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Abstract

Post-transplant lymphoproliferative disease (PTLD) is a rare but severe form of Epstein-Barr virus
(EBV)-driven complication that develops in patients after haematopoietic stem cell transplantation. In
rare cases it manifests as primary central nervous system (CNS) involvement, which is thought to be
the most unfavourable localisation with respect to outcome. Disease confined to the CNS is much more
challenging than systemic PTLD, and one of the contributing factors is the limited drug penetration
across the blood-brain barrier. We describe the case of a 29-year-old woman who was successfully
treated for PTLD with CNS involvement. The patient was diagnosed with T-cell lymphoblastic lympho-
ma and underwent the procedure of haematopoietic stem cell transplantation from an unrelated donor.
Two months after transplantation she manifested severe headache and progressive mental deterioration
accompanied by enlargement of the lymph nodes. Magnetic resonance imaging (MRI) scan revealed
segmental, asymmetrical thickening of the meninges. Based on the clinical picture and the laboratory
findings diagnosis of PTLD was made. The patient was effectively treated with reduction of immunosup-
pressive therapy and intravenous rituximab. Initially started intrathecal chemotherapy was stopped due
to iatrogenic complications. We conclude that in this case the involvement of meninges in the course of
the lymphoproliferative process might have compromised the blood-brain barrier. This factor probably

improved rituximab’s penetration to CNS, contributing to our patient’s recovery.
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Introduction

Post-transplant lymphoproliferative disease (PTLD) is
a rare but severe complication that develops in patients
after haematopoietic stem cell transplantation (HSCT) or
solid organ transplantation (SOT) [1]. It is a heterogeneous
group of lymphoproliferations with spectrum ranging from
benign hyperplasia to aggressive lymphomas. The majority
of cases are of B-cell origin, T-cell PTLD is reported in
10-15% of cases [2]. More than half (60-70%) of cases of
PTLD are associated with Epstein-Barr virus, and these
are usually early cases, within the first year after transplan-
tation. Epstein-Barr virus-negative PTLD usually occurs
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late after transplantation, and more often after SOT than
HSCT [3]. According to the World Health Organisation
(WHO) classification, PTLD may have one of four ma-
jor histological forms: early benign lesions, polymorphic
PTLD, monomorphic PTLD, or the least common form of
classical Hodgkin lymphoma [4].

The underlying mechanism of EBV-positive PTLD is
based on the inability of the immune system to control
latent EBV infection [5]. The most significant risk factors
for the development of EBV-related PTLD in patients after
HSCT are transplantation from an unrelated or HLA-mis-
matched donor, including haploidentical or cord blood
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transplantation, donor-recipient serological mismatch re-
garding EBV, and T-cell depletion in transplanted material
or use of antithymocyte globulin (ATG) [1, 6]. The disease
is usually diagnosed as B-cell lymphoma but with a high-
ly heterogeneous clinical picture. The diagnosis is likely
when significant lymphadenopathy or other organ involve-
ment is observed along with high blood EBV-DNAemia
and in the absence of other disease. To establish a proven
diagnosis EBV must be detected in material from a biopsy
of an involved organ [7]. Post-transplant lymphoprolifer-
ative disease with central nervous system (CNS) involve-
ment, which is difficult to confirm, is considered a high
risk disease [8].

Case report

The patient, a 29-year-old woman, was diagnosed with
T-cell lymphoblastic lymphoma stage IIB in 2012. She re-
ceived chemotherapy according to Polish Adult Leukae-
mia Group protocol ALL — 2007, with complete remission
(CR). Because of early relapse, therapy with fludarabine,
cytarabine, and mitoxantrone (FLAM regimen) was ad-
ministered, and after the second CR was achieved the pa-
tient was qualified for allogeneic HSCT. The transplanta-
tion procedure was performed on 28" August 2013. The

Fig. 1. MRI of the patient with CNS involvement in the
course of PTLD — segmental, asymmetrical thickening of
the meninges. Courtesy of dr Dariusz Poplawski, Depart-
ment of Radiology, Poznan University of Medical Sciences
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patient was conditioned with ablative therapy based on
total body irradiation and cyclophosphamide and trans-
planted with peripheral blood stem cells from an unrelated
donor: a 45-year-old male with one HLA mismatch. Both
donor and recipient were serologically EBV-positive and
CMV-negative prior to the transplantation. Graft-versus-
host disease (GVHD) prophylaxis consisted of standard
doses of cyclosporine A and methotrexate, as well as
ATG-Fresenius in a dose of 40 mg/kg. The post-transplant
period was uncomplicated. Neutrophil recovery (absolute
neutrophil count > 0.5 x 10%1) occurred on day +16. The
patient was discharged from the hospital on day +28 in
good general condition. She was under careful clinical
monitoring every 7 to 10 days in an outpatient clinic, with
no adverse symptoms and no GvHD. Assays for EBV and
CMV reactivation performed with PCR method to detect
viral DNA remained negative for 60 days after transplan-
tation.

