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SUMMARY
A 19-year-old man presented with acute severe ulcerative 
colitis. He was taking azathioprine (therapeutic metabolites) 
and sulphasalazine as well as infliximab with a therapeutic 
drug level. On day 3 of hydrocortisone therapy, he met 
day Oxford criteria with >8 bloody stools per day and was 
given faecal microbiota transplantation and subsequently 
commenced on dietary therapy combining several 
strategies—(1) increased intake of fermentable fibres, (2) 
reduced intake of overall and sulfur-containing protein and 
(3) restriction of sulfate and sulfite food additives. At week 8 
assessment, he was in clinical and endoscopic remission and 
remained in clinical and endoscopic remission at 12 months.

BACKGROUND
Up to a quarter of patients with ulcerative colitis (UC) 
will develop acute severe colitis (ASC) during their 
disease course, a potentially life-threatening condi-
tion.1 Intravenous corticosteroids are the mainstay 
of therapy; however, approximately 30%–40% of 
patients progress to second-line (salvage) therapy with 
infliximab or ciclosporin.2 Despite salvage therapy, 
long‐term colectomy rates remain high (>50% at 3 
years) and new therapeutic options are required.3

CASE PRESENTATION
A 19-year-old male carpenter presented to our hospital 
with ASC. He had a history of UC diagnosed 6 months 
prior, with poor disease control and four admis-
sions to hospital with colitis requiring intravenous 
steroid therapy since diagnosis. At diagnosis, he had 
been commenced on azathioprine 150 mg daily and 
sulphasalazine 1500 mg two times per day. At his last 
presentation 10 weeks prior, he was also commenced 
on infliximab induction therapy with a partial response 
to therapy with a reduction from 10 bloody bowel 
motions per day to four non-bloody motions daily. He 
had completed three doses of induction therapy with 
infliximab (5 mg/kg) with the last dose 4 weeks prior 
to this presentation.

On admission, he reported eight bloody bowel 
motions per day with associated abdominal pain. 
On examination, he had mild generalised abdominal 
tenderness without guarding, pulse rate 114 beats/
min, temperature 37.6°C and blood pressure 135/78 
mm Hg. He was anaemic with a haemoglobin (Hb) 
of 131 g/L (135–175 g/L), his albumin was 40 g/dL 
(34–48) and C-Reactive Protein was 4 mg/L. Stool 
testing was negative for parasites, bacterial and viral 
pathogens and Clostridioides difficile toxin on nucleic 
acid amplification testing. He met Truelove and Witt’s 

criteria for ASC (≥6 bloody stools per day and two of 
pulse >90 beats/min, temperature >37.5°C, Hb ≤100 
g/L and ESR >30 mm/hr). His thiopurine metab-
olites levels were therapeutic (6-thioguanine 400, 
6-methylmercaptopurine 2907) and infliximab levels 
supratherapeutic (14.4 mg/L; range 3–7). Flexible 
sigmoidoscopy 3 days prior to admission had demon-
strated moderately-severe colitis (figure 1) with histo-
pathology and immunohistochemistry demonstrating 
no evidence of cytomegalovirus infection.

Despite receiving intravenous hydrocortisone 100 
mg four times per day for 3 days, his stool frequency 
and bleeding failed to improve (nine stools per day) 
and he became more anaemic Hb 120 g/L (135–175 
g/L). Infliximab levels were 14.4 mg/L (trough range 
3–7 mg/L). The patient met Oxford criteria for ASC 
(>8 stools per day) and was offered and declined 
colectomy and was therefore offered donor faecal 
microbiota transplantation (FMT) with a dietary 
prescription as salvage therapy. The consent for FMT 
detailed the experimental nature of FMT in this setting 
and the greater evidence for surgical colectomy.

Severe confluent colitis (endoscopic Mayo −3) to 
the descending colon was noted at colonoscopy on 
day 4 of admission. FMT was delivered to the cecum 
and repeat FMT was given via enema on days 3 and 7 
following colonoscopy as per the Adelaide protocol.4 
The FMT had been sourced from a single anonymous 
stool donor 3 months prior at a stool bank. Fifty grams 
of donor stool had been processed under anaerobic 
conditions with 130 mL of normal saline and 20 mL 
of glycerol to produce a 200 mL suspension and then 
frozen at −80°C, prior to thawing on the morning of 
FMT delivery.

Dietary therapy was commenced immediately after 
initial FMT. The dietary prescription consisted of a 
whole diet approach that was (1) high in fermentable 
fibres, (2) reduced in overall and sulfur-containing 
protein, (3) restricted in sulfate and sulfite food addi-
tives and (4) was nutritionally replete. Dietary educa-
tion with comprehensive meal plans and recipes 
were provided at weeks 0, 4 and 8. Azathioprine 
150 mg daily and infliximab (5 mg/kg every eight 
weeks) therapy were continued during the 12 months 
follow-up period. Sulfasalazine was ceased by the 
patient 2 months after receiving FMT therapy.

