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INTRODUCTION

The market research was undertaken in response to Medilink North @Va@sied to
determine if there was a market for a new improvptbcedure called ARGHAutologous
Rehabilitationof Gut Flora to treat infections such as C.DifficildMedilink state that the
current procedure¢ FB FaecalBacteriotherapy to cure a patient fran infection such as
C.Difficile or MRSA is a procedure whereby a faeces sample is taken flonom@ mixed

with saline and passed through a tube irtee infectedLd G A Sy G Q&  frécedvre O K &
allowsthereSa il 0t AAKYSyd 27F folibwing featnent vitidzntibiotis. 3 dzi
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 placeThenew procedure- ARGFis different from current practice as theample of
faeces is taken from a patient before they go to hospital and inptteeedureit is mixed

with saline, filtered, freez@ried and finally put in capsules for a patient to take orallfis
procedure offers two significant advantages over the existimgpcedure as it allows the
patient to be the source dheir own cure, and it also provides a new method to administe

the treatment which overcomessanitation issues linked to the manipulation and
administiation of gut bacteria.

At this stage, Medilink North West would like determine the potential of ARGF to replace
FB. The object of this market research is therebyinwestigate the points listed in the
preliminary study below.

Our preliminary study fothe market concluded that we needed to examine the followings
areas:

What the perception oFBis likely to be with patients

Who is currently carrying olB

What patient groups is it being used on and how many patients are treated each year
How much des FBost and who currently pays for it

What evdence is available to support FB

What is the likely cosbenefit of FBand what evidence would be needed for a cbsnefit
study to be carried out

Is FBapplicable to everyone, whether they are going intmshital or not?

-0 Qo0 T ®

In carrying out this investigation, we mainly used tbklowing sources of infamation:

a. Medical / Gastroenterologist Research PublicatiqneformaHealthcare, PubMed, NCBI,
Oxford Journals, Journal of Clinical Gastroenterology, Anmericdurnal of
Gastroeneterology

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

c. C.Difficile ptients forum- cdiffsupport.co.uk, cdiffdiscuss.org, topix.com
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1. WHAT ISSAECABACTERIOTHERAPY

a. Overview

Faecal bacteriotherapy (FB)s a clinicalprocedure first documented in the early 1990s by
researchers in Norwayvestigating the best way to treaf. diff infection, which typically occurs

when the normal flora in the gut is disturbed, most often by antibiotic U$eeprocedureinvolves
1AttAYy3 2FF it G(KS SEA&GAY3T WdzyKSItfiKeaQ ol OGSN
bacteriag A UK ySg WKSFfGKeQ 3dzi oF OGSNRIF A&az2fl id4SR TN
colon feeding tube. Thisrocedureis effective in the treatment of chronic C.Difficile infection which

is mainly acquired in hospital settings and which is recuriedt-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 (febdsed and humadbased) have increasingly been used

as a combiation or as an alternativeA proceduresuch ag-aecabacteriotherapyhas 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 (suclB&3.

Faecalbacteriotherapy(FB)is also known asut Flora RehabilitatioGFR) also known agaecal

transfusion faecaltransplant stool transplantfaecalflora reconstitution (FFR), donor installation

therapy (FDIT) diuman probiotic infusiofHR).

b. Description

The procedure itself sometimes involves at® 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 relativdhavhas 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 precautiongare taken The probiotic infusion can also be administered through a
nasogastric ube, 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.Faecatreatment usingthe nasogastric method is pferred by someas it allows to work
through the whole digestive system from the stomach, to the small intestine and then the colon.

2. WHAT IS THE PERCEPTIORABEABACTERIOTHERARKELY TO BE WITH PATIENTS?

a. Patients testimonials

In many cases and as indicdti 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). Theview of theseC.Diff patients, is that when all antibiotic treatments baweentried and
failed to cure them andhey 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 anyinan

they are toldthat other patients have been cudeby 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; Metronidazole at a dose of 500mg orally 3 times daily for 10 to 14 days
Severe infection or unrespomvaness to or intolerance of metronidazole Vancomycin at a dose of 125
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 day 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,
combinel 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 rifapein 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 solyEom@surveillance, August 2009)

Individual testimonials

9 Lorraine Rettig, 79, coracted Cdiff after colon surgery last year. Her diarrhea was so severe, she was
hospitalized four times and had feared she might die. She learned daecaltransplants from her
doctor (Dr Mark Mellow from Integris Digestive Health Centét)soundedkind of gross, but by this
GAYSE L RARYQU OFNB gKIG GKSe&@ RARZX¢é wSOGA3a alAR®
1"l 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 dibea 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. Jaokiffe, 49, of
Pennsylvania, is a case in point.

Success story

T After a 3 month bout with C. difficile colitis, | finally ended up in the hospital with elevated white
count, fever, ileus, and started on IV Flagyl and oral Vancomycin. | was released ddigs, and |
immediately began researchifgecaltransplant. It didn't seem like anyone in my state would do
them. | finally found a gastroenterologist who followed the methodology of Dr. Christina Surawicz in
Seattle. | stayed on the Vancomycin X4 weepkor to the procedure, and a donor stool preparation (|
had to make and bring in myself) was administered via colonoscopy from the terminal ileum down. |
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 hovptbeedurewill be peceived by patients in
general The survey is the results of information ecléd from patients in an hospital setting under a
patient led innovation exercise, and from forums where patients are undertaking discuss@tain
transplant, C.Diff and Ulcerative Colitis.

Our survey was coigsed of 22 patients, 63.6% of which §idQiG adzFFSNJ FNRBRY | ye
conditions (see chait below).