On day +63 the patient was urgently admitted to the
transplant centre with severe headache. There were no
focal neurological signs on admission; however, enlarged
cervical and inguinal lymph nodes were found. Since the
lymph nodes were only about 2 cm in diameter and pain-
ful, the biopsy was postponed. Blood count and biochem-
istry were normal. Other laboratory tests revealed blood
EBV — DNAemia at the level of 1.03 x 107 copies per ml
and plasma monoclonal IgG at the level of 18.8 g/l. The
assays for blood CMV — DNA, HHV6 — DNA and Ade-
novirus — DNA were negative. Bone marrow aspiration
followed by immunophenotyping revealed no abnormali-
ties. Chest X-ray was normal, but abdominal sonography
revealed mild hepatosplenomegaly. Magnetic resonance
imaging (MRI) of the central nervous system revealed seg-
mental, asymmetrical thickening of the meninges as well
as subtle vasogenic changes with no brain focal lesions
(Fig. 1). Lumbar punction (LP) was performed, and on the
cerebrospinal fluid (CSF) examination there were 40 leu-
kocytes per pl, identified in 100% of cases as monoclonal
B-lymphocytes with flow-cytometry. Cerebrospinal fluid
culture was negative.

Based on the above findings and the clinical picture,
diagnosis of probable EBV-driven systemic PTLD with
CNS involvement was made. Because the patient was still
on low doses of Cyclosporine A, immunosuppression was
withdrawn. The patient immediately received intravenous
rituximab (375 mg/m?) with the intention to continue injec-
tions every 7 days. Additionally, intrathecal chemotherapy
with methotrexate and dexamethason was administered.
Previously enlarged lymph nodes became impalpable after
the first dose of rituximab. Despite the immediate intro-
duction of therapy, the patient’s neurological status deteri-
orated and she became unconscious. On the 12" day after
admission the patient unexpectedly experienced a sudden
cardiac arrest in the form of asystole. After successful re-
suscitation the treatment with rituximab and intrathecal
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chemotherapy was continued at the Intensive Care Unit
with a gradual decrease of blood EBV — DNA load. Ce-
rebrospinal fluid assessment revealed 48 leukocytes per
ul with monoclonal B-lymphocytes comprising < 1% of
the cells; however, EBV — DNA load in the CSF was 6.90
x 10* copies per ml. After the second dose of intrathecal
chemotherapy, an oedema of the lumbosacral region was
noticed, presumably resulting from CSF extravasation. At
this time, probably due to the mentioned complication,
transient flaccid tetraparesis occurred. Intrathecal treat-
ment was therefore discontinued, but therapy with intra-
venous rituximab was continued. After the third dose of
intravenous rituximab, the patient’s condition significantly
improved. As the sedation was gradually withdrawn, she
remained in good logical contact. Serum EBV — DNAemia
reached undetectable level on the 27" day after admission.
No monoclonal plasma protein was present.

At eight months after transplantation there were no
symptoms of PTLD, and blood EBV — DNA assay re-
mained negative. There was no evidence of monoclonal
plasma protein. The picture of bone marrow remained
free from abnormalities. The control MRI revealed only
discreet sustained vasogenic changes, and the previously
seen oedema and meningeal thickening were absent. The
patient regained motor skills with only slight debilitation
of left lower limb. Limited GvHD with skin involvement
developed five months after transplantation.

Discussion

Post-transplant lymphoproliferative disease is a rare
condition, but its incidence is increasing because of the
growing number of transplantation procedures and longer
survival of patients thereafter [8]. After SOT, PTLD occurs
in 1-16% of patients, depending on the transplanted organ
[9]. After HSCT the general incidence of PTLD is 3.2%
[7]. Central nervous system involvement occurs in 10-15%
of PTLD cases after SOT [2]. There is no exact data on
CNS involvement in PTLD following HSCT, but it is said
that CNS presentation occurs more frequently when com-
pared to the general population of aggressive lymphoma
patients. Both after SOT or HSCT procedures, CNS-PTLD
is associated with significantly inferior survival in compar-
ison to non-CNS-PTLD.

The spectrum of clinical pictures of CNS-PTLD has
not been fully characterised yet. According to the analysis
of reported events [10, 11], it usually manifests as paren-
chymal lesions (multifocal in 61% of cases) or as men-
ingeal involvement, seen in about 40% of cases. Isolated
leptomeningeal and ependymal localisation is rare (10%).
Histopathologically CNS-PTLD is usually of monomor-
phic form with diffuse large B-cell lymphