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Dear Sirs,

We report the case of a 52-year-old female patient who
underwent an isolated small bowel transplant and subse-
quently received mesenchymal stromal cells (MSCs) to
treat severe, refractory bowel dysfunction secondary to
infection. The patient has a background of enteric neuro-
myopathy and short gut syndrome and was on home
parenteral nutrition for 22 years. She received an isolated
intestinal graft from a donor after brain death with a
human leucocyte antigen mismatch of 0-0-0. Induction
immunosuppression was with 30 mg of intravenous
Alemtuzumab (Campath) with the same dose repeated
24 h later. Maintenance immunosuppression was
achieved with Tacrolimus (Prograf) aiming for trough
levels of 8-12 ng/ml.

Immediate graft function with independence from total
parenteral nutrition (TPN) was achieved by day 24 post-
transplant and this continued up to the 10th month after
transplantation. The postoperative course was otherwise
complicated by acute kidney injury secondary to
calcineurin inhibitor toxicity and post-transplant lympho-
proliferative disease (PTLD). PTLD manifest at 60 days
post-transplant, when a routine surveillance biopsy of the
transplant graft demonstrated dense nodular lymphoid
tissue and Epstein—Barr virus (EBV)-positive cells. A posi-
tron emission tomography (PET) CT scan confirmed the
presence of inflamed mesenteric lymph nodes. This was
successfully treated with four doses of 375 mg/m? of Ritux-
imab per dose. No other immunosuppressive strategy was
applied. Tacrolimus levels were kept the same since she was
on monotherapy and we did not want to risk rejection in
the bowel. The patient did not receive any antiviral therapy
after transplantation as she was cytomegalovirus negative,
as was the donor. Maintenance immunosuppression also
proved to be troublesome. Tacrolimus was administered
for the first five postoperative months and was converted
to sirolimus owing to a serum creatinine of 580 mmol/l.
This had to be discontinued because of severe oral and sto-
mal ulceration and mycophenolate mofetil (MMF) and
prednisolone were initiated. Basiliximab, 20 mg, was
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administered as an induction agent to facilitate the conver-
sion of agents and was continued monthly for the subse-
quent 4 months.

At 10 months post-transplantation, the patient pre-
sented with increased stoma output to 40 ml/kg/24 h.
Graft histology showed severe enteritis, extensive loss of
surface epithelium with oedematous lamina propria and
predominantly inflammatory infiltrate. Histology from the
stoma effluent showed Candida and Norovirus infections.
Forty-five days of bowel dysfunction ensued and despite
prolonged treatment with the maximum dose of fluconaz-
ole and full supportive care, there was no endoscopic or
histological evidence of regeneration. The patient was
re-established on TPN and MMF was switched to azathio-
prine in an attempt to reduce immunosuppression. This
was discontinued as histology demonstrated no evidence of
regeneration in the villi. Tacrolimus was re-instituted, but
no levels were achieved attributable to poor absorption.
Despite the above measures, at 355 days after transplanta-
tion, the patient demonstrated graft dysfunction both clini-
cally and macroscopically with no signs of improvement.
Immunosuppressive options had been exhausted and with
the patient re-established on TPN, line access was becom-
ing problematic with recurrent line infections and throm-
bosed central veins. It was at this stage that MSC
transplantation was considered for the dual properties of
immunosuppression and tissue repair and was based on the
evidence of their use in inflammatory bowel disease (IBD)
[1,2]. MSCs were freshly harvested from the bone marrow
of a third party allogeneic donor. One million cells/kg were
infused via a central vein over 15 min. The infusion was
well tolerated with no immediate or late side effects. At
4 days following MSC infusion, the patient’s GI output
decreased to 25 ml/kg/24 h and her serum citrulline
increased to 15.4 pmol/l (having previously ranged
between 5 and 9 pmol/l). An endoscopy performed 11 days
following administration of MSCs demonstrated a marked
improvement macroscopically, with rudimentary villi. The
histological findings demonstrated marked focal regenera-
tive changes as shown in Fig. 1. Stoma output continued to
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Figure 1 Bowel histology 11 days after mesenchymal stromal cell
administration showing marked focal regenerative changes with return
of villi although they are sparse and stunted. The sparse areas appear to
be interspersed non villous, flat regenerative epithelium. The previous
granulation tissue-like appearances of the lamina propria have become
near normal connective tissue. The crypts also demonstrate regenerative
multiple budding with increased mitosis, but no significant apoptosis.

decrease (15-20 ml/kg/24 h) and become thicker in
consistency, with increasing enteral intake. TPN was
weaned off in the next few days and nutritional parameters
including serum magnesium and albumin levels showed
signs of improvement. At 60 days following administration,
the patient continued to have reduced GI output and was
clinically well. Her serum citrulline level was 30.2 pmol/lL.
Tacrolimus was re-instituted with evidence of absorption
and levels targeted between 5 and 7 ng/ml. Her serum cre-
atinine ranged between 100 and 120 mmol/l. With regard
to PTLD status after administration of MSCs, serum levels
of EBV remained undetected on routine regular testing and
a repeat PET CT scan performed at 75 days after adminis-
tration showed no evidence of PTLD.

Mesenchymal stromal cells are heterogeneous cells which
can be derived from the connective component of virtually
any tissue [3]. They have the ability to differentiate many
mesodermal lineages and this highlights their potential for
use in regenerative medicine [4]. Although there is some
evidence that their differentiation potential might be
exploited to promote tissue repair in several conditions
[5,6], the most promising feature of MSCs for clinical use
is the ability to immunosuppress immune cells [7]. This
does not require MSCs and the target immune cell to be
histo-compatible thus enabling them to be transplanted
across genetic barriers [8]. In the literature, MSCs have
been administered intravenously, intra-enterally via the
donor superior mesenteric artery (SMA), or intra-peritone-
ally [9]. With intravenous administration, MSCs may not
reach the desired destination, with ‘trapping’ of cells in the
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lungs [10]. Transplanting the cells via the donor SMA
appeared to be the most logical but the risk of embolism
was a concern. The decision to transplant the MSCs intra-
venously was based on the fact that this route is the best
evidenced and is reported to be well tolerated [9,10].

This is the first reported case of the use of MSCs in
intestinal dysfunction after small bowel transplantation.
Simplistically, we believe that whatever the cause of bowel
dysfunction, the root cause is the inflammatory process at
the mucosal level that hampers the turnover of the much
required villous structures. We have demonstrated that
MSC therapy in the setting of inflammation from Candida
and Noroviral infection was effective in triggering a regen-
erative process. It was well tolerated and early results are
promising. However, further studies need to be performed
to ascertain the efficacy and reproducibility of this exciting
new therapy in bowel transplant patients experiencing
bowel dysfunction from infection or perhaps rejection.
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