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Abstract Post-transplant lymphoproliferative disorder
(PTLD) is a serious complication after organ transplanta-
tion with a cumulative incidence of 1.1% at 18 months and
4.7% at 15 years. It has been reported in patients with or
without concomitant Epstein–Barr virus infection. Therapy
ranges from a reduction of immunosuppression to adminis-
tration of conventional cytotoxic chemotherapy. Ritux-
imab, a recombinant chimeric anti-CD20 monoclonal
antibody has been used for the treatment of PTLD with
promising results and a reduction in treatment-associated
mortality. However, the use of rituximab has been associ-
ated with spontaneous gastrointestinal perforation. We
describe a case of recurrent intestinal perforations after a
single dose of rituximab.
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Introduction

Post-transplantation lymphoproliferative disorder (PTLD)
is a serious complication after liver transplantation. This
occurs more frequently in the Wrst year with a cumulative

incidence of 1.1% at 18 months and 4.7% at 15 years [1].
PTLD reXects a wide range of B-cell proliferation and
develops as a consequence of pharmacological immuno-
suppression after transplantation in patients with or without
concomitant Epstein–Barr virus (EBV) infection. Ritux-
imab or Rituxan (BIOGEN-IDEC Pharmaceuticals and
Genetech Inc., San Francisco, CA), a chimeric monoclonal
antibody of the CD20 antigen on the surface of B lympho-
cytes has been used in the last decade for the treatment of
PTLD. Therapy with rituximab has been associated with
intestinal perforations due to the rapid chemotherapeutic
lysis of tumors in the gastrointestinal tract. This is a rare
complication after its administration and reports in the
literature are sparse. We present a case of recurrent
intestinal perforations after a single dose of rituximab in
a patient with late onset EBV-negative PTLD after liver
transplantation.

Case report

A 60-year-old male suVering from chronic hepatitis C virus
infection and alcoholic cirrhosis underwent an orthotopic
liver transplantation in late 2003. His maintenance immuno-
suppression consisted of low-dose tacrolimus. His course
after transplantation was complicated by recurrent hepatitis
C infection and intractable ascites. In August 2008, the
patient was seen for a 4-month history of diVuse abdominal
pain. On physical exam, the patient was noted to have a pal-
pable right inguinal lymph node and an incarcerated umbili-
cal hernia. Thoracic and abdominal computed tomography
revealed generalized lymphadenopathy. Therefore, we per-
formed an incisional lymph node biopsy along with an
umbilical hernia repair. During the hernia repair, a 3-cm
tumor was discovered in the jejunum extending into the
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mesentery. Consequently, a small bowel resection to include
the entire tumor was performed along with excising the
inguinal lymph node (Fig. 1). Of note, there were multiple
smaller tumors in the small bowel wall and associated mes-
entery. Pathology analysis of both specimens revealed
diVuse large B-cell lymphoma (DLBCL). The cells stained
weakly positive for CD20 and BCL-2 and strongly positive
for CD10 and BCL-6 (Fig. 2). In situ hybridization for
Epstein–Barr virus (EBV) RNA on tissue was negative. This
was consistent with EBV-negative B-cell PTLD of DLBCL-
type. The tacrolimus dose was decreased from 0.5 mg twice
a day to 0.5 mg daily and therapy with rituximab in the stan-
dard dosing of 375 mg/m² was given without immediate

adverse events [2]. No other chemotherapeutic drug was
used. Three days later the patient was discharged from the
hospital on low-dose tacrolimus.

Five days after rituximab infusion, the patient returned
to the emergency department complaining of generalized
abdominal pain with Wndings of peritonitis on exam. Pneu-
moperitoneum was present on plain abdominal radiogra-
phy. Exploratory laparotomy revealed two intestinal
perforations in the jejunum. The previous small bowel
anastomosis was intact. The patient underwent small bowel
resection with primary anastomosis of the mid-jejunum and
repair of the other perforation. Histology revealed focal
mucosal necrosis with transmural inXammation. The
patient’s postoperative course was complicated, but he
eventually had return of bowel function. Twenty days after
the initial rituximab infusion, the patient had an episode of
projectile vomiting and generalized abdominal pain. On
exam, the patient had peritonitis and signiWcant pneumato-
sis intestinalis was seen on abdominal computed tomogra-
phy (Fig. 3). A second laparotomy revealed two new
perforations in the distal jejunum which were repaired.
Interestingly, gross areas of lymphoma were no longer evi-
dent. Unfortunately, the patient clinically declined in the
immediate postoperative period from multi-system organ
failure and died.