Chart 1- Patients medical conditions

Irritable Bowel Inflammatory

Syndrome Bowel Disease
8% 4%

Ulcerative colitis
4%

Chronic diarrhoea
4%

Chronic
constipation
4%

Any other
gastrointestinal
disorders
12%

None of the above
56%

Most of our patients; 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, Raetkifirimal Defense),

for its goodness, and to help with a gastrointestinal condition (43%). Only 1 patient noticed an
improvement in their medical conditioq diverticulis. The rest of the pool would not try it because
GKSe@ RARYQU 1Y aith ré&sids dadakinglpidotizé as il abernative to antibiotics,
although64.7% 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 resert. Only 9.1% would not udhis treatment(see char® below)

Chart 2- Treatment use

Not at all /:I: 9.10%

Treatment oK ) 40.90%

First line oK ﬁ 50.00%
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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 tuljeee chatr3 below)

Chart 3- Treatment administration

By taking a small 90.90%
capsule

Through a nasal| @ 4 500
feeding tube

Through a colon | @ 4 500
feeding tube

The number of patients who would consideking a treatment such as ARGF a preventory measure
to stopthemselves to the likelihood that they would contrawg C.Difficile during an ho#pl stay, is
81.1% (see chartdelow)

Chart 4- ARGF for C.Difficile

m | would never take it | would consider it | would definitely take it

The numler of patients who would consideéakinga treatment suchas ARGF a preventory measure
to stopthemselvessufferingfrom a gastrointestinal infection, i&57.3% (see charb below)
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Chart 5- ARGF for Gastrointestinal condition

m | would never take it= | would consider it | would definitely take it

18%

59%

In 59.1% of cases, if there was published evigence that showgd that waXGHffective as treatment
odzi gl ay Qi | @ Af respbnBeesolld beKpfepard ito{ pay f@? thNdreatment
themselves.

We are able to determine by the results of this survey that ¢
rehabilitation would be positively perceived by patients in gener:
sufferers or not of any gastrointestinal conditions. As expected, 1
encapsulation of the bacteria is the prefred method of
administration of the treatment.

But the most significant factor revealed here, is that patients wot
be prepared to undertake the ARGF in a preventive way in ordel
protect themselves if exposed to C.Difficile or any oth
gastrointeginal conditions.

The results of this survey confirms testimonials from existi
patients, in the first part of this section of the report, who ar
suffering from C.Difficile infections and who express the will
undertake gut rehabilitation as the onlyiable treatment to cure
them from the infection.
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3. WHO IS CURRENTLY CARRFMEGABACTERIOTHERAPY

As this section will shovthere are only a fewcentresaround the world that will carrnput this

procedure, and it is importantot note that these centresare operating independently from the
government Health National Servic&éhe leadingcentres which regularly offer this servicare

private centers, specifically the PTRC in Australia and the Daduttresin the US. The Integris

center in the US, although relatively news increasinglybeing recognised in this fieldAll other

practitioners of this procedure are consultantsbasd in publichospitals and will provide this
GNBFGYSyild 2y +y SEOSLIWiA2yLt o6l &ara 2N IFa | WLISNA?Z

a. AUSTRALIA

PTRGwvas established byr Thomas Borody gastroenterologist andlirector of the Ceng for
Digestive Diseases (CDdd 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 gastroiastinal problems using human probiotic infusions (HPIs).

Human probiotic infusiongHPI3 use normal healthy human flora suspensions to overcome
pathogenic bacteria. The use of healthy human flora appears to be the most effective probiotic
treatment awailable today. Healthy human flora can act as a brspdctrum antibioticHPItherapy
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. ddgstherapy 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 'steristhe bowel. Sterilisation of the bowel prior to infusion gives the
newly introdiced 'good' bacteria a better chance of implanting angbopulating. Preparation also
includes a bowel washut prior to infusion (orthostatic lavage). Infusions can be done via:
colonoscopy, enema, naggjunal tube It should be noted that commercialiyailable 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 anothehuman being that retain that capability and hence can be implanted
long term.

PTRhas 3 registered nurses, a technical officer and a receptioRiERChas 11 fully equipped
procedure rooms, 1 processing room/laboratory and 2 consult rooms.

Dr Borody onsults off site at CDD prior to treatment BTRCPTRC 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 repeatedlyscreened 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 treatnemevér
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 hearried outfaecaltransplants for 22 years at his Sydney clinic.
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Publishedeportsinclude
Toying with motior(2004)¢ faecalbacteriotherapy for C.Diff and IBS
UC Bacteriotheraff2003)- faecalbacteriotherapy for UC

Dr Martin Grehanand his colleague of theDepartment of Gastroenterologgescribe the results of
usingfaecalbacteriotherapy in 10 patients. They classically cleanse the bowel with antibiotics and
then infuse donoiprocessedaecalsuspensions daily for 5 to 15 days. Their first infusi@s done
through a colonoscope, but subsequent ones were given over-mif0te 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 sophisichbacteriologic studies. They showed that the
donor flora was relatively stable in the microbiota of the feces.

Published reportsclude
Faecabacteriotherapyfaecaltransplant and the microbiome

b. THEUS

SMDCHeath System, which includes four hospitals and the Duluth Clinicgdstsoenterologists
who offer the stool transplant procedure to people who have symptomatic recurrence and
documented Clostridium difficile (C. diff) coloreations despite multiple attempts to treat them
with traditional antibiotic therapy.The treatment is not offered for any other conditigh.stool
transplant involves the infusion of a normal healthy stool from a donor that replenishes the normal
floraofl LI GASy(iQa O2f2y®

Dr. Tinothy Rubinof the Duluth Clinic Digestive Health Cenigthe specialisivho performs most
of the faecaltransplants in the nationHe currently performs the majority of the stools transplant at
Duluth. As far as Rubin canltehe and his senior colleagues are the amlgm in the wuntry who
regularly perform thisrare, but growing procedure, variously known fa®cal transplant, stool
transplant andfaecalinfusion. Since 2002, they've performed 64 poop transfers on pasiesith
two or more incurable bouts of C. diff.

Dr Johan Bakkertransplant expertof Duluth says the therapy may be a good first line treatment
2y LI GASYda gAGK GKS QANHzZ Sy &dzLJSNbdza &GNl Ay:Z
muchhigher mortality rate.

Dr Thomas Moorginfectious disease physician in Wichita, Kansas, has also performed the therapy
in the Duluth Clinic. Dr Moore has performed at leasfa@Etalenemas and seen a 97% success rate.

