
The good, the bad and the ugly

Our microbiome and it’s effect on 
health and disease.



Objectives

• Discuss C difficile infection including 
treatment options

• Explain process of Fecal 
MicrobiotaTransplantation

• Discuss the microbiome and how it affects 
health and disease

• Discuss the potential benefits of probiotics



































































Fidaxomicin

• Feb. 2, 2011 -- A new antibiotic, fidaxomicin, is as effective as vancomycin
in curing C. diff (Clostridium difficile) infections and may be better at 
reducing recurrences, new research shows.

• ''A cure -- that means getting over the diarrhea -- was the same for both, 
about 90%,'' says researcher Sherwood Gorbach, MD, chief medical officer 
at Optimer Pharmaceuticals, which funded the study. "However, for 
recurrences there was a 45% reduction with fidaxomicin [over 
vancomycin]."

• C. diff infections, which often occur after a person has taken antibiotics, 
affect the gastrointestinal tract and can be deadly. Recurrences are 
common and troublesome with C. diff infection, seen in 20% or 30% of 
patients.

• In the study, 13.3% of those on fidaxomicin had a recurrence during the 
four-week follow up, compared to 24% of those on vancomycin.

• Infections with C. diff have been on the rise in recent years, with the 
incidence more than doubling since 1996. According to some estimates, 
up to 3 million cases of the infection are diagnosed in the U.S. annually.

http://www.webmd.com/drugs/drug-8858-vancomycin+oral.aspx
http://www.webmd.com/digestive-disorders/clostridium-difficile-colitis
http://www.webmd.com/digestive-disorders/digestive-diseases-diarrhea


New Hypervirulent C diff strain in 
Australia RT244

• News in Science
• Antibiotic overuse fuels gastro bug fear
• Monday, 25 March 2013 Dani Cooper

ABC
• Unnecessary: Overuse of antibiotics is leaving the door open for a deadly gastro bug to wreak havoc 

on our health system (Source: iStockphoto)
• Related Stories
• Three 'types' of human gut bacteria found, Science Online, 26 Apr 2011 
• Human poo transplant treats gut-wrenching disease, Science Online, 19 Apr 2011 
• Study confirms antibiotics mess with gut, Science Online, 14 Sep 2010 
• Health warning Unnecessary use of antibiotics could unleash a killer hypervirulent strain of gastro 

bug in Australia, warn infectious disease experts.
• They are calling for heightened awareness of the latest strain of Clostridium difficile within the 

community, and broader testing by GPs to track its spread.
• Speaking as part of the annual scientific meeting of the Australian Society for Infectious Diseases

(ASID) Dr Tony Korman, of Monash Health, and Professor Tom Riley, from the University of Western 
Australia, say the RT244 strain, which has arrived in Australia, shares many genetic features with 
RT027.

• It was outbreaks of RT027 in the UK, US, Europe and Canada from the mid-2000s that caused major 
panic in the health systems and front-page news.

http://www.abc.net.au/science/news/?site=science
http://www.abc.net.au/profiles/content/s2193255.htm?site=science
http://www.abc.net.au/science/articles/2011/04/21/3197679.htm
http://www.abc.net.au/science/articles/2011/04/19/3194662.htm
http://www.abc.net.au/science/articles/2010/09/14/3011167.htm
http://www.asid.net.au/
http://www.monashhealth.org/
http://www.uwa.edu.au/




Fecal Microbiota Transplantation

• Antibiotics and other factors disrupt the normal 
balance of colonic flora

• This reduces “colonization resistance” allowing 
pathogenic C difficile strains to grow and produce 
toxins

• Severe diarrhea and Pseudomembranous colitis 
then occurs

• Introducing normal flora by donor feces corrects 
the imbalance

• Normal bowel function is reestablished



Indications for FMT

• Recurrent or relapsing CDI (at least 3 mild to 
mod episodes and failure of a 6-8 wk taper 
with vancomycin or 2 episodes of severe CDI 
resulting in hospitalization)

• Moderate CDI not responding to standard 
therapy

• Severe CDI with no response to standard rx for 
48 hr



Donor Selection

• Intimate contacts (eg spouse) share infectious 
risk factors which reduces risk of transmitting 
infectious agent.

• However unrelated donors equally effective 



Donor Exclusion

• Absolute
HIV, hepatitis B or C or known exposure 4
High risk sexual behaviors
Use of illicit drugs
tattoo or body piercing within 6 mos
incarceration or history of this
current communicable disease
risk for Creutzfeldt-Jakob disease
travel within 6 mos to areas where        

diarrhea illness endemic 



Donor Exclusion (cont)

• G I diseases such as IBD, IBS, colon cancer or 
chronic constipation or diarrhea

• Antibiotics within past 3 mos

• Major immunosuppressive agents

• Chemotherapy

• Recent ingestion of a potential allergen



Donor Testing

• Stool testing for c difficile toxin B by PCR

• Routine stool culture

• Fecal giardia and cryptosporidium antigen

• Acid fast stain for Cyclospora and isospora

• Ova and parasites

• Serology for HIV, hep A, B and C and syphilis

• Cost approx $400



Recipient Preparation

• Large volume bowel prep

• Loperamide is optional



Stool Preparation

• Use as soon as possible(best fresh!)

