  

·Promote endogenous barrier  

·Reduce the IgE levels  

·Reduce Th2 cytokine response.  

·Probiotics can train the immune system to distinguish 
pathogens and non harmful antigens.  

·The aim is to prevent the immune system to overreact to non 
harmful antigens which is the genesis of allergies  

 

Probiotics 

·Produce lactic acid- lowers the pH of intestines and 
inhibiting bacterial villains such as Clostridium, 
Salmonella, Shigella, E. coli, etc.   

·Aid absorption of minerals, esp Ca, increased intestinal 
acidity. 

·Production of ɓ- D- galactosidase enzymes that break 
down lactose. 

·Produce vitamins (especially Vitamin B and vitamin K) 

·Act as barriers to prevent harmful bacteria from 

colonizing the intestines 

 

 

 

 

 

 

Microbiome 
·Vagina Microbiome 80% lactobacillus,  

·Newborns have actinobacteria , proteobacteria  and 
Bacteroides 

·Placenta: 320 mothers:  

·Ecoli, Bacteroides,  

· Is similar to mothers oral microbial  

·Once born the baby gets the hug skin bugs.  

·Breast milk: a bacterial soup: strept , Staph, Serratia, 
Corynbacteria 

·Mothers who eat high fat diet have different gut flora in the 
baby 

Early Pregnancy Obesity  and 

probiotics  
 
·Laitinen  2008: RCT New Zealand Study 
·256 women: 7% obese, 21% overweight  
·Placebo/diet vs LACTOBACILLUS 

RHAMNOSUS GG AND BIFIDOBACTERIUM 
LACTIS  

·Lactobacillus acidophilus: Group 
·preserve  insulin sensitivity  
·Improve Glycaemic control   

·Obese and GDM:  
·have decrease microbial diversity  

 
 

 

http://images.google.com/imgres?imgurl=http://media-2.web.britannica.com/eb-media/98/9998-004-C54C3EE8.jpg&imgrefurl=http://www.britannica.com/EBchecked/topic-art/378080/12972/Elie-Metchnikoff&usg=__dSDmwbmIebz_WD7PaEg56dVnVU0=&h=300&w=240&sz=24&hl=en&start=1&sig2=zCKsMknG_MDMPO4Q3ArWZg&um=1&itbs=1&tbnid=caoW2JowHATgRM:&tbnh=116&tbnw=93&prev=/images?q=Metchnikoff&um=1&hl=en&sa=N&rls=com.microsoft:en-us&rlz=1I7SKPB_en&tbs=isch:1&ei=hObES-62GcKblgfvqbCDDA
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Probiotics for preventions of GDM 

·2014 Cochrane: Barrett HL et al  

 

Maternal Probiotics and Genital 

infection  

Other outcomes: of probiotic in 

pregnancy 

·Benefit in prevention of Allergy  

·No difference in  

·Birth weight  

·Neonatal death 

·Miscarriage rate 

·Preterm delivery  

·LSCS rate 
 

Microbiome T1 vs T3 

· 91 pregnant fecal bacteria  

T3 

 Increase in Proteobacteria  and actinobacteria  

 Decrease of Bacteroidetes and increase firmicutes  

 supports growth of fetus growth  

 induces  insulin insensitivity  

·Obese women have T1 is already similar to T3 microbiome 

·Excess eating is associated with this Microbiome.  

Cell. 2012 August 3; 150(3): 470ð480. doi:10.1016/j.cell.2012.07.008.  
Host remodeling of the gut microbiome  and metabolic changes during pregnancy  

Omry Koren  

 

Probiotic in pregnancy  

·Lindsay  Am J Clin Nutrit  2014: 6: 1432-1439 

·RCT: 138 pregnant Women 

BMI 30 to 40 

Probiotics from 24 weeks 

No difference in Glycaemic control  in those with high BMI 
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Mastitis 

·Dysbiosis 

·Single strain of pathogenic bacteria  

·Lactobacillus disappear 

·Most common organism is Staph Aureus, Staph Epi esp 

chronic infection  

·Qiara is L Fermentum 

·Danone has L Salivarius 

RCT  n 352 

A) L. fermentum  CECT 5716 (n=127) 

B) L. salivarius CECT 5713 (n=124) 

C) Antibiotics (n=101) 

 

Inclusion:  

breast inflammation,  

painful breastfeeding  

milk bacterial count 14 log10 (CFU)/mL  

milk leukocyte count 16 log10  

cells/ mL.  

