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Abstract:

Recurrent Clostridium difficile is difficult to treat and Fecal Microbiota Transplantation 

(FMT) or donor feces infusion is considered a last resort treatment. A randomized 

trial demonstrated superiority over vancomycin in treatment of patients with 

recurrent disease, but the long term effects of FMT are unknown. Long term follow 

up of patients demonstrated that FMT protected for future recurrences despite 

exposure to new courses of antibiotic therapy. Of all patients treated with FMT, 

9% developed a new CDI during follow up, but no recurrent disease. In addition, 

patients were satisfied with FMT infused through a nasoduodenal tube and are 

willing to undergo a repeat treatment if necessary. 
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Introduction

Clostridium difficile infection (CDI) may manifest itself as diarrheal disease after 

antibiotic use.1 Treatment strategies for a first infection are metronidazole, 

vancomycin or fidaxomicin for 10-14 days.2,3  For mild to moderate infection, success 

rates of 80-85% are commonly reported.4, 5 Patients with a relapse have a chance of 

definite cure of approximately 60%, which further declines with each subsequent 

relapse and antibiotic course.  

Fecal microbiota transplantation (FMT) or donor feces infusion is an effective 

rescue treatment for patients with recurrent CDI.6-8 Donor feces infusion seems to 

cure CDI by restoring the disturbed microbiota, resulting in renewed colonization 

resistance preventing further outgrowth of Clostridium difficile. Multiple case series 

report a success rate above 90%.8, 9 In addition, a randomized trial that compared 

FMT to standard vancomycin therapy for patients with recurrent CDI confirmed 

the superiority of FMT.10 However, the long-term effects of FMT are unknown. Here 

we describe the outcome of the-long term follow up of patients included in the 

trial. In addition we report the results of a survey among these patients about their 

perception of FMT treatment.

Patients and Methods 

Between 2008 and 2010, 43 patients with recurrent CDI were randomized to a 

control treatment consisting of either 14 days vancomycin 500 mg q.i.d. or 14 days 

of vancomycin combined with bowel lavage using a macrogol solution, or to the 

experimental treatment with 4 days vancomycin followed by bowel lavage and 

subsequent infusion of a donor feces solution through a nasoduodenal tube as 

previously described.10 Patients that were randomized to antibiotic treatment and 

failed were offered FMT off- protocol. After an interim analysis the trial was stopped 

prematurely in 2010, after inclusion of 43 patients, of whom 17 were randomized 

to FMT, and 13 to both control arms. Of these patients, 16 were treated with FMT 

according to study randomization, and 18 patients were treated with FMT off-

protocol after failure of study treatment. The study was stopped because of a large 

difference in effect between the standard treatment arm and the experimental 

arm, with a beneficial effect in favor of FMT. 
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Collection of follow up data
Long term data about survival, recurrent CDI, general health and antibiotic use were 

collected from all trial patients by contacting patients and their family. Information 

regarding recurrent CDI and hospital admissions were retrieved from hospital 

records and treating physicians. General practitioners were contacted for additional 

information if patients were unable to provide information or were untraceable. 

Patients treated with FMT (both per protocol and off-protocol) were interviewed 

using a structured questionnaire addressing their experience with FMT and attitude 

towards a future FMT if needed. Questions are listed in Appendix 1. 

Outcome measures and statistical analysis
Outcome measures were recurrence of CDI, mortality and long term complications 

of CDI and FMT. Statistical analysis was performed in a descriptive manner by an 

intention to treat principle. 

Results

Patient survival 

Of all 43 randomized patients, 19 (35%) patients had died during follow up. One 

patient died during the trial due to a cause not related to CDI or the treatment, the 

other 18 patients died with a median of 23.5 months (SD16.3) after finishing the 

trial. Two deaths were related to a new Clostridium difficile infection (see below). The 

other patients who died during follow up died because of causes not related to CDI 

or the earlier treatment with either antibiotics or donor feces.  

