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INTRODUCTION  
 
 

I. The market research was undertaken in response to Medilink North WestΩǎ need to 
determine if there was a market for a new improved procedure called ARGF (Autologous 
Rehabilitation of Gut Flora) to treat infections such as C.Difficile. Medilink state that the 
current procedure ς FB (Faecal Bacteriotherapy) to cure a patient from infection such as 
C.Difficile or MRSA is a procedure whereby a faeces sample is taken from a donor, mixed 
with saline and passed through a tube into the infected ǇŀǘƛŜƴǘΩǎ ǎǘƻƳŀŎƘΦ  ¢Ƙƛǎ procedure 
allows the re-ŜǎǘŀōƭƛǎƘƳŜƴǘ ƻŦ ŀƴ ƛƴŘƛǾƛŘǳŀƭΩǎ Ǝǳǘ ŦƭƻǊŀ following treatment with antibiotics. 
The above however is a rather crude and unpleasant procedure and so a device has been 
developed which allows for the extraction and capsulation of bacteria from a faeces sample 
to take place. The new procedure - ARGF is different from current practice as the sample of 
faeces is taken from a patient before they go to hospital and in the procedure it is mixed 
with saline, filtered, freeze-dried and finally put in capsules for a patient to take orally.  This 
procedure offers two significant advantages over the existing procedure, as it allows the 
patient to be the source of their own cure, and it also provides a new method to administer 
the treatment which overcomes sanitation issues linked to the manipulation and 
administration of gut bacteria. 
 
At this stage, Medilink North West would like to determine the potential of ARGF to replace 
FB. The object of this market research is thereby to investigate the points listed in the 
preliminary study below. 

 
 

II. Our preliminary study of the market concluded that we needed to examine the followings 
areas: 
 

a. What the perception of FB is likely to be with patients 

b. Who is currently carrying out FB 

c. What patient groups is it being used on and how many patients are treated each year 

d. How much does FB cost and who currently pays for it 

e. What evidence is available to support FB 

f. What is the likely cost-benefit of FB and what evidence would be needed for a cost-benefit 
study to be carried out 

g. Is FB applicable to everyone, whether they are going into hospital or not? 

 
 

III. In carrying out this investigation, we mainly used the following sources of information: 
 

a. Medical / Gastroenterologist Research Publications ς InformaHealthcare, PubMed, NCBI, 
Oxford Journals, Journal of Clinical Gastroenterology, American Journal of 
Gastroeneterology 

b. Clostridium Difficile Surveillance Programme Centres ς Eurosurveillance (EU Journal on 
infectious disease epidemiology, prevention & control), HPA (UK), WHAIP (Wales), HPS 
(Scotland), CDC (US), CNISP (Canada),  

c. C.Difficile patients forum - cdiffsupport.co.uk, cdiffdiscuss.org, topix.com 
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1. WHAT IS FAECAL BACTERIOTHERAPY? 

 
a. Overview 

Faecal bacteriotherapy (FB) is a clinical procedure, first documented in the early 1990s by 
researchers in Norway investigating the best way to treat C. diff infection, which typically occurs 
when the normal flora in the gut is disturbed, most often by antibiotic use. The procedure involves 
ƪƛƭƭƛƴƎ ƻŦŦ ŀƭƭ ǘƘŜ ŜȄƛǎǘƛƴƎ ΨǳƴƘŜŀƭǘƘȅΩ ōŀŎǘŜǊƛŀ ƛƴ ŀ ǇŀǘƛŜƴǘϥǎ Ǝǳǘ ŀƴŘ ǘƘŜƴ ǊŜǇƭŀŎƛƴƎ ǘƘŜ ŜȄƛǎǘƛƴƎ Ǝǳǘ 
bacteria ǿƛǘƘ ƴŜǿ ΨƘŜŀƭǘƘȅΩ Ǝǳǘ ōŀŎǘŜǊƛŀ ƛǎƻƭŀǘŜŘ ŦǊƻƳ ŀƴƻǘƘŜǊ ǇŜǊǎƻƴΣ Ǿƛŀ ƴŀǎŀƭ ŦŜŜŘƛƴƎ ǘǳōŜ ƻǊ 
colon feeding tube. This procedure is effective in the treatment of chronic C.Difficile infection which 
is mainly acquired in hospital settings and which is recurrent in 15-30% of cases. Although antibiotics 
are used as the first line of treatment (over several weeks), the recent strain of C.Difficile has shown 
resistance to antibiotics, and probiotics (food-based and human-based) have increasingly been used 
as a combination or as an alternative. A procedure such as Faecal bacteriotherapy has shown high 
level of success (>90%) in combating C.Difficile infections, is effective within days, and has the 
potential to be applicable to other gastrointestinal disorders (such as IBS). 
Faecal bacteriotherapy (FB) is also known as Gut Flora Rehabilitation (GFR), also known as faecal 
transfusion, faecal transplant, stool transplant, faecal flora reconstitution (FFR),  donor installation 
therapy (FDIT) or human probiotic infusion (HPI). 
 

 
b. Description  

 
The procedure itself sometimes involves a 5- to 10-day treatment with enemas, made of bacterial 
flora from faeces of a healthy donor, though most patients recover after just one treatment. The 
best choice for donor is a close relative who has been tested for a wide array of bacterial and 
parasitic agents. The enemas are prepared and administered in a hospital environment to ensure all 
necessary precautions are taken. The probiotic infusion can also be administered through a 
nasogastric tube, delivering the bacteria directly to the small intestine. The two methods can be 
combined to achieve the best result. Regular checkups are required up to a year following the 
procedure. Faecal treatment using the nasogastric method is preferred by some, as it allows to work 
through the whole digestive system from the stomach, to the small intestine and then the colon.  
 
 
 
 
 

2. WHAT IS THE PERCEPTION OF FAECAL BACTERIOTHERAPY LIKELY TO BE WITH PATIENTS? 
 
 

a. Patients testimonials 
 
In many cases and as indicated in guidelines, the procedure is only suggested to patients as the last 
resort treatments. Usually, following several stages of treatments, over several weeks (see table 
below). The view of these C.Diff patients, is that when all antibiotic treatments have been tried and 
failed to cure them and they have suffered months of C.Diff infection (which includes several 
episodes of diarrhoea per day; up to 40 in worst cases), they are prepared to try anything. When 
they are told that other patients have been cured by this method, they are prepared to try it.  
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Treatment Schedule for Recurrent C.Difficile Infection 

First recurrence 
Mild to moderate infection ς Metronidazole at a dose of 500mg orally 3 times daily for 10 to 14 days 

¶ Severe infection or unresponsiveness to or intolerance of metronidazole Vancomycin at a dose of 125 mg 
orally four times daily for 10 to 14 days 

 
Second recurrence 

Prolonged vancomycin orally in tapered and pulsed doses, for example: 
125 mg four times daily for 14 days 
125 mg twice daily for seven days 
125 mg once daily for seven days 

125 mg once every two days for eight days (four doses) 
125 mg once every three days for 15 days (five doses) 

 
 

Third recurrence 
Vancomycin at a dose of 125 mg orally four times daily for 14 days, 
combined with any of the other options for recurrent infection (not 

evidence based): 
- Intravenous immunoglobulin at a dose of 400 mg per kg body weight 
once every three weeks, for a total of two or three doses depending 

on effect. 
- Vancomycin, followed by rifamycin at a dose of 400 mg twice daily 

for 14 days 
- Healthy donor faeces installation 

 
 

(Source: Suffering with recurrent C.Diff infections: Is donor faeces the solution? ς Eurosurveillance, August 2009) 

 
 
 
Individual testimonials 

¶ Lorraine Rettig, 79, contracted C-diff after colon surgery last year. Her diarrhea was so severe, she was 
hospitalized four times and had feared she might die. She learned about faecal transplants from her 
doctor (Dr Mark Mellow from Integris Digestive Health Center). "It sounded kind of gross, but by this 
ǘƛƳŜΣ L ŘƛŘƴΩǘ ŎŀǊŜ ǿƘŀǘ ǘƘŜȅ ŘƛŘΣέ wŜǘǘƛƎ ǎŀƛŘΦ ϦLǘ ǿŀǎ ƪƛƴŘ ƻŦ ƭƛƪŜ ŀ ƭŀǎǘ ǊŜǎƻǊǘΦέ  

¶ "I was so, so, so sick," said Keri Primbs, 34, of California, who was treated for a C. difficile infection in 
Duluth (US) in 2006. "I had diarrhea 20 times a day." The infection lasted on and off for a year. She 
and her husband "nicknamed it the beast." The procedure is not as bad as it sounds. More important, 
by the time people need one, they'll do anything to get rid of their infection. Janet Jolliffe, 49, of 
Pennsylvania, is a case in point. 

 
Success story 

¶ After a 3 month bout with C. difficile colitis, I finally ended up in the hospital with elevated white 
count, fever, ileus, and started on IV Flagyl and oral Vancomycin. I was released after 9 days, and I 
immediately began researching faecal transplant. It didn't seem like anyone in my state would do 
them. I finally found a gastroenterologist who followed the methodology of Dr. Christina Surawicz in 
Seattle. I stayed on the Vancomycin X4 weeks prior to the procedure, and a donor stool preparation (I 
had to make and bring in myself) was administered via colonoscopy from the terminal ileum down. I 
am 6 weeks post procedure, and eat almost everything now! Dr Surawicz's paper listed what tests to 
perform on the donor stool and serum, and also how to prepare the donor specimen.  
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b. Patients survey 

 
Medipex undertook a survey of patients to assess how the procedure will be perceived by patients in 
general. The survey is the results of information collected from patients in an hospital setting under a 
patient led innovation exercise, and from forums where patients are undertaking discussion on faecal 
transplant, C.Diff and Ulcerative Colitis.  
 
Our survey was consisted of 22 patients, 63.6% of which didƴΩǘ ǎǳŦŦŜǊ ŦǊƻƳ ŀƴȅ ƎŀǎǘǊƻƛƴǘŜǎǘƛƴŀƭ 
conditions (see chart 1 below). 
 