74 had fissures  
 

 

:  

 

Bacterial Count  Lactobacillus vs Antibiotics  

Results 
·Breast pain reduction similar between the 2 probiotics  

·Bactrim is the most effective  

·Augmentin is next  

·Amoxil and Flucluxacillin  was less effective  

·88% Grp A  L Fer and 85% Gp B L Sal complete recovery 

·Stop breast feeding and vaginal candidiasis only in antibiotic 

Gp 

·Mechanism is related to probiotic stimulating the immune 

system 

Microbiome LSCS vs NVD 

·Vagina: lactobacillus, provotella , sneathia 

·LSCS: is hospital organism Staph and C Difficule  

·Lower bifidobacterium  and lower bacteria diversity  

 

·High fat diet affects the intestinal microbiome   

·Increase non pathogenic campylobacter in the infant  
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Caesarean section: Bifidobacteria   

Gronlund MM et al. J Pediatr Gastroenterol  Nutr 1999;28:19-25 

Suggestions from a Midwife 
Decrease use of antibiotics 

 

Kaplan-Meier analysis of cumulative incidence of chronic asthma.  

Roduit C et al. Thorax 2009;64:107-113 

Copyright © BMJ Publishing Group Ltd & British Thoracic Society. All rights reserved. 

Caesarian vs Normal vaginal delivery and 

Asthma Rates 

Intestinal Microbiota  in  

Allergic and Non -allergic Children  
· Allergic children have altered microbiota  1,2,3 

 
· lower counts of lactobacilli and bifidobacteria  
· higher levels of Staphylococcus aureus and Clostridium 

difficile  

 

· Differences precede onset of allergic disease 4,5 

· lower counts bifidobacteria  and enterococci at 1/12  
· lower counts of bifidobacteria  and bacteroides at 

12/12  
· higher counts of clostridia in first weeks and at 3 

months 
· more often colonised with staphylococcus at 6/12  

 

 

· Allergy  

 

1. Degradation/structural modification of enteral antigens. 

2. Normalization of the properties of aberrant indigenous 
microbiota and of gut barrier functions. 

3. Regulation of the secretion of inflammatory mediators, and 
promoting development of the immune system.  

4. Prevents food allergy by promoting endogenous barrier 
mechanisms and alleviating intestinal inflammation. 

5. Stimulating immune response and reduction of serum IgE 
levels. 

6. Reduction of Th2 cytokine response. 

 

Probiotic examples 
·Lactobacillus sp. 
· reuteri 
· casei 
· ramnosus 
·Acidophilus 

·Streptococcus sp. 

·Bifidobacterium sp. 
· Infantis (breastmilk) 
· lactis 
· longum 
·breve 
·bifidum 

·Sacharomyces boulardii  

·Enterococcus sp 

·Mixtures 
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Immuno-modulation factors:  

 Potential Good Bugs 

·Lactobacillus GG or Rhamnosus 

· Allergy prevention  

·L. Reuteri  

· Colic 

·L. Fermentus / Salivarius  

·Mastitis 

·L. paracasei: obesity  

· B. Breve 

· Breast milk probiotic, allergy  

· Infloran : L. acidophillis  /B. Bifidum: Necrotising Colitis prevention  

·Saccharomyces boulardii ,  L.acidophilus and B bifidum : Diarrhoea 

Yakult 

·Yakult: L Casei  

·6.5 Billion units in 65 ml  

·Light has 10.9g/100ml  has Sweetener 955  

·Normal Yakult has 17.5g/100ml  

·1 teaspoon has 4g 

·Yakult has 4 teaspoon of sugar in 65ml 

·Fruit Juice is 10g/100ml  

Antibiotic-associated Diarrhea 

Systematic review of 9 RCT: 60% reduction in 
incidence and duration of antibiotic associated 
diarrhea compared with placebo (P<0.01) 2002 

9/10 pediatric trials (different products) favored 
probiotics (RR 0.49; 95% CI 0.32 to 0.74).  

