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Abstract

Mycophenolate mofetil (MMF) is an important medi-
cation used for maintenance immunosuppression in
solid organ transplants. A common gastrointestinal
(GI) side effect of MMF is enterocolitis, which has been
associated with multiple histological features. There is
little data in the literature describing the histological
effects of MMF in small intestinal transplant (SIT)
recipients. We present a case of MMF toxicity in a
SIT recipient, with histological changes in the donor
ileum mimicking persistent acute cellular rejection
(ACR). Concurrent biopsies of the patient’s native colon
showed similar changes to those from the donor small
bowel, suggesting a non-graft specific process, raising
suspicion for MMF toxicity. The MMF was discontinued
and complete resolution of these changes occurred
over three weeks. MMF toxicity should therefore be
considered as a differential diagnosis for ACR and graft-
versus-host disease in SITs.
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Core tip: Mycophenolate mofetil (MMF) is a commonly
used medication for maintenance immunosuppression in
small intestine transplant (SIT) recipients. Enterocolitis
is a known side effect of MMF therapy, but there is little
literature describing its histological manifestations in
SIT recipients. Our case shows that MMF enterocolitis
can mimic acute cellular rejection (ACR) and highlights
the importance of attempting to biopsy the native
gastrointestinal tract in SIT recipients if possible. If
the native biopsy is abnormal, drug toxicity should be
considered as a differential diagnosis as it may show
overlapping features with ACR.
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INTRODUCTION

Mycophenolate mofetil (MMF) acts by inhibiting inosine-
5’-monophosphate dehydrogenase, leading to decreased
purine synthesis in T and B lymphocytes. This inhibits
lymphocyte proliferation and as a result suppresses cell
mediated immunity and antibody formation, which are
important factors in acute graft rejection!!.

Small intestine transplants (SITs) have a high risk
of developing acute graft rejection, with nearly 50% of
recipients developing at least one episode of rejection
within one year of transplantation™™. Prevention and early
treatment of acute rejection is important in SITs due
to its significant consequences. In a large single centre
review of 500 small intestine and multi-visceral transplants
persistent rejection was the leading cause of graft
failure™, Current immunosuppression regimens to prevent
rejection include induction therapy with antilymphocyte
or anti-IL2 antibodies, followed by maintenance therapy
with corticosteroids and tacrolimus®*. MMF added to
tacrolimus and corticosteroids may further reduce the risk
of rejection in SIT recipients™. Our centre utilises MMF in
addition to tacrolimus and corticosteroids for maintenance
therapy in SITs.

A common side effect of MMF is enterocolitis, which
clinically presents with non-specific symptoms of increased
stomal output and abdominal distension. These same
symptoms may also occur in SIT rejection. Biopsies must
be obtained for histology to differentiate these potential
complications in SIT recipients. Histological patterns of
injury related to MMF toxicity have been described in the
literature in both the upper and lower gastrointestinal
(GI) tracts™®™, Most of the existing literature describes
histological features of MMF injury in native small and large
intestine samples rather than in SITs, making it difficult
to diagnose MMF injury in a SIT recipient. We describe a
case of a SIT recipient who histologically appeared to have
persistent acute cellular rejection (ACR). The patient had
similar histological findings in his native colon, implicating
MMF toxicity as the cause for the persistent changes.

CASE REPORT

A 47-year-old man underwent a combined SIT and
renal transplant. He had short-gut syndrome with 35 cm
of small bowel remaining after multiple resections for
spontaneous volvulus. The native colon remained intact
and functioning. He had end-stage renal failure due to
oxalosis which had been demonstrated on pre-transplant
renal biopsy. He received induction immunosuppression
with pre-operative basiliximab 20 mg, with a second
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Figure 1 Small bowel allograft biopsy - day 13. A: Increased lamina propria
inflammatory infiltrate, including activated cells, regenerative basophilia of crypt
epithelium and increased epithelial apoptosis; B: High power view increased
crypt apoptosis and rejection type inflammatory infiltrate within the lamina
propria; C: Focal confluent apoptosis in a single crypt.

dose given on post-operative day 4. Early maintenance
immunosuppression consisted of intravenous methyl-
prednisolone, MMF 1000 mg BID, and tacrolimus titrated
to a trough level of 10-12 ng/mL.

