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Posttransplant lymphoproliferative disorders are
severe complications that arise after solid organ
transplantation, which are often related to Epstein-
Barr virus. Reports are anecdotal, and a standardized
therapy does not exist. We report a case of a 36-year-
old man who developed posttransplant lymphopro-
liferative disorder of the oropharynx 1 year after
receiving a heart transplant. A short review of the
literature is presented, after which a new therapeutic
approach that combines antiviral therapy, mono-
clonal antibodies, and a sirolimus-based maintenance
immunosuppression regimen with reduced target
trough levels of tacrolimus is introduced. The patient
achieved complete remission and was free from
recurrence 18 months after the therapy was initiated.
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Posttransplant lymphoproliferative disorder (PTLD)
is a severe complication after solid-organ transplanta-
tion [1], with the highest incidence in the first 2 years
after transplantation [2]. PTLD is, in fact, a group of
heterogeneous lymphoid proliferations, usually of B-
cell origin, and in fewer cases, of T-cell origin [3]. In
most cases, PTLD can be related to infection with
Epstein-Barr virus (EBV) and is diagnosed predom-
inantly in immunosuppressed patients [4]. The inci-
dence of PTLD among transplanted patients ranges
from 1%-20% in different centers [5]. Potential risk
factors for development of PTLD are pediatric age,
allograft type, EBV seronegativity at the time of trans-
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plantation, and cytokine gene polymorphisms [2].
Treatment of PTLD remains controversial, and there
is no common gold standard for successful PTLD
treatment.

Herein, we report a case of successful PTLD treat-
ment following heart transplantation and introduce a
therapeutic regimen based on rituximab and cido-
fovir in combination with a sirolimus-based immuno-
suppression.

Case Report

A 36-year-old EBV-seronegative man underwent
heart transplantation in June 2002. He had dilative
cardiomyopathy (New York Heart Association
Classification III-IV) originating from biopsy-proven
viral myocarditis in 2001.

The postoperative immunosuppression regimen
consisted of sirolimus, tacrolimus, and prednisone,
which is one of our standard immunosuppression
protocols [6]. Target trough levels for both sirolimus
and tacrolimus were 6-8 ng/mL. There were no
episodes of elevated sirolimus or tacrolimus trough
levels. The prednisone dosage was 7.5 mg/day and
was stopped 6 months after transplantation. Acute
rejection episodes were determined by endomyocar-
dial biopsies, cytoimmunologic monitoring, electro-
cardiogram, and echocardiography. The patient had
no rejection episodes on follow-up. His postoperative
course was uneventful, and he was discharged from
the hospital on the 17th postoperative day.

In February 2003, he underwent bilateral tonsillec-
tomy at another hospital for abscessing tonsillitis. In
August 2003, he was again admitted to another hospi-
tal for fever, pain in the oropharynx, and mucous
expectorations. He was treated with ciprofloxacin and
imipenem IV for 12 days with no improvement of
symptoms. The patient was transferred to our center
for further diagnostics and treatment.

On admission, a panendoscopic examination
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revealed a tumor in the lateral oropharyngeal wall
with fibrinous exudation. A biopsy of the tumor was
obtained. Histopathologic examination revealed
lymphoepithelial tissue infiltrated by polymorphic
blastoid cells of B-cell origin accompanied by a T-cell
population, which led to the diagnosis of polymor-
phic PTLD. Immunohistochemistry proved CD20-
positivity.

Serum EBV polymerase chain reaction (PCR)
was 32500 gEq/mL, and it was 70000 gEq/mL in
saliva. Figure 1 shows a computed tomography
(CT) scan of the tumor before treatment. Sequential
chemotherapy with the anti-CD20 antibody, ritux-
imab, and cyclophosphamide, adriamycin, vincris-
tine, and prednisone (CHOP) + granulocyte colony-
stimulating factor (G-CSF) chemotherapy was
planned.

The patient received 4 cycles of the anti-CD20
monoclonal antibody, rituximab (375 mg/m?2 IV
once per week for 4 weeks), and the antiviral
substance, cidofovir (5 mg/kg IV once per week for
4 weeks). CHOP chemotherapy was scheduled for
the seventh week after the start of treatment in case
of tumor progression. As reduction of immunosup-
pression is one of the basic principles of PTLD ther-
apy, we reduced the target trough levels of
tacrolimus to 3-5 ng/mL in an sirolimus-based
immunosuppressive protocol.

