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Overview

} Changing paediatric practice developed
world

1 Increased allergy autoimmune neuropsych

1 Metabolic, cardiovascular chronic RD cancer
1 Premature infant

1 Probiotics not just the lactose fermenters

1 Specific conditions NEC Sepsis

an - strain effects




Paediatric practice has changed -i/n
developed world -implications for others

Associated with changes in many
environmental factors including lifestyle
(hygiene, foods, increased indoor life) and
advances in immunization, antibiotics and
emergency practices,

} paediatricians are spending  /ess time on
Infectious diseases, but

} more time on complex, poorly understood
and hard - to- treat chronic conditions, with

1 profound effects on quality of life for
patients and families, persist into adulthood

Mechanism(s) prevent?
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LiTe Events;

misNutrition ADHD/autism dementia
Ubpb Fears/anxiety/  Multiple sclerosis
depression
Microbiome - Obese/STC VitD deficiency
Immune Allergy Metabolic

EntericNS Al -type | syndrome
15D Complex IBD




Immunological dysregulation is the basis
....but the Gl tract is the primary site of
interaction between host and immune

system
MICIODIOME
-IMMUNE: Allergy
EntericNS
Autoimmune
type | diabetes/coeliac
IBD Cancer :

testicular ?
thyroid

Round J Nature Reviews

ology2009 313 colorectal



Development of the intestinal
mucosa in the premature infant

1 Infant exposed in utero to microbes/other via
amniotic fluid=Mother and her surrounds

1 Immunoglobulin transfer mother to infant

; Mode of delivery dvaginal sample of maternal
vaginal and colonic flora, casesarian NOT 0
decrease lactobacillus &bifidobacterium spp

} Feeding - mothers milk - bact/macrophages

vl nter act i oncommensalsidiff oo s
pathogens, TJ and anti - microbial peptide,
nutritonals écyt oprotect, epit]

feration, secretion - Sensing by ENS vagal
2 CNS Patel, R, Lin P, Gut Microbes 2010 1,3,
186 Bercik P Gut 2011
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Berkes, J et al. Gut 2003:52:439-451
pathogens can act to alter junctional proteins or via
actinomyosin ring

C difficile B fragilis EPEC V cholera  C perfringens
Toxin A, B Fragilisin MLC kinase HA protease  Enterotoxin
PKCo/PKCB  E-cadherin MLC — Occludin Claudin
l proteolysis phospho- dephosphorylation redistribution
rylation | Y
Rho/Rac/Cdc42 Z0]1 Occludin
inactivation redistribution degradation
Actomyosin ring s TJ protein
alterations redistribution

|—> Tight junction alterations ‘—‘



Probiotics definitions

+ An oral supplement or food product that contains a
sufficient number of viable organisms ( to alter the
microflora of the host* ) AND has the potential to
deliver health benefits =mimic commensals Food
and Agriculture WHO 2001 Genera: lactobaccillus,
bifidobacterium, streptococcus ofermentive
anaerobes Metchnikoff 1907, Yakult 1935,1965

1 (prebiotic =a non digestible food ingredient that
benefits the host by selectively stimulating the
favorable growth or activity if 1or other indigenous

probiotic bacteria eg oligosaccharides nucleotides

breastmilk ) >>> SOLUTION??subset of
QMMENSALS3marker of Migrobibitiglfigalth

126 p1217




Probiotic actions*specific to strain
lumen, mucosal surface & beyond
e~ g

Probiotic Bacteria

Maintenance of barrier function &
Regulation of intestinal permeability
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Specific conditions NEC

+In necrotizing enterocolitis,10% <15009g

+ Prem, enteral feeding formula, inappropriate
proinflammatory response and bacterial
colonization

} 80% of 400 plus microbes are unculturable oneed
molecular methods

} Bacterial DNA amplified, Terminal restriction
fragment length polymorphism( T_RFLPa)nalysis
and library sequencing

1 Decreased diversity and increased abundance of
proteobacteria in NEC affected infants. NEC more
similar than twins

Wang Y ISME J
2010 3 * 944
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Specific conditions :late onset
sepsis

1.All infants born in Norway 1999 - 2000 464
(99.6%) enrolled<1000g <28 weeks after day 6

Low rate sepsis 19.8%

Coagulase neg enterococci 47% Mort 10% and
candida mort 43%

Feeding by day 3 human milk (98%) FEF 170 - 180
mL/kg by 3 " week Ronnestad A Pediatrics 2005

2. Colonisation with Gram negative bacilli
gentamicin resistant predicts gentamicin resistant
Gnc?( sepsis in VLBW infants 2004 - 2007 (New
Yor

lous diseases J 2010



Systematic reviews NEC LOS

; Barclay 2007 Deshpande 2010 Pediatrics
Alfaleh 2011Cochrane review

1 Probiotics reduce NEC 2 or 3 RR 0.35
1 All cause mortality RR 0.4
Product s, Conditi on, BUT

; Let look at some of the major studies cited -
sepsis and NEC effects in different directions?

; Change product change outcome?

1 Changes over time 1997 +evidence
decreasing NEC incidence with increasing
standards eg fresh breast milk?sepsis +/ -




( NEC 2
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Death
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Bin Nun 145 V

2005 <1500g 3Vs 8
Israel

Lin 2005 367<1500g (survive 7 vs 20
Taiwan .7d)

Lin 2008 460 <15009g 2vs 9 NS
Taiwan

Manzoni 304 less than 1500g 6VvSs 12
2009

Italy




1.Prescribe ideal care for your
patient-Guidelines and protocols

1 Optimal health of mother prenatally nutrition
exercise D and microbiome

1 Optimal care of pre - iminent preterm delivery
Including transfer

1 Optimal care peri - partum prompt treatment
of sepsis early feeding with  human milk

1 Care with fortifiers in early weeks pp

1 Optimal Home care Breast feeding, Home 0
family happy (not depressed) adequate
resources and education probiotics executors




2.Add RCT of specific probiotic

1 2006 Infloran or  ABC Dophilus Infant Powder

; Power calculation and register with trials
registry

+ Verify ostrains confirm Tissue Register and

guantify
1 Culture for contamination

1 transport

Victorian trial commenced October 2007

1 1100 infants <1500g OR <32 weeks
Incidence of LOSepsis and range of secondary




3.Monitor- independent DMSC

Responsibility

Informed parents

} Study nurses and neonatologists CRF
1 Trial co - ordinator

1 Statistician Susan Donath

» DMSC decided 100, 200 400 and 700 infants
Neonatologist

; Infectious diseases
\ jals infectious diseases
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. If it works ..... disseminate
.translate specific combination(s)

Responsibility : Listing :Pharmacological
Standards Europe Health Canada submission
to FDA August 2010. Companies will need
incentives and assistance $Price up

|dentity registered.

Probiotic activity

Route of admin, Dosage and form
Use or purpose evidence
Cautions adverse events




+ Product factors of reliability; strain - subtype, reqistry
at tissue bank, the supply chain, the ability to test for
guality and contamination in batches will remain
concerning,

1 Clinicians recommending a probiotic should apply
the same principles and standards that apply to other
forms of therapeutics, understanding the specificity
and stacking up the strain - specific data from
adequately powered randomized controlled trials
Including our study.