 

Johnston BC. Cochrane Database Syst Rev, 2007 

DΐSouza et al. BMJ, 2002 

What I do: recommend 2-4 weeks of probiotics for all kids 
who receive an antibiotic prescription. 

 

Probiotics: Diarrhoea with 

Antibiotics  
 

 

·Vanderhoof et al ( J Pediatr  1999) 

·202 children, 6 mo - 10 yr, otitis/pharyngitis, 
amox/ amox-clav 

·Oral antibiotics in an outpatient setting for 10 
days 

·Lactobacillus GG, 10 (<12kg) or 20 (>12kg) billion 
cfuΐs for 10 d 

·Rated stool consistency and frequency 

·26% of controls and 8% of L GG had diarrhea 

·Of those with diarrhea, 5.9 days in placebo, 4.7 
days in L GG 

Probiotics: Infectious Diarrhoea 
 

·Infectious diarrhea:  
·Van Niel et al ( Peds 2002) 
·Systematic review of 9 studies (all outside US, 1 -36 

months) 
·Various probiotics (4 used L GG) 
·Mean reduction in diarrhea of 0.7 days (95% CI: 0.3-

1.2) 
·1.6 fewer stools in L GG groups (95% CI: 0.7-2.6) 
·Dose response curve with higher L GG dose 

 
·Two other meta -analyses also showed benefits, 

particularly with L GG 
·Allen et al. Cochrane Database Syst Rev, 2004 
·Szajewska et al. J Pediatr  Gastroenterol  Nutr , 2001 

Probiotics: Day Care 
 

·Prevention of infections in day care:  

·Weizman et al ( Peds 2005) 

·Double-blind, placebo -controlled RCT 

·14 day care centers in Israel, 4 -10 months of age 

·Formula with B lactis , L reuteri , or no probiotics (no 
breastfeeding)  

·Mean intake: 1 billion orgs  

·Intervention and follow -up totaled 12 weeks  

·Both probiotic groups had:  

·Fewer febrile episodes  

·Fewer diarrhea episodes 

·Shorter diarrhea episodes 

·No difference in rate or duration of respirator illnesses  

·L reuteri  group did significantly better than B lactis  group 
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Probiotics: constipation 

·Meta-analysis of 5 RCTs (3 adults n = 266; ) 2 children, n 

= 111). In adults, data suggest favorable effects of 

several probiotics. In children, L. casei rhamnosus Lcr35, 

but not L. rhamnosus GG, showed a beneficial effect. 

Chmielewska A. World J Gastroenterol, 2010 

 

·Anecdotally, Iΐve had good success. More research 

needed on effectiveness for constipation!   

Probiotics: colic 

·RCT of L reuteri vs. simethicone for 28 days in 83 breast-
fed infants  

·Daily median crying time 

·Day 7 P:159 minutes vs S: 177 minutes 

·Day 28 P: 51 minutes vs S: 145 minutes (P<0.01)  

·Percent responders by 28 days:  95% of Probiotic vs. 7% 
of simethicone  (P<0.01) 

·No adverse effects reported 

Savino F. Pediatrics, 2007  

Probiotics: Respiratory Illness 

·Weizman, et al. 12 weeks of B lactis or L reuteri vs. TAU 

controls 

·Significant reductions, all favoring L reuteri in 

·Days with fever (0.17 vs. 0.8, P<0.001) 

·Episodes of fever (0.1 vs. 0.4, P<0.001) 

·Antibiotic prescriptions (0.06 vs. 0.19, P<0.05) 

Weizman, Pediatrics, 2005 

Probiotics: Nosocomial infections 

·L GG to prevent nosocomial GI and Respiratory 
infections 

·RdbpCT, N=742 hospitalized children  

·Dose L GG 109 daily in 100 ml fermented milk 

·RRisk of GI infections 0.4 for LGG vs. placebo; NNT 15; 
(vomiting RR 0.3; diarrhea RR 0.24) 

·RRisk of Respiratory infections 0.38 for LGG v placebo, 
NNT 30 

Hojsak I. , et alPediatrics, 2010 (May) 

 

Probiotics: prescribing 

·Which organism to use? 