OUTCOME AND FOLLOW-UP
The patient improved rapidly following the FMT 
and dietary therapy; stool frequency reduced to 2–3 
motions per day without blood after 2 days. At weeks 4 
and 8, the patient was opening his bowels every second 
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day without blood. At week 4, flexible sigmoidoscopy demon-
strated Mayo-1 colitis and at week 8 there was endoscopic remission 
(Mayo-0) (figure 2) and histological remission (absence of neutro-
philic infiltrate). Dietary tolerability and compliance over the 8-week 
period was assessed to be excellent and he remained in clinical and 
endoscopic remission (Mayo-0) (figure 3) 12 months following FMT 
(faecal calprotectin 4 µg/g).

DISCUSSION
Although the efficacy of FMT is established for remission induction 
of mild to moderate UC,5 6 FMT is not yet used routinely to treat UC 
in clinical practice and is not currently included in clinical practice 
guidelines.7 This is due to a number of factors, including the rela-
tively recent emergence of induction of remission data, a lack of data 
demonstrating maintenance of remission with FMT, as well as legis-
lative restriction, a lack of funding and poor availability of screened 
stool from stool banks in many jurisdictions.5 8

There have been reports of FMT inducing remission in patients 
with severe UC9–11; however, to our knowledge, this is the first case 
report of FMT as salvage therapy for ASC meeting Oxford criteria 

in a patient already receiving infliximab with therapeutic levels. This 
demonstrated the potential of FMT to alter the severe physiological 
changes present in ASC refractory to standard therapies. FMT likely 
acts via different mechanisms4 to current immunologically targeted 
therapies and thus may offer an adjunctive or alternative salvage 
therapy in the case of failure of hydrocortisone or infliximab. In this 
case, the infliximab dose was not increased because the infliximab 
level was high (14.4 mg/L) ciclosporin was not added as a therapy 
because there is a significant risk of infective complications with 
sequential or combination therapy.12 13

The prompt and durable efficacy of FMT observed in this case 
may have been augmented by a diet prescription. An excellent clin-
ical and histological response of four patients with active UC to a 
low sulfur diet was first reported in 1998.14 There is progressively 
more evidence emerging to indicate dietary therapy alone may influ-
ence disease activity in UC.15 There is also evidence that metabolites 
originating from activities of the colonic microbiota, both beneficial 
and toxic, can contribute significantly to epithelial defects docu-
mented in UC. Specifically, excessive exposure of the colonic epithe-
lium to toxic hydrogen sulfide gas, a by-product of dietary protein 
and sulfur metabolism, produces biochemical lesions in the epithe-
lium, mimicking those described in UC.16 On the other hand, there 
is also evidence that the fermentation of resistant starch and other 
prebiotic fibres by colonic bacteria is critical for enterocyte function 
and colonic health.17 The delivery of these nutrients to the colon is 
dictated by dietary intake and their metabolism is largely controlled 
by the colonic microbiota. Thus, it is likely that FMT and dietary 
therapy work synergistically. The mechanism by which FMT induces 
remission in UC is not known; however, in a recent randomised 
controlled trial of FMT for induction of remission of UC, lamina 
propria mononuclear cell populations correlated with disease 
severity (Mayo score) but were not correlated with donor FMT.4 
This suggests that FMT may be inducing remission via a mechanism 
other than direct modulation of the mucosal lamina propria mono-
nuclear cell populations. It is possible that alteration of the metabolic 
capacity of the microbiome plays a role in FMT-induced mucosal 
healing in UC. It is also possible that dietary therapy may augment 
this process by changing substrate availability and therefore, the 
types of metabolic activities. Further trials are warranted to explore 
whether FMT may have a place in the therapeutic armamentarium 
in ASC and whether diet has a role in augmenting and sustaining the 
efficacy of FMT.

Figure 1  Sigmoid colon at week 0 (prior to faecal microbiota 
transplantation and dietary therapy).

Figure 2  Sigmoid colon at week 8 post faecal microbiota 
transplantation and dietary therapy.

Figure 3  Sigmoid colon at 12 months post faecal microbiota 
transplantation and dietary therapy.
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Patient’s perspective

The faecal transplant and diet treatment was the last resort and 
it has paid off in a big way for me. Before the FMT and diet, I 
was on infliximab, azathioprine and sulfasalazine and I was in 
a bad way. Within two doses of the FMT, I felt a lot better and 
I have not had any problems since. It really sorted everything 
out for me. This was the turning factor for me. The FMT was not 
difficult or painful, I would do it a hundred times again for this 
result. The diet took more effort but I have been able to stick to 
the diet pretty well. I tried to follow the diet closely to help the 
FMT work.

Learning points

►► Acute severe ulcerative colitis (UC) is assessed using Truelove 
and Witt’s criteria and patients meeting these criteria should 
be commenced on intravenous hydrocortisone.

►► Patients who do not respond to intravenous hydrocortisone 
by day 3 should be offered rescue therapy with either 
Inflixmab or ciclosporin and assessed for surgical colectomy 
in case of failure of medical therapy.

►► There is evidence that faecal microbiota transplantation can 
induce remission in UC and further study is required before 
this therapy should be routinely offered to those patients 
failing infliximab or ciclosporin rescue therapy.

►► There is emerging evidence that dietary therapy may 
influence UC disease course; however, more research is 
required.
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