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Where are we going with 
FMT  

Dina Kao 

Karen Madsen 

June 6, 2015 

Objectives  

• To review current evidence for FMT in recurrent Clostridium difficile 
infection 

• To review current evidence for FMT in inflammatory bowel disease 

• To discuss results from Edmonton FMT program 

FMT in recurrent Clostridium 
difficile infection 
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• Open label pilot study N= 20 

• RCDI > 3 episodes of mild-mod CDI or > 2 episodes of severe CDI 

• 15 capsules/d x 2 consecutive days 

• Primary cure rate 14/20 (70%) 

• Secondary cure rate 18/20 (90%) 

• No serious adverse events attributed to FMT observed 
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Colonoscopy vs NG FMT 

• 41g donor stool/dose 

• 20 mg losec daily x 2 days 

• 4L golytely 

• N= 20 colonoscopy group  
• Colonoscopy group= 10, NG group= 10 

• Primary cure rate 14/20 (70%) 
• Colonoscopy group: 8/10 (80%) vs NG group: 6/10 (60%) (P= 0.628) 

• Secondary cure rate 18/20 (90%) 
• 1 patient refused retreatment, 5 failed patients chose NG adminstration 

FMT in IBD 
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2 RCT using FMT to treat UC 

Group 
Total N (active/placebo) 

Dutch  
48 (23/25) 

McMaster  
75 (38/37) 

Patient population Mild-mod UC Mild-mod UC 

Active arm (real FMT) 500 cc nasoduodenal infusion (120 g 
donor stool) at wk 0 and 3 

50 cc enema (8g donor stool) weekly X6 
 

Control  Sham FMT (patient stool) Water 

Outcomes  
Primary   
 
Secondary 

 
Remission  (SCCAI < 2 + and > 1 point 
reduction in Mayo endo score) @ wk 12 
Safety  
Changes in microbial composition 

 
Remission  (Mayo score < 3 and Mayo 
endo score=0) @ wk 7 
Reduction of >3 points Mayo score 
Changes in microbial composition 
IBDQ, EQ-5D 

Primary outcome 7/23 (30%) vs 5/25 (20%)   p=0.51 9/38 (24%) vs 2/37 (5%)    p=0.03 

*Both trials were stopped early by DSMB due to futility 

Edmonton FMT program 



05/06/2015 

7 

Edmonton FMT Program Statistics 

• 149 patients treated Oct 2012- Mar 2015 

• Patients are seen within 2 weeks of referral 

• 4 universal stool donors 

• Overall success rate 

 

# of FMT required Cumulative success rate 

1 FMT 86% 

2 FMT 95% 

3 FMT 97% 

Clinical care 

Quality 
assurance 

Basic 
science 

research 

Edmonton FMT Program 
 

Clinical care 

• Clinical lead: Dina Kao 

• Nurse: Brandi Roach 

 

Research 

• Basic science lead: Karen 
Madsen 
• Lab manger: Naomi Hotte 

• Lab technician: Matt Emberg 

• Post doc fellow: Hee Kuk Park 

• Master’s student: Braden Millan 

• Quality assurance: Andy Mason 
• The Applied Genomic Center 

(TAGC) 
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FMT is an investigational therapy… 

• RCT for recurrent Clostridium difficile infection 
• Colonoscopy vs capsule delivery 

• Open label trials: 
• Ulcerative colitis 

• Crohn’s colitis 

• Hepatic encephalopathy 

• (Obesity and metabolic syndrome) 
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Randomized Controlled Trial (RCT) for RCDI 

• Collaboration with Calgary 
• Tom Louie & Paul Beck 

• Comparing colonoscopy vs oral capsule delivered FMT 
• 10 outcome: Efficacy 
• 20 outcomes:  

• Safety 
• Keystone species associated with cure 
• Bile acid metabolism and bacterial species responsible 
• Durability  
• Quality of life 
• Patient preference 
• Cost effectiveness 

 
 

 

 

RCT for RCDI 

• At least 3 episodes of CDI 

• Stratified by age (<65 vs > 65) and immune status (normal vs 
immuncompromised) 

• N=200 

• Recruitment began in Oct 2014 
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Patient baseline characteristics 

Capsule group (N= 13) Colonoscopy group (14) 