·S boulardii, Lactobacillus, and E faecium have prevented 

antibiotic-associated diarrhea 

·L GG and L reuterii reduced infectious diarrhea  

·L GG for eczema 

·L reuteri for colic 

·Which product? What dose? How long? 

·Side effects? Cost? 

Probiotics: recommending 

 

·Lactobacillus rhamnosus GG, reuterii,  best studied to date 

·Combination products not well studied, but may work as well 

·Typical effective ΓdoseΔ: 10 billion organisms/d 

·Most require refrigeration  

·Can give in cool food/drink 
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Probiotics in infants 

for prevention of 

allergic disease and 

food hypersensitivity  
David A Osborn, John KH Sinn  

 

Royal Prince Alfred Hospital  

Royal North Shore Hospital 

Australian Satellite of the Cochrane Neonatal 

Review Group, Australia  

Probiotic versus no probiotic:  

Infant eczema: 13 trials, 1911 infants  

Heterogeneity: P = 0.37; I² = 8%  

Test for overall effect:  

 P = 0.001  RR 0.79, 95%CI 0.68, 0.91  

Eczema ð Probiotic containing  

L. rhamnosus versus other probiotic  

Test for subgroup differences: P = 0.18, I² = 45.3%  

RR 0.68 95%CI 0.53, 0.86  

RR 0.83 95%CI 0.70, 1.00  

Administration of Probiotic and 

Peanut OIT: RCT  Mimi Tang 

JACI March 2015 

·L Rhamnosus: 

·62 RCT: Wheal < 10 and > 10mm for 18 months 

·Ages 1 to 10years 

·82% desensitised for 5 weeks after stop OIT with Probiotic  vs 
7% with placebo 

·Associated Decrease peanut IgE in Probiotic group.  

·OIT alone without Probiotics had success rate of 63 to 93% 

 

 

Fuller & Gibson 1997, Scand J Gastroenterol  Suppl (222):32-40 

Prebiotics (functional food)  
·Non-digestible food ingredients that 

stimulate the growth and/or activity of 
probiotics 

·Typically oligosaccharides: 
galactooligosaccharides (GOS), fructo-OS 
(FOS), xylo-OS (XOS), Inulin 

·Found in:  

·Breastmilk 

·Jerusalem artichoke, chicory root, raw 
dandelion greens, leeks, onions, garlic, 
asparagus, whole grains, beans, banana 
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Top Food Prebiotics: 8g per day 
Chicory:    64% fiber by weight      ingest  10g  

Jerusalem Antichokes  31%   19g 

Dandelion Greens:   24%   25g 

Garlic     17%   34g 

Leek    11%   51g 

Onion:    8%   70g 

Asparagus:   5%   120g 

Bran:    5%   120g 

Wheat flour:   5%   120g 

Banana:    1%   600g 

Soluble fibre  

·Can be a prebiotics 

·Some causes bloating and colic 

·eg FOS, inulin 

·Metamucil is a insoluble fibre  (psyllium) is not a good 

prebiotics and  not recommended to kids < 13 yrs 

·Prebiotics are indigestable  fibre  

·Benefibre is soluable and can be used after 1 year of 

age. Is 100% wheat dextrin: is a prebiotic  

Prebiotics and Gut flora  

Gastric pH and Gut flora  

·In Humans had a 25% increase of 

allergy associated with Antacid 

ingestion after 3 months  

·Proton pump inhibitors: causes 

more pathogenic organism: 

Salmonella, Clostridia  

 

Bavishi, DuPont: AP&T  2011;34 (11-

12), p1269-1281 

Higher Bifidobacteria counts  

and decrease pH 

Van der Aa et al., CEA, 2010 


