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The increasing public interest in fecal microbiota transplant (FMT) 
raises serious concerns, when the application of this treatment is 

still in its infancy and long-term safety is not yet established. Indeed, 
there is evidence that anecdotal reports of success from initial results 
of uncontrolled studies are encouraging patients to try this line of 
treatment in the absence of medical direction or supervision. It is 
important that medical practitioners, the media and the general public 
are made aware of the safety issues involved in ‘stool transplant’. 
While FMT has been widely used in veterinary practice and the 
exchange of intestinal contents in humans is documented back to the 
fouth century (1), this intervention requires the exchange of body 
fluids with all its known and unknown risks. In the early 1980s in 
Canada, tainted blood and blood products for the treatment of hemo-
philia led to the serious outbreak of hepatitis C and HIV (2). The stool 
microbiome is complex, containing, bacterial, viral and fungal com-
ponents in addition to prions and potentially unknown biologically 
active substances (3,4). Several excellent studies have indicated the 
important role of the microbiome in a variety of diseases. In addition 
to Clostridium difficile infection (CDI) and inflammatory bowel disease 
(IBD), these include obesity, diabetes and behavioural disorders (5). 
There is an urgent requirement for further careful prospective and 
controlled research in a variety of these diseases but especially to pro-
tect the safety of patients who, understandably, may be frustrated with 
the poor efficacy of their current treatments. Here, we consider the 
evidence for the use of FMT in resistant C difficile infection and its 
current status as an intervention in IBD, together with a brief sum-
mary of the current evidence for the safety of FMT and recommenda-
tions for the future.

Antibiotic-resistant CDI
The incidence of CDI has increased approximately 20-fold over the 
past 10 years, and rates are currently approximately 20 per 100,000 
population (6). There are a number of risk factors for infection includ-
ing antibiotic use, inflammatory bowel disease, comorbidities and 
increasing age (7). Proton pump inhibitors have also been implicated 
in CDI (8,9) although this association remains controversial (10). The 
rising incidence of CDI has been associated with the emergence of 
more pathogenic strains and this has led to an increase in mortality 
related to the infection (11). The efficacy of traditional antibiotic 

therapy for CDI has declined in recent years and this amplifies the 
problems of increasing incidence and severity of the infection. 
Metronidazole is recommended as first line and vancomycin as second 
line therapy for CDI (12). The infection can recur in up to 30% of 
cases (13) and after one relapse the risk of a further episode is dramat-
ically increased (14). Treatment with newer antibiotics such as 
fidaxomicin (15) has been suggested but a key focus for clinicians has 
been the emerging evidence that fecal microbiota transplant (FMT) is 
effective in antibiotic resistant CDI (16). A systematic review (17) of 
case series reported that there were 11 studies involving 273 antibiotic 
resistant CDI patients and FMT was successful in 89% (95% confi-
dence intervals [CI] = 84% to 93%). We have conducted a literature 
search to assess the evidence that has accumulated after the search 
date of the original systematic review. We used the same eligibility 
criteria as the original systematic review and in particular we excluded 
case series with less than 10 patients to reduce the possibility of over-
estimating the treatment effect due to the inherent bias of publishing 
case reports and very small positive case series. We identified five addi-
tional case series (18-22) that have assessed the efficacy of FMT in 
antibiotic resistant CDI. Overall, there are now 526 patients with anti-
biotic resistant CDI described in 16 case series. Of these 459 responded 
to treatment, giving a response rate of 88% (95% CI = 83% to 92%) 
with rates varying between 69% and 100% (Figure 1). There is also one 
small randomized controlled trial (RCT) (23) that randomly assigned 
antibiotic resistant CDI patients to vancomycin alone (13 patients), 
vancomycin plus bowel lavage (13 patients) or FMT (16 patients). There 
was a statistically significant benefit in the FMT group, with 81% in 
remission after the first transplant and 94% if those who underwent a 
second transplant were included.

The evidence base for FMT consists of one small RCT and 16 case 
series and, therefore, it is likely that the figure of 88% response rate 
may be an overestimate. The effect is dramatic; however, it is very 
likely that FMT is effective in CDI and is a viable option in patients 
who experience a relapse after two courses of antibiotics. 

IBD
There is growing evidence that the intestinal microbiota plays a 
pivotal role in the pathogenesis of IBD. However, only limited evi-
dence supports the efficacy of either probiotic or antibiotic therapy. 
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Accordingly, there is considerable clinical interest in the use of FMT 
to alter the microbiome and improve the long-term course of IBD 
(24). 