 
 
Most of our patients ς 68.4% - were aware of the existence of probiotics and their potential benefits. 
Only 7 out of 22 (32%) had used probiotics (yoghurts, Activia, Actimal, Rueterii and Primal Defense), 
for its goodness, and to help with a gastrointestinal condition (43%). Only 1 patient noticed an 
improvement in their medical condition ς diverticulis. The rest of the pool would not try it because 
ǘƘŜȅ ŘƛŘƴΩǘ ƪƴƻǿ ŜƴƻǳƎƘ ŀōƻǳǘ ƛǘΦ With regards to taking probiotics as an alternative to antibiotics, 
although 64.7% said they would be willing to try it, the majority said that they would need evidence 
that they are effective before using them as an alternative to antibiotics. 
 
In terms of perception of gut rehabilitation, 90.9% of our patients would consider using gut 
rehabilitation as a treatment. Among these, 50% will chose it as first line treatment and 40.9% as 
treatment of last resort. Only 9.1% would not use this treatment (see chart 2 below).  

 

 

C.Difficile
8%

Irritable Bowel 
Syndrome

8%

Inflammatory 
Bowel Disease

4%

Ulcerative colitis
4%

Chronic diarrhoea
4%

Chronic 
constipation

4%

Any other 
gastrointestinal 

disorders
12%

None of the above
56%

Chart 1 - Patients medical conditions

First line of Χ

Treatment of Χ

Not at all

50.00%

40.90%

9.10%

Chart 2 - Treatment use
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As expected, the most preferred method of receiving this treatment would be by capsules at 90.9%, 
although two of our patients expressed the fact that they would be willing to received it by colon 
feeding tube or nasal feeding tube (see chart 3 below). 

 

 
 
 
The number of patients who would consider taking a treatment such as ARGF a preventory measure 
to stop themselves to the likelihood that they would contracting C.Difficile during an hospital stay, is 
81.1% (see chart 4 below) 
 

 
 
 
The number of patients who would consider taking a treatment such as ARGF a preventory measure 
to stop themselves suffering from a gastrointestinal infection, is 77.3% (see chart 5 below) 
 

Through a colon 
feeding tube

Through a nasal 
feeding tube

By taking a small 
capsule

4.50%

4.50%

90.90%

Chart 3 - Treatment administration

18%

59%

23%

Chart 4 - ARGF for C.Difficile

I would never take it I would consider it I would definitely take it
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In 59.1% of cases, if there was published evidence that showed that ARGF was effective as treatment 
ōǳǘ ǿŀǎƴΩǘ ŀǾŀƛƭŀōƭŜ ƻƴ ǘƘŜ bI{Σ ƻǳǊ respondees would be prepared to pay for the treatment 
themselves.  
 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

23%

59%

18%

Chart 5 - ARGF for Gastrointestinal conditions

I would never take it I would consider it I would definitely take it

We are able to determine by the results of this survey that gut 
rehabilitation would be positively perceived by patients in general, 
sufferers or not of any gastrointestinal conditions. As expected, the 
encapsulation of the bacteria is the preferred method of 
administration of the treatment.  
 
But the most significant factor revealed here, is that patients would 
be prepared to undertake the ARGF in a preventive way in order to 
protect themselves if exposed to C.Difficile or any other 
gastrointestinal conditions. 
 
The results of this survey confirms testimonials from existing 
patients, in the first part of this section of the report, who are 
suffering from C.Difficile infections and who express the will to 
undertake gut rehabilitation as the only viable treatment to cure 
them from the infection. 
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3. WHO IS CURRENTLY CARRYING FAECAL BACTERIOTHERAPY? 
 
 
As this section will show, there are only a few centres around the world that will carry out this 
procedure, and it is important to note that these centres are operating independently from the 
government Health National Service. The leading centres which regularly offer this service are 
private centers, specifically the PTRC in Australia and the Duluth centres in the US. The Integris 
center in the US, although relatively new, is increasingly being recognised in this field. All other 
practitioners of this procedure are consultants based in public hospitals and will provide this 
ǘǊŜŀǘƳŜƴǘ ƻƴ ŀƴ ŜȄŎŜǇǘƛƻƴŀƭ ōŀǎƛǎ ƻǊ ŀǎ ŀ ΨǇŜǊǎƻƴŀƭ ŦŀǾƻǳǊΩ ǘƻ ǘƘŜƛǊ ǇŀǘƛŜƴǘΦ  
 
 

a. AUSTRALIA 
 

PROBIOTIC THERAPY RESEARCH CENTER (Sydney, Australia) 
 
PTRC was established by Dr Thomas Borody, gastroenterologist and director of the Centre for 
Digestive Diseases (CDD) and director of PTRC, Five Dock. Dr Borody originally conceived the idea for 
creating such a centre in the year 2000. He wanted to provide new alternative treatments for 
patients who suffer from gastrointestinal problems using human probiotic infusions (HPIs).  
 
 
Human probiotic infusions (HPIs) use normal healthy human flora suspensions to overcome 
pathogenic bacteria. The use of healthy human flora appears to be the most effective probiotic 
treatment available today. Healthy human flora can act as a broad-spectrum antibiotic. HPI therapy 
involves the infusion of a filtrate of healthy human donor faeces into the bowel of the patient so 
delivering good bacteria. The infusion is repeated for at least 5 days. The therapy includes a special 
low fibre diet prior to infusion and a course of antibiotics to kill off as many bad bacteria as possible 
before infusion, aiming to 'sterilise' the bowel. Sterilisation of the bowel prior to infusion gives the 
newly introduced 'good' bacteria a better chance of implanting and re-populating. Preparation also 
includes a bowel wash-out prior to infusion (orthostatic lavage). Infusions can be done via: 
colonoscopy, enema, naso-jejunal tube. It should be noted that commercially available oral probiotics 
are incapable of implanting permanently in the gut flora as they have lost their capability to adhere 
to epithelial cells through the process of culturing in the commercial laboratory. It is only fresh 
human probiotic from another human being that retain that capability and hence can be implanted 
long term.  
 
PTRC has 3 registered nurses, a technical officer and a receptionist. PTRC has 11 fully equipped 
procedure rooms, 1 processing room/laboratory and 2 consult rooms. 
Dr Borody consults off site at CDD prior to treatment at PTRC. PTRC is the only centre in the world 
that performs Human Probiotic Infusions (HPIs).  
 
Donors can be selected from individual's family members or can be close friends. All donors are fully 
and repeatedly screened for infections (parasitic, bacterial and viral) before and during therapy for 
HIV; Hep A, B, C; CMV; EBV; toxoplasmosis; syphilis; as well as for stool pathogens. 
 
The Centre for Digestive Diseases in NorthWest Australia describes the treatment (however 
administered) as a "treatment of last resort". 
 
Dr. Thomas Borody (Australia) rejects the need for more studies, saying "virtually everybody" 
treated has been cured. He has carried out faecal transplants for 22 years at his Sydney clinic. 
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Published reports include: 
Toying with motion (2004) ς faecal bacteriotherapy for C.Diff and IBS 
UC Bacteriotherapy(2003) - faecal bacteriotherapy for UC 
 
 
 
NEPEAN PRIVATE SPECIALIST CENTRE (Kingswood, New South Wales, Australia) 
 
Dr Martin Grehan and his colleagues of the Department of Gastroenterology, describe the results of 
using faecal bacteriotherapy in 10 patients. They classically cleanse the bowel with antibiotics and 
then infuse donor-processed faecal suspensions daily for 5 to 15 days. Their first infusion was done 
through a colonoscope, but subsequent ones were given over a 60-minute period through a nasal 
jejunal tube or enemas or a combination of both. They then carefully analyzed the flora at 4, 8, and 
24 weeks following the infusions using sophisticated bacteriologic studies. They showed that the 
donor flora was relatively stable in the microbiota of the feces.  
 
Published reports include: 
Faecal bacteriotherapy, faecal transplant and the microbiome 
 
 
 
 

b. THE US 
 
DULUTH CLINIC DIGESTIVE HEALTH CENTER (Duluth, Minnesota, US) 
 
SMDC Heath System, which includes four hospitals and the Duluth Clinic, has gastroenterologists 
who offer the stool transplant procedure to people who have symptomatic recurrence and 
documented Clostridium difficile (C. diff) colon infections despite multiple attempts to treat them 
with traditional antibiotic therapy. The treatment is not offered for any other condition. A stool 
transplant involves the infusion of a normal healthy stool from a donor that replenishes the normal 
flora of ŀ ǇŀǘƛŜƴǘΩǎ ŎƻƭƻƴΦ  
 
 

Dr. Timothy Rubin of the Duluth Clinic Digestive Health Center is the specialist who performs most 
of the faecal transplants in the nation. He currently performs the majority of the stools transplant at 
Duluth. As far as Rubin can tell, he and his senior colleagues are the only team in the country who 
regularly perform this rare, but growing procedure, variously known as faecal transplant, stool 
transplant and faecal infusion.  Since 2002, they've performed 64 poop transfers on patients with 
two or more incurable bouts of C. diff.  

 
Dr Johan Bakken, transplant expert, of Duluth says the therapy may be a good first line treatment 
ƻƴ ǇŀǘƛŜƴǘǎ ǿƛǘƘ ǘƘŜ ǾƛǊǳƭŜƴǘ ǎǳǇŜǊōǳƎ ǎǘǊŀƛƴΣ ΨōŜŎŀǳǎŜ ǘƘŜǎŜ ǇŜƻǇƭŜ ƎŜǘ ǎƻ ǎƛŎƪΣ ǎƻ Ŧŀǎǘ ǘƘŀǘ ǘƘŜǊŜΩǎ 
much higher mortality rate.  
 
Dr Thomas Moore, infectious disease physician in Wichita, Kansas, has also performed the therapy 
in the Duluth Clinic. Dr Moore has performed at least 65 faecal enemas and seen a 97% success rate.  
 
Dr. Johannes Aas, gastroenterologist, expert in faecal transplant - ά{ƻ ǿƘŀǘ ǿŜ Řƻ ƛǎ ǘŀƪŜ ƴƻǊƳŀƭ 
stool from a normal person, make an extract of it, put it in a blender with water, take two 
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tablespoons of that cocktail, and introduce it into the patient's body ς a human poop transplant to 
replace the normal colonic flora. This transplant is done through a tube down into the patient's 
stomach, a naso-gastric tube (through the nose or the mouth). There is a doctor in Australia who 
does it that way, but sometimes the small intestine is infected, too, so it is more effective this way. 
²ŜϥǾŜ ōŜŜƴ ŘƻƛƴƎ ƛǘ ŦƻǊ мл ȅŜŀǊǎ ǿƛǘƘƻǳǘ ŀ ǎƛƴƎƭŜ ŦŀƛƭǳǊŜΦέ Dr. Johannes Aas and Dr. Charles Gessert 
published the results of an 18-patient study in 2003. 
 