Age  69 67 

Gender F/M: 12/1 F/M: 10/4 

BMI 22.7 27.5 

Inpatient status at screening 1 1 

Concurrent IBD 
    Steroid use  
    Immunosuppressant  
    Biologic  

2 (UC) 
    0 
    1 
    1 
 

1 (Crohn’s) 
     0 
     1 
     1 

PPI 3 4 

# episodes of CDI (mean) 3.85 3.77 

Regular bowel habit prior to RCDI 
(1-3 BMs/d) 

8 (62%) 9 (64%) 

Patient baseline characteristics 

Capsule group (N= 13) Colonoscopy group (14) 

Patient reported health status  
      excellent 
      very good 
      good 
      fair 
      poor 

 
1 (7.7%) 
4 (30.8%) 
2 (15.4%) 
2 (15.4%) 
4 (30.8%) 

 
0 
4 (28.6%) 
3 (21.4%) 
4 (28.6%) 
3 (21.4%) 

Charlson comorbidity index 3.7 3.4 

Hb (g/L) 134.85 135.07 

WBC 7.5 7.3 

CRP  11.37 11.38 

Creatinine (umol/L) 78.5 71.5 

Results 

Capsule group (N= 13) Colonoscopy group (14) 

Cure rate after 1 FMT 12/13 (92%) 14/14 (100%) 

Adverse events 
    FMT related infection 
    Death 
    Nausea 
    Vomiting 
    Colonic perforation 
    Inability to retain transplant for 1 
hr 

 
0 
0 
2 
1 
- 
- 

 
0 
0 
0 
0 
0 
1 
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RCDI in Crohn’s colitis 

11/27/13 5/16/14 

RCDI and UC 

5/16/14 9/4/14 

RCDI in small bowel 

• RCD enteritis is rare and more difficult to treat 

• 1 patient with Crohn’s disease 
• Colectomy for “UC” in Sept 2013 ileostomy 

• Imuran and remicade for ileal Crohn’s disease 
• Imodium 4 capsules/d 

• RCDI in small bowel since Jan 2014 
• Dec 2014: ileoscopy showed very mild TI inflammation 

• Rx: 20 FMT capsules/d X 3  

• Doing well so far  
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Cost averted with timely FMT for RCDI 

• Cost per hospital admission for CDI $8,911-$30,049 

• Ideal timing for FMT has not been determined 

• Timely FMT (after 3 episodes) vs delayed FMT (> 4 episodes) 
• Retrospective analysis of FMT program database Oct 2012- Aug 2013 

• Colonoscopy delivered FMT 
• F/U > 3 months post FMT 

• Payer perspective 
• Hospital admissions and ER visits due to CDI 

• Each day admitted in hospital ~ $2300 (not including cost of isolation or ICU admission if required) 
• Each ER visit ~ $415 

• Cost of antibiotic for CDI not considered since it accounts for ~ 5% of total cost in previous 
analysis 

• Family MD visits, rehab costs not included 
• Indirect cost not included 

Cost averted with timely FMT 

All patient  Timely FMT Delayed FMT 

Total patient 71 31 40 

F/M 39/32 17/11 22/19 

Age (mean) 65.5 62 68 

Charlson comorbidity 
index 
    0-2  
    3+ 

 
 
24 
47 

 
 
15 
16 

 
 
9 
31 

Duration of RCDI (d) 
(mean) 

203.8 102.3 282.5 

CDI episodes 3.94 2.9 4.8 

Hospital admission due to 
CDI (d) (mean) 

17.2 13 20.5 

# ER visit due to CDI 
(mean) 

2 1.3 2.6 

Cost averted with timely FMT 

All patients 
(N=71) 

Timely FMT 
(N=31) 

Delayed FMT 
(N=40) 

Donor type 
    universal  
    familial 

 
58 (77%) 
13 (23%) 

 
24 (75%) 
7 (25%) 

 
34 (78%) 
6 (22%) 

FMT prep type 
   fresh 
   Frozen 

 
21 (56%) 
50 (44%) 

 
9 (30%) 
19 (71%) 

 
12 (30%) 
30 (70%) 

Primary cure rate 94.5% 93.5% 90% 

Recurrence after 1 FMT 6 2 4 

Secondary cure rate after 
2 FMT 

98.6% 96.7% 100% 
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Cost averted with timely FMT 

  Total Patients 
(N=71) 

Timely FMT 
(N=31) 

Delayed FMT 
(N=40) 

Treatment Costs 

Total $2,938,266 $972,173 $1,966,093 

Mean (CI) $41,384 
($26,555-$56,213) 