Follow up

Antibiotic only treatment group

Nine patients had not received FMT during the trial. Two were not considered cured 

at the end of the trial. One had died, and one patient was diagnosed with celiac 

disease with longstanding positive C. difficile. The other patients were cured. One 

patient who was initially cured with antibiotics developed a new CDI one year 

after the trial. He was known with a traumatic paraplegia and recurrent severe 

pneumonia. He refused further treatment for a new pneumonia and CDI and died.
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FMT treatment group

A total of 34 patients were treated with FMT. Sixteen patients received FMT as 

they were allocated to treatment with donor feces, and 18 patients received off 

protocol FMT after failure of their allocated treatment with antibiotic therapy, with 

or without a whole bowel lavage. The mean follow up after completion of the 

study protocol was 44.2 months (SD± 22.3). The majority of patients (74%) were 

prescribed new antibiotic courses, for varying reasons. Four patients had initially 

failed treatment with donor feces, of which two had died during follow up, both 

to causes unrelated to FMT. Of the remaining 30 patients who initially were cured 

with FMT, three patients (9%) had a new episode of CDI, that was in all preceded by 

antibiotic use. These new episodes of CDI were treated successfully with antibiotics 

in two patients, without recurrence. The third patient was treated with peritoneal 

dialysis, and developed a peritonitis, which was complicated by a new CDI, 13 

months after completion of the trial. He died. 

Questionnaires
All 18 surviving patients who were treated with FMT were asked to participate in a 

survey. Two patients were not able to participate due to cognitive deterioration, with 

loss of memory. The remaining 16 participated in the survey. Two of these patients 

had previously failed FMT. All patients said they would definitely (13) or most likely 

(3) undergo a new FMT if they would experience a new episode of recurrent CDI. 

The bowel lavage was considered the most cumbersome part of the treatment, 

compared to vancomycin tablets or the placement of the duodenal tube. Four 

patients would definitely or most likely prefer colonic infusion if a new FMT should 

be necessary. Seven patients would prefer the nasoduodenal route over colonic 

route, and 5 patients didn’t have a preference for colonic or nasoduodenal route. 

Four patients considered the idea of a known family donor preferable over an 

anonymous donor. Eight patients preferred an anonymous donor, four patients 

had no preference. One patient thought the color of the given suspension was 

distasteful. All other patients either did not remember the color (2), or did not 

consider the color as distasteful (13).  Additionally, 8 patients suggested not to wait 

too long with FMT for new patients.
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Table 1. Long term outcome of Fecal Microbiota Transplantation*

Baseline

Number of patients 34 

CDI cured following completion of the trial by FMT*, no. (%) 30 (88%)

Age at inclusion° 71.7 ± 11.6

Median Charlson comorbidity index at inclusion# 2.53 ±2.1

Karnofsky performance status at inclusion§ 51 ±18

Mean number of FMT given per patients 1,26

Follow up

Alive at follow up (%) 16 (47%)

Duration of follow up (months) 43 ±21

New CDI during follow up, no. (%) 3 9%

Antibiotic therapy during follow up, no. (%) 25 74%

Long term complications of FMT 0

Long term complications of CDI no. (%) 1 (3%)

*  Fecal microbiota transplantations that were given both per protocol and off protocol
°  Plus-minus values are means ±SD.
§   Karnofsky Performance Status ranges from 0 to 100, with higher scores indicating improved functional 

status. Measured at inclusion
#   Scores on the Charlson comorbidity index range from 0 to 6 for each of 17 indicators with higher scores 

indicating greater severity of illness. 

Discussion

Although most patients were exposed to new antibiotic courses during follow 

up, only a small number of patients developed a new Clostridium difficile infection. 

Patients with a new CDI following FMT did not develop recurrent disease during 

follow up, which suggests a more resilient microbiota, compared to their earlier 

course of disease. All new episodes of CDI were preceded by antibiotic use, which 

suggests a renewed imbalance in the restored microbiota as provided by the 

previous FMT.

The mortality rate was high among all patients included in the follow up, confirming 

the fragility of this particular group of patients. Previous studies have also shown 

that CDI, particularly in older patients, is associated with high mortality rates during 

follow-up.11 The mortality rates in our study are comparable to previous data. The 

high mortality rate in the group of patients receiving a FMT is most likely reflecting 

more significant comorbidities, lower performance status, and higher age in this 

group. No link between the cause of death and the performed FMT could be found. 
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Two deaths were in part related to a newly acquired episode of CDI, in both patients 

preceded by antibiotic use. This further emphasizes the fragility of this group of 

patients.