  
INTEGRIS DIGESTIVE HEALTH CENTER (Oklahoma city, Oklahoma, US) 
 
Dr Mark Mellow - Medical Director ς The Integris Digestive Health Center is going to great lengths to 
assist patients suffering from Clostridium difficile (also called C-diff), a bacterial infection in the 
colon. Dr. Mark Mellow discusses the benefits of treating this infection by a process called a faecal 
transplant. Similar process to colonoscopy, sample liquefied and reintroduced in patient with syringe 
placed in colon. 
 
INTEGRIS has created the Digestive Health Center, a ǳƴƛǉǳŜ άǾƛǊǘǳŀƭέ ŦŀŎƛƭity offers an immediate and 
direct link to all the physicians, surgeons, nurses and staff at INTEGRIS. Through the center, patients 
are treated for disorders of the gastrointestinal tract, liver, gallbladder and pancreas. Patients have 
access to a team of more than 50 board-certified specialists including gastroenterologists, 
hepatologists, general surgeons, liver-transplant surgeons, colorectal surgeons, bariatric surgeons, 
pathologists and radiologists/ interventional radiologists. Psychological, nutritional and dietary 
counseling services are also offered. The Digestive Health Center offers basic screenings, minimally 
invasive surgeries (laparoscopy), cancer treatment and transplantation.  
Through the INTEGRIS Digestive Health Center, INTEGRIS Baptist Medical Center has secured a 
research grant from the National Institute of Probiotics to see if use of probiotic capsules, given to 
hospital patients needing antibiotics to treat their infections, will prevent C Diff. Probiotics are the 
άƎƻƻŘέ ōŀŎǘŜǊƛŀ ǇǊŜǎŜƴt in all of our intestines. As stated before, antibiotics destroy both bad and 
good bacteria. We are hopeful that by replenishing their good bacteria, in capsule form, we will 
prevent C Diff infection. Encourage your friends and relatives to participate in this project if they are 
asked to do so. Additionally, the War on C Diff committee has developed a treatment guideline, 
which focuses on identifying patients at highest risk to develop severe C Diff, and is initiating special 
treatment measures, which include the consideration of the use of faecal transplant. 
 
 
FAIRVIEW MAPLE GROVE MEDICAL CENTER (Minnesota, US) 
 
Dr Alexander Khoruts, gastroenterologist at University of Minesota in 2008 ς Dr. Alexander Khoruts 
practices gastroenterology and internal medicine in Maple Grove, Minnesota and Minneapolis, 
Minnesota.  
 
How microbes define and defend us 
July 2010 - Within a day of treating one of his patients, the chronic diarrhoea vanished, reported Dr. 
Khoruts and his colleagues in the Journal of Clinical Gastroenterology last month. Although the 
procedure has been used several times, for the first time Dr. Khoruts and his team took a genetic 
survey of the bacteria in the patient's intestines before and after the faecal transplant. The doctors 
observed that before the transplant her gut flora looked very desperate. When the doctors analyzed 
the microbes again, two weeks after the transplant, they found that her husband's microbes had 
taken over. Out of 15 patients treated by faecal transplantation or bacteriotherapy, 13 have been 
successful.  
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Faecal Transplant Cures Chronic Gut Infection-Microbial Research in Progress  
July 2010 - Of the 15 more faecal transplants carried out by Dr. Khoruts and his colleagues 13 have 
cured their patients. The doctors are currently analyzing the microbiome of their patients to identify 
which species are wiping out the Clostridium difficile infections. Dr. Khoruts hopes that the crude 
transplants will eventually make way for what he jokingly refers to as "God's probiotic"-a pill 
containing microbes whose potential to fight infections has been scientifically proved. 
 
 
Changes in the composition of the human faecal microbiome after bacteriotherapy for recurrent 
Clostridium difficile-associated diarrhea 
May-June 2010 - Clostridium difficile-associated disease (CDAD) is the major known cause of 
antibiotic-induced diarrhea and colitis, and the disease is thought to result from persistent 
disruption of commensal gut microbiota. Bacteriotherapy by way of faecal transplantation can be 
used to treat recurrent CDAD, which is thought to reestablish the normal colonic microflora. 
However, limitations of conventional microbiologic procedures have, until recently, precluded 
testing of this idea. In this study, we used terminal-restriction fragment length polymorphism and 
16S rRNA gene sequencing approaches to characterize the bacterial composition of the colonic 
microflora in a patient suffering from recurrent CDAD before and after treatment by faecal 
transplantation from a healthy donor. Although the patient's residual colonic microbiota, prior to 
therapy was deficient in members of the bacterial divisions-Firmicutes and Bacteriodetes, 
transplantation had a dramatic impact on the composition of the patient's gut microbiota. By 14 
days post transplantation, the faecal bacterial composition of the recipient was very similar to that 
of the donor and was dominated by Bacteroides spp. strains and an uncharacterized butyrate 
producing bacterium. The change in bacterial composition was accompanied by resolution of the 
patient's symptoms. The striking similarity of the recipient's and donor's intestinal microbiota 
following after bacteriotherapy suggests that the donor's bacteria quickly occupied their requisite 
niches resulting in restoration of both the structure and function of the microbial communities 
present. 
 
 
MONTEFIORE MEDICAL CENTER (New York, US) 
 
Dr. Seth Persky is board certified in Internal Medicine and Gastroenterology. His practice 
encompasses all aspects of gastroenterology, although he has a special interest in Inflammatory 
Bowel Disease and diseases of the small intestine. The paper from Montefiore Medical Center 
reports 12 cases that were successfully treated with installation of donor feces into the colon 
through colonoscopy. Although there can be some criticisms of the procedure and follow up, it is 
clear that these 12 patients were benefitted from the treatment. 
(Publication: Treatment of recurrent Clostridium difficile-associated diarrhoea by administration of 
donated stool directly through a colonoscope) 
 
Dr Lawrence Brandt, MD, and Seth Persky, MD, of Montefiore Medical Center/Albert Einstein 
College of Medicine, in New York City, published the first academic paper on the colonoscopic faecal 
transplant for CDI, describing the treatment of a 60-year-ƻƭŘ ǿƻƳŀƴΦ ά9ǾŜǊȅ ǘƛƳŜ ǎƘŜ ŎŀƳŜ ƻŦŦ ƘŜǊ 
vancomycin or her metronidazole, she got debilitating diarrhoea from the C. difficileΣέ ǊŜŎŀƭƭŜŘ 5ǊΦ 
.ǊŀƴŘǘΣ ŎƘƛŜŦΣ 5ƛǾƛǎƛƻƴ ƻŦ DŀǎǘǊƻŜƴǘŜǊƻƭƻƎȅΣ aƻƴǘŜŦƛƻǊŜ aŜŘƛŎŀƭ /ŜƴǘŜǊΦ ά{ƻ L ƎŀǾŜ ƘŜǊ ǘƘƛǎ faecal 
transpƭŀƴǘ ŦǊƻƳ ƘŜǊ ƘǳǎōŀƴŘΦ !ƴŘ ŀǘ мм ƻΩŎƭƻŎƪ ǘƘŀǘ ƴƛƎƘǘΣ ǎƘŜ ŎŀƭƭŜŘ ƳŜ ŀǘ ƘƻƳŜ ŀƴŘ ǎŀƛŘΣ ΨL ŘƻƴΩǘ 
ƪƴƻǿ ǿƘŀǘ ȅƻǳ ŘƛŘ ƛƴ ǘƘŜǊŜΣ ōǳǘ ǿƘŀǘŜǾŜǊ ȅƻǳ ŘƛŘ L ƘŀǾŜƴΩǘ ŦŜƭǘ ǘƘƛǎ ƎƻƻŘ ƛƴ ŀ ȅŜŀǊΦΩ {ƘŜΩǎ ōŜŜƴ 
healthy ever sinceτŀƴŘ ǘƘŀǘ ǿŀǎ ŎƭƻǎŜ ǘƻ мл ȅŜŀǊǎ ŀƎƻΦέ 5ǊΦ .ǊŀƴŘt has now completed 12 faecal 
transplants, all via colonoscopy.  
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ROGUE VALLEY MEDICAL CENTER (Medford, Oregon, US) 
 
Dr Paul F Schleinitz is starting to do HPI in Medford Oregon. His procedure is to infuse 400 cc of 
emulsified donor stool by colonoscopy. He has done this procedure with great success. Now 
however the hospital (Rogue Valley Medical Center) has the all important protocol in place. 
 
 

HARBORVIEW GASTROENTEROLGY CLINIC (Seattle, Washington, US) 
 
Dr. Christina Surawicz practices gastroenterology and internal medicine at Harborview 
gastroenterolgy clinic, in Seattle, Washington, US.  
 
Published research: 
 Flora Reconstitution for Recurrent Clostridium difficile Infection: Results and Methodology 
Nineteen patients with confirmed multiply recurrent CDI were treated by infusing donor stool 
through a colonoscope. Out of 19 patients, 18 initially responded to treatment with a single FFR 
treatment, 1 patient responded after a second FFR infusion. All 19 patients maintained prolonged 
cured status followed until submission, ranging from 6 months to 5 years. Three patients were 
presumed reinfected after remaining symptom free for a period spanning from 6 months to 4 years. 
These patients tested positive for C. difficile after prescription of additional antibiotics for unrelated 
infections.  Flora Reconstitution is an effective, viable, and simple method of treatment for the 
difficult to treat patients with RCDI who fail standard therapy. 
 
 
HINES VA HOSPITAL (Chicago, US)  
 
Dr Dale Gerding, Medical Director 
 
"We've had the same therapies for 30 years and new ones are desperately needed," he tells 
WebMD. One procedure that does seem to work, but has been slow to catch on in the U.S., is a 
"faecal transplant," Gerding says. Doctors obtain a stool sample from a healthy relative of the 
patient, typically a spouse, filter the sample, and infuse it into the C. difficile patient, typically via a 
nasal tube. The idea is that the fresh stool will restore whatever bacteria were depleted from the 
infected person's intestines by antibiotic treatment, Gerding says. "It's highly effective, with success 
rates of about 90%. But hospital safety boards are reluctant to approve its use as they fear other 
pathogens could also be introduced [into the patient]," he says. In Europe, especially Scandinavia, 
the procedure has gained better acceptance, Gerding says. 
 
