
FMT: Just another “crap” shoot? 

Ted Steiner, M.D. 
2016 PICNet meeting 

March 4, 2016 



CONFLICT OF INTEREST DISCLOSURE SLIDE 

In the past 2 years I have been an employee of:  

In the past 2 years I have been a consultant of: Cubist, Merck, Pendopharm 

In the past 2 years I have held investments in the following 
pharmaceutical organizations, medical devices companies 
or communications firms: 

In the past 2 years I have been a member of the Scientific 
advisory board of: Cubist, Pendopharm, Merck 

In the past 2 years I have been a speaker for: Cubist., Merck, Bristol-Meyers-Squibb 

In the past 2 years I have received research support 
(grants) from: Merck, Sanofi Pasteur, Cubist, Rebiotix, Actelion 

In the past 2 years I have received honoraria from: Cubist, Merck, Bristol-Meyers-Squibb 

I agree to disclose approved and non-approved indications 
for medications in this presentation:  YES  

I agree to use generic names of medications in this 
presentation:  YES  





http://2.bp.blogspot.com/-
EPw7VzDBDWw/TkGcgq0Ht_I/AAAAAAAAH20/QOFeQPP8giM/s1600/diarrhea+cartoo
n.jpeg 





What is FMT? 

AKA “fecal microbial transplantation”, “stool 
transplant”, “Human biotherapy” 
Proven indications: 
● Relapsing or refractory CDI 
Under investigation: 
● IBD 
● Metabolic syndrome 
● MDR organism decolonization 

 
 
 

Instillation of (products derived from) 
donor feces for treatment of a disease of condition 



What is a CDI relapse 

● Depends on the case definition! 
● Most studies define as a recurrence of 

diarrhea with a positive stool assay 
– What is diarrhea? 
– Fecal shedding can persist 
– PCR lacks specificity for colonization v dz 

● Relapse vs. reinfection difficult to determine 





CDI recurrences 

Recurrence 

Relapse Reinfection 



Why do we care about recurrences? 
● Morbidity/mortality 

– 26% 6 mo mortality (1.33 HR vs no relapse)( Clin 
Microbiol Infect. 2015 Feb;21(2):164-70) 

– 85% readmission risk in 6 mos (vs. 41% 
with no relapse) (Am J Infect Control. 2015 Apr 1;43(4):318-
22) 

● $$$ 
– Average cost of recurrence $11,000 in US (Infect 

Control Hosp Epidemiol. 2014 Nov;35(11):1400-7) 

– Recurrences account for $65M in Canada (out of 
total $281M) (Open Forum Infect Dis. 2015 Jun 3;2(3)) 

● Infection control issues 



Who gets a CDI relapse? 

● Multiple studies reported, with frequently 
inconsistent results 

● Consistent risk factors 
– Antibiotics 
– Acid suppression 
– Age 
– Severity of presentation 

● Unknown/inconsistent factors: immune 
status, antibody response, other host factors 



Reduced fecal bacterial diversity in 
recurrent CDI 

JY Chang et al, J. Infect. 
Dis. 2008, 197:435 

http://www.journals.uchicago.edu/action/showFullPopup?doi=10.1086/525047&id=_e5
http://www.journals.uchicago.edu/action/showFullPopup?doi=10.1086/525047&id=_e7


BC recommendations for treatment of 
recurrent CDI 

● First recurrence: treat as initial epidose 
● Second recurrence: vancomycin 125 mg QID 

x 14 d 
– “Consider” taper 
–  refer to ID or GI for multiple recurrences 

● What then? 



Treatment of CDI relapses 

● Vancomycin taper or pulse? 
● Probiotics? 
● FMT 
● Other options 



Does vancomycin taper/pulse 
work? 



Probiotics 

● Not recommended in IDSA guidelines (C-III) 
● Based on limited data and risk of 

bloodstream infection 
● Some experts still use Saccharomyces 

boulardii (Florastor) in relapsing patients 
undergoing stool transplant 

● My experience—they just don’t work 



What about kefir? 

● Case series of 25 patients with recurrent CDI 
treated with vancomycin pulsing plus TID kefir 

● 21/25 free of diarrhea at 9 months 
● 4 relapses cured with vanco + rifaximin 
● RCT needed 



Protocol utilizing a staggered and tapered antibiotic treatment regimen for the treatment of 
recurrent Clostridium difficile infection that has failed to respond to standard antibiotic 

therapy.  

Johan S. Bakken Clin Infect Dis. 2014;59:858-861 

© The Author 2014. Published by Oxford University Press on behalf of the Infectious Diseases 
Society of America. All rights reserved. For Permissions, please e-mail: 
journals.permissions@oup.com. 



