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Case Presentation

• 76 year old female suffered a dog bite, treated with 

ciprofloxacin

• Subsequently developed C. diff infection, treated 

with flagyl and vancomycin for recurrent infection

• Subsequent recurrence led to hospitalization 

treated with IV flagyl and vancomycin



Case Presentation

• Past Surgical history: 

• Cholecystectomy, appendectomy, hysterectomy

• No living children, no spouse, no siblings 



Case Presentation

• 7/2013 - GI service consulted for fecal 

transplantation request

• No close relatives available as stool donor so 

tandem donor sought

• Elderly gentleman with mild obesity offered to 

“donate”





FMT in Action



FMT Selfie!



Case Presentation

• 8/2013 - Successful FMT, C. diff resolved

• Weight 133 lbs

• 2/2014 - Maintenance of C. diff resolution

• 12/2015

• Weight 155 lbs



Case Presentation

• 10/2016 - Trial of low carb diet, Mediterranean diet

• Weight 145 lbs

• Complains of extreme discomfort from central 

adiposity, worsening arthritis



Case Presentation

• 4/2017

• Requests repeat FMT

• Repeat testing for C. diff negative

• Requests plastic surgery consultation

• Requests second opinion plastic surgery 

consultation



Case Presentation

• 8/2017 

• Complains of severe headaches and likely giant 

cell arteritis

• New diagnosis of Polymyalgia Rheumatica 

requiring prednisone and further weight gain



Case Presentation
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Microbiome Basics

• Vertical Heterogeneity

• Horizontal Heterogeneity

• Predominant phyla

• Enterotypes

• Ratios



Understanding the 
Human Microbiota



Vertical Heterogeneity



Colonic Microbiota



Human Microbiota

• 2 predominant phyla

• Firmicutes 76%

• Bacteroidetes 16%

• 4,000 species and 10^14 bacterial cells

• Bacteria comprise 60% of dry weight of 
feces



PHYLA GENUS

Firmicutes

Ruminococcus Clostridium S

treptococcus Enterococcus 
Lactobacillus

Bacteroidetes Bacteroides Prevotella

Actinobacteria Bifidobacterium

Proteobacteria
Desulfovibrio Escherichia Hel

icobacter



F/B Ratio

• Firmicutes = Fat

• Bacteroidetes = Be Skinny

• Increased F/B ratio associated with obesity 
and insulin resistance

• Not all studies show correlation between 
BMI and F/B Ratio



F/B Ratio

• Dr. Jeffrey Gordon at Washington 
University

• Overweight individuals consumed weight 
loss diet x 1 year

• At beginning of study F/B ratio higher 
than normal controls

• Maintenance of weight loss correlated 
with normalization of ratio



F/B Ratio 2

• Transfer of gut microbes from 
conventionally raised genetically obese 
mice into gnotobiotic mice led to them 
becoming obese

• Obese mice had 50% reduction in 
abundance of Bacteroidetes and 
proportional increase in Firmicutes



F/B Ratio

• Duncan et al did not confirm F/B ratio, 
however did show a diet dependent 
reduction in Firmicutes from obese 
individuals on a low carb diet

• Amount of SCFA produced seemed to 
have a better correlation with weight loss





Skinny Gut Diet

• Rule 1 eat more healthy fats

• Rule 2 eat living foods every day

• Rule 3 eat protein at every meal and 

snack to eliminate cravings



Horizontal Heterogeneity



ALSPAC Study

• 14,500 Pregnant women in Avon, England

• Longitudinal Cohort Study

• Survey inquiry of antibiotic usage given to 
babies at 6, 15, 24 months

• 1/3 at 6 months

• 3/4 at 24 months 

• Control for maternal and baby weight, 
bottle fed, breast fed



Abx < 6 months

Abx 6-14 months

Abx 15-23 months







Microbial Diversity 1

• Danish study of 292 obese and non obese 
individuals

• Separated into 2 groups based on microbial 
genes

• Lowest bacterial counts had more 
abdominal fat, insulin resistance, high 
insulin, increased TG, decreased HDL, 
increased hsCRP