 
 

c. UK 
 
GARTNAVEL HOSPITAL (Glasgow, Scotland) 
 
Dr Alisdair MacConnachie, Infection Unit, Brownlee Centre, Gartnavel General Hospital, Glasgow, UK 
- The country's only " transplaƴǘ ǘƘŜǊŀǇȅ ŜȄǇŜǊǘέ.  
 
GrandmƻǘƘŜǊ ǎŀǾŜŘ ōȅ ŘŀǳƎƘǘŜǊΩǎ Ǉƻƻ όScotland) - Daily Record, November 2007 ς Ethel McEwan, 
an 83-year-old from Guardbridge, Fife, was near death after contracting Clostridium Difficile, the 
Daily Record reported. But she was saved after receiving a " transplant" from her daughter, 
Winnifred. The treatment involves liquidising a sample of faeces from a close relative of the patient, 
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and feeding the liquid down a tube into the stomach. The treatment restores the bacteria to levels 
at which they help the recovery process. The doctor who saved Ethel's life said: "It is certainly a 
treatment of last resort for people who have tried all the other options." 
 
Published research: 
 transplant for recurrent Clostridium difficile-associated diarrhoea: a UK case series 
We describe the use of nasogastrically administered  transplant in the treatment of 15 patients with 
recurrent CDAD. Retrospective case note review was used to review the success and safety of therapy. 

Of 15 patients treated using this procedure, 11 were cured of CDAD. Two patients required a further 
course of metronidazole after transplantation and one patient required a second treatment. One 
patient had recurrence of CDAD 4 weeks after treatment following a course of broad-spectrum 
antibiotics. No adverse events were noted. In our experience, this procedure is an effective and safe 
treatment for recurrent CDAD.  transplantation via a nasogastric tube could be considered in patients 
with refractory relapsing CDAD. (2008-2009) 
 
 

d. CANADA 
 
JOHNS HOPKINS UNIVERSITY (Baltimore, Canada) 

 
Dr. John Bartlett of Johns Hopkins University in Baltimore (C. diff expert) -έ.ŜƭƛŜǾŜǎ  ǘǊŀƴǎǇƭŀƴǘǎ ŀǊŜ 
ǘƘŜ ōŜǎǘ /Φ ŘƛŦŦƛŎƛƭŜ ǘǊŜŀǘƳŜƴǘΦέ  
 
Published research: 
New antimicrobial agents for patients with C.Difficile infections 
Current drug treatment of Clostridium difficile infection (CDI) focuses on metronidazole and 
vancomycin. Early studies showed equivalence, but more recent reports indicate that oral 
vancomycin is preferred for serious CDI. Recent work has demonstrated a need for new drugs due to 
challenges with the NAP-1 strain, which appears to cause more refractory disease that is more likely 
to relapse. These two distinctive facets of treatment are the most challenging. This review discusses 
new agents in development: antibiotics, probiotics, immune response products, and agents to bind C. 
difficile toxins. None are likely to be more effective than oral vancomycin for acute infection. 
However, several may be as effective, without causing relapse or promoting unnecessary antibiotic 
use for multiple conditions. The greatest promise is with agents used to interrupt relapses. In this 
category the leading new agents appear to be antibiotics (rifaximin, nitazoxanide, difimicin, 
ramoplanin), toxin-binding agents (tolevamer), probiotics (Saccharomyces boulardii and Lactobacillus 
ramosus), and immune agents (toxoid vaccine and hyperimmune globulin). The drugs that appear 
most promising based on recent trials are rifaximin, tolevamer, and difimicin, which appear 
promising for reducing relapses.(2009) 

 
 

FOOTHILLS HOSPITAL (Calgary, Alberta) 
 

Dr. Tom Louie - Head of infection control at Foothills hospital (Calgary, Alberta) for a transplant. 
Faecal transplant costs are not covered in Alberta, so Louie has done them mostly for free for 12 
years, with 95% success rate. The first of Louie's 48 transplants was in 1996, when he had a patient 
who searched everywhere, including the famed Mayo Clinic.  

o 5Ǌ [ƻǳƛŜ ǇǊƻŎŜŘǳǊŜ ƛƴǾƻƭǾŜǎ ƎŜǘǘƛƴƎ ŀ ŎƭƻǎŜ ǊŜƭŀǘƛǾŜ ǘƻ ŘƻƴŀǘŜ ǎŜǾŜǊŀƭ ŘŀȅǎΩ worth of stool; he 
then tests the stool for diseases (hepatitis, HIV); then mixes it with saline to create liquid feces; 
he then administers the stool to the patient through an enema. The process is fairly quick, it 
takes about an hour.  
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o It's not surprising that when Dr. Louie first proposed this idea, hospital administrators were not 
amused. No doubt they conjured legions of lawyers arriving on their doorstep in the event of 
medical complications. Now, Dr. Louie and his wife, who is a nurse, go to patients' homes to 
administer the enema. 

A few other clinicians also are using this procedureΣ ƛƴŎƭǳŘƛƴƎ ǇƘȅǎƛŎƛŀƴǎ ŀǘ {ǘΦ aŀǊȅΩǎκ5ǳƭǳǘƘ /ƭƛƴƛŎŀƭ 
Health System, Duluth, Minn., who also have reported a very high success rate and a team led by Dr. 
Louie that has coƳǇƭŜǘŜŘ ŀǇǇǊƻȄƛƳŀǘŜƭȅ рл ŎŀǎŜǎ ǿƛǘƘ ŀ фр҈ ǎǳŎŎŜǎǎ ǊŀǘŜΦ ¢ƘŜ άȅǳŎƪέ ŦŀŎǘƻǊ ǿƛƭƭ 
ensure that this approach, unfortunately, will not spread like wildfire, said Dr. Louie. Instead, he is 
bullish about a new medication called fidaxomicin, or OPT-80, that is in Phase III clinical trials. 

 
 
CENTRE HOSPITALIER DE SHERBROOKE (Sherbrook, Quebec) 
 
Dr Diane Langelier of Department of Gastroenterology, Centre Hospitalier de Sherbrooke, 
Sherbrooke, Canada performs the therapy in hospital ς 31 transplants over 15 years. Langelier 
administered the transplants by enema until the hyper virulent superbug strain in Quebec (killed 
>2000 people since 2002); now she uses both the colonoscopy enema and the tube down the throat 
to the colon, to ensure 100% success. 
 
 
ROUGE VALLEY HEALTH SYSTEM (Ajax, Ontario) 
 
Dr Mike Silverman, Infectious disease specialist from Ajax, Ontario - First transplant patient was an 
elderly patient whose C.Diff. relapses put her in intensive care four years ago. He has performed 9 
ǘǊŀƴǎǇƭŀƴǘǎΦ IŜ ǿƻƴΩǘ Řƻ them in his office for practical purposes (sanitation). But Dr Silverman says 
that ǘǊŀƴǎǇƭŀƴǘǎ ǿƻƴΩǘ ǎǘƻǇ ŀƴ ƻǳǘōǊŜŀƪ ƭƛƪŜ Wƻ .ǊŀƴǘΩǎ (Joseph Brant Memorial Hospital in Burlington 
ς most virulent C.Diff. outbreak in Canada). 
Published report: 
Success of Self-Administered Home  Transplantation for Chronic Clostridium difficile Infection 
 transplantation by low volume enema is an effective and safe option for patients with chronic 
relapsing CDI, refractory to other therapies. Making this approach available in health care settings 
has the potential to dramatically increase the number of patients who could benefit from this 
therapy. (February 2010) 
 
 
HUMBER RIVER REGIONAL HOSPITAL (North York, Ontario, Canada) 

 
Dr David Kreaden, MD., FRCP(C), Gastroenterologist 
 
ά!ǎ ƳŜƴǘƛƻƴŜŘ ǇǊŜǾƛƻǳǎƭȅ L Ŏŀƴ ƻƴƭȅ ŀŎŎŜǇǘ ǇŀǘƛŜƴǘǎ ƻƴ ŀ ŎŀǎŜ ōȅ ŎŀǎŜ ōŀǎƛǎΣ ǘƘŜƴ ƴŜŜŘƭŜǎǎ ǘƻ ǎŀȅ 
these individuals would likely be the most debilitated or desperate. However that being said I 
assume many or most if not all patients here are pretty desperate. For now patients should be 
healthy enough to travel to Toronto (Canada). They must have fully documented C.Diff infection. I 
must have access to full medical history including imaging procedures as colonoscopy, xrays, 
biopsies, consult notes from doctors and specialists etc. For now they will have to be accompanied 
by healthy donor who has not had antibiotics for at least 3 months and have documented proof of 
absence of communicable disease such as TB; Hepatitis A,B,C; stools tested for culture, parasitology 
and of course C.Diff. As of yet we have not established a donor program for long distance travellers 
but that would be in the 'works'. Also as our hospital has a web site, I would hope to have this info 
on the Hospital web site. So if you know of anyone you deem sufficiently desperate you may give 
ǘƘŜƳ Ƴȅ ŜƳŀƛƭ ŀŘŘǊŜǎǎΦέ 
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e. SCANDINAVIA 
 
HAUKELAND UNIVERSITY HOSPITAL (Bergen, Norway) 
 
Dr Arnold Berstad, Division of gastroenterology ς Institute of medicine, says that hospital  
transplants are common in Norway. He does 10 to 15 a yearΣ ΨōŜŎŀǳǎŜ ƻŦǘŜƴ ƛǘ ƛǎ ŀ ǉǳŜǎǘƛƻƴ ƻŦ ƭƛŦŜ ƻǊ 
ŘŜŀǘƘΦΩ   
Berstad Arnold is a professor in the Department of Medicine, University of Bergen.  He is also chief 
physician at gastroenterologist Section, Medical Department, Haukeland University Hospital. 
Bacteriotherapy: treatment of choice for RCDAD (published report) 
 
 
DEPARTMENT OF MEDICINE, SØRLANDET HOSPITAL HF KRISTIANSAND (Kristiansand, Norway) 
 
Dr Kjetil Garborg, Department of Medicine, Sørlandet Hospital HF Kristiansand - Department of 
Infectious Diseases 
 
Results of  donor instillation therapy for recurrent Clostridium difficile-associated diarrhoea 
July 2010 - We report a success rate of 83% with  donor instillation therapy (FDIT) in this 
retrospective study of 40 patients with recurrent Clostridium difficile-associated diarrhoea (CDAD), 
treated at a medium sized Norwegian hospital from 1994 through 2008. The stool transplant was 
instilled either in the duodenum through a gastroscope or in the colon through a colonoscope with 
next of kin or other household member as donor. In 29 cases (73%) the first treatment was 
successful, with no documented recurrence of diarrhoeal disease within 80 days. Of the 11 patients 
failing to respond to the first instillation treatment, 6 patients received a second instillation, 4 of 
which were successful. A total of 33 patients (83%) were successfully treated with FDIT. Of the 7 
non-responders, 5 were seriously ill due to long lasting diarrhoeal disease and co-morbidity and died 
within 80 days after the procedure, and 2 were believed to have inflammatory bowel disease with 
response to corticosteroid treatment. No adverse effects of FDIT were observed. In our experience 
the procedure is easy to perform, well tolerated, effective, and may be a valuable treatment option 
in selected cases. 
 