Dr. Johannes Aagastroenterolgist, expert infaecaltransplant-a { 2 6K i ¢S R2 Aa
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 bady human poop transplantot

replace the normal colonic flora. This transplant is done through a tube down into the patient's
stomach, a nasgastric tube (through the noserdhe mouth). There is a doctor in Australia who

does it that way, but sometimes the small intestine is itdeg too, so it is more effective this way.

2S5Uy@gS 06SSy R2AyYy3a Al T2 N DraJohandds Wis ansl Dri GhareaiGedserta A y 3
published the results of an }Batient study in 2003.

Dr Mark Mellow- Medical Director; The Integris Digestive Health Center is going to great lengths to
assist patients suffering from Clostridium difficile (also calledifff; a bacterial infection in the
colon. Dr. Mark Mellow discusses the lefits of treating this infection by a process callethacal
transplant. Similar process to colonoscopy, sample liquefied and reintroduced in patient with syringe
placed in colon.

INTEGRIS has created the Digestive Health Cerdey; A |j dzS & Gty dff@rsdah iméediditeé add f
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 pancRedients have
access to a team ofmore than 50 boareertified specialists including gastroenterologists,
hepatologists, general surgeons, limesnsplant surgeons, colorectal surgeons, bariatric surgeons,
pathologists and radiologists/ interventional radiologists. Psychological, nu@itiand dietary
counseling services are also offerdthe Digestive Health Center offers basic screenings, minimally
invasive surgeries (laparoscopy), cancer treatment and transplantation.

Through the INTEGRIS Digestive Health Center, INTEGRIS Bapiisi Kledter 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
G3I22RE 0 QiIn%INGE our intéNtBes . SA¥ 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 participakgsiproject 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 ihade the consideration of the use fd#ecaltransplant.

Dr Alexander Khorutsgastroenterologist at University of Minesota in 200®r. Alexander Khoruts
practices gastroenterology and internal medeiin Maple Grove, Minnesota and Minneapolis,
Minnesota.

How microbes define and defend us

July 2010 Within a day of treating one of his patients, thironic diarrhoea vanishedeported Dr.
Khorutsand his colleagues in the Journal of Clinical Gasterology last month. Although the
procedurehas been used several timdsy the first time Dr. Khoruts and his team took a genetic
survey of the bacteria in the patient's intestines before and afterfdealtransplant. The doctors
observed that befae 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 lfggecaltransplantation or bacteriothenay, 13 have been
successful.
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FaecalTransplant Cures Chronic Gut Infectidficrobial Research in Progress

July 2010 Of the 15 mordaecaltransplants carried out by Dr. Khoruts and his colleagues 13 have
cured their patients. The doctors are currendlyalyzing 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'@sd's probiotic™-a pill
containing microbes whose potential to fight infections has been scientifically proved.

Changes in the composition of the humdaecal microbiome after bacteriotherapy for recurrent
Clostridium difficileassociated diarrhea

May-June 2010- Clostridium diffile-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 wayaetaltransplantation can be

used totreat recurrent CDAD, which is thought to reestablish the normal colonic microflora.
However, limitations of conventional microbiologrocedures have, until recently, precluded
testing of this idea. In this study, we used termiradtriction fragment lagth 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 treatmentfaegal
transplantation from a healthy donor. Although thpatient's residual colonic microbiota, prior to
therapy was deficient in members of the bacterial divisibirenicutes and Bacteriodetes,
transplantation had a dramatic impact on the composition of the patient's gut microbiota. By 14
days post transplantion, the faecalbacterial composion of the recipient was vgrsimilar 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 @saltitine
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 sttuce and function of the microbial communities
present.

Dr. Seth Perskyis board certified in Internal Medicine and Gastroenterology. His practice
encompasses ahlispectsof gastroenterology, although he has aespl 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 thereamr be some criticisms of thgrocedureand follow up, it is

clear that these 12 patients were benefitted from the treatment.

(Publication: Treatment of recurrer@lostridium difficileassociated diarrbea by administration of
donated stool directly through colonoscope)

Dr Lawrence BrandtMD, and Seth Persky, MD, of Montefiore Medical Center/Albert Einstein
College of Medicine, in New York City, published the first academic paper on the colonéseoaic

~

transplant for CDI, describing the treatment@®B0year2 f R 62 Yl yd a9 FSNEB (GAYS 3
vancomycin or her metronidazole, she got debilitating diaed from theC. difficil€ ¢ NB Ol f f SR
N} YRGS OKASTS S5AQA&A2Y 2F DFAGNRSY(SNBéc@Ies a2

transd I Yy FTNRY KSNJ KdzaolyR® !'yR i mm 2Q0f201 GKI
1y26 o¢KIF(d &2dz RAR AYy GKSNBI 06dzi 6KI GSOSNI 82dz R
healthy ever sincel yR G KI & &1 & f 2aS i Ras now comfictetNEaedald 2 d¢ 5|
transplants, all via colonoscopy.

O &=
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Dr Paul F Schleinitis starting to do HPI in Medford Oregon. ldi®cedureis to infuse 400 cc of
emulsified donor stool by colonoscopile has done this procedure with great success. Now
however the hospital (Rogue Valley Medical Center) has the all important protocol in place.

Dr. Christina Surawiczpractices gastroenterologyand 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 recurrenDICwere treated by infusing donor stool
through a colonoscopeOut 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 followeduntil 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 difficileafter prescription of additional antibtics 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.

Dr Dale GerdingMedical 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 dthyeselative 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 intestireby 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 Europeciedly Scandinavia,

the procedure has gained better acceptance, Gerding says.