Enterotypes 3

• Prevotella 

• Carbohydrates, Resistant starches, Fibers

• Agrarian

• Bacteroides 

• High fat, low fiber

• Western

• Ruminococcus



Enterotypes



Enterotypes



Specific Players
• Akkermansia muciniphila

• Verrucomicrobia

• Loves mucus

• People with obesity have lower levels

• Bilophila

• Proteobacteria

• Loves bile (meat and fat)

• People with obesity have higher levels



Specific Players

• Roseburia and F. prausnitzii

• Major butyrate producing bacteria

• Diet with high levels of non digestible 
carbohydrates stimulate growth

• Inversely proportional to obesity



Hormone Basics 4

• Ghrelin - “hunger hormone”

• Possibly decreased by prebiotics

• Leptin - “feed me”

• Positive correlation with bifidobacteria and 
Lactobacillus

• Both decrease after gastric bypass



Hormone Basics

• Glucagon like peptide (GLP) 1

• Produced in ileum/colon and pancreatic alpha cells

• Decreased in obesity/DM2

• Feeding rats with prebiotic oligofructose leads to 
increased GLP 1

• Peptide YY



Bariatric Surgery

Hormonal Effects 5
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Of Mice and Men…



Mouse Studies

• 4 pairs of discordant human twins (2 lean, 2 

obese)

• Stool given to gnotobiotic mice, similar diet

• Mice getting obese stool become obese

• Lean mice have increased bacteroides



Mouse Studies

• If you give mice antibiotics (continuous or pulsed), 

they get fatter

• Gain 10-15% more weight, 30-60% more fat

• After stopping antibiotics and restoring microbial 

diversity, they remain fat





Landmark Study 2010

• 18 Male subjects with metabolic syndrome

• 9 received FMT from lean donors, 9 from their own 

feces

• Administered via naso-duodenal tubes

• Marked reduction in fasting TG and improvement 

in insulin sensitivity





Can FMT make you fat?



Can FMT make you fat?
• Data aggregated from a RCT and 

observational study assessing FMT in CDI

• RCT 

• FMT randomized from single capsule or 
via colonoscopy

• Observational cohort had FMT by 
colonoscopy and BMI data 6 months 
before up to 1 year after FMT





Can FMT make you fat?

• Patients regained weight lost from CDI, but 
returned to pre CDI weight and did not 
exceed it

• No statistically significant differences in 
recipient BMI based on donor BMI after 
single FMT



Can FMT make you 
skinny?



Can FMT make you 
skinny?

• Double blind placebo controlled trial of 22 
obese patients

• No diagnosis of DM, NASH, or metabolic 
syndrome

• Randomized to FMT capsules

• 30 @ week 4 then 12 @ week 8

• Derived from donor: BMI 17.5



Can FMT make you 
skinny?

• Primary endpoints

• Safety

• Secondary outcome

• Area under Curve of GLP-1

• BMI changes

• Microbial changes

• Bile acid pool changes



Can FMT make you 
skinny?

• Results

• Safe - no adverse events

• No significant change in BMI at week 26

• No increase in AUC of GLP-1 in either 
group at week 12



Can FMT make you 
skinny?



Can FMT make you 
skinny?



Can FMT make you 
skinny?

• 12 week double blind RPCT pilot: 2016-
2018

• Weekly oral FMT capsules x 6 weeks to 24 
adults

• 71% female

• BMI 38 in FMT group/41 placebo group



Can FMT make you 
skinny?

• Primary outcome - change in insulin 
sensitivity at 6 weeks measured 

• Secondary outcomes - HbA1c, body 
weight, absorptimetry







FMT Trial Limitations

• Small sample size

• Lack of pretreatment antibiotics

• We are not gnotobiotic

• FMT is not BMT

• Lack of dietary controls/standardization

• Need for more time
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Case Presentation

• 9/18 - Diagnosed with Myelodysplastic 
Syndrome

• Attempt at bowel lavage followed by 
probiotics

• 11/18 - Passed away
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Conclusions

• Watch out for antibiotics early in life

• Fiber is good!

• Aim for a Prevotella enterotype

• Microbial diversity is key

• No magic pill….yet
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