Thirteen patients with significant co-morbidities treated with FMT for rCDI  

A Patient with HIV, ulcerative colitis and rCDI 
A male patient in his late twenties was found to be HIV positive in 2012. He had been on antiviral medication and his virus levels were undetectable. He had his first episode of bloody diarrhoea in early 2015. A colonoscopy showed total colitis, and histology showed signs of chronic colitis. Mesalamine did not have an effect, and soon afterward, Clostridium difficile was found to be positive. His symptoms decreased but did not fully stop during a long course of vancomycin. Through a colonoscopy in May 2015, only mild segmental colitis was observed in the sigmoid colon, and the patient had no symptoms. During autumn of 2015, his symptoms recurred and Clostridium was positive again. He was treated with vancomycin, which relieved his symptoms. For his rCDI, FMT was given via a colonoscopy in October 2015. The colonoscopy showed again only mild distal colitis. There were no immediate adverse events. One month after the procedure, the faecal Clostiridium was negative and the patient had no symptoms. Two months after the FMT, he had mild pancreatitis and a relapse of colitis. Clostridium remained negative, but a colonoscopy showed total colitis with average activity. The patient was diagnosed with ulcerative colitis and was treated successfully with corticosteroid and mesalamine. Later, sclerosing cholangitis was excluded by MRI. The pancreatitis was later associated with his moderate usage of alcohol. 

A Patient with HIV, alcoholism and rCDI
A 59-year-old female patient with depression, continuous heavy smoking, consumption of alcohol and exocrine pancreatic insufficiency who was diagnosed HIV in 2005, and she was receiving antiviral therapy.

The patient received antibiotics for a respiratory infection in December 2015, after which she acquired Clostridium enteritis. After initial vancomycin therapy, diarrhoea worsened and faecal Clostridium was again positive. For the second course, she received a longer tapering course of vancomycin. After stopping the second course, she still had some diarrhoea, but the diarrhoea worsened - up to twenty times per day. The patient was hospitalized, and Clostridium was again positive. She again received tapering vancomycin, which was stopped 36 hours prior to FMT, and she received a colonoscopy in May 2016. After FMT, diarrhoea continued due to exocrine pancreatic insufficiency and excessive consumption of alcohol, but two subsequent Clostridium tests in June and August were negative. 

In September, four months after FMT, she experienced a reinfection with C. difficile, which was treated first with vancomycin for 5 days and then switched to fidaxomicin 200 mg 1 x 2 for three days and then to 200 mg every other day for four weeks. 

A Haemodialysis patient with rCDI #1
The patient had rheumatoid arthritis and uraemia due to amyloidosis of the kidneys. She had a chronic atrial fibrillation and had experienced several polypectomies of adenomatous changes in the sigma-rectum area. She had experienced enterococcus sepsis in 2012.

In November 2013, when she was 60 years old, she had Clostridium difficile enteritis. Clostridium enteritis recurred after antimicrobial treatments – she received courses of metronidazole 400 mg 1x3, vancomycin 125 mg 1x4 and fidaxomicin 200 mg 1x4, all for ten days, and the symptoms were relieved after starting the treatment. After the fourth antibiotic course, which was again vancomycin, she was treated with FMT through a colonoscopy – biopsies were not taken due to anticoagulant medication and a history of sepsis. Subsequent faecal tests were negative for Clostridium even though she had received several antimicrobial treatments in the following years.

Half a year after FMT, she experienced Enterococcus faecalis sepsis, and an epidural abscess was detected on MRI. The possibility that this sepsis was related to the FMT and colonoscopy half a year earlier cannot be excluded. It seems more likely, however, that the bacterial contamination and sepsis were due to something else, haemodialysis for instance, since the time gap between the FMT and sepsis was so long.

A Haemodialysis patient with rCDI #2
A 19-year-old female patient received FMT through colonoscopy for rCDI. She was undergoing haemodialysis due to Goodpasture syndrome that started rapidly in the early summer of 2015. She also had pulmonary haemorrhage and was initially treated at the intensive care unit. While there, she also experienced her first episode of Clostridium difficile enteritis, in July 2015, which was successfully cured with metronidazole. In September 2015, she developed Staphylococcus epidermidis sepsis from a dialysis catheter infection, and as a complication of the treatment for sepsis, she again developed Clostridium enteritis. The Clostridium infection recurred twice. She initially received ten days of metronidazole treatment. The first relapse was treated with two weeks of vancomycin 125 mg 1x4. After the third treatment, which consisted of a longer tapering course of vancomycin, she received FMT in January 2016. She received a colonoscopy, which appeared normal. Biopsies were routinely obtained. No immediate or late adverse events were observed. Clostridium infection did not recur after FMT. In the early phase of her disease, she had a high titre of antibodies that prevented her from being listed for a kidney transplant. She was placed on immunosuppressive therapy. Throughout 2016, her antibodies remained low, and she could finally be listed for a kidney transplant. FMT did not have a negative impact on the course of Goodpasture syndrome.