Dr Alisdair MacConnachjénfection Unit, Brownlee Centre, Gartnavel General Hospital, Glasgow, UK
-The country's only transplay & G KSNJ.LJ® SELISNI ¢

Grandn2 1| KSNJ al SR 0 ScofahdizBdlyiRed0k Novieigb2r 2@ 7Ethel McEwan,

an 83yearold from Guardbridge, Fife, was near death after contracting Clostridium Difficile, the
Daily Record reported. But she was savdterareceiving 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 procesthe 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:

transplantfor recurrent Clostridium difficileassociated diarhoea: a UK case series

We describe the use of nasogastrically administaradsplantin the treatment of 15 patients with
recurrentCDAD. Retrospective case note review was used to revieswdbess and safety of therapy.
Of 15 patients treated using iprocedure 11 werecured of CDAD. Two patients required a further
course of metronidazolefter transplantation and one patient required a second treatme@ne
patient had recurrence of CDAD 4 weeks after treatment followirgpurse of broadpectrum
antibiotics. No adverse events wareted.In our experience, thisrocedureis an effectivend safe
treatment for recurrent CDADransplantationvia a nasogastric tube could be considered in patients
with refractory relapsing CDA[R20082009)

d. CANADA

Dr. John Bartletiof Johns Hopkins University in Baltimore (C. diff expért) St A S@S a NI ya L
GKS o0Saitd / ® RAFFAOAES GNBFGYSyldoe

Published research:

New antimicrobial agents for patients with C.Di€ile infections

Current drug treatment ofClostridium difficileinfection (CDI) focuses on metronidazole and
vancomycin. Early studies showed equivalence, but more recent reports indicate that oral
vancomycin is preferred for serious CDI. Recent workdrasnstrated a need for new drugs due to
challenges with the NAP 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 agentsn development: antibiotics, probiotics, immune response products, and agents tG.bind
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 fngmmnecessary 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), toxirbinding agentgtolevamer), probioticsaccharomyces boulardind Lactobacillus
ramosu$, 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 relaps€2009)

Dr. Tom Louie Head of infection control at Foothills hospital (Calgary, Alberta) for a transplant.

Faecaltransplant costs are not covered in Alberta, so Louie has done thentlyrios 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.

0 5N [ 2dzA S LINPOSRAz2NE Ay @2t @Sa 3S (viokhypoftod; heOf 28 S NE

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 surpriang 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 patientes to

administer the enema.
A few other clinicians also are using thiecedure&e A Yy Of dzZRAY 3 LIKeaAOAl ya |4 {
Health System, Duluth, Minn., who also have reported a very high success rate and a team led by Dr.
Louie that has c6 LIt SG SR | LILINBEAYLF GSte& pn OFasSa 6AGK | or
ensure that this approach, unfortunately, will not spread like wildfire, said Dr. Louie. Instead, he is
bullish about a new medication called fidaxomicin, or @B;Tthat is inPhase Ill clinical trials.

Dr Diane Langelierof Department of Gastroenterology, Centre Hospitalier de Sherbrooke,
Sherbrooke, Canadperforms the therapy in hospitat 31 transplants over 15 yearsangelier
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.

Dr Mike Silverman Infectious disease specialist from Ajax, Ontafidrst transplant patient was an
elderly patient whose C.Diff. relapses put her in intensive care four years ago. He has performed 9
G NJ y&aLX Iy G &em in Bs offié yofpiactiBa purposes (sanitalioBut Dr Silverman says
thatii NI y & LI I y 42 daiRoyNXEil & (it AoFeh Préaat MenbtiayHopidal in Burlington

¢ most virulent C.Diff. outbreak in Cangda

Published report:

Success of $eAdministered Home Transplantation for Chror@tostridium difficilelnfection
transplantation by low volume enema is an effective and safe option for patients with chronic
relapsing CDI, refractory to other therapies. Making this approach availalleaith care settings

has the potential to dramatically increase the number of patients who could benefit from this
therapy. (February 2010)

Dr David KreadeyMD., FRCP(@}astroenterologist

G!'a YSYiA2ySR LINBGAz2dzate L OFy 2yte& I O00SLI LI GA
these individuals would likely be the most debilitated or desperate. However that being said |
assume many or most if not all patients here are pretty deaperFor now patients should be
healthy enough to travel to Toronto (Canada). They must have fully documented C.Diff infection. |
must have access to full medical history including imaging procedures as colonoscopy, xrays,
biopsies, consult notes from dawts 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 cultutelqograsi

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, | would hope to have this info
on the Hospital web site. So if you know ofyane you deem sufficiently desperate you may give
GKSY Y& SYIAf I RRNBaaodé
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e. SCANDINAVIA

Dr Arnold Berstagl Dvision of gastroenterology; Institute of medicine,says that hospital
transplants are common in Meay.He does 10to 15ayear W6 SOl dzaS 2FGSy Al A a
RSIUK®DQ

Berstad Arnold is a professor in the Department of Medicine, University of Betgeris also chief
physician at gastroenterologist Section, Medical Department, Haukeland University Hospital.
Bacteriotherapy: treatment of choice for RCDAPublished report)

Dr Kjetil Garborg,Department of Medicine, Sgrlandet Hospital HF KristiansaBe&partment of
Infectious Diseases

Results of donor instidltion therapy for recurrent Clostridium difficileassociated 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 difficitsociated diarrhoeéCDAD),
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 2%esa (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 successf. 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 andrtaidity and died

within 80 days after the procedure, and 2 were believed to have inflammdiomwel 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.

Dr. Tvede

Department of Clinical Microbiology, Rigshospitalet, Copenhagen University Hospital, 9 Blegdamsvej,
DK2100 Copenhagen, Denmark.

Published research:

Bacteriotherapy for chronic relapsing Cloislium 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
anaembic 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 prdreatment stool samples. Strains of Esuti@ia coli, Cl bifermentans, and
Peptostreptococcus productus in the mixture inhibited thétio growth of Cl difficile, which in turn
inhibited the growth of Bacteroides ovatus, Bacteroides vulgatus, and Bacteroides thetaiotaomicron.
The finding thatBacteroides 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 CI diffic@8Y
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Dr Anna Schwan

Published research:

Relapsing Clostridium difficile Enterocolitis Cured by Rectal Infusion of Normal Faeces

Repeated recurrence of Clostrigiwifficileassociated 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 enterocolits \Reeks after discontinuation of tiement. She did

not form serum antibodies to C. difficile cytotoxin (toxin B). Rectal infusion of enemas prepared from
fresh faeces resulted in final cure.