Protocol endoscopy and biopsy of the SIT and native
colon, accessed via a chimney ileostomy, were performed
on day 13 post-transplant. As per our institutional pro-
tocol, the biopsies were interpreted independently by two
experienced transplant pathologists. The donor ileum and
native colon appeared macroscopically normal. Donor
ileal biopsy showed a mixed inflammatory infiltrate with
activated lymphocytes, eosinophils and plasma cells
and evidence of crypt epithelial injury associated with
> 6 apoptotic bodies per 10 consecutive crypts (Figure
1). Native colonic biopsies were unremarkable at this
time (Figure 2). A diagnosis of mild ACR was made. This
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Figure 2 Native colonic biopsy - day 13. Unremarkable mucosa with
preserved surface and crypt architecture with no significant inflammation and
no crypt apoptosis.

Figure 3 Small bowel allograft biopsy - day 23. A: Mucosal erosion with
marked surface enterocyte degeneration and cytoplasmic vacuolation,
sloughing (yellow arrows), inflamed granulation-like tissue within the lamina
propria, prominent crypt injury (red arrow) and focal drop out; B: Cryptitis
with increased epithelial apoptosis (yellow arrow), mixed lamina propria
inflammatory infiltrate and surface epithelial erosion (red arrows).

was treated with pulsed methylprednisolone, as per our
hospital’s protocol. A subsequent biopsy performed 3
d later demonstrated resolution of the ACR, again with
normal colonic biopsies.

Further protocol endoscopy and biopsy of the SIT
and native colon was performed on day 23. The donor
ileum had macroscopically flattened villi and the native
colon appeared normal. Biopsy of the donor ileum, from
both the chimney and the graft proximal to the colonic
anastomosis, demonstrated focal villous blunting and
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Figure 4 Native colonic biopsy - day 23. A: Striking focal surface epithelial
vacuolation/degeneration (red arrows), associated with crypt epithelial injury,
crypt withering and goblet cell reduction (yellow arrows); B: High power view -
basal crypts with mucin reduction, increased basophilia and several apoptotic
bodies (black arrows).

flattening, with multifocal erosion, superficial ulceration
with neutrophil clusters and inflamed granulation tissue.
In areas there was marked degeneration and vacuolation
of the surface epithelium with sloughing, but no viral
inclusions were identified on immunohistochemistry.
There was mixed mononuclear inflammation with foci of
crypt degeneration, neutrophilic cryptitis, areas of crypt
drop-out and up to 10 apoptotic bodies per 10 crypts,
without confluent apoptosis (Figure 3). In isolation these
findings were concerning for at least moderately severe
ACR, particularly in the setting of ACR only 10 d prior.
An opinion was also sought from an international expert,
who reviewed the biopsies, and felt that the changes in
the small bowel were suspicious for moderate-severe
ACR.

Importantly however, the native colonic biopsies also
demonstrated surface epithelial vacuolation associated
with crypt injury with dilatation, goblet cell depletion,
focal attenuation of the epithelium and focally increased
basal apoptosis (Figure 4). These new findings in the
previously normal native colon suggested a non-graft
specific pathological process and hence, in the absence
of viral infection, or clinical features of graft-vs-host
disease (GVHD), raised suspicion for MMF GI toxicity.
We therefore chose to discontinue the MMF (substituted
with azathioprine) and not give any specific treatment for
rejection, pending an early repeat biopsy.

Further endoscopy and biopsy 4 d later (post-operative
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day 27) revealed significant improvement in histologic
appearance with only low grade apoptosis, and by post-
operative day 34 the endoscopic appearance was normal
and histologic examination demonstrated normal villous
architecture, regenerative crypts and 3-4 apoptotic
bodies per 10 crypts. Native colonic biopsy showed evi-
dence of healing injury and reduced apoptosis. Repeat
biopsy on day 41 showed similar findings in the SIT
and entirely resolved changes in the native colon. Viral
inclusions were absent in all biopsy specimens.

The patient is now one year post transplant and has
remained on azathioprine, tacrolimus and prednisolone.
He currently has intestinal autonomy and a well-
functioning renal graft and has had no further episodes
of acute rejection.

DISCUSSION

Distinguishing ACR in a SIT from MMF toxicity presents
a challenge for clinicians. This is due to the overlap
of endoscopic and histopathologic findings in both
conditions and the limited published literature describing
histological changes related to MMF use in SITs.

ACR in a SIT can be suspected on endoscopic
visualisation and diagnosed histologically. Endoscopic
visualisation for detecting ACR was shown to have a
sensitivity of 50% and specificity of 91% in SIT recipients
undergoing surveillance endoscopy™*. Abnormalities
seen included erythema, friability, bleeding and ulceration
of the mucosa as well as shortening, blunting and
congestion of villi. MMF enterocolitis can present with
similar findings on endoscopic visualisation, including
erythema in one third of cases and erosions and ulcers
less commonly”?!. No endoscopic abnormality is seen
in approximately half of the histologically confirmed
cases of GI injury attributable to MMF. Our patient had
normal endoscopic appearances at the time that ACR
was diagnosed. The subsequent endoscopy one week
later showed flat villi, a finding that may have suggested
ongoing ACR.