 
RIGSHOSPITALET, COPENHAGEN UNIVERSITY HOSPITAL (Copenhagen, Denmark) 
 
Dr. Tvede 
Department of Clinical Microbiology, Rigshospitalet, Copenhagen University Hospital, 9 Blegdamsvej, 
DK-2100 Copenhagen, Denmark.  
Published research: 
Bacteriotherapy for chronic relapsing Clostridium difficile diarrhoea in six patients 
Six patients with chronic relapsing diarrhoea caused by Clostridium difficile were treated with rectal 
instillation of homologous faeces (one patient) or a mixture of ten different facultatively aerobic and 
anaerobic bacteria diluted in sterile saline (five patients). The mixture led to a prompt loss of Cl 
difficile and its toxin from the stools and to bowel colonisation by Bacteroides sp, which had not been 
present in pre-treatment stool samples. Strains of Escherichia coli, Cl bifermentans, and 
Peptostreptococcus productus in the mixture inhibited the in-vitro growth of Cl difficile, which in turn 
inhibited the growth of Bacteroides ovatus, Bacteroides vulgatus, and Bacteroides thetaiotaomicron. 
The finding that Bacteroides sp had been absent during the patients' illness but was present after 
recovery suggests that the absence of Bacteroides sp may result in chronic relapsing Cl difficile 
diarrhoea, and that its presence may prevent colonisation by Cl difficile. (1998) 
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CLINICAL BACTERIOLOGY, DEPART.  MEDICAL SCIENCES, UNIVERSITY HOSPITAL (Uppsala, Sweden) 
 
Dr Anna Schwan  
 
Published research: 
Relapsing Clostridium difficile Enterocolitis Cured by Rectal Infusion of Normal Faeces   
Repeated recurrence of Clostridium difficile-associated enterocolitis is uncommon but troublesome 
for the afflicted patient. The patient described here received vancomycin treatment several times but 
always had a relapse of C. difficile enterocolitis 2-3 weeks after discontinuation of treatment. She did 
not form serum antibodies to C. difficile cytotoxin (toxin B). Rectal infusion of enemas prepared from 
fresh faeces resulted in final cure.  
 
 
DEPARTMENT INFECTIOUS DISEASES, KAROLINSKA UNIVERSITY HOSPITAL (Stockholm, Sweden) 
 
Dr Jorup Ronstrom  
Published research: 
Feces culture successful therapy in Clostridium difficile diarrhea (2006, in Swedish) 
 
 
(Bergen, Norway) 
Dr S. Lund-Tonnesen 
M.D., Stein Lund-Tønnesen, Bergen, Norway 
 
Published research: 
Clostridium difficile-associated diarrhea treated with homologous feces 
The incidence of Clostridium difficile-associated diarrhoea has increased during the last few years. 
Treatment with vankomycin or metronidazol is usually effective, but relapses are not uncommon. 
Some good results have been reported with  enemas, but it is a controversal form of treatment. 18 
patients with C. difficile-associated diarrhoea were given homologous faeces from one healthy donor. 
In 17 patients faeces was instillated via a coloscope and in one patient via a gastrostoma. C. difficile 
toxin was detected in all patients. Three patients with severe colitis did not respond to the treatment. 
The remaining patients were clinically cured, and no relapses were observed. Treatment of C. difficile-
associated diarrhoea with faeces appears to be an alternative in moderate cases. In our limited 
number of patients we observed a poor correlation between the clinical picture, the endoscopic 
findings and the histological findings in colon biopsies. The ethical aspects of treatment with faeces 
will continue to be subject to discussion. (1998) 
 
 
 

f. THE NETHERLANDS 
 
 
ACADEMIC MEDICAL CENTER (Amsterdam, the Netherlands) 
 
Dr Els Van Nood (Department of Internal Medicine, Division of Infectious Diseases, Tropical 
Medicine and AIDS, Academic Medical Centre, Amsterdam, the Netherlands) ςάLƴ ǘƘŜ bŜǘƘŜǊƭŀƴŘǎΣ 
ǘƘŜ ǘǊŀƴǎǇƭŀƴǘǎ ŀǊŜ ŎƻƴǎƛŘŜǊŜŘ Ψŀ ǉǳƛǘŜ ƭƻƎƛŎŀƭ ǿŀȅ ǘƻ ǊŜǎǘƻǊŜ ƛƴǘŜǎǘƛƴŀƭ ŦƭƻǊŀΩΦ 
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Published research: 
The burden of recurrent Clostridium difficile infections  
March 2009 - Cure of recurrent CDI by infusion of feces from (thoroughly screened) healthy donors 
has been described in over 150 patients. The overall reported success rate is about 90%, but a 
prospective randomised trial is lacking. Feces mixed with saline can be infused either in the colon (ie, 
as an enema) or by duodenal tube.(9) We have been treating patients with donor feces for 2 years, 
with excellent results, and a randomised trial has been initiated, comparing the efficacy of 
vancomycin with  infusions.(10) Awaiting the results of this study, donor feces infusion is tolerated 
well, with promising results. 
 
 
Annexe ς Clinicians Contact Details 
 
 
 

4. WHAT PATIENTS GROUP IS IT BEING USED ON AND HOW MANY PATIENTS ARE TREATED 
EACH YEAR?  

 
 

a. Patient Group benefiting from  bacteriotherapy 
 
 

o C.Difficile sufferers essentially ς Australia, US, Canada, Scandinavia, Netherlands 

o IBS (Irritable Bowel Syndrome) sufferers ς only in Australia 

 
Several research and studies have determined that, if efficient with C.Diff, they would consider it 
potentially suitable for the treatment of associated diseases such as: 
 

o IBD (Inflammatory Bowel Disease) sufferers 
o Ulcerative colitis 
o Chronic diarrhoea  
o Chronic constipation 

 
The procedure has been used to successfully cure C. difficile infections for a number of years, with a 
success rate of nearly 95% according to some sources. While its effects on ulcerative colitis have not 
yet been adequately researched, small case series suggest it has positive effects. A recent article by 
Borody et al. which details 6 cases of severe chronic ulcerative colitis treated using  bacteriotherapy 
suggests that the procedure may be extremely successful in these cases as well. Complete reversal 
of symptoms was achieved in all patients by 4 months post-HPI, by which time all other UC 
medications had been ceased. At 1 to 13 years post-HPI and without any UC medication, there was 
no clinical, colonoscopic, or histologic evidence of UC in any patient. The Sydney group also reports a 
case of presumed sclerosing cholangitis, a disease frequently associated with IBD, which recovered 
fully after the treatment. 
  
 

b. Number of Patients benefiting from  bacteriotherapy 
 
In terms of determining the number of patients who received this treatment, it is a bit difficult to 
gather the data as this treatment is not current practice and therefore is not recorded as such. 
Furthermore the incidences of uses of this procedure remain very limited so the number of patients 
having benefited from it is very small.  
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Based on published materials from clinicians currently using or trialling this procedure, we have the 
following data: 
 

Country Location Number of treatments 

Australia Sydney 10 to 15/years  

Canada Alberta 
Quebec 

48 in 12 years ~ 4/year 
31 in 15 years ~ 2/year 

US Duluth 64 in 8 years ~ 8/year 

Scandinavia Norway 10-15/year 

 
Medipex contacted several of these physicians, via a feedback email, to obtain an up-to-date 
overview of who is still carrying this procedure and how many patients are treated every year. Out of 
17 clinicians contacted, we received the following replies:  
 
 

Clinician Country Number of treatments Comments* 

Dr Lawrence Brandt US 
(Montefiore) 

10-12 in next twelve months Page 35 

Dr Alexander 
Khoruts 

US 
(Minnesota) 

16 patients in 2 years Page35 

Dr Thomas Louie Alberta 
(Canada) 

70 patients in 9 years  Page36 

Dr Michael Tvede Copenhagen 
(Denmark) 

20 patients per year  Page36 

Dr Thomas Borody Australia 
(Sydney) 

52 patients Page 36/37 

 
In addition to providing the number of transplants carried annually, clinicians provided some very 
informative facts on current development in the research on  bacteriotherapy - please see:  

Annexe ς Clinicians Comments 
 

 
 
 

5. HOW MANY PEOPLE COULD BENEFIT OF BACTERIOTHERAPY? 
 
 
In this section, we will only consider cases of Clostridium Difficile as it is, to date, the main disorder 
treatment by  bacteriotherapy. 
 
Although most patients with a first episode of clinical infection respond either to withdrawal of 
prescribed antibiotics or to additional treatments with metronidazole or oral vancomycin, about 15-
30% experience recurrent episodes. Recurrent CDI can be defined as recurrence of symptoms within 
8-10 weeks after cessation of specific antibiotic therapy, with exclusion of other enteropathogens 
and a positive diagnostic test for CDI. A subset of patients with recurrent CDI gets into a spiral with 
several subsequent recurrences. In these cases, C.Difficile becomes the largest hurdle for recovery; it 
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contributes to increased mortality and morbidity and leads to prolonged isolation measures and 
additional costs.  
 
Recurrent (i.e., _3) episodes - Most recurrences of CDI occur within 7ς14 days after the completion 
of therapy, suggesting relapse rather than re-infection. CDI recurs in 15%ς35% of patients who have 
had 1 previous episode and in 33%ς65% of patients who have had 2 previous episodes.  
 