• Use a hood if possible

• Use presevative free normal saline to dilute

• Use a standard blender and homogenize to 
slurry

• Filter with gauze  and then use immediately

• Use 250-500mL  and give by enema or cscope



What is link of antibiotics and CDI

• Antibiotics suppress and disrupt our 
microbiome that normally keep expansion of c 
difficile populations in check

• This allows c difficile bacteria to proliferate 
and produce toxins to cause colitis





















Where is the Microbiome

• Largest reservoir of bacteria reside in the gut

• 100 trillion microbial cells and 1,000 microbial 
species

• 3-4 pounds of microbes in our gut

• Human Micorbiome Project (HMP) is a special 
NIH study $170 million over 5 yrs to catalyze 
microbiome research!  Still more research in 
Europe, Japan, Canada and others!





Diversity of our Microbiome

• Any 2 people can have 80-90% difference in 
kinds of microbes they carry!

• 4,000 different strains of bacteria found in 
navel of 200 people but not a single strain was 
common to everyone!



Our initial microbiome

• We leave the sterile uterus and enter the world 
collecting our microbiome and  activate our 
immune system

• Babies born by C section are colonized by skin 
bacteria rather than vaginal bacteria.

• thought to explain why C section babies have 
slightly higher rate of asthma and allergies

• May an explanation for why one study found 
babies born by C section were twice as likely to 
be obese at age 3 than those born vaginally



Gut Microbiota and Diabetes

• Danish study found men with type 2 diabetes 
had different microbiota than similar men 
without diabetes

• Fecal transplants given to men with metabolic 
syndrome from lean men using enemas

• After 6 wks insulin resistance and triglycerides 
declined in those who got the lean men’s 
bacteria!



Gut Microbiota and Obesity

• Lean people have a different gut microbiota from obese 
people

• When gut bacteria were transplanted from obese mice to 
germ free lean mice the germ free mice gained twice as 
much weight than if transplanted from lean mice!

• Gut microbiota specialize in “dietary energy harvest”
• Babies with higher levels of Bifidobacteria during 1st yr of 

life were less likely to be overweight at age 7 than those 
with lower levels

• Pregnant women who gained excess weight during 
pregnancies had different gut microbiota than pregnant 
women who were normal weight



Did You Know

• There are 23,000 genes in the human genome

• There are 8,000,000 genes in the human 
microbiome

• microbiome= bacteria, viruses, fungi and 
other microorganisms

• The vast majority of microbes you come in 
contact with are not disease bearing



Probiotics

• So called good bacteria

• Try to improve your gut bacteria by 
repopulating your intestinal tract and crowd 
out “bad bacteria” or restore balance

• May stimulate the immune system or produce 
anti bacterial compounds that control other 
bacteria



What are Prebiotics?

• Non-digestible food carbohydrates that 
stimulate growth or activity of bacteria in the 
digestive system  in ways that can be 
beneficial to health

• They act as food for the probiotics

• Examples: may be found in fruits, legumes and 
whole grains. These contain nondigestible
dietary fiber such as inulin



Probiotics General Guidelines

• One billion CFUs (colony forming units) daily 
believed to be adequate dose

• 30-40 billion CFUs in 6 oz yogurt

• Better to buy as a dairy product in grocery 
store due to FDA requirements that certain 
number of bacteria present (rather than  as 
capsules)

• In some fermented products more bacteria 
present at expiration date than at beginning



Safety of Probiotics

• Multiple studies show excellent safety profile

• Exception is Saccharomyces boulardii (a yeast 
and not a bacteria) not to be given in first 4 
wk after bone marrow transplant (aka 
Florastor).  Should also be used with caution 
with immunosuppressed pts



More about S boulardii

• It reduces by about half the frequency of 
relapses in those pts with recurrent CDI 
especially in those given high dose 
vancomycin



What’s in the name?
Bacterium

• Bacterium has 3 parts to name

• Genus (like lactobacillus)

• Species (like acidophilus)

• Strain (like LA-5)



Bifidobacterium lactis DN-173010

• Found in Activia yogurt

• It helps move food faster through gi tract and 
helps with constipation



Lactobacillus casei DN-114001

• Found in Danactive

• Seems to help immunity

• People taking it recovered faster from 
infection



Christ hospital probiotic study

• To help reduce C diff infection rate in hospital

• Use probiotic Bio K

• Fermented milk containing 50 billion live 
bacteria in 98 cc bottle or

• 2 capsules containing 60 billion bacteria

• Bacteria include lactobacillus acidophilus and 
lactobacillus casei

• Give only to selected inpts on 7 south



Christ study (cont)

• Based on Bio K study in Quebec in 2004

• All hospitalized pts who were on antibiotics 
given the probiotic daily

• 94%decrease incidence of severe c diff and 
73%decrease total incidence of c diff

• Joseph Levato Pharm D in charge



Lactobacilla rhamnosus 66

• Culturelle

• Helps curb diarrhea caused by antibiotics



What good do they do?

• Digest fiber and other components of food we 
cannot digest

• Synthesize vitamins that we may not get 
enough via our food

• Suppress microorganisms the cause disease

• Stimulate the immune system
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