A Haemodialysis patient with rCDI #3
A 77-year-old male patient had undergone surgery for renal carcinoma and had since been dependent on dialysis. He had type II diabetes and COPD.

The patient had Pseudomonas septicaemia in the spring of 2016. He then developed Clostridium difficile enteritis, which continued to recur after antimicrobial treatments. 

He received FMT through colonoscopy in October 2016. Immediate adverse events were not observed. One week after FMT, the patient was hospitalized due to generalized oedema and possible cystitis. Two months after FMT, he was hospitalized due to gastroenteritis. Faecal clostridium was negative, and the episode was considered to have been caused by an enteral virus.

We consider the patient’s hospitalizations after FMT unlikely to have had any causal relationship with the FMT.

A Haemodialysis patient with rCDI #4
An 80-year-old male patient underwent haemodialysis because of chronic glomerulonephritis, type II diabetes, hypertension, epilepsy, AV-block and a pace maker. 

In March 2010, the patient presented with Staphylococcus aureus septicaemia and recurrent Clostridium difficile enteritis thereafter. The number of recurrences is/was not known. The enteritis episodes were severe, but the Clostridium was not of the 027-ribotype. In August 2010, the patient developed Staphylococcus epidermidis sepsis. Due to rCDI, the patient received FMT via colonoscopy in February 2011. The donor was the daughter of the patient. Yet another episode of Staphylococcus aureus sepsis occurred in July 2011. There were no further relapses of Clostridium enteritis after FMT. No adverse events related to FMT were observed.

A Haemodialysis patient with rCDI #5
A 66-year-old male patient was undergoing dialysis due to microscopic polyangiitis. He had chronic atrial fibrillation. After a course of clindamycin and levofloxacin for a suspected bacterial infection, he developed Clostridium difficile enteritis in January 2012. Clostridium enteritis continued to recur after cessation of antibiotics, although the strain was not of the hypervirulent 027-ribotype. The patient was given eight courses of antibiotics, metronidazole or vancomycin for up to two weeks, before he was treated with FMT via colonoscopy in May 2012. 

There were no recorded adverse events. There were no further relapses of Clostridium enteritis. 

In March 2013, he received a course of antibiotics for respiratory infection, but he did not subsequently develop enteritis. In 2014, he received a kidney transplant.

A Haemodialysis patient with rCDI #6
A 79-year-old female patient had hypertension, dyslipidaemia and atrophic gastritis. She had a transient ischemic attack (TIA) in 2004 and received a pace maker in 2005 because of a bifascicular block. She had a cardiac infarction in December 2010, angiography and a coronary stent. She had rhabdomyolysis complicating her recovery, which led to kidney failure and dialysis.

She had recurrent Clostridium difficile enteritis since March 2011. She received 5 relapses of rCDI and 6 courses of antimicrobial treatment before FMT. She received metronidazole twice for ten days and then vancomycin for 2 weeks. As fourth and fifth treatments, she received tapering courses of vancomycin for three weeks and five weeks. The sixth vancomycin course ended prior to FMT, which was given via colonoscopy in October 2011. Her liver enzymes were elevated at the time of FMT, and the ultrasound showed signs of congestion that might have been part of the cause. She had also been receiving daily paracetamol, which was stopped. Her liver enzymes were subsequently lowered. 

Less than one week after FMT, she received a three-day course of ciprofloxacin for suspected cystitis, and one month after FMT, she again developed Clostridium difficile enteritis. This time, also due to her poor general condition, further FMT treatments were not planned. Her CDI was treated with a long vancomycin course. The patient became weaker over the subsequent two months, and in December 2011, her dialysis was stopped due to her fragility, low consciousness and poor prognosis. It seems to us that it is unlikely that her deterioration was related to the FMT, but was rather due to her underlying illnesses. 

A Kidney transplant patient with rCDI #1

A 78-year-old female patient received a kidney transplant in 1997 because of polycystic renal disease. She also had a polycystic liver, type II diabetes, hypertension and asthma. She had previously undergone surgery for cholecystectomy and hysterectomy. 