Almost all patients were satisfied with the FMT. All patients expressed their 

willingness to undergo a possible new FMT if required, even the patients who failed 

earlier treatment with donor feces. Additionally, most patients advised to consider 

FMT in an earlier stage of the disease. With hindsight, all patients feel that they 

had been treated too long with antibiotics prior to the FMT. This is in agreement 

with earlier questionnaires indicating that patients are open for FMT in order to be 

cured.12-14 Other studies have addressed the option of donor feces in patients who 

had not received the treatment. The high rate of willingness to undergo a new 

treatment in our study suggests a limited psychological impact of the treatment. 

FMT was given through a nasoduodenal tube. Historically, FMT have been 

administered in the upper or lower gastrointestinal tract. Success rates were 

comparable, although an meta-analysis suggested a higher success rate in the 

colonic route.9 Until a trial compares the two treatment routes there will remain 

uncertainty on the optimal way to infuse the feces. By performing a colonoscopy 

in an inflamed colon, the risk of perforation is increased, whereas FMT in the upper 

gastrointestinal tract demands placement of a nasoduodenal tube and guarantees 

passage through the small intestine in order to prevent vomiting. Most patients in 

this study did not have a preference for a nasoduodenal or a rectal route. Potential 

bias could be that the majority of patients were cured. 

In conclusion, FMT is a treatment option for recurrent CDI that is tolerated and 

perceived well and seems to establish long-term protection against future recurrent 

disease. 
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Appendix 1

Questionnaire for patients receiving a FMT
1  Did you experience a new Clostridium difficile infection following the 

previous treatment with donor stool? 

  If yes

2 How often did you experience a new Clostridium difficile infection. 

3 Did you use antibiotics prior to the new infection? 

4 How were the infections treated? 

5  Did you experience long term negative effects following the new Clostridium 

difficile infection

6  Did you receive any antibiotic treatment following your participation in the 

study? 

  If yes, how many times? 

Related to FMT:
7 How did you experience the treatment with donor feces in general? 

8  Did your friends and relatives initially disapprove the treatment with feces 

when they first heard of it?  

8  Did you consider a whole bowel lavage prior to the donor feces infusion to 

be a nuisance? 

9  Would you reconsider taking another whole bowel lavage for this treatment 

if this would be necessary in the future? 

10  Did you consider taking the vancomycin tablets prior to the donor feces 

infusion to be a nuisance? 

11  Would you reconsider taking vancomycin tablets again for this treatment if 

this would be necessary in the future?

12  Did you consider positioning the nasoduodenal tube to be a nuisance? 

13  Would you reconsider having another nasoduodenal tube again prior to 

this treatment if this would be necessary in the future? 

14  If you would be able to choose, would you prefer to receive a donor feces 

infusion through enema or colonoscopy, or would you prefer the infusion 

of donor feces through positioning of a nasoduodenal tube? 

15 Did you consider the journey to the hospital to be a nuisance? 

16 Did you consider the duration of the treatment to be a nuisance?  

17 Did you consider the idea of receiving feces from someone else unpleasant? 
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18 Did you receive feces from a relative or friend? 

19  Do you consider the idea of receiving feces from a relative or friend less 

distasteful  than feces from someone unknown? 

20  Did you find it awkward to talk with relatives or friends about the treatment 

with donor feces ? 

21 Did you consider the color of the infused feces distasteful? 

22  Would you rather receive an infusion with a suspension with a different 

color, that does not remind you of feces? 

23  Would you rather receive an infusion with a suspension of donor feces, and 

not be able to see the color of the liquid 

24 Did you consider the smell of the infused suspension to be distasteful?

25 Would you rather have an odourless  suspension to be infused? 

26  Was there anything else that you wished to be performed differently during 

the donor feces infusion?

27  Would you have rather seen things to be differently after the treatment ? 

28  Are there other aspects of the treatment that you consider to be important 

to be communicated to future patients?

29  What grade between 0 and 10 would you give your quality of life prior to 

the treatment

30 What grade between 0 and 10 would you give your quality of life today
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