Dr Jorup Rortsom
Published research:
Feces culture successful therapy in Clostridium difficile dia(298%, in Swedish)

Dr S. Lundlonnesen
M.D., SteirLund TgnnesenBergen Norway

Published research:

Clostridium difficileassociated diarrhedreated with homologous feces

The incidence of Clostridium diffiedesociated 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 beemoeed with enemas, but it is a controversal form of treatment. 18
patients with C. difficilassociated diarrhoea were given homologous faeces from one healthy donor.
In 17 patients faeces was instillated via a coloscope and in one patient via a gas@o&. 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 faes 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 treatmefaesil

will continue to be subject to discussion. (1998)

f. THE NETHERLANDS

Dr Els Van NoodDepartment of Internal Medicine, Division of Infectious Diseases, Tropical
Medicine and AIDS, Academic Nieal Centre, Amsterdam, the Netherlandgt Ly (G KS b S KS NI
GKS GN}IyaLitlyda INB O2yaARSNBR W ljdAdS € 23A0¢
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Published research:

The burden of recurrent Clostridium difficile infections

March 2009- Cure of recurren€DI 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 eithemiorthge,

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 resoltghis study, donor feces infusion is tolerated

well, with promising results.

Annexec Clinicians Contact Details

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

a. Patient Group benefiting frombacteriotherapy

o C.Difficile sufferers essentiallyAustralia, US, Canada, Scandinavia, Netherlands

o IBS (Irritable Bowel Syndrome) sufferemsnly 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:

IBD (Inflammatory Bowel Disease) sufferers
Ulcerative colitis

Chronic diarrhoea

Chronic constipation

O O oo

The procedure has been used to successfully €urdifficileinfections for a number ofgars, 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 casessevere 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 $t3t, by which time all other UC
medications had been ceased. At 1 to 13 years i3t 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 frafyuassociated with IBD, which recovered

fully after the treatment.

b. Number of Patients benefiting frombacteriotherapy
In terms of determining the number of patients who received this treatment, it is a bit difficult to
gather the data as this treatemt is not current practice and therefore is not recorded as such.

Furthermore the incidences of uses of thimcedureremain very limited so the number of patients
having benefited from it is very small.
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Based orpublished materials fronslinicians cwently using or trialling thiprocedure we have the
following data:

Country Location Number of treatments
Australia Sydney 10 to 15/years
Canada Alberta 48 in 12 years ~ 4/year
Quebec 31in 15 years ~ 2/year
us Duluth 64 in 8 years ~ 8/year
Scandimvia Norway 10-15/year

Medipex contacted several of these physicians, via a feedback email, to obtain-tardate
overview of who is still carrying thisocedureand how many patients are treated every ye@ut of
17 clinicians contacted, we receivibe following replies

Clinician Country Number of treatments Comments*
Dr Lawrence Brandt us 10-12 in next twelve months Page35
(Montefiore)
Dr Alexander us 16 patients in 2 years Page35
Khoruts (Minnesota)
Dr Thomas Louie Alberta 70 patents in 9 years Page36
(Canada)
Dr Michael Tvede | Copenhagen 20 patients per year Page36
(Denmark)
Dr Thomas Borody Australia 52 patients Page 8/37
(Sydney)

In addiion to providing the number dfansplants carried annually, clinicians provided soregy
informative facts on current development in the research on bacteriothergghyase see

Annexeg Clinicians Comments

5. HOW MANY PEOPLE COULD BENEBA®RERIOTHERAPY

In this section, we will only consider cases of Clostridium Difficile as idstetathe 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, abeut 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 patieiitts necurrent 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 coss.

Recurrent (i.e., 3) episodes Most recurrences of CDI occur withiql4 days after the completion
of therapy, suggesting relapse rather thaninéection. CDI recurs in 15%56% of patients who have
had 1 previous episode and in 385% of patients Wwo have had 2 previous episodes.

UK
Regions C.Diff. cases Age
(20092010 data)
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 yeas old 492
>65 yearsold 2635 84%

C.Diff cases in England
total cases in 2002010 25604 cases
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Source: UK Health Protection Agen@ostridium Difficile Surveillance reports

C.Diff cases in Scotland
total in 20092010 4141 cases
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Source: Health Protection Scotlan@lostridium Difficile Surveillance data
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C.Diff cases in Wales
total cases in 2002010 3127 cases

OctobeiX
NovembeiX
DecembeK

m Patients under 65 (est.

m Patients 65 and ovel

April 2009
May 2009
June 2009
July 2009
August 2009
Septemb&
January
FebruanX
March 2010

Source: Public Health WaleSlostridum Difficile Surveillance reports

EUROPE & US

Annexeg Europe C.Diff Map C.Diff. type 027 in 25 European countries
Annexecg C.Diff. type 027 in 25 European countries(22068)

Annexecg C.Diff. type 027 in 25 European countries(22086)
AnnexecUS Map & facts on C.Diff spread

6. HOW MUCH DOEBBACTERIOTHERARYST AND WHO CURRENTLY PAYS FOR IT?

From patient point of view

It has been difficult to obtain reliable information on cost because this treatrizeatrareprocedure
which is only undertadn 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. Tis explains why information on cost is practicalyexistent

Nevertheless, an overall review of existing information shows that cost is n@inlyists oftwo

main elements: the testing of the donor samples faecé® (@onor's blood and stool are tested
before the transplant date for C. diff toxins and other infees), and in theadministiation of the
enema or sample feeding via nasogastric tube.

In many cases, patients would have to contribute to the camt,eikample, patients pay some lab
fees, but insurance usually covers the cost of the colonoscogenaal, the patient has to beahe
majority of the cost asalthough 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 healt 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, thecfaldurden 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 rogeof¢he binary
toxin-producingC. difficilestrain NAP1 have generated increased interest in FBCteriotherapy,
however, has yet to gain acceptance among thgadty payers, including Medicare, because of the
limited cumulative experience with thegcedure and the expense.