 
 
UK 

 
Regions 

(2009-2010 data) 
C.Diff. cases Age  

England 25604 <65 years old       14946     
>65 years old       10658    42% 

Scotland 4141 <65 years old       1067 
>65 years old       3114     75% 

Wales 3127 <65 years old       492 
>65 years old     2635      84% 

 

 
Source: UK Health Protection Agency - Clostridium Difficile Surveillance reports  

 

 
Source: Health Protection Scotland - Clostridium Difficile Surveillance data 
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Source: Public Health Wales - Clostridium Difficile Surveillance reports  

 
 
 
EUROPE & US 
 
Annexe ς Europe C.Diff Map C.Diff. type 027 in 25 European countries 
Annexe ς C.Diff. type 027 in 25 European countries(2006-2008) 
Annexe ς C.Diff. type 027 in 25 European countries(2005-2006) 
Annexe ςUS Map & facts on C.Diff spread  

 
 
 
 
 

6. HOW MUCH DOES BACTERIOTHERAPY COST AND WHO CURRENTLY PAYS FOR IT? 
 
 
From patient point of view 
 
It has been difficult to obtain reliable information on cost because this treatment is a rare procedure 
which is only undertaken in extreme cases by a limited number of clinicians. In some cases, it is not 
even part of the clinician duties in his practice or hospital and will carried it as a personal 
undertaking. This explains why information on cost is practically non-existent.   
Nevertheless, an overall review of existing information shows that cost is mainly consists of two 
main elements: the testing of the donor samples faeces (the donor's blood and stool are tested 
before the transplant date for C. diff toxins and other infections), and in the administration of the 
enema or sample feeding via nasogastric tube.  
In many cases, patients would have to contribute to the cost; for example, patients pay some lab 
fees, but insurance usually covers the cost of the colonoscopy. In general, the patient has to bear the 
majority of the cost as, although some of these costs are covered by patients insurance, they are not 
always able to claim them back because patients would often have to travel to another state, which 
is outside their health plan's network or tier, to meet the rare clinicians who will carry this 
procedure.  
Older patients who live on a fixed income may be unable to pay for the procedure. Thus, even 
though FB may successfully break the pattern of relapsing infection, the financial burden associated 
with this treatment may make it unattainable for those who need it most.  
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From institution point of view 
 
Although the success rate of this treatment has been relatively high, the aesthetic aspects associated 
with  bacteriotherapy (FBT) and the potential risk for transmission of contagious agents has limited 
its acceptance within the medical community. However, the rising incidence and mortality rates 
associated with CDAD as well as the incidence of recurrent disease and the emergence of the binary 
toxin-producing C. difficile strain NAP1 have generated increased interest in FBT.  Bacteriotherapy, 
however, has yet to gain acceptance among third-party payers, including Medicare, because of the 
limited cumulative experience with the procedure and the expense.  
 

 
 
 

 
 

7. EVIDENCE TO SUPPORT THE USE OF  BACTERIOTHERAPY? 
 
 
The main advantages of this procedure are: 
 
ü An  efficient procedure to treat cases of Recurrent Clostridium Difficile infections (in adults 

and infants) which has demonstrated a successful rate superior to 95% 

ü A inexpensive method compared to the cost of several antibiotic treatments (vancomycin 
and metronidazole) and hospitalisation 

ü Rapid treatment ς 2-3 days compared to several weeks of antibiotic treatments 

ü A low risk treatment  

 
Current evidence to support its use: 
 
To date, more than 150 patients treated with donor faeces have been reported in the literature. A 
91% success rate is reported in case series and case reports. Due to a lack of clinical trials, this 
treatment usually only offered to patients with more than two relapses, since it is still considered a 
last, uncommon, and rather distasteful rescue therapy.  
(See Table page 22) 
 
Currently, adult patients with proven recurrent CDI can be included in the first randomised 
controlled study comparing donor faeces installation with antibiotic therapy (FECAL trial). 
(See Table page 23) 

COST 
 

The cost associated with screening donor blood and faeces for 
contagious agents, the preparation of the donor faecal sample, 
and the placement of the appropriate catheter for instillation 
of the faecal suspension (nasogastric tube or retention enema 
tube) can surpass $2,500.  
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 therapy for recurrent C.Difficile infections 

Year Patients 
(Male/ 
Female) 

Mean 
age 

Nb 
relapses 

Entry 
diagnosis 

Cured 
(%) 

Follow-
up 

Donor Prepared 
with whole 

bowel lavage 

Nb  
infusions 

Amount 
of 

faeces 

Route of 
installation 

Reference 

Upper 
GI 

Lower 
GI 

1958  4(3/1) 56  PMC 100% 10 days  No 1-3  0 4 Eiseman, silen, bascom, kauvar 

1981  16 (7/9) 56  PMC 81% 5 days ς  
3 years 

 No 1-24  1 15 Bowden, mansberger,lykins 

1984  1(0/1) 65 6 CDI 100% 9 
months 

Spouse No 2x2  0 1 Schwann, sjolin, trottestam, aronsson 

1989  2 (1/1) 60 3 CDI 50% 6 
months 

Spouse/ 
daughter 

No 1 50g 0 2 Tvede, rask-madsen, 

1991  1 (0/1) 64 7 CDI 100% 3 days spouse No 1 10g 1 0 Flotterod, hopen,  

1994  7 56 1-4 CDI 100% 2 years Spouse/ 
relative 

No 3 200ml 0 7 Paterson, iredell, whitby 

1998  18   CDI 83%  No  1  1 17 Lund-tonnesen, berstad, schreiner, 
midtvedt 

1999  32 (14/18) 27-89  AAD 100% 4-6 
weeks 

No  1-2 5-10g 0 32 Gustafsson, berstad, lund-tonnesen, 
midtvedt, norin 

2000  1(0/1) 60 >5 CDI 100% 1-6 
months 

Spouse Yes 1 500ml 0 1 Persky, brandt,  

2002  6(1/5) 53 2-6 CDI/PMC 100% 9-50 
months 

Yes No 1 30ml 0 6 Faust, langelier, haddad, menard 

2003  18(5/13) 73 2-7 CDI 83% 90 days 15 yes/ 
3 no 

No 1 30g 18 0 Aas, gessert, bakken,  

2003  24(11/13) 19-59  CDI 83%  yes/no Yes 1-10 200-
300g 

8 16 Borody 

2006  5(0/5) 82 >2 CDI 100% 2.5-21 
months 

No No 1 30ml 0 5 Jorup-ronstromn, hakanson, person, 
midtvedt, norin 

2007  16(5/11) 11-87  CDI 94% 4-6 
weeks 

yes/no Yes 1-24 200-
300g 

0 16 Wettstein, broody, leis, chongnan, 
torres, hindler 

2008  7(4/3) 67 3 CDI 100% 30 days 
ς 1 year 

6 yes/1 no Yes 1-3 50-100g 3 4 Nieuwdorp, van nood, speelman, van 
heukelem, jansen, visser 

2008  1(1/0) 69 1 CDI 100% 2 days yes No 1 45g 0 1 You, franzos, Holman,  

Total 159    91%      32 127  

AAD ς Antibiotics associated diarrhoea; PMC ς Pseudomembranous colitis 
(Source: Suffering with recurrent C.Diff infections: Is donor faeces the solution? ς Eurosurveillance, August 2009)
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FIRST CLINICAL TRIAL OF  TRANSPLANT IN THE TREATMENT OF  
CLOSTRIDIUM DIFFICILE 

 

World first clinical trial of  transplant 

A clinical trial of 120 C.Diff patients is currently underway in Netherlands (2008) - The  trial is 
sponsored by a grant from ZonMW, The Netherlands Organisation for Health Research and 

Development. It is a randomized trial comparing donor faeces infusion to conventional antibiotic 
treatment with oral vancomycin. 

Eligible patients who have signed an informed consent are randomised to one of the three 
treatments: 

¶ Oral vancomycin ς 500 mg (4 times a day) over 14 days 

¶ Oral vancomycin ς 500 mg (4 times a day) over 14 days; bowel lavage 1x 

¶ Oral vancomycin ς 500 mg (4 times a day) over 14 days; bowel lavage 1x; donor faeces 1x 

The protocol for the preparation of the donor faeces is the following: 

1. Faeces are collected and weighed (ca. 60-120 g, depending on production); 
2. 300-400 cm3 Saline (0.9% NaCl) is added and mixed until a smooth suspension is created; 
3. Faeces are poured through a double gauze and put in a glass bottle; 
4. Within six hours after production by the donor, the faeces are installed through a nasojejunal 

tube 

 
 

The results of this trial are expected by many infection control experts who await a final proof that 
this treatment is effective against the growing problem of recurrence of infection in C.Diff sufferers: 

o The current success rate is above 90%. Although some doctors are convinced that the  
therapy is efficient, they are still reluctant for sanitation reasons to carry out the 
procedure ƛƴ ǘƘŜƛǊ ǇǊŀŎǘƛŎŜ ŀƴŘ ǘƘŜȅ ŀƭǎƻ ŎƭŀƛƳ ǘƘŀǘ ǘƘŜǊŜ ƘŀǎƴΩǘ ōŜŜƴ ŀƴȅ ƭŀǊƎŜ ǎŎŀƭŜ 
clinical trial that proves that the procedure is more efficient that the current treatments 
(antibiotics and natural probiotics).  

o Dr Michael Libman, Montreal infectious disease expert ς Ψǘƻ ǇǊƻǾŜ ǘƘƛǎ ƛǎ ōŜǘǘŜǊ ǘƘŀƴ 
standard treatment, it is necessary to compare both treatments, which has never been 
done. 

o Dr Michael de la Roche, infection control chief at Quinte Health Care (Eastern Ontario), 
recalls one occasion when the  transplant was practised in his hospital, but he is waiting 
for more evidence before they consider performing more. They are currently using 
probiotics to treat C.Diff. 

o Some scientists worry about controlling infection in donor stools and about finding a 
good way to handle and process the material, said Jennie Mayfield, a clinical 
epidemiologist at Barnes-Jewish Hospital at the Washington University School of 
Medicine in St. Louis, Mo. 

o And some doctors and patients are still squeamish about the procedure. 

