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Scope

1. Microbial Influence in GI disease

2. Changing the “bug-scape”

1. Probiotics & Prebiotics

2. Antibiotics

3. Fecal Microbial Transplantation

3. The evidence for microbial manipulation

1. Diar

2. IBS

3. IBD

4. Liver Disease





The Microbial Balance

Hollister et al. Compositional and functional features of GI Microbiome and effects of health. Gastro 2014



Our Microflora Evolves



WGO Probiotic & Prebiotic Guidelines 2011. J Clin Gastroenterol 2012





Faecal Microbiota Transplantation (FMT)

The new kid on the block?

◼ Animals ◼ Ancient Medicine

1. “Yellow-Dragon 

Soup” CHINA

– Tong-Jin Dynasty 

4th Century

– Ming Dynasty     

16th Century

2. Modern Medicine
EISEMAN B, SILEN W, BASCOM GS, 

KAUVAR AJ. 

Fecal enema as an adjunct in the treatment of 

pseudomembranous enterocolitis. Surgery. 

1958 Nov;44(5):854-9. PubMed PMID: 

13592638.



REANIMATE





Potential Utility of FMT

Smits LP. 

Therapeutic potential 

of FMT. Gastro 2013



“Cure-all”

The race for 
indications...

POOP is free…

Anyone can do it!

Long-term 
Effects

Metabonomic

Regime Change…



Chronic Gut conditions amenable to microbiota 

manipulation

Diarrhea

• Gastroenteritis

• C Difficile

• Antibiotic 
Associated

Colitis

• Crohn’s Disease

• Ulcerative Colitis

• Radiation Colitis

• NEC

Functional • IBS

Hepatology

• Hepatic 
encephalopathy

• Fatty Liver

Others
• Colorectal Cancer

• H Pylori



Clostridia Difficile Colitis

Brody TJ, Khoruts A.

FMT and emerging 

applications. 

Nat Rev Gastroenterol 2012.



C. Difficile Treatment

• Metronidazole

1st Line

• Vancomycin

• Metronidazole

2nd Line
• Colectomy

• FMT

3rd Line



Probiotics to prevent C Difficle

Probiotics for the prevention of CD Diarrhea – Meta-anlysis & Sys Review: Annals IntMed 2012



Are there factors that affect outcome?

Probiotics for the prevention of CD Diarrhea – Meta-anlysis & Sys Review: Annals IntMed 2012



Brody TJ, Khoruts A.

FMT and emerging 

applications. 

Nat Rev Gastroenterol 2012.



Why is FMT so successful in C. 

Difficile

Youngster I et al. FMT for replapsing C Diff Infection. Clin Infec Dis 2014



“Top-down or Bottom-up?”
The Best Route for Stool Delivery

Youngster I et al. FMT for replapsing C Diff 

Infection. Clin Infec Dis 2014



Whose Poop to use?

◼ Related Donor

– Less “icky” factor

– “I’m getting my wife’s 

stool… part of her 

now lives in me!”

– Dysbiosis runs in 

families and a 

shared envioronment

◼ Unrelated Donor

– 90-92% vs 70% 

success rate in CDI 

eradication 

(Hamilton et al)

◼ Fresh is Better?

– 92% Fresh vs. 90% 

Frozen success rate

– Ready-to-go poop

Hamilton MJ et al. Standardized frozen preparation FMT for treatment of C Difficile. Amer Journ Gastroenterol 2012



Helicobacter Pylori



Helicobacter Pylori 

◼ Eradication

– Rates vary widely 

but going down

– Anything to boost 

eradication

– Potential move back 

to single antibiotic 

regimen with PCABS

◼ Side-Effects

– Maastricht VI

– Triple Rx

– Sequential Rx

– Quadruple Rx



Eradication of H Pylori



H Pylori Eradication



Reduction of Side Effects



Is there a role for probiotics in

H Pylori

◼ Works best in combination with 

antibiotic eradication regimens

◼ Meta-analysis of 14 RCTs

◼ OR 1.84 (95% CI 1.34-2.54) in favour of 

probiotics in HP eradication

◼ Reduced AAD, OR 0.44 (95% CI 0.30-

0.66) 



Inflammatory Bowel Disease

Crohn’s Disease

◼ Colon

◼ Illeum & small bowel

◼ Granulomatous Disease

◼ Extra-intestinal 

Involvement

◼ Treatment:

– Biologics

– Immunosupressants

Ulcerative Colitis

◼ Colon

◼ Backwash ileitis

◼ Ulceration with crypt 

abcesses

◼ Treatment:

– Aminosalicylates

– Immunosuppressants

– Microflora manipulation



Can probiotics induce remission

of IBD?

Effect of probiotics on UC,CD and pouchitis – Meta-analysis of RCTs: IBD 2014



Which probiotic for inducing remission?

Effect of probiotics on UC,CD and pouchitis – Meta-analysis of RCTs: IBD 2014



Can probiotics maintain remission of IBD?

(clinical relapse)



Which probiotic for maintaining remission in UC?