$31,360 
($7,015.52-$55,705) 

$49,152 
(30,192-$68,112) 

Median (Range) $19,434 
($795-$329,730) 

$1,933 
($795-$329,730) 

$30,815 
($795-$250,065) 

Treatment Costs Post- 1st unsuccessful FMT 

Total Patients 
(N=3) 

Timely FMT 
(N=1) 

Delayed FMT 
(N=2) 

Total $66,069 $417 $65,652 

Mean $22,023 $417 $33,034 

Timely FMT Delayed FMT Timely FMT Delayed FMT

Charlson index 0-2 Charlson index 3+

All Cases $7,140 $17,966 $54,066 $58,206

75th percentile $7,140 $11,561 $11,699 $21,878

90th percentile $7,140 $17,966 $20,481 $37,579
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Figure 1: Sensitivity Analysis Results --  
Sensitivity of average cost per patient to outliers and co-morbidities  

 
Effects of Fecal Microbial Transplantation on the 
Gut Resistome in Patients with Recurrent 
Clostridium difficile infection 
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Open label FMT for Crohn’s 

Inclusion  

• Age >18 and < 65 

• Dx colonic or ileocolonic Crohn’s 

• Mild to moderate HBI 5-16 

• Failed 5 ASA or immunosupressant 
> 3 mo 

• Active colonic inflammation (2/3) 
• CRP >8 mg/L 
• FC >250 ug/g 
• SES-CD 4-19 

Exclusion  

• Ileocecal resection 

• Pregnancy/breastfeeding 

• Exposure to a biologic 

• Active perianal disease 

• Active infection 

• Allergy to cirpo and flagyl 

• Dysplasia  

FC= fecal calprotectin; SES-CD= simple endoscopic score for 
Crohn's disease 

Trial design 

Week 0 

Week 2 

Week 4 

Week 6 

Week 8 

Cipro/flagyl x 5 d 

Washout 24 hours 
       F/U 
Week 10 

F/U 
Week 12 

Outcomes of interest 

• Clinical and endoscopic assessment 

• Fecal and mucosa associated microbial analyses 

• Cytokine profile in serum and mucosa 

• Bile acid and short chain fatty acid composition 

• Quality of life 
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FMT in Crohn’s  

Before FMT 4 weeks post FMT 

Kao D, Hotte N, & Madsen, K. JCG 2014. 

Kao D, Hotte N, & Madsen, K. JCG 2014. 

Ileocolonic Crohn’s  
CRP FC endo score HBI score 

Screening  22.6 5235                       5 

Week 0 FMT #1 (colonoscopy) 23 

Day 1 14.9           no stool 

Week 1  11.1 1792 1 

Week 2 FMT #2 (enema) 18.1 3815 0 

Week 4 FMT #3 (colonoscopy)                12.2                1608                     13                       2 

Week 6 FMT #4 (enema) 11.8 3090                      0 

Week 8 FMT #5 (colonoscopy)                18.4                8110                      9  0 

Week 10                  8.7                2289                       0 

Week 12                       
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TI 

8/8/14 10/3/14 

FMT in hepatic encephalopathy 

Background  

• Patients with liver cirrhosis and hepatic encephalopathy (HE) have 
intestinal dysbiosis 
• Urease producing bacteria 

• Pathogenesis of HE not clear 
• Bacterial urease converts host derived urea to ammonia and carbon dioxide 

• Ammonia is excreted by liver and kidney 

• In liver cirrhosis ammonia excretion is impaired  hyperammonemia-
associated neurotoxicity and HE 

• Rx: rifaximine +/- lactulose 

• FMT represents a novel approach to treat HE 
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  Before FMT 

1wk 2wk 3wk 4wk 7wk 10wk 14wk 

FMT #1  

(by colonoscopy) 

FMT #2  

(by enema) 

FMT # 3  

(by enema) 

FMT#4   

(by enema) 

Inhibitory control test 

(lures) 

(Normal <5) 

17  19  A* 15  5  8  B*    17  

Stroop test (sec) 

(Normal<200 sec) 
250.9  203.4  270  190.6  183.5  213.4  B* 312.9 

Serum NH3 level  

(Normal <35) 
75 45 110 57 107 92 33 77 

 

Conclusions 

• FMT is highly effective and safe in RCDI 

• FMT in IBD is investigational  

• Potential for FMT in other indications 
• Obesity and metabolic syndrome 

• HE 

• Others  