 
 
άCƻǊ н ȅŜŀǊǎΣ ƛƴ !ƭōŜǊǘŀ ό/ŀƴŀŘŀύΣ ǘƘŜ ƎƻǾŜǊƴƳŜƴǘ ǾƻƛŎŜŘ ƛƴǘŜǊŜǎǘ ƛƴ ŦǳƴŘƛƴƎ ƻǊ ŜǾŀƭǳŀǘƛƴƎ 
bacterial biotherapy and we have formed a group to do so. We are meeting in October to 
update where we/ thŜȅ όǘƘŜ ƎƻǾŜǊƴƳŜƴǘύ ŀǊŜ ƻƴ ǘƘƛǎ ŦƛƭŜΦέ 5Ǌ ¢ƻƳ [ƻǳƛŜ ό{ŜǇǘŜƳōŜǊ нлмлύ 
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8. COST BENEFITS OF  BACTERIOTHERAPY 
 
 

a. Cost of current C.Difficile treatments 
 
 

¶ Metronidazole 500mg 

¶ Vancomycin 125mg 

¶ Immuniglobulin 400mg 

¶ Rifamycin 400mg 
 
 

Antibiotics to eradicate C difficile infection and/or promote restoration of normal 
colonic flora 

  UK 

Metronidazole (Flagyl) 
 

Metronidazole 400 mg 
tds 

 
£1.01  

Vancomycin (Vancocin) 
 

Vancomycin 125 mg oral 
capsules qds 

 
£126.16 

(Source: Oxfordshire PCT - C.Diff. Policy 2008-11) 

 
 
 

Treatment Regimen Cost ($)
a
 

Rifaximin 200 mg tid 10 days $124 

Nitazoxanide 500 mg bid 10 days $312 

IVIG
b
 400 mg/kg 1-6 doses $2835-17 010 

Average $9922 
Tinidazole 500 mg bid 10 days $95 

Tolevamer, Phase III study in progress  

Standard treatment 

vancomycin 125 mg qid
c
 7-14 days $452-905 

metronidazole 500 mg tid 7-14 days $14-29 

IVIG = intravenous immunoglobulin 
a
 Based on average wholesale price accessed September 1, 2006, for course of treatment 

b
 Dose based on 70 kg patient 

c
 Dose may range from 125 to 500 mg  

 
(Source: Emerging Therapies in the Treatment of C diff.-Associated Disease: Intravenous Immunoglobulin ς Medscape) 
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Treatment Schedule for Recurrent C.Difficile Infection Treatment Cost  
(US$) 

First recurrence 

¶ Mild to moderate infection ς Metronidazole at a 
dose of 500mg orally 3 times daily for 10 to 14 days 

¶ Severe infection or unresponsiveness to or 
intolerance of metronidazole Vancomycin at a dose 
of 125 mg orally four times daily for 10 to 14 days 

 

¶ $29 
 
 
 

¶ $905 

 
Second recurrence 
Prolonged vancomycin orally in tapered and pulsed doses, 
for example: 

¶ 125 mg four times daily for 14 days 

¶ 125 mg twice daily for seven days 

¶ 125 mg once daily for seven days 

¶ 125 mg once every two days for eight days (four 
doses) 

¶ 125 mg once every three days for 15 days (five 
doses) 

 

 
 
 
 

¶ $905 

¶ $452 

¶ $226 

¶ $129 
 

¶ $161 
 

 
Third recurrence 
Vancomycin at a dose of 125 mg orally four times daily for 
14 days, 
combined with any of the other options for recurrent 
infection (not 
evidence based): 
- Intravenous immunoglobulin at a dose of 400 mg per kg 
body weight 
once every three weeks, for a total of two or three doses 
depending 
on effect. 
- Vancomycin, followed by rifamycin at a dose of 400 mg 
twice daily 
for 14 days 
- Healthy donor faeces installation 
 

 
 
 

¶ $905 
 
 
 

¶ $9922 
 
 
 
 

¶ $248 
 

TOTAL COST $13882 

 
 
 
 
 
άLƴ ǘƘŜ ƻŦǘŜƴ ǇŜǊǾŜǊǎŜ ǎȅǎǘŜƳ ƻŦ ƳŜŘƛŎŀƭ ŎŀǊŜ ŘŜƭƛǾŜǊȅ ǘƘŀǘ ǿŜ ƘŀǾŜ ƛƴ ǘƘŜ ¦{Σ ƛǘ ƛǎ ƻŦǘŜƴ ŘƛŦŦƛŎǳƭǘ ǘƻ 
divorce the business of medicine from patient focus.  No insurance company covers the procedure 
here despite its potential to save millions of dollars (a typical patient I treat has already spent 
$10,000 - $200,000 by the time they see me) ς Dr Alexander Khoruts (US) 
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b. Global Cost of C.Difficile 
 
 
UK 
 
Clostridium difficile has emerged as the most frequent cause of nosocomial diarrhoea, costing the 

NHS £4000 to treat per case.  
¢ƘŜ ƛƳǇŀŎǘ ƻŦ /5L ƻƴ ƳƻŘŜǊƴ ƘŜŀƭǘƘŎŀǊŜ ƛǎ ǎƛƎƴƛŦƛŎŀƴǘΦ Lƴ ǘŜǊƳǎ ƻŦ ŎƻǎǘǎΣ ǘƘƛǎ ǘǊŀƴǎƭŀǘŜǎ ƛƴǘƻ ϵрΦллл-
15.000 per case in England. Assuming the population of European Union to be 457 million, CDI can 
ōŜ ŜǎǘƛƳŀǘŜŘ ǘƻ ǇƻǘŜƴǘƛŀƭƭȅ Ŏƻǎǘ ǘƘŜ ¦ƴƛƻƴ ϵоΦллл Ƴƛƭƭƛƻƴ per annum. It is expected to almost double 
over the next four decades. 
 
 
US 
 
The average cost associated with each case of CDI was between $10 212 and $13 675 per instance, 
creating a national cost of $3.2 billion per year (for 2000-2002) for the treatment of CDI alone. 
Studies have conservatively the national cost of C. diff treatment to be between $1 billion and $3.2 
billion, conservatively.The 2008 APIC study estimated the daily cost of CDI ranges between $17.6 
million and $51.5 million. These figures do not take into account health care costs outside of the 
hospital or nursing home, lost productivity, pain and suffering of patients or the time that medical 
professionals must spend treating them. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

COMPARATIVE BENEFITS OF FAECAL BACTERIOTHERAPY 
 
The benefits of faecal bacteriotherapy include reducing the 
risk of antibiotic-associated resistance, cost savings when 
compared to repeated courses of antibiotic therapy, and high 
success rate. It is still considered a "last resort" therapy due 
to the inherent risks involved and lack of cost coverage for 
donor stool screening and instillation procedure (in US).  
.ŀŎǘŜǊƛƻǘƘŜǊŀǇȅΩǎ ƻǘƘŜǊ ōŜƴŜŦƛǘǎ ƛƴŎƭǳŘŜ ǘƘŜ ŦŀŎǘ ǘƘŀǘ ƛǘ ƛǎ 
inexpensive, has no known side effects and reduces the risk 
of antibiotic-associated bacterial resistance. It also breaks the 
cycle of antibiotic usage, and may save costs when compared 
to repeat courses of antibiotic therapy. Normal bowel 
function is usually restored within 24 hours of the treatment 
(in US). 
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9. IS  BACTERIOTHERAPY APPLICABLE TO EVERYONE? 
 
The information provided in this section was essentially gathered from interviews with clinicians who 
are the first point of contact with patients and from whom we can benefit from a point of view in 
terms of scientific and practical aspects of treating C.Difficile patients.  
 
 
Meeting with Dr. Shawinder Johal, Consultant Gastroenterologist, Sheffield Teaching Hospitals 
NHS Foundation Trust, 1st October 2010 
 
Dr. Johal is a consultant gastroenterologist at Sheffield Teaching Hospitals and has an interest in the 
treatment of Clostridium difficile infections.  His PhD thesis is on the subject of gut changes in 
response to Clostridium difficile infection (The pathogenesis of clostridium difficile induced disease, 
University of Nottingham 2004).  Sheffield Teaching Hospitals has a dedicated ward for treating 
patients with Clostridium difficile infections. 
 
The current treatment for patients who have clostridium difficile infections in their gut is a course of 
antibiotics.  Alternatives are rectal enemas or use of probiotic food supplements such as VSL3 
(http://www.vsl3.co.uk/), live yoghurts or probiotic drinks, although the lower levels of bacteria in 
probiotic drinks compared to yoghurts and food supplements mean that they are not as effective.  
There is also the question of whether the right bacteria are being introduced.  The rationale for 
stopping antibiotic treatments is to allow the gut flora to regenerate itself; however in at least 25% 
of cases there is a recurrence of the C. diff infection.  A VSL3 trial has also been carried out in 
patients with IBS showing the benefits of probiotics.   
 
Lƴ ǇǊŀŎǘƛŎŜΣ ǊŜŎǘŀƭ ŜƴŜƳŀΩǎ ŀǊŜ ǾŜǊȅ ǊŀǊŜƭȅ ƎƛǾŜƴ ŦƻǊ ŀ ƴǳƳōŜǊ ƻŦ ǊŜŀǎƻƴǎΦ  ¢ƘŜǎŜ ƛƴŎƭǳŘŜ ǇŀǘƛŜƴǘ 
perceptions of the procedure, the willingness of staff to perform the procedure / collect the 
necessary sample and the availability of an uncontaminated sample to perform the procedure with.  
¢ƘŜǊŜ ƛǎ ŀƭǎƻ ŜǾƛŘŜƴŎŜ ǘƻ ǎƘƻǿ ǘƘŀǘ ŀ ƘƛƎƘ ǇǊƻǇƻǊǘƛƻƴ ƻŦ ŜƴŜƳŀΩǎ ŀǊŜ ǇŜǊŦƻǊƳŜŘ badly. 
 
If administration of gut bacteria could be done via a capsule which is swallowed then that would be 
more ideal.  A capsule would have to be coated in such a way so that it released its contents in the 
gut, not in the stomach to maximise the treatment effect.  However, enough bacteria need to be 
delivered to have an effect ς perhaps a capsule could be combined with taking a suppository so that 
both ends of the bowel receive treatment (oral and topical treatment).  However, until there is 
substantial evidence it would be unlikely to be used as a first line treatment for patients with C. diff 
infections.  However, it would be more likely to be used on patients who have already had C. diff and 
it has recurred.  There is evidence from trials carried out with IBS patients that a combination of oral 
and topical treatment with probiotics has benefits.   
 