COST

The cost associated with screening donor blood aredes for
contagious agents, the preparation of the donéaecalsample,
and the placement of the appropriate catheter for instillatio
of the faecal suspension (nasogastric tube or retention enen
tube) can surpas$2,50Q

7. EVIDENCE TO SUPPORT THE UBEOHHERIOTHERAPY

The main advantages of thigsrocedureare:

0 An efficientprocedureto treat cases of Recurrent Clostridium Difficile infections (in adults
andinfants) which has demonstrated a successful rate superior to 95%

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

U Rapid treatment; 2-3 days compared to several weeks of antilidteatments

U 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 lacikcaif takis, this
treatment usually onlyoffered to patients with more than two relapses, since it is still considered a
last, uncommon, and rather distasteful rescue therapy.

(See Tale page 22

Currently, adult patients with proven recurrent CDI can ibeluded in the first randomised
controlled study comparing donor faeces inkitbn with antibiotic therapy (FECAidal).
(See Table page3p
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therapy for recurrent C.Difficile infections

Year Patients | Mean Nb Entry Cured | Follow Donor Prepared Nb Amount Route of Reference
(Male/ age | relapses| diagnacsis (%) up with whole infusions of installation
Female) bowel lavage faeces | Upper | Lower
Gl Gl

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% | 5daysg No 1-24 1 15 Bowden, mansberger,lykins

1984 1(0/1) 65 6 CDI 100% 9 Spouse No 2x2 0 1 Schwann, sjolin, trottestam, aronssor
months

1989 2 (1/1) 60 3 CDI 50% 6 Spouse/ No 1 509 0 2 Tvede, rasknadsen,
months | daughter

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% | 2years | Spouse/ No 3 200ml 0 7 Paterson, iredell, whitby

relative
1998 18 CDI 83% No 1 1 17 Lundtonnesen, berstad, schreiner,
midtvedt

1999 32 (14/18)| 27-89 AAD 100% 4-6 No 1-2 5-10g 0 32 Gustafsson, berstad, luAdnnesen,
weeks midtvedt, norin

2000 1(0/1) 60 >5 CDI 100% 1-6 Spouse Yes 1 500ml 0 1 Persky, brandt,
months

2002 6(1/5) 53 2-6 CDI/PMC | 100% 9-50 Yes No 1 30ml 0 6 Faust, langelier, haddad, mard
months

2003 18(5/13) 73 2-7 CDI 83% | 90days| 15yes/ No 1 30g 18 0 Aas, gessert, bakken,

3 no
2003 24(11/13) | 1959 CDI 83% yes/no Yes 1-10 200 8 16 Borody
3009

2006 5(0/5) 82 >2 CDI 100% | 2.521 No No 1 30ml 0 5 Jorupronstromn, hakanson, person,
months midtvedt, norin

2007 16(5/11) | 11-87 CDI 94% 4-6 yes/no Yes 1-24 200 0 16 Wettstein, broody, leis, chongnan,
weeks 300g torres, hindler

2008 7(4/3) 67 3 CDI 100% | 30 days | 6 yes/1 no Yes 1-3 50-100g 3 4 Nieuwdorp, van nood, speelman, vari
¢ 1lyear heukelem jansen, visser

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

Total 159 91% 32 127

AADc Antibiotics associated diarrhoea; PM®seudomembranous colitis
(Source: Suffering with recurrent C.Diff infections: |Is daemes the solution® 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 NetherlandsO@0 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 wio have signed an informed consent are randomised to one of the three

treatments:

= =4 -9

Oral vancomycirg 500 mg (4 times a day) over 14 days
Oral vancomycirg 500 mg (4 times a day) over 14 days; bowel lavage 1x
Oral vancomycirg 500 mg (4 times a day) over Hays; bowel lavage 1x; donor faeces 1x

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

PN PE

tube

Faeces are collected and weighed (ca-BID g, depending on production);

300400 cm3 Saline (0.9% NaCl) is added and mixed until a smooth ssgpeis created;
Faeces are poured through a double gauze and put in a glass bottle;

Within six hours after production by the donor, the faeces are installed through a nasojeju

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

0 The current success rate is above 90%. Although some doctors are convinced that the
therapy is efficient, they areti#i reluctant for sanitation reasons to carry out the
procedureAyY G KSANJ LIN» OGAOS IyR (KSe Ffaz Of
clinical trial that proves that therocedureis more efficient that the current treatments
(antibiotics and natual probiotics).

(o]

Dr Michael Libman Montreal infectious disease expe¢t Wi 2 LINB @S (KA a
standard treatment, it is necessary to compare both treatments, which has never been
done.

Dr Michael de la Rochenfection control chief at Quinte Hehl 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.

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

0 And some doctrs and patients are still squeamish about the procedure.

GC2NJ H &SFENBRXZ Ay ' f0SNIF o6/FyFRIFIOE GKS 32
bacterial biotherapy and we have formed a group to do so. We are meeting in October to
update wherewe/tB &8 0 G KS 3I2@SNYYSyYyaGo INB 2y GKAA TFA
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8. COST BENEFITS BACTERIOTHERAPY

a. Cost of currentC.Difficiletreatments

1 Metronidazole 500mg
1 Vancomycin 125mg
1 Immuniglobulin 400mg
1 Rifamycin 400mg
Antibioticsto eradicateC diffigle infection and/or promote restoration of normal
colonic flora
UK
Metronidazole (Flagyl) Metronidazole 400 mg
tds £1.01
Vancomycin (Vancocin) Vancomycin 125 mg org
capsules gds £126.16
(Souce: Oxfordshire PGT.Diff. Blicy200811)
Treatment Regimen Cost ($}
Rifaximin 200 mg tid 10 days $124
Nitazoxanide 500 mg bid 10 days $312
IVIG 400 mg/kg 16 doses $283517 010
Averaae $9922
Tinidazole 500 mg bid 10 days $95
Tolevamer, Phase Il study in progress
Standard treatment
vancomyin 125 mg qiti7-14 days $452-905
metronidazole 500 mg tid-14 days $14-29