Discussion

There are no large, prospective, randomized trials that
would provide clear guidelines for PTLD treatment. The

Fig. 1 Jejunal resection specimen containing a 3-cm tumor

Fig. 2 EBV-negative 
monomorphic B-cell PTLD of 
DLBCL-type. Large cells with 
irregular nuclear contours and 
prominent nucleoli. The tumor 
demonstrates high mitotic rate 
and apoptotic cells (hematoxylin 
and eosin) (a). The EBER in situ 
hybridization stain for EBV is 
negative (b). The cells stain 
weakly positive for CD20 (c) 
and negative for CD3 (T-cell 
marker) (d)
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current conventional therapy for PTLD is reduction or
withdrawal of immunosuppression and, in resistant cases or
in patients not amenable for reduction in immunosuppres-
sion, administration of conventional cytotoxic chemother-
apy [2]. In the last decade, rituximab has been used for the
treatment of PTLD with promising results and signiWcant
reduction in toxicity and treatment-associated mortality
when compared with chemotherapy [2]. However, the use
of this recombinant chimeric anti-CD20 monoclonal anti-
body has been associated with spontaneous gastrointestinal
perforation [3–5]. In 2006, a warning was sent out by
Roche Pharmaceuticals about the risk of intestinal perfora-
tion with rituximab. The company identiWed 37 cases of
gastrointestinal perforations based on approximately
730,000 cumulative patient exposures, resulting in 4 fatali-
ties. In addition, a pooled analysis of clinical trials in
patients with non-Hodgkin lymphoma revealed a higher
frequency of gastrointestinal perforation with rituximab
and chemotherapy versus chemotherapy alone (0.38 and
0.15%, respectively) [6, 7]. Rituximab attacks the CD20
receptors causing lysis of the tumor cells. Postulated mech-
anisms of the tumoricidal activity of rituximab include
complement-dependent cytotoxicity, antibody dependent
cell-mediated cytotoxicity and induction of apoptosis [8].
The Wrst report of intestinal perforation after rituximab
infusion in a patient with PTLD was by Kollmar et al. [4].
He suggested that the aggressive tumor lysis response may
be related to the high CD20 expression of PTLD tumors.
Nevertheless, in our patient the tumor cells stained weakly
positive for CD20 showing that the response to rituximab in

relation with the degree of expression of this marker is not
an accurate predictor of response.

This complication has been reported especially in elderly
patients with gastrointestinal manifestations of PTLD, mul-
tiple sites of involvement and advanced disease [3–5]. The
prognosis in patients with advanced disease is poor [9],
however, in the setting of localized disease the treatment of
PTLD may result in involution of gastrointestinal lesions.
Therefore, early diagnosis of gastrointestinal PTLD and a
high index of suspicion are important. Any gastrointestinal
symptomatology should prompt a thorough diagnostic eval-
uation. In this case the diagnosis was made at a late stage.
At the time of his initial gastrointestinal symptomatology, a
complete workup with esophagogastroduodenoscopy,
colonoscopy, computed tomography and biopsy of any sus-
picious lesion may have been helpful in making an early
diagnosis and therefore decreasing the risk of this cata-
strophic complication.

Cytotoxic chemotherapy was considered unsafe for this
patient due to his age, immunosuppressed state and under-
lying liver dysfunction. Given the reported low toxicity of
rituximab compared with cytotoxic chemotherapy, we used
the former as Wrst-line therapy in conjunction with the
reduction in immunosuppression.

In this case the donor and the recipient both had quies-
cent EBV infection at the time of transplantation. In this
population, late onset and EBV-negative PTLD are more
common [1]. There is data that suggest that late onset or
EBV-negative tumors are less likely to respond to ritux-
imab therapy [2]; however, there are also reports where rit-
uximab has been successful in EBV-negative cases with
extensive involvement [10]. In this regard, further studies
are required to investigate the eYcacy of rituximab therapy
in this particular population of patients. Unfortunately, the
rare incidence of PTLD makes it diYcult to perform large
prospective trials. In our institution, the incidence of PTLD
after liver transplantation is 2% (23 patients out of 1,132 in
the last decade). Rituximab had been used alone or in asso-
ciation with other chemotherapeutic drugs without serious
side eVects up to the present case. Rituximab seems to be a
good therapeutic option for PTLD with a low risk of serious
side eVects. We conclude that Rituximab should be used
with caution in patients with gastrointestinal manifestations
of PTLD, especially in advanced disease and multiple sites
of involvement due to the risk of gastrointestinal perfora-
tion. Attention should focus on identifying patients at risk
for this complication by performing a careful patient selec-
tion before its administration. Most of the perforations
occur between 1 and 6 days after administration [7], there-
fore, therapy with rituximab should be done in a controlled
setting and not as an outpatient therapy especially in high-
risk patients.

Fig. 3 Pneumatosis intestinalis seen on abdominal CT scan
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