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Introduction
Diarrhea is common in renal transplant recipients. Although

often a result of immunosuppressant medications, infection
must be ruled out in patients who present with chronic
diarrhea. This includes not only bacterial and parasitic
infections, but also less common viral infections including
sapovirus and norovirus.

Case
A 30 year old African American woman with a history of

systemic lupus erythematosis (SLE) complicated by SLE
nephritis, status post deceased donor renal transplant in 2005,
on chronic immunosuppression with tacrolimus and
mycophenolate mofetil (MMF), presented with two months of
diarrhea. She described having four to seven watery bowel
movements per day, accompanied by abdominal pain. She also
reported a fifteen-pound unintentional weight loss, but denied
any nausea, vomiting, melena, or hematochezia. She had two
prior admissions for dehydration and diarrhea. During the first
admission, she was diagnosed with viral gastroenteritis. During
the second admission, it was suspected her
immunosuppressants, Tacrolimus 10 mg total daily and MMF
750 mg per day were the cause of her diarrhea. During the
subsequent admission, her mycophenolate mofetil was
changed to mycophenolic acid. It was then discontinued as an
outpatient for a period of time without improvement in
symptoms. She presented to Thomas Jefferson University
Hospital with persistent diarrhea. Significant labs during this
admission included a positive fecal lactoferrin, a negative
quantitative CMV PCR, a normal TSH, fecal fat, and anti-tissue
transglutaminase antibody and total IgA, and a negative
Clostridium difficile stool toxin. Hepatic function was normal,
and a basic metabolic panel showed an elevated creatinine of
1.6 mg/dL, which was above the patient’s baseline Cr of 1.1
mg/dL. A stool infectious panel was positive for sapovirus.
Supportive care, with intravenous fluids and antidiarrheal
agents, was provided. We also suggested the patient’s
mycophenolate mofetil dose be reduced or discontinued
altogether.

Discussion
Diarrhea is frequently a side effect of immunosuppressants,

such as mycophenolate mofetil. Up to 45% of patients
experience gastrointestinal side effects of MMF, including
nausea, vomiting, abdominal pain, and diarrhea [1]. Sapovirus,
a member of the Caliciviridae family, affects both human and
porcine populations. Norovirus, a fellow genus in the same
family, is most commonly seen as a cause of acute
gastroenteritis in immunocompetent individuals. It is the most
common cause of viral gastroenteritis in adults, and the
second most common cause in children [2-4]. Norovirus
accounts for 90% of gastroenteritis outbreaks worldwide [5].
Neither virus has been very well-studied in immunosuppressed
populations. However, multiple small cohort studies have
shown that these viral infections may cause chronic diarrhea in
both solid organ and bone marrow transplant patients [6,7].
Although less frequently observed causes of diarrhea in solid
organ transplantation than bacterial causes, both sapovirus
and norovirus should be considered in patients who develop
chronic diarrhea following transplantation. Of the up to 45% of
post-kidney transplant recipients who report chronic diarrhea,
norovirus has been found to be the cause of 17-26% of these
cases [8,9]. Chronic infection with sapovirus has only been
reported in one retrospective cohort study, though the
presentation and effects are very similar to those of norovirus
[9]. As opposed to bacterial and parasitic infections, Roos-Weil
et al. found patients with sapovirus and norovirus infections
did not have elevated inflammatory markers, such as C-
reactive peptide (6.6 as compared with 41.0, p=0.07), had
more dramatic weight loss (8.5 pounds compared with 3.2,
p=0.001) and longer duration of symptoms (262.2 days
compared with 28.7 days, p<0.0001) [9]. Norovirus/sapovirus
infection was also found to cause acute renal failure, along
with irreversible renal graft impairment, confirmed by biopsy.
The primary mechanism for renal graft failure and injury is
thought to multifaceted, caused by dehydration from chronic
malabsorption, which can have direct injury via renal
hypoperfusion, but also increase concentrations of
nephrotoxic agents such as tacrolimus [10]. In addition there is
the added effect of increased enteric hyperoxaluria, which can
have devastating effects on renal grafts through oxalate
nephropathy [11]. Biopsies of failed grafts also showed
antibody- and cellular-mediated rejection, acute tubular
necrosis and calcineurin inhibitor-related nephrotoxicity [9].
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Management of sapovirus-infected patients mainly includes
supportive care, rehydration to prevent graft failure, and
decreasing the dose of or even discontinuing MMF in 56% of
patients. This may be due to mycophenolate-induced digestive
tract toxicity and worsening diarrhea. Colonoscopy is often
nondiagnostic in these patients, thus norovirus/sapovirus
screening should be performed prior to endoscopic evaluation
in patients with chronic diarrhea, after bacterial and parasitic
infections have been ruled out [9]. Recently, screening
methods for norovirus using PCR have been developed, and
diagnostic PCR techniques have shown to be superior to
previous culture methods to screen for bacteria, parasites, and
also viruses including norovirus [8,12]. These PCR studies,
however, are not readily available. Further improvement in
availability of viral screening would ensure hasty diagnosis and
treatment of chronic diarrhea in transplant patients. A vaccine
has also been developed recently which prevents norovirus
infections using viral-like particles [13], though it has not been
used in post-transplant patients. Prospective studies using this
vaccine in renal transplant patients should be performed, with
hopes that the chronic diarrhea seen in this patient population
may be able to be significantly decreased. Additionally,
development of a vaccine against sapovirus may prove benefit
in the same regard. Treatment of chronic norovirus infections
has also been attempted with medications such as ribavirin,
nitazoxanide, and oral immunoglobins, but the data on the
efficacy of these treatments is lacking and further studies
should be performed [14-16].

Conclusion
At present, infection with less common viruses, including

norovirus and sapovirus remain significant causes of chronic
diarrhea in solid organ transplant patients, namely renal
transplant patients in the post-transplant period. The above-
mentioned interventions remain possibilities that show
promise and warrant further investigation; however at this
time the most effective treatment for chronic diarrhea in
norovirus/sapovirus infections remains immunosuppressant
reduction. The lack of data and studies in other treatment
modalities serves as proof that further investigation is needed
for detection and treatment of these viral infections, in order
to and to ensure more accurate diagnosis and management to
prevent irreversible damage to the transplanted kidney.
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