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What is C. diff?
C. diff (also known as Clostridioides difficile or C. difficile) is a 
germ (bacterium) that enter the human body through the mouth. 
They can begin reproducing in the small intestine. When they 
reach the part of the large intestine, the colon, the bacteria can 
release toxins which damage tissues.

Outside the colon, the bacteria are not active, but can live for a 
long time in places such as:
• Human or animal feces.
• Surfaces in a room.
• Unwashed hands.
• Soil.
• Water.
• Food, including meat.

https://www.cdc.gov/cdiff/what-is.html
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Prevalence of C. diff

Nowadays, C. diffi has become a leading cause of hospital-acquired infections and CDI represents a major health 
problem. The epidemiology of CDI has changed dramatically over the last 20 years.
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Risk Factors for C. diff
C. diff can affect anyone. Most cases of C. diff occur when 
you’ve been taking antibiotics or not long after you’ve finished 
taking antibiotics.

• Being 65 or older

• Recent stay at a hospital or nursing home

• A weakened immune system, such as people with 

HIV/AIDS, cancer, or organ transplant patients taking 

immunosuppressive drugs

• Previous infection with C. diff or known exposure to the 

germs
https://www.cdc.gov/cdiff/what-is.html
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Symptoms of C. diff
Symptoms might develop within a few days after 
you begin taking antibiotics.
• Watery diarrhea as often as 10 to 15 times a day
• Fever
• Stomach tenderness or pain
• Loss of appetite
• Nausea

About 1 in 6 patients who get C. diff will get it again in 
the subsequent 2-8 weeks.

One in 11 people over age 65 diagnosed with a 
healthcare-associated C. diff infection die within one 
month.

https://www.cdc.gov/cdiff/what-is.html
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Why antibiotics trigger C. diff
The microbiota of the gastrointestinal tract is 
estimated to consist of 100 trillion of 
microorganisms.

The diverse gastrointestinal microbiota is 
predominantly composed of bacteria from two 
major phyla, Firmicutes and Bacteroidetes.

This diverse and complex microbiome serves 
as a functional expansion of host genomes 
and is estimated to harbor 50- to 100-fold 
more genes compared to the host.
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Why antibiotics trigger C. diff
The human gut microbiota is 
involved in many functions of the 
host, such as food processing, 
adjustment of the gut epithelium 
development, the synthesis of 
essential vitamins, and pathogen 
protection.

The role of gut microbiota and 
their unique metabolites is crucial 
in conferring the host defense 
against invading pathogens, 
colonization.
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Why antibiotics trigger C. diff

Antibiotics that treat an 
infection tend to destroy 
most of the helpful bacteria 
in the body as well as the 
bacteria causing the 
infection.

Without enough helpful 
bacteria, C. difficile can 
grow out of control quickly. 
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Treatment of C. diff
If C. difficile infection is related to an antibiotic, a 
health care provider will likely stop its use. Often, 
however, an antibiotic is needed to treat another 
infectious condition. A switch to another antibiotic 
might be less likely to cause diarrhea related to C. 
difficile infection.

Antibiotics are the main treatment for C. difficile 
infection. Commonly used antibiotics include:
• Vancomycin
• Fidaxomicin
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Treatment of C. diff
About 25% of people treated for C. difficile infection get 
sick again. 

The reason might be that the first infection never went 
away or that bacteria cause a new infection. 

The risk increases with each C. difficile infection. After 
three or more infections, the risk of another infection is 
greater than 50%.

Treatment for repeat infections may involve one or more 
courses of an antibiotic. The antibiotic is often different 
from the one used at first. Antibiotic therapy works less 
well each time the infection comes back.
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Fecal Microbiota Transplantation



Copyright © 2022. All Rights Reserved. Faculty of Medicine, The Chinese University of Hong Kong

History of FMT
Though new to the Western medical world, FMT has been 
described 1700 years ago. 

It was an ancient Chinese researcher of the fourth century, 
by the name of Ge Hong, who first used what he called 
‘yellow soup’ to treat his patients with severe diarrhea. 