She had E. coli sepsis in December 2015. One month after sepsis, she had an infection of unknown aetiology that was treated with meropenem. After stopping meropenem, her condition worsened, and CDI was diagnosed six days after the discontinuation of meropenem.

The primary CDI was severe. As a complication, the patient had a stroke and was resuscitated. She was treated at the emergency department of the university hospital. The stroke was treated with thrombolysis and CDI with per oral vancomycin. The patient survived and was discharged home after eight days. 

CDI recurred three times, and all of the recurrences were severe and resulted in hospitalization. After the third CDI recurrence, she received FMT via colonoscopy in September 2016. A small polyp was removed from the transverse colon with a cold snare. Bowel emptying was suboptimal, but the colonoscopy findings were otherwise normal.

Three days after FMT, the patient experienced vomiting and diarrhoea. She received vancomycin for two day, and her symptoms eased. The doctor in charge suspected viral gastroenteritis. Twelve days after FMT, the patient was hospitalized for five days due to a stomach-ache and infection. An abdominal CT scan did not reveal an aetiology for her infection. Symptoms were relieved with meropenem treatment. 

CDI tested negative 13 days after FMT. Infectious episodes that responded to meropenem continued to recur. Four months after FMT, an MRI scan revealed biliary duct stones and cholestasis, which were likely the cause of her recurring infections. At the 8-month follow-up, CDI did not reappear.

The patient was on immunosuppressive medication due to her renal transplant, which could have affected the severity of her CDI, but did not affect the treatment outcome of FMT. Retrospectively thinking, the FMT should have been performed earlier due to the severity of her CDI. 

A Kidney transplant patient with rCDI #2    
A female patient born in 1949 who had a kidney transplant in 2007 for polycystic renal disease had received a course of clindamycin prescribed from her dentist, after which she developed Clostridium difficile enteritis. She had three relapses of rCDI, and after the fourth antibacterial treatment, she received an FMT via colonoscopy. The colonoscopy showed mild diverticulosis and haemorrhoids, but an otherwise normal colon. Routine biopsies were collected. No adverse events were observed. Clostridium enteritis did not recur after FMT. The Clostridium strain did not have the hypervirulent features of the 027-ribotype.

A Liver transplant patient with rCDI
The female patient received a liver transplant at the age of 56, in September 2010, due to mushroom intoxication. She also had moderate renal failure. Immediately after the transplantation, still in September, she had her first episode of Clostridium difficile enteritis, hypervirulent 027-ribotype. Her Clostridium enteritis continued to recur after metronidazole and vancomycin treatments, two of which were 10-day courses of vancomycin. The last antimicrobial treatment before FMT was a five-week tapering course of vancomycin, after which she was treated with FMT through colonoscopy. The donor was the daughter of the patient. The treatment was successful, and there were no further relapses and no adverse events.

A Patient with a liver transplant, renal insufficiency, haemodialysis and rCDI

 

A 69-year-old male patient underwent a liver transplantation because of alcohol cirrhosis in August 2009. His recovery was complicated, and he developed renal insufficiency requiring haemodialysis. In spring 2010, he developed recurrent CDI, ribotype 027. He received repeating vancomycin courses as well as a longer tapering course, but CDI reappeared. He underwent FMT from his daughter in June 2010, and vancomycin was stopped 36 hours prior to FMT, which was administered via colonoscopy. After FMT, he had no further episodes of diarrhoea or CDI. No complications occurred with colonoscopy or FMT.

A Patient with chronic lymphatic leukaemia, chronic norovirus infection and rCDI

A 65-year-old female patient with chronic lymphatic leukaemia diagnosed in 1996 received intensive treatment with autologous stem cell transplantation in 2003. In 2009, chronic lymphatic leukaemia relapsed and cytostatic interventions were administered. The last cytostatic treatment was administered in spring 2011, after which she had pancytopenia for several months. She had many infections and hypogammaglobulinemia. In summer 2011, she developed chronic norovirus infection and recurrent CDI with troublesome diarrhoea. She received several vancomycin courses and gammaglobulin infusions, but CDI reappeared. The norovirus from stool samples was also consistently positive. In March 2012, she underwent FMT. Her daughter was the donor. Vancomycin was stopped 36 hours prior to FMT, which was administered via colonoscopy. There were no primary complications, but the patient returned to the hospital two weeks after FMT because of diarrhoea. Both norovirus and Clostridium difficile were positive in stool samples. The patient died in August 2012 from complications of her hematologic disease.

