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Newcastle Neonatal Research Team

A Approach to studying NEC and microbiome
A Collaborative trials

i ELFINT Lactoferrin RCT GLF N
i SIFTi Feed speed RCT
p SIPU,

A Nested mechanistic studies
i SERVIS & Great North Neonatal Biobank GreA ( ,
I MAGPIE (nested in ELFIN & SIFT) e

A Active trials M@@ﬁ%
i INDIGO opened September 2017 INDIGO
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How far could we go doing rubbish Eitorie e

research?

Garbageresearché how much science
using the rubbish bin!
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The Gut 75,

The Inner Tub’e_ﬁijL :1‘
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Milk i food or biochemical signal? The Gut; -

.-1
The Inner Tub’e_lpfvu_fe

Fluid Nutrients Metabolites

Immune Hormones Microbes

Change in thinking - Breast milk: developmentally regulated
maternal-infant biochemical signalling pathway
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Gut - most important immune organ

A Microbial > human cells
A Microbial >>> human genes

A Interested in functional effects

I Metabolites produced by
bacteria and nutrients

I Bacterial gene function
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Mechanisms & effects change over Biomedicine

the life-course

Life-course

Immune
system
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NEC is result of abnormal interactions Biomedicine

between these elements
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Day to day practice to reduce NEC In  Biomedicine

large NICU

AStrongly promote motherC
I Leadership, resources, beliefs etc.
A Evidence based practice
I Infection control, antibiotic use etc.
I Blood transfusion?
I Probiotics?
I Donor milk??
I Feeding rates?
I Lactoferrin?
We need large RCTs +/- meta-analyses
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Pragmatic RCT paradigm: intervention Biomedicine

(exposure) and outcome (phenotype)

Exposures & risks Phenotype

Modifiable
Milk type Health
Antibiotics
Etc.
Disease

Not modifiable* . NEC
Delivery mode Sepsis
Gestation

Challenge with NEC: how does the intervention (exposure) work?
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NEC complex interplay: modulating &  Biomedicine

Interacting factors

Exposures & risks Ol mmeutnyep e 0

Modifiable
Milk type
Antibiotics
Probiotics

Phenotype
Health

Genetic
Epigenetic
Immune

Disease

Not modifiable*
Delivery mode NEC

§
Gestation % Sepsis

Genetics

OGut community type
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Strong evidence: dysbiosis precedes Biomedicine
NEC T association or causation?
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NEC and microbiome

A Explosion of published studies
A Different methodologies, technical, 16s regions etc.

A Key limitation i observational design

A Challenges
I Robust capture and definition of exposures
I Robust definition of outcomes
I Complexity of the NEC phenotype
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Clinical research challenge in NEC

Need large pragmatic RCTs
I Almost all RCTs under-powered for NEC

lLarge RCTs designed to oOtest
principlebo
I Pilot work could be better (e.g. probiotic trials)

Basic clinical research in preterm baby is challenging
I Practical and ethical aspects ‘
I Logistics & sample size
I Funding

o i
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Gut microbiomiccommunities- complex  Biomedicine
exposures

S o

Observational study:
what is happening,
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Animal & enteroid models essential to Biomedicine

Improve understanding NEC mechanisms

A Cellular mechanisms i TLRs, signalling etc.

Challenges
I MicrobiomicoOmi | 1 eud 1 s di fferei
I Nutri ti onal oOomi |l 1 eud 1 s d

I Extremely low gestational age (<75% full gestation)
Almpossible to mimic in animal models

I NEC antecedents are uniform & may lack validity

i NEC O0di agnosedo at di ffer
AClassically post-mortem

Translation to NICU is challenging
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Access to gut Is difficult but this Is where Biomedicine
the action Is

Gut microbial
communities

Research based on stool & urine samples i multiple limitations

Nutrients

Challenge i make the most of the opportunity
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How do nutrients modulate gumicrobiota?

Amino acids
Urea

Lactoferrin

@

HMOs

Human milk
oligosacharides

I Fatty acids

Carbohydrates

Gut microbial

ecology
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What nutrients and metabolites are Biomedicine

produced?

Short chain fatty acids
e.g. butyrate

i

/ Amino acids

Bile acids

Gut microbial
metabolism

l \N Phenols

Vitamin B, K Choline
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Hostmicrobe metabolic axes Blomedicine

Metabolic &

Gut microbes . .
Immune function

Hostmicrobe metabolic axeg Y dafirécfional
Interactive chemical communicatid A I K g |

J K Nicholson et al. Science 2012;336:1262-1267
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Short chain fatty acids (SCFAS)

Clostridia,

HMO, lactate, Eubacteria
Roseburia

®9
—

linoleic acid
etc.

Gene expression: multi-organ targets
A Promotion of Treg cells
A Cytokines
A Antimicrobial peptides
A Mucous production
A Gut brain axis
A Etc.
Newcastle
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Choline

Choline Clostridia 'y
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——

o lleeliN[eEI Bacteroidetes 7  Trimethylamine Oxide

Complexrole
A Cellmembrane

A Neurotransmitter TMAO € increased risk
adverse cardiovascular

A Methyl donor

1

events
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Summary schema

Different types of

Dietar
4 bacteri a w’i.

: @@ heé
nutrients

{ )

———————————

affect Differences in pattern
of met abol it

l

Limitless range of

health and disease
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The potential range & complexity Is

enormaous

>500 bacterial
species in preterm X
|, %

>50,000 metabolites

RCTs at least allow 1
us to control for 1 Interaction in each
exposure!

Breast milk
proteins,
HMOs, FAs

baby Is unique
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Nutrients & metabolites & microbes

A RCTs are essential to change practice
I But progress will be very slow

I Registry based trials (e.g. WHEAT) are
Important addition

A Observational studies & animal models continue
to be essential to aid understanding of basic
biology

ANestinigndeowenti onal 6 mech:
within RCTs T unique opportunity
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Great North Baby Biobank

A Started 2010 ‘
I N=570 preterm infants <32 weeks gestatlon ;
I >75 cases with NEC (includes referrals) e
I Daily stool & urine samples
I 0.5mL breast milk (only where sufficient)
| Salvaged blood

AbWasted speci mens

I Resected gut tissue (if operation needed)
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A Governance
A Logistics
A Archiving
A Funding

GREAT ¢ 3
NORTH

NEONATAL BIOBANK
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