After the first 2 cycles of rituximab/cidofovir,
serum EBV-PCR revealed 1900 gEq/mL. One week
after the fourth cycle, 450 gEq/mL was detected.
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The saliva samples were free from EBV in all further
examinations. Four weeks after the treatment was
initiated, a computed tomography (CT) scan
revealed complete regression of the mass (Figure 2).
The formerly planned CHOP chemotherapy was
not given. The patient was discharged and received
regular follow-up examinations.

Eighteen months after treatment, CT scans of the
cranium, neck, thorax, and abdomen revealed no
signs of PTLD recurrence. However, the serum EBV-
PCR result was 130000 gEq/mL, and EBV persist-
ence also was detected in peripheral lymphocytes
with 150 gEq/mL in 20000 cells. After 4 weeks’
treatment with valganciclovir, serum PCR revealed
2400 gEq/mL. Further EBV screenings are sched-
uled for this patient.

Discussion

The patient presented with enlargement of the tonsils.
Unfortunately, no material was subjected to histolog-
ic examination. It might be important to suspect tonsil
enlargement in a transplant recipient as a possible
manifestation of PTLD, particularly if the recipient
were EBV negative at the time of the transplant.

Our patient was treated successfully with ritux-
imab, cidofovir, and sirolimus achieving a complete
remission of PTLD for 18 months. In contrast, EBV-
PCR remained positive in the lymphocytes and
serum at 18 months after the initial therapy. The
elevated serologic values of EBV could be related to

Figure 1. (A, B) A contrast-enhanced CT scan revealing prominent lymphoid tissue in the nasopharynx. Adjacent to the left tube, an exophytic
mass is obvious.
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the loss of B cells due to the rituximab therapy. Under
cidofovir therapy, the patient had low levels of serum
EBV-PCR. However, EBV-PCR increased steadily
during the next 6 months after the cessation of cido-
fovir. A seroconversion did not occur, and the patient
remained EBV-antibody negative, which might be
related to the absence of B cells.

Reports dealing with PTLD treatment after
thoracic organ transplantation are anecdotal, and a
standard therapy for PTLD does not exist [7, 8, 9].
We decided to combine antiviral treatment with
monoclonal antibodies and rapamycin-based
immunosuppression to achieve complete remission.

A combined approach with rituximab, cidofovir,
and sirolimus seemed the best therapeutic option,
because several authors had reported promising
results of antiviral therapy in polyclonal PTLD [10].
Experiences with monoclonal antibodies in the
treatment of PTLD were first reported by Fischer
and coworkers [11, 12]. Oertel and coworkers and
Zilz and colleagues have reported the treatment of
PTLD with rituximab alone [13, 14]. In addition,
rapamycin inhibits the interleukin-10 signal trans-
duction pathway and the growth of EBV B-cell
lymphomas [15]. Recent reports offer some
evidence for the beneficial effects of a combined
rituximab and sirolimus therapeutic approach for
PTLD [16]. CHOP chemotherapy also has demon-
strated acceptable results in the treatment of PTLD
[17]; however, CHOP chemotherapy was not
performed in our case owing to anticipated adverse
effects and the patient’s prompt response to our

Figure 2. (A, B) Four weeks after the beginning of the treatment, CT scans revealed a complete regression of the mass.

therapeutic approach.

After the patient had been diagnosed with PTLD,
we lowered the target trough levels of tacrolimus to 3-
5ng/mL because reduction of immunosuppression is
a further goal of PTLD treatment. Sirolimus was
adjusted slightly to 5-8 ng/mL because it possesses
antiviral and antiproliferative abilities [18].

Treatment of PTLD to date has not been standard-
ized. It is not known which interventions contributed
to the therapeutic success in our patient. Lowering
immunosuppression seems to be inevitable. For EBV-
related PTLD, antiviral therapy is a therapeutic
option. Monoclonal antibodies add a further thera-
peutic option to PTLD treatment. Antiviral therapy
can be combined with rituximab in EBV-related
PTLD. A sirolimus-based immunosuppression regi-
men might guarantee a longer freedom from recur-
rence. Chemotherapy (eg, CHOP) is not the first
choice in PTLD patients at our center but should be
considered if remission is not achieved with a combi-
nation of antiviral therapy, monoclonal antibodies,
and sirolimus-based immunosuppression. Additional
trials utilizing this form of therapy should be under-
taken.
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