Histological features of ACR in SIT recipients include
lymphocytic infiltration of the lamina propria, increased
number of apoptotic bodies (typically > 6 apoptotic
bodies per 10 consecutive crypts), crypt injury and
dropout, and ulceration™.

Recognition and early treatment of ACR in SIT
recipients is important, as severe ACR of intestinal grafts
has a 50% mortality rate**). The treatment of ACR
involves high dose steroids or anti-lymphocyte therapy,
with an aim to decrease the T-cell mediated immune
response towards the graft’®. In contrast, the treatment
of MMF toxicity involves cessation or switching to an
alternative agent. Our patient has an intestine-kidney
transplant, and had also experienced mild ACR of his
intestinal graft. Both of these reasons indicate the need
for another immunosuppressant in place of MMF. We
used azathioprine in this case, but rapamycin is an
alternative agent that may be used"..

Most of the studies describing histological features
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of GI mucosal injury from MMF excluded SIT recipients.
To our knowledge, only one study of 15 biopsy
specimens from four paediatric patients describes the
histological changes of MMF injury in SIT recipients™®.
Lymphoplasmacytic inflammatory infiltrate, villous
blunting, vascular congestion and apoptotic bodies were
the major histological changes described. Only one of 15
specimens in the study had > 6 apoptotic bodies per 10
crypts, and this biopsy was reported as mild ACR. Some
of these features were seen on our patient’s day 23
biopsy, at which time the differential diagnoses of ACR
and MMF mucosal injury were considered. Our patient’
s day 23 biopsy showed higher crypt apoptotic counts
than have been previously attributed to MMF in SITs.
Further, and perhaps most importantly, the value of
biopsying the remaining native bowel was highlighted
by the fact that there was similar pathology evident,
suggesting that the pathological process was non-graft
specific and hence broadened the differential diagnosis
to drug toxicity, GVHD and viral infection.

The histological features of MMF colitis have been
described in a number of studies. These changes include
acute colitis-like findings, inflammatory bowel disease
(IBD) like findings, crypt architectural disarray, erosive
colitis and GVHD like features” . GVHD like features
have also been described in ileal biopsies of patients
on MMF and include crypt architectural disarray, villous
blunting, oedema and crypt epithelial apoptosis'’’.
Our patient’s day 23 ileal and colonic biopsies showed
features of crypt apoptosis with associated active crypt
epithelium injury, mucosal erosion and architectural
disarray.

MMF-induced enterocolitis presented with similar
clinical and histological findings to ACR in our case.
Rapid resolution of clinical and histological abnormalities
occurred after switching MMF to azathioprine. MMF
enterocolitis should be considered as a differential
diagnosis for SIT recipients with persistent ACR who are
taking MMF. If at all possible, attempts should be made
to concurrently biopsy the remnant native GI tract at
the time of routine graft surveillance biopsies in order
to determine whether observed histologic changes are
graft specific.

COMMENTS

Case characteristics
A 47-year-old male small intestinal transplant (SIT) recipient recovering post-
operatively with no specific symptoms.

Clinical diagnosis
The patient’s clinical examination was unremarkable during the case.

Differential diagnosis
The major differential diagnoses for mycophenolate mofetil (MMF) toxicity are
acute cellular rejection (ACR) and graft-versus-host disease.

Imaging diagnosis
Endoscopy revealed flattened villi in the donor ileum and a macroscopically
normal native colon in patient.
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Pathological diagnosis

Serial biopsies of the patient's SIT and native colon initially showed features
of ACR in the SIT and no abnormalities in the native colon, but subsequently
showed pathological features in both the SIT and native colon which suggested
a non-graft specific pathology.

Treatment
MMF was switched to azathioprine, leading to resolution of the histopathological
changes.

Related reports
The case report is a unique case and there is very little data describing the
histological effects of MMF in SIT recipients.

Term explanation

MMF enterocolitis is a common side effect of MMF therapy and histological
changes associated with MMF use have been described in all sections of the
gastrointestinal tract.

Experiences and lessons

By performing concurrent biopsies of the SIT and native colon of patient, the
authors identified MMF toxicity, a non-graft specific pathology, as the cause for
patient’s persistent abnormal histological changes in the SIT.

Peer-review
Itis an interesting work that describes a relevant drug toxicity.
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