The ‘soup’ was administered orally, possibly accounting for 
the failure of the technique to become widely known.

https://www.news-medical.net/health/History-of-Fecal-Transplant.aspx
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History of FMT

Camel stool was also used by German soldiers to treat bacterial dysentery during World War II.
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History of FMT

FMT came to attention this century after it was 
published by Eiseman et al., in a report on his 
treatment of patients with antibiotic-associated 
diarrhea with FMT via retention enemas. The 
patients recovered promptly and well from the 
diarrhea. This was in 1958.
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History of FMT

Despite the volume of empirical evidence, however, 
it was only in 1978 that the value of FMT was 
widely recognized when CDI was identified as the 
primary cause of antibiotic-related diarrhea.
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RCT of FMT on recurrent CDI

The first randomized, controlled clinical trial (RCT) of FMT for recurrent CDI was reported in 2013.
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Inclusion criteria
patients who were at least 18 years of age and 
who had a life expectancy of at least 3 months 
and a relapse of C. difficile infection after at 
least one course of adequate antibiotic therapy.

Exclusion criteria
e prolonged compromised immunity because of 
recent chemotherapy, the 
presence of human immunodeficiency virus 
(HIV), or prolonged use of prednisolone; 
pregnancy; use of antibiotics other than for 
treatment of C. difficile infection at baseline; 
admission to an intensive care unit; or need for 
vasopressor medication.

RCT of FMT on recurrent CDI
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RCT of FMT on recurrent CDI
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This study for the first time confirmed the efficiency and safety of FMT in treating recurrent CDI.

RCT of FMT on recurrent CDI
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RCT of FMT on recurrent CDI

Kassam et al., 2020
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FDA approved FMT for CDI

https://www.rebyota.com/

Rebyota is approved 
for the prevention of 
recurrence of 
Clostridioides difficile 
infection (CDI) in 
individuals 18 years of 
age and older. It is for 
use after an individual 
has completed 
antibiotic treatment for 
recurrent CDI.
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FDA approved FMT for CDI
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FDA approved FMT for CDI



Copyright © 2022. All Rights Reserved. Faculty of Medicine, The Chinese University of Hong Kong

FDA approved FMT for CDI
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FDA approved FMT for CDI
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FMT on CDI in Hong Kong
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FMT on CDI in Hong Kong

A total of 55 patients who received FMT for CDI 
(FMT group) were matched with 133 patients 
treated with standard antibiotic therapy (control 
group) by age, sex, and Charlson Comorbidity 
Index. Median follow-up durations were 
comparable in both groups (FMT group: 27.6 
months, control group: 24.5 months; p=0.13). 
The FMT group was associated with a 
significantly higher cumulative survival 
probability during the follow-up period 
compared with the control group, which 
received standard antibiotic therapy (p=0.02)
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FMT on CDI in Hong Kong

No significant difference was observed in 
the cumulative incidence of all (Figure 2)
new-onset medical diagnoses between both 
groups.
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FMT donors in Hong Kong
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FMT donors in Hong Kong
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FMT donors in Hong Kong
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FMT donors in Hong Kong
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FMT donors in Hong Kong
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FMT donors in Hong Kong

Screening procedure flow chart (a: before COVID‐19 era; b: after COVID‐19 era)
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FMT donors in Hong Kong
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Alternative of FMT for CDI

Vowst (SER-109) is an 
investigational oral 
microbiome therapeutic 
composed of live purified 
Firmicutes bacterial spores, 
was developed to reduce 
the risk of C. difficile 
infection recurrence.
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Alternative of FMT for CDI
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Alternative of FMT for CDI
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Alternative of FMT for CDI



Copyright © 2022. All Rights Reserved. Faculty of Medicine, The Chinese University of Hong Kong

Non-bacteria microbes in FMT
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Non-bacteria microbes in FMT
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Non-bacteria microbes in FMT
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Non-bacteria microbes in FMT
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Non-bacteria microbes in FMT
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Next Generation of FMT
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Next Generation of FMT
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Next Generation of FMT
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Take-home message
• Antibiotic-induced gut dysbiosis is a major risk factor 

for CDI
• FMT is an effective and safe method to treat CDI
• In addition to bacteria, non-bacterial archaea, viruses, 

and fungi are also related to the efficiency of FMT in 
treating CDI
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Thank you
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