Lƴ ǘŜǊƳǎ ƻŦ ǘƘŜ ǿƛŘŜǊ ǇǊƻŦŜǎǎƛƻƴΣ ǘƘŜǊŜ Ƙŀǎ ŀƭǿŀȅǎ ōŜŜƴ ŀ ƪƛƴŘ ƻŦ άŘƛǎƎǳǎǘŜŘ ŦŀǎŎƛƴŀǘƛƻƴέ ǿƛǘƘ ǘƘŜ 
thought of gut flora rehabilitation using faecal samples.  The enema option is something that is 
considered as a last resort but no-one really wants to do it.  However, if there was another way of 
delivering gut flora and there was evidence to support its use then potentially there would be a huge 
market.  
 
The trick with treating patients who have C. diff infections is to give the bowel wall time for recovery 
ς C. diff is highly disruptive to the gut lumen.  If a capsule were to be used, using a faecal sample 
from that individual might be dangerous as it might have a small amount of C. diff contamination in 
ƛǘΦ  ! άƎŜƴŜǊƛŎέ ŎŀǇǎǳƭŜ ŎƻƴǘŀƛƴƛƴƎ άƴƻǊƳŀƭέ Ǝǳǘ ŦƭƻǊŀ ǿƻǳƭŘ ōŜ ƳǳŎƘ ƳƻǊŜ ōŜƴŜŦƛŎƛŀƭ ŀƴŘ ǇŜǊƘŀǇǎ ƻŦ 

http://www.vsl3.co.uk/
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benefit to the elderly or those at most high risk.  Dr. Johal would be interested in finding out more 
about the technology that is being developed and being involved in clinical research. 
 
 
 
Meeting with Prof Mark Wilcox, Director of Infection Control, Leeds Teaching Hospitals, 12th of 
October 2010 

 
Clostridium difficile infections generally occur as a result of disturbed gut flora.  Antibiotics are used 
as a first line of treatment but often these are ineffective against C.diff and cause destruction of the 
άǿǊƻƴƎέ ōŀŎǘŜǊƛŀΦ  ¢ƘŜǊŜ ŀǊŜ ŀ ǎƳŀƭƭ ƴǳƳōŜǊ ƻŦ ŎŀǎŜ ǊŜǇƻǊǘǎ ǎƘƻǿƛƴƎ ǘƘŀǘ ŦŀŜŎŀƭ ŦƭƻǊŀ 
transplantation has benefits on outcome, but these are all in cases where there have been multiple 
recurrences of C.diff infections.  The trial currently underway in the Netherlands (where a Sham 
procedure is being used as a control) should provide more dogmatic evidence on the benefits of 
GFR. 
 
The barriers to widespread adoption of GFR (which is currently only done in Glasgow routinely in the 
UK) are infection issues, practicalities and acceptability.  Currently, donor faeces are used rather 
than autologous faeces (because of the risk of re-infecting a patient with C. Diff).  There are issues 
around collecting, processing and storing faeces ς do you really want to keep a faeces bank, and also 
because many of the bacteria found in the gut are anaerobic, their bacterial integrity needs to be 
maintained by not exposing them to air.  The capsule also needs to release bacteria in the right place 
ς if the bacteria are released in the stomach then they may be destroyed by stomach acid or (worse) 
absorbed into the blood stream (there have been reports of heart valve infections caused by gut 
flora infections of blood).  GFR also needs to be shown to be highly cost effective ς the current cost 
of Metronidazol and Vancomycin is very low so it is likely that they will remain the first line of 
treatment.   
 
There is no convincing data that probiotic yoghurts have benefits on gut health and there is the 
question as to whether the bacteria in the yoghurts are the right bacteria.  Generally there are only a 
small number of bacteria types in probiotic yoghurts and there need to be more because of the 
millions of different types that exist in the gut.  Work is currently being done to identify which are 
the real beneficial bacteria within the gut and which bacteria should be restored.  A company in the 
USA has been set up to work out what the optimum cocktail of bacteria is for improving gut health.  
There is also a pipeline of new antibiotics, vaccines and drugs in the pipeline for the treatment of C. 
diff and products will start to emerge onto the market from this pipeline in the next couple of years.  
One of these products is reportedly showing a 50% decrease in the C. diff recurrence rate when 
compared with Vancomycin (the current clinical gold standard).   
 
To facilitate good uptake of the product good evidence of effectiveness will be needed and a capsule 
ŎƻƴǘŀƛƴƛƴƎ ŀ ǇǊŜŘŜŦƛƴŜŘ ŎƻŎƪǘŀƛƭ ƻŦ ōŀŎǘŜǊƛŀΣ ǊŀǘƘŜǊ ǘƘŀƴ ōŀŎǘŜǊƛŀ ƛǎƻƭŀǘŜŘ ŦǊƻƳ ŀ ǇŀǘƛŜƴǘ ƻǊ ǊŜƭŀǘƛǾŜΩǎ 
own faeces will be a preferred option clinically.  If going down the route of using a patieƴǘΩǎ ƻǿƴ 
faeces to prepare capsule content is to be pursued then it may be worth offering the service on the 
ōŀŎƪ ƻŦ ŀ ǎŎǊŜŜƴƛƴƎ ǎŜǊǾƛŎŜΤ ǘŜǎǘǎ ŜȄƛǎǘ ǿƘƛŎƘ Ŏŀƴ ōŜ ǳǎŜŘ ǘƻ ǇǊŜŘƛŎǘ ŀƴ ƛƴŘƛǾƛŘǳŀƭΩǎ Ǌƛǎƪ ƻŦ ŎƻƴǘǊŀŎǘƛƴƎ 
a C. diff infection. 
 
The routes to market for such a product include the pharmaceutical or food options: in the first case, 
development of a pharmaceutical product is very expensive and a long process due to stringent 
procedures; in the second case, selling such a product as a food supplement will be much easier and 
less expensive but there will need to be strong evidence from clinical trials to convince potential 
customers. 
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Our overall conclusion on clinical research is summarised in the followings points: 
 
Á Capsule approach preferable to feeding tube  

Á GFR unlikely to ever be first line of treatment  

Á GFR likely to be used only in recurrent cases  

Á Content of capsules unlikely to come from patient's own faeces / relative's faeces  

Á Standard cocktail of right bacteria is optimum solution 

Á Capsule needs to release in gut rather than stomach - risk of blood infection through 
absorption of bacteria into blood if release is in wrong place  

Á New drugs in pipeline which have promise to reduce number of recurrences by 50%  
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CONCLUSION 
 
Summary  
 
The Current research highlights the fact that there are approximately 20 centres, located mainly in 
Australia, US, Canada, Scandinavia, the Netherlands and to a lesser extend UK, which practise faecal 
bacteriotherapy. Although this procedure was originally developed in Scandinavia, both the US and 
Canada are more active in this field, offering an increasing number of facilities ς such as the Duluth 
Center - and consultants practising this procedure. Currently,Dr Borody in Australia is the leading 
expert, having proven the efficiency of the procedure with C.Diff. and he is using it now for other 
conditions such as IBS.  
 
Faecal bacteriotherapy is principally used and trialled as a potential cure for C.Difficile and an 
important number of trials have proven the efficiency of this procedure in more than 90% of 
patients. Crucial for the future of this procedure is a large scale clinical trial, currently taking place in 
the Netherlands - the FECAL trial. It is hoped this trial will provide the ultimate proof for the scientific 
community that this treatment is the most efficient way to cure patients from recurrent C.Diff. 
infections. It is important to note that currentlyΣ ǘƘŜǊŜ ƛǎƴΩǘ ŀ ŎǳǊŜ for recurrent C.Diff. and patients 
are still dying from this condition. 
 
As demonstrated in our survey, in terms of ǇŀǘƛŜƴǘǎΩ attitudes to this procedure, it seems that the 
use of this treatment is welcomed by current sufferers. Also from our survey, potential sufferers 
would welcome the availability of such a treatment as a preventive measure against any infection 
such as C.Diff. There are about 20 centres identified around the world, which carry this procedure 
and on average each carry 10 transplants per year, which is still a very small number. However, it is 
important to acknowledge at this stage, that this treatment is only used as the last resort. That is 
when other all antibiotics and probiotics treatments have been exhausted. Although a few national 
guidelines (including the UK) now identify the use of this procedure as last resort. One other 
important factor that might affect the use of this procedure is the cost, it remains very high - 
minimum of $250 - and is not covered by medical insurances. But, in comparison to the cost of 
C.Difficile treatment ς which is more than $10000 - it is much more attractive with the knowledge 
that it is highly efficient.  
 
In terms of ŎƭƛƴƛŎƛŀƴǎΩ perception of this procedure, there is a divided opinion. In one hand, they are 
convinced that the procedure is efficient, as proven by numerous trials, but in the other hand, they 
are reluctant to carry such a procedure which involves manipulation of faecal matter and which 
would raise sanitation issues. Ultimately, they have acknowledged that if the FECAL trial provided 
proof of its efficiency, they will be more incline to use it and potentially to convince their 
government or authorities to implement it. 
 
 
Recommendations 
 
With regards to the introduction of a new improved procedure such as ARGF to the market, it seems 
that the time would be right if the FECAL trial proved the ultimate efficiency of faecal 
bacteriotherapy as a cure for C.Difficile infections. Furthermore, with the ongoing spread of 
Clostridium Difficile and the ƎƻǾŜǊƴƳŜƴǘǎΩ constant battle in the last few years to find a solution to 
reduce its incidence, it seems an appropriate solution to offer.  
 
As offered in capsules form for administration to patients, ARGF will certainly solve one of the main 
issues faced by faecal bacterioptherapy which is its acceptance by the majority of clinicians who are 
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concerned with the sanitation issues linked to the manipulation of faecal matter. In capsules form, it 
will also represent a ready-made solution for patients, who ǿƻƴΩǘ ƘŀǾŜ ǘƻ Ǝƻ ǘƘǊƻǳƎƘ several weeks 
of suffering before being offered it as a last resort solution. On that basis, ARGF has the potential to 
become a first line treatment of C.Difficile infection, avoiding long suffering for patients and saving 
money for health authorities that currently spend millions in antibiotic treatments and in long 
hospital stays for sufferers.  
The further indication from our survey that patients would be prepared to pay for ARGF, if it is not 
available on the NHS, proves that there is a great need and a commercial opportunity for such a 
product.  
 
The scientific community, mainly constituted by clinicians listed in this report, is currently very active 
in promoting the implementation of faecal bacteriotherapy in hospitals as treatment for C.difficile 
patients and the offer of a new improved product can only help in this direction.  
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EUROPE   
 

 
 

 
 

(Source: Eurosurveillance) 
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