IVIG = intravenous immunoglobulin
#Based on average wholesale price accessed September 1, 2006, for course of treatment
® Dose based on 70 kg patient
°Dose may range from25to 500 mg

(SourceEmerging Therapida the Treatment of C difAssociated Disease: Intravenous Immunoglobuledscape)
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Treatment Schedule for Recurrent C.Difficile Infection Treatment Cost
(US$)
First recurrence

I Mild to moderate infectiorg Metronidazole at a 1 $29
dose of 500mg orally 3 times daily for 10 to 14 d4

1 Severe infection or unresponsiveness to or
intolerance of metronidazole Vancomycin at a do
of 125 mg orally four times daily for 10 to 14 dayj T $905

Second recurrence
Probnged vancomycin orally in tapered and pulsed dose
for example:

1 125 mg four times daily for 14 days 1 $905

1 125 mg twice daily for seven days 1 $452

1 125 mg once daily for seven days 1 $226

I 125 mg once every two days for eight days (four T $129
doses)

I 125 mg once every three days fbb days (five 1 $161

doses)

Third recurrence

Vancomycin at a dose of 125 mg orally four times daily fq

14 days, 1 $905
combined with any of the other options for recurrent

infection (not

evidence based):

- Intravenous immunoglobulinta dose of 400 mg per kg 1 $9922
body weight

once every three weeks, for a total of two or three doses

depending

on effect.

- Vancomyecin, followed by rifamycin at a dose of 400 mg 1 $248
twice daily

for 14 days

- Healthy donor faeces installation

TOTAL COST $13882

LYy GKS 2FGSy LISNISNBES aeadSy 2F YSRAOFf OF NS
divorce the business of medicine from patient focus. No insurance company covers the procedure
here despite its potentialo save millions of dollars (a typical patient | treat has already spent
$10,000- $200,000by the time they see me)Dr Alexander Khoruts (US)
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b. GlobalCost of C.Difficile

UK

Clostridium difficile has emerged as the most frequent cause of nogdabdiarrhoea, costing the

NHS £4000 to treat per case.
¢KS AYLIOG 2F /5L 2y Y2RSNYy KSIfGKOFNB A& airayr
15.000 per case in England. Assuming the population of European Union to be 457 million, CDI can
0S SAGAYFGSR G2 LGSy dA lperaunDigisiekpedied ® almostdd@uile € o dn s
over the next four decades.

uUs

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 20@002) for the treatmem of CDI alone.

Studies haveonservativelythe national cost ofC. difftreatment 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 millionThese figures @ 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 BENEFITEAECABACTERIOTHERAPY

The benefits offaecal bacteriotherapy include reducing th
risk of antibioticassociated resistance, cost savings wh
comparedto repeated courses of antibiotic therapy, and hic
success rate. It is still considered a "last resort" therapy ¢
to the inherent risks involved and lack of cost coverage
donor stool screening and instillation procedure (in US).
FOGSNAZ2OIKSNILRQA 20G§KSNJ o€
inexpensive, has no known side effects and reduces the
of antibiotic-associated bacterial resistance. It also breaks 1
cycle of antibiotic usage, and may save costs when compe
to repeat courses of antibiotic therapy. Normal bowe
function is usually restored within 24 hours of the treatmel

(in US.
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9. IS BACTERIOTHERAMYPLICAHE:= TO EVERYONE?

The information provideah this sectiorwas essentially gathered from interviswith 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 aspeof treaing C.Difficile patients.

Meeting with Dr. Shawinder Johal, Consultant Gastroenterologist, Sheffield Teaching Hospitals
NHS Foundation TrustMOctober 2010

Dr. Johal is a consultant gastroenterologist at Sheffield Teaching Hospitalasad interest in the
treatment of Clostridium difficileinfections. His PhD thesis is on the subject of gut changes in
response toClostridium difficilenfection (The pathogenesis ofostridium difficileinduced disease,
University of Nottingham 2004).Sheffield Teaching Hospitals has a dedicated ward for treating
patients withClostridium difficilénfections.

The current treatment for patients who have clostridium difficile infections in their gut is a course of
antibiotics. Alternatives are rect@nemas or use of probiotic food supplements such as VSL3
(http://www.vslI3.co.uk/), live yoghurts or probiotic drinks, although the lower levels of bacteria in
probiotic drinks compared to yoghurts and food supplertsemean 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 therds a recurrence of th&. diffinfection. A VSL3 trial has also been carried out in
patients with IBS showing the benefits of probiotics.

Ly LN OGAOSZ NBOGFE SySYlFQa IINBE OSNE NI NBfe& 3IAc
perceptions ofthe 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.
CKSNE Aa fta2 SOARSYOS (2 &aK2¢ (Kdadly. I KAIK LINE LR

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 treatmteeffect. However, enough bacteria need to be
delivered to have an effeqt 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
substantialevidence 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 aithh WBS patients that a combination of oral

and topical treatment with probiotics has benefits.

Ly GSN¥a 2F (GKS 6ARSNI LINPFSaaArAz2ysr GKSNB Kla g
thought of gut flora rehabilitation using faecal sampleshe enema option is something that is
considered as a last resort but fome 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 tick with treating patients who hav€. diffinfections is to give the bowel wall time for recovery

¢ C. diffis 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 mightvhaa small amount of. diffcontamination in
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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 Hospitaf%,oIZ
October 2010

Clostridium difficilenfections generally occur as a result édtdrbed gut flora. Antibiotics are used

as a first line of treatment but often these are ineffective agaldstiffand cause destruction of the
GoNRPyYy3IE oF OGSNRIF @ ¢t KSNB | NB | avYl ff y dzY 6 S NJ
transplantation has begfits on outcome, but these are all in cases where there have been multiple
recurrences ofC.diffinfections. The trial currently underway in the Netherlands (where a Sham
procedure is being used as a control) should provide more dogmatic evidence drerleéits 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 bétrisk of reinfecting a patient withC. Diff. There are issues
around collecting, processing and storing faece® you really want to keep a faeces bank, and also
because many of the bacteria found in the gut are anaerobic, their bacterial integégs to be
maintained by not exposing them to air. The capsule also needs to release bacteria in the right place
¢ if the bacteria are released in the stomach then they may be destroyed by stomach acid or (worse)
absorbed into the blood stream (there hebeen reports of heart valve infections caused by gut
flora infections of blood). GFR also needs to be shown to be highly cost eflettiwecurrent 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
guestion as to whether the bacteria in the yoghurts are the right bacteria. Generally there are only a
small number of bacteria types in proklio 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 compary in th
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 treatn@&nt of
diff and products will start to emerge onto the mk&t from this pipeline in the next couple of years.
One of these products is reportedly showing a 50% decrease i€ thdffrecurrence rate when
compared with Vancomycin (the current clinical gold standard).