Effect of probiotics on UC,CD and pouchitis – Meta-analysis of RCTs: IBD 2014



Which probiotic for maintaining 

remission of UC pouchitis?

Effect of probiotics on UC,CD and pouchitis – Meta-analysis of RCTs: IBD 2014



Probiotics in IBD – What Works?

1. Ulcerative Colitis NOT Crohn’s Dis.

2. Increase remission rates (RR=1.51)

3. Trend to preventing relapse 

(maintenance)

4. VSL#3

1. Induction (RR=1.74)

2. Maintenance – clinical relapse (RR=0.18)

3. Pouchitis – most pronounced effect

Effect of probiotics on UC,CD and pouchitis – Meta-analysis of RCTs: IBD 2014



IBD and Microbiota CAM



Irritable Bowel Syndrome

IBS

Relief w 
defecation

Change in 
frequency or 
stool 
consistency

Associated with 
straining/urgency. 
mucus





Elsenbruch S. Brain, Behavior & Immunity 

2011;25:386-94



The case for a microbiota-IBS link



Do IBS pts have a different microbiome?

Simren et al. Intestinal Microflora in FBD: A Rome foundation Report.  Gut 2014





Probiotics in IBS – Metaanalysis:  AJG 2014



“Do you feel better?” with B. Infantis



An alternative mechanism of 

action?

Melatonin Regulation as mechanism for VSL#3 : Dig Dis Sci 2015



FMT in IBS (3 months)

Country Author Subjects N Outcome Results

%

P-value

Belgian Holovert IBS (NC) 64 AR 49 vs. 29 0.004

USA Aroniatis IBS-D 48 IBS-SSS 48 vs. 63 0.32

Danish Halkjaer IBS 52 IBS-SSS - -



1st RCT for FMT in IBS

◼ Significance is the 1st study of FMT for a 

Functional Disorder

◼ Norwegian study – 90 non-constipated

◼ RCT – Donor stool vs. Autologus Transplant

◼ Results (>75 pt improvement in the IBS-SSS)

– 65 vs 43% (p=0.049) 6 mths

– 56 vs 36% (p=0.075) 12 mths



Hepatic Encephalopathy



Balancing the Ammonia load

Predisposing to HE

◼ Porto-systemic shunt

◼ Poor hepatic function

◼ Constipation

◼ High protein load in diet

◼ GI bleed

Alleviating HE

◼ Diet modulation

◼ Laxatives (lactulose/PEG)

◼ Antibiotics (neomycin)

Alter intestinal protein metabolism…

Re-condition the Intestinal Microflora !



Do probiotics have an effect on 

ammonia?

Probiotics improve outcomes of HE – Updated Meta-analysis: Clin Res Gastro Hepatol 2015



Effects of Probiotics on reducing 

adverse outcomes in HE

Probiotics improve outcomes of HE – Updated Meta-analysis: Clin Res Gastro Hepatol 2015



Are probiotics the universal 

panacea?

◼ Acute Pancreatitis

◼ 152 multispecies 

probiotic vs placebo

◼ Immunomodulation 

and reduce systemic 

sepsis

◼ Infections 30% Pb

vs. 28% Pl

◼ 2.53 RR of death in 

Pb group
Probiotic Prophylaxis in predicted severe acute pancreatitis: Lancet 2008



Gut conditions amenable to microbiota manipulation

Diarrhea

• Gastroenteritis

• C Difficile

• Antibiotic 
Associated

Colitis

• Ulcerative Colitis

• Radiation Colitis

• NEC

Functional • IBS

Hepatology
• Hepatic 

encephalopathy

Others • H Pylori
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Soy based foods



Where Are We?

◼ Role of Microbiota in Gut disorders is 

firmly established

◼ Clear that we can manipulate microbiota 

for benefit

◼ Different Ways of doing so…

– Antibiotics

– Probiotics

– Regime Change (FMT) 



New Indications for Microbial 

Manipulation in chronic GID

◼ Distinct Microbial signature in BE (Yang et al. Gastro 

2009)

◼ Progression to adenocarcinoma (Snider et al. DDW 

2017)

– Alpha diversity unchanged

– Deceased Frimacutes and Increased Proteobacteria

– Decreased Veillonella and Increased Streptomyces & 

Enterobacteria

◼ Oral Microbiome reflects Esophageal

◼ Chlorhexidine mouthwash alters flora



Ways to alter the microbiota

◼ Seed & Soil Hypothesis

– Pro and Prebiotics synergistically

– Consistent long-term dosing?

◼ FMT

– Too blunt

– Regime Change 



Prescription

1. B Infantiis x 2 cap BD

2. Tempeh x 2 servings

3. FOS…



Way Forwards

◼ More Asian based studies

– Local ways of manipulating flora

◼ Bring Bench to Bedside

– Murine studies into humans

– Practically test in humans

◼ Practical Guidance

– Guidelines galore

– No good international ones crafted by scientists 

with clinicians

– ISAPP
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