Fecal microbial therapy (FMT) 

● 28 case series reported since 1994  
● 3 RCTs 
● Overall success generally very high, and very 

few adverse events reported 
– No infections transmitted by FMT 
– Several complications of delivery method 
– Reports of IBD flares 
– One case report of weight gain 

 



Date of download:  3/1/2016 

From: Fecal Microbiota Transplantation for Clostridium difficile Infection: 
A Systematic Review 

Ann Intern Med. 2015;162(9):630-638. doi:10.7326/M14-2693 

Copyright © American College of Physicians.  All rights reserved. 

http://www.annals.org/
http://www.acponline.org/


• 32 yo woman, BMI 26 pre-transplant 
• Received stool from 16 yo daughter (BMI 26.4) 
• 16 mos post FMT, unintentional weight gain (BMI 34.5)  





http://www.npr.org/blogs/health/2014/10/11/355126926/frozen-poop-pills-fight-life-
threatening-infections 



Date of download:  10/13/2014 Copyright © 2014 American Medical 
Association. All rights reserved. 

From: Oral, Capsulized, Frozen Fecal Microbiota Transplantation for Relapsing Clostridium 
difficile Infection 

JAMA. Published online  October 11, 2014. doi:10.1001/jama.2014.13875 

Baseline Characteristics 
of Study Participants 

Figure Legend: 



Clin Infect Dis. 2014 Jun 1; 58(11): 1515–1522. 
Fecal Microbiota Transplant for Relapsing Clostridium difficile Infection Using a Frozen 
Inoculum From Unrelated Donors: A Randomized, Open-Label, Controlled Pilot Study 

RCT of NG vs colonoscopy 

● Pilot study of 20 patients 
● Cure rate 70/90% after 1/2 doses 
● No difference between routes 
● Microbiota analyzed before and after 

treatment 
● 1 of the 2 failures cured himself with daily 

FMT enemas from his roommate 



Clin Infect Dis. 2014 Jun 1; 58(11): 1515–1522. 



Clin Infect Dis. 2014 Jun 1; 58(11): 1515–1522. 



RCT of fresh vs frozen stool 

● Subjects with recurrent (>3) or refractory CDI 
● Stratified based on age, mode of acquisition, 

number of relapses 
● 1:1 fresh stool vs. frozen-and-thawed by 50 

ml concentrated, filtered enema 
● 219 subjects enrolled, 178 treated per-

protocol 



Date of download:  3/1/2016 Copyright © 2016 American Medical 
Association. All rights reserved. 

From: Frozen vs Fresh Fecal Microbiota Transplantation and Clinical Resolution of Diarrhea in Patients 
With Recurrent Clostridium difficile Infection:  A Randomized Clinical Trial 

JAMA. 2016;315(2):142-149. doi:10.1001/jama.2015.18098 



C. Lee et al, JAMA 2016 



What is the current status of FMT 
in BC? 

● As of March 1, only readily available by clinical 
trial 
– Prospective, open-label frozen-and-thawed enema 

(C. Lee et al) 
– Punch CD2 (Rebiotix) 

● Provincial guidelines under review 



FMT as approved therapy 
● Will only be for CDI 

– Recurrent or refractory 

● Donor testing per guidelines 
– Can be family member, acquaintance, or stranger 

but must be traceable 

● Goal: to have local infrastructure for donor 
testing and stool prep 
– Or a central testing/prep facility and shipping 

● Will need billing infrastructure and HCP 
training 
 



Donor testing 

● Same as for blood donors 
● Also test for stool pathogens 
● Controversies: Hp, enteric viruses, HTLV I/II, 

Hep A, ESBL, CPE 
● Exclude donors with malignancy, IBD, 

immunosuppression, recent Abx, IBS, 
systemic autoimmune disease 

● Caution with morbid obesity or psychiatric 
condition 



What is my experience with FMT? 

● Fresh-vs-frozen trial—results published 
● Frozen and thawed trial 

– 20 patients treated, 9 completed 3 mo f/u 
– 6 success, 3 failure 
– 2 failures in severe IBD 
– 1 elderly patient with late relapses 

● 3 deaths/55 patients (none related to C. diff) 
 



Challenges with FMT 

● Is it really CDI? 
● If it is, are all the symptoms due to CDI? 
● If not, will eliminating C. diff/restoring 

microbiota make the symptoms better? 
● What if it doesn’t work? 



Is it really relapsing CDI? 
● Stool PCR can stay positive for months after 

successful treatment (and can be negative 
quickly on treatment) 

● PCR+EIA+ samples more likely to be true 
positives in acute disease, but no data on 
relapses (JAMA Intern Med. 2015 Nov;175(11):1792-801) 

● The smell and color of stool are not helpful (Clin Infect 

Dis. 2013 Feb 15; 56(4): 615–616) and can mislead patients (but 
not dogs!) 



Is CDI really causing the 
symptoms? 

● Post-infectious IBS common after repeated 
episodes 

● Chronic abdominal pain conditions can follow 
repeated infections or can be slow to resolve 
 



Example case 1 
● 59 yo woman with multiple recurrences with 

disabling abdominal pain 
● Psychiatric comorbidities (anxiety, somatization 

d/o, PTSD) 
● Treated with FMT but ongoing abdominal pain, 

dizziness, occas. loose stools for months 
● No recurrence of diarrhea 
● 6 mos post FMT—ER visit with Abd pain, high 

CRP/WBC—stool neg for TcdB 
● No subsequent relapses 



What about co-morbid GI illness? 