To facilitate good uptake of the produgbod evidence of effectiveness will be needed and a capsule
O2yGFAYAY3a | LINBRSFAYSR 02010FAf 2F oF OGSNAI I NI
own faeces will be a preferred option clinically. If going down the route of using a/patea 246y
faeces to prepare capsule content is to be pursued then it may be worth offering the service on the

ol O1 2F I &4O0ONBSyAy3a aSNBAOST (Saida SEAaG 6KAOK (
aC. diffinfection.

The routes to markiefor 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 suppleridrg 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 researchsismmarised irthe followings points:

> v B>y B>y > D

>

Capsule approach preferable to feeding tube

GFR unlikely to ever Hist line of treatment

GFR likely to be used only in recurrent cases

Content of capsules unlikely to come from patient's own faeces / relative's faeces
Standard cocktail of right bacteria optimum solution

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

New drugs in pipeline which have promise to reduce number of recurrences by 50%
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CONCLUSION
Summary

The Cuaent research highlightthe fact that there areapproximately20 centres locatedmainlyin
Australia, US, Canada, Scandinavia, the Netherlands and to a lesser extend UK, whicthfaeaatise
bacteriotherapy. Althougtthis procedurewas originally devebed inScandinaviaboth the USand
Canada are more active in this field, offering an increasing number of fadjligsh as the Duluth
Center- and consultants practising thigrocedure Currently,Dr Borody in Australia is the leading
expert, having pven the efficiency of therocedurewith C.Diff. anche isusing it now for other
conditions such as IBS.

Faecalbacteriothempy is principally used anttialled as apotential cure for C.Difficile and an
important number of trials have proven the efiiency of this procedurein more than 90%of
patients Qrucial for the future of thigprocedureis alarge scale clinical triaturrently taking place

the Netherlands the FECAL trialt is hoped this trial wilbrovide the ultimate proof for the sentific
community that this treatment is the most efficient way to cure patients from recurrent C.Diff.
infections. It is important tawote that currenthy> G K S NB  fardegufrént O.Diff CadeNdBtients
are still dyingrom this condition

As demostrated in our surveyniterms ofLJl { A &tifuded © thisprocedure it seems that the
use of this treatment is welcomed by current sufferefdso from our surveypotential sufferers
would welcome the availability of such a treatment apraventivemeasureagairst any infection
such as C.DiffThere are about 20 centres identifiesound the world,which carry thigorocedure
and on averageachcarry 10 transplants per year, which is still a very smathber. However,it is
important to acknowledget this stagethat this treatmentis only used as the last resoifhat is
when other all antibiotics and probiotics treatments have been exhaus#tiough a few national
guidelines (including the UKjow identify the useof this procedure as last resd. One other
important factor that might affect the use of thigrocedureis the cost, it remains vergigh -
minimum of $250- and is not covered by medical insurasc8ut, in comparison to the cost of
C.Difficile treatment; which ismore than $10000 it is much more attractive with th&nowledge
that it ishighlyefficient.

In terms of Ot A y jdbckptioh dfGhisprocedure there is a divided opinion. In orand, they are
convinced that theprocedureis efficient, as proven by numerous trialgithin the other hand, they
are reluctant to carry such procedurewhich involves manipulatiof faecal matter and which
would raise sanitation issueklitimately, they have acknowledged that if the FECAL trial provided
proof of its efficiency, they wilbe more incline to use it and potentially toonvince their
government or authorities to implement it.

Recommendations

With regards to the itroduction of a new improvedroceduresuch as ARGB the market, it seems
that the time would be right if theFECALtrial proved the ultimate efficiency offaecal
bacteriotherapy as a cure for C.Difficile infectiorfaurthermore, with the ongoing spread of
Clostridium Difficile and th@ 2 @ S NJ/ d08starit Bafle in the last few years to find a solution to
reduceits incidence, it seems an appropriate solution to offer.

As offered in capsules form for administration to patients, ARBFertainlysolve one of thanain
issues facedby faecal bacterioptherapyhich is its acceptance liie majority of clinicianswho are
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concerned withthe sanitation issuesinked to the manipulation ofaecal matter In capsules formfi

will alsorepresenta readymade solution for patients, whg 2 Yy Qi K @S séveral Wéeksii K N2 dz3
of suffering before being offereit as alag resort solution.On that basisARGF has the potential to

become a first line treatment of C.Difficile infection, avoiding long suffering for patients and saving
money for health authoritieghat currently spend millions in antibiotidreatments and in dng
hospitalstays for sufferers.

The furtherindicaion from our survey that patients/ould be prepared to pay for ARGFit is not

available on the NHS, proves that there is a great need and a commercial opportunity for such a
product.

The scientifi community mainly constituted by clinicians listed in this repastcurrently very active

in promoting the implementation ofaecalbacteriotherapy in hospitals as treatment for C.difficile
patients and the offer of a new improved product can only helfhis direction.
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ANNEXES
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FIGURE

Distribution of Clostridium difficile Type 027 by country in Europe”
as of June 2008

* Outbreaks due to Type 027 @ Sporadic cases due to Type 027

* Not all countries have performed surveillance studies to C. difficile type 027
and this figure may underestimate the number of affected countries.

(Source: Eurosurveillance)
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(Source: Eurosurveillance)
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