Since the first case report of successful FMT for IBD was published 
25 years ago (25), only small case series have been reported, and with 
mixed results. Borody et al (26) reported outcomes for six patients 
with refractory ulcerative colitis (UC) who were treated with daily 
FMT for five days, administered by retention enema. Remarkably, all 
patients achieved drug-free remission within four months and had no 
recurrence over one to 13 years of follow-up. In contrast, Angelberger et 
al (27) reported clinical improvement (but not remission) at 12 weeks 
in only one of five patients with similarly refractory UC who received 
FMT via nasojejunal infusion and retention enema on three consecu-
tive days. Kump et al (28) also reported disappointing results in six 
active UC patients given FMT by colonoscopy as a single infusion. 
Despite short-term clinical improvement over two weeks none of the 
patients achieved clinical remission. Kunde et al (29) treated 10 chil-
dren and young adults (age 7 to 21 years) with refractory UC with 
daily FMT for five days. Of nine patients who could retain the enemas, 
clinical response was seen at one week in 7 (78%) and at one month 
in 6 (67%). Interestingly, both Angelberger and Kunde reported tran-
sient fever after FMT in 5/5 and 2/9 patients, respectively. 

Although these observational data suggest some patients with UC 
might respond to FMT, it is impossible to make any conclusion about 
efficacy without properly designed randomized controlled trials. At 
present six such protocols are registered at www.clinicaltrials.gov 
(NCT01793831, NCT01896635, NCT01961492, NCT01790061, 
NCT01650038, NCT01545908), but no results have yet been 
reported. It should be noted that there is even more limited observa-
tional experience with FMT in Crohn disease, and no clinical trials for 
this indication have been registered. In the absence of controlled data 
showing clear efficacy, FMT should only be performed for treatment of 
IBD (CD or UC) in the setting of a clinical trial. 

Safety of FMT
Although the rate of adverse events appears to be low no studies to 
date have formally sought adverse events prospectively. A recent 
review suggested that FMT administered via a nasogastric or nasoje-
junal tube could be associated with an increased risk of adverse 
events, which included an upper gastrointestinal bleed, peritonitis 
and enteritis (17). This was based on indirect comparison between 
case series and more data are needed on the safety of FMT.

Currently, there is rigorous screening of stool donors to exclude 
infectious disease but transmission of a communicable disease remains 
a concern and there have been case reports of norovirus being trans-
mitted by FMT (30,31). Screening protocols for FMT donors vary 
widely between reports, despite calls for standardization (32,33), and 
this is in contrast to protocols for blood donation. Indeed, for anonym-
ous ‘universal’ donors it is not known how frequently they should be 
re-screened. Moreover, it is unclear what other conditions should be 
considered at screening, such as prior use of antibiotics, morbid obes-
ity, metabolic syndrome, atopy, or mood (34). The literature is not 
clear regarding long-term follow-up for adverse events, which have 
usually been spontaneously reported rather than actively sought. This 
increases the risk of under reporting. RCTs and long-term adverse 
outcome registries have been recommended to define better the short 
and long-term risks of FMT (13,17).

Until the appropriate information becomes available, patients 
undergoing FMT, when no alternative treatment exists, should be 
carefully counseled on the known and possibility of unknown risks 
when they give informed consent to the procedure. Safety of FMT in 
immunosuppressed patients has not yet been formally studied and these 
may form a special at-risk population although some patients on a var-
iety of immunosuppressive treatments have undergone FMT in open 
studies without apparent serious outcome. In one series of 77 cases, four 
cases of autoimmune disease were reported (34) 

Conclusions
FMT is emerging as an important therapeutic option to manipulate 
the gut microbiome. Currently there is sufficient evidence to recom-
mend FMT in patients with CDI that have failed or had recurrent 
infection after two rounds of different antibiotics (usually metronidaz-
ole and vancomycin). This intervention should only be performed by 
health care practitioners experienced in giving FMT using donors that 
are healthy and are extensively screened for communicable diseases. 

There is currently insufficient evidence to recommend FMT for 
patients with IBD and this should only be given in the context of a 
clinical study. Although not considered here, other potential indica-
tions for FMT are not supported by evidence and should only be 
explored as part of a research protocol.

 There is an urgent need to standardize how FMT donors are 
screened and we recommend that all groups undertaking therapeutic 
FMT should set up prospective adverse events registries to follow 
patients in the short and long term.
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Proportion meta-analysis plot [random effects]

0.4 0.6 0.8 1.0 1.2

combined 0.88 (0.83, 0.92)

Jorup-Ronstrom 2012 0.69 (0.50, 0.84)

Hamilton 2012 0.95 (0.84, 0.99)

Patel 2013 0.73 (0.54, 0.88)

Brandt 2012 0.91 (0.82, 0.96)

Rubin 2013 0.78 (0.67, 0.87)

Lund-Tonnesen 1998 0.83 (0.59, 0.96)

Mellows 2011 0.92 (0.64, 1.00)

Polak 2011 0.87 (0.60, 0.98)

Aas 2003 0.83 (0.59, 0.96)

MacConnachie 2009 0.87 (0.60, 0.98)

Yoon 2010 1.00 (0.72, 1.00)

Rohlke 2010 1.00 (0.82, 1.00)

Garborg 2000 0.82 (0.66, 0.92)

Kelly 2012 1.00 (0.87, 1.00)

Mattila 2012 0.94 (0.86, 0.98)

Kassam 2010 0.93 (0.76, 0.99)

proportion (95% confidence interval)
 

Figure 1) Summary of the case series reporting on the efficacy of fecal 
microbiota transplant therapy in Clostridium difficile infection
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