● FMT safe in immune-compromised (Am J 
Gastroenterol. 2014 Jul;109(7):1065-71 ) 

● FMT in IBD patients very complicated 
– Role of medications? 
– How to tell IBD flare from CDI? 
– Risk of disease exacerbation after FMT (14% in 

study above) 



Recurrent CDI in IBD—case 2 

● 25 yo man with UC dx in 2009 (after 
receiving Abx) 

● Ongoing activity on 5-ASA 
● Stool tested + for C. diff in 2011—response 

to MTZ/vanco several times but sxs recurred 
off abx with bloody diarrhea, pain 

● Admitted to SPH—scope showed only mild 
colitis: put on prednisone and vancomycin 



Case 2 (cont.) 
● Sxs gone on vancomycin + prednisone—returned 

after both tapered off, so restarted on both 
● Vanco stopped but prednisone continued (30 mg 

with taper). FMT 2 doses 1 wk apart, but sxs 
returned d10. 

● 2 more doses FMT plus cholestyramine, but no 
improvement—back on vanco and prednisone, 
and sxs settled 

● Slowly tapered off prednisone, and stable on low-
dose vanco 

● Will plan to re-treat with FMT  



CDI in IBD—case 3 
● 21 yo man with ?crohn’s colitis dx in 2006 
● Failed several biologics (including anti-TNF, 

investigational agenst) 
● Found C. diff + in 2012 and responded to 

MTZ 
● CDI recurred in 2013—put on vanco with 

resolution and maintained on OD-BID for 2 
years 

● Referred for FMT on vanco but no meds for 
IBD 



CDI in IBD—case 3 (cont) 

● Received 1 dose FMT—well for 3 weeks 
● Loose stools returned, + cramps, 0 blood 
● Given dose #2, but next day sxs worse so self-

started on vancomycin 
● 1 wk later, no better; stool – for TcdB; self-

stopped vancomycin—advised to go to hospital.  
Was started on prednisone 

● 1 wk later presented to hospital with no 
improvement; required emergency colectomy 



What if FMT fails? 

● Exclude other causes of sxs (e.g. other 
infections, IBS, microscopic colitis) 

● Try again 
● Cholestyramine 
● Try again (different donor?) 
● Try again 
● Try again 



Case 4 

● 74 yo woman, previously healthy, h/o mild 
IBS 

● Several episodes of CDI since 2011 without 
relapse 

● Relapsing CDI since early 2014—completely 
well on vancomycin; hospitalized within days 
of stopping each time 



Case 4 (cont) 

● FMT#1: did well for 2 weeks, then relapse 
● FMT#2: did well for 3 weeks, then relapse 

(PCR+) 
● Fidaxomicin x 10 d then FMT#3: relapsed 

again after 3 weeks, back on vanco 
● FMT#4: relapse after 1 week, back on vanco 

for 1 month 
● FMT#5: did well, then abrupt onset N/V, then 

typical diarrhea 



Case 4 (cont) 
● FMT#5, did well, then relapse within a month 
● FMT#6,7 4 days apart: improving but still 

some sxs at 1 wk 
● FMT#8: 5 d later, in ER, back on vanco 
● FMT#9-11 in 1 week: relapsed in 1 month 
● FMT#12-16 within 10 days 
● Has remained well since then; still on 

cholestyramine!! 



Case 4 (cont) 

● Pt agreed to give blood for measurement of T 
cell responses to TcdA/B 

● PDF: “the CD4 percentage was really low” 
● Sent blood to clinical lab: CD4=280 (HIV 

neg) 
 

● No reports of CDI in idiopathic CD4 
lymphopenia 



Future of FMT 

● Oral capsule delivery 
– Stool 
– Bacterial pellet 
– Lyophilized stool 

● Stool-free systems 
– SERES 
– RePOOPulate 



Alternatives to FMT 

● Vancomycin pulse with kefir (case series) 
● Fidaxomicin “chaser” (case series) (Open Forum 

Infect Dis. 2014 Aug 25;1(2) 

● Rifaximin “chaser” (several case series) 
● Chronic vancomycin suppression 
● Bezlotoxumab ? 

– Not yet available 



Actoxumab/bezlotoxumab 

● Humanized mAbs against TxA and TxB 
● Given I.V. as single dose 
● Phase II trial:  70% reduction in recurrence 

rate vs placebo (p=0.0004) 
● Trend towards less severe disease after 

treatment (p =0.06) 
● Phase III trials recently completed 

Lowy et al, DDW 2009, 751b 



Actox/Bezlo Phase III results 



Conclusions 

● FMT is a very safe and effective treatment for 
relapsing CDI 

● Real world success lower than in case series 
– Reporting bias 
– Inconsistent definitions 

● No major safety concerns yet 
– Exercise caution in IBD patients 
– Ensure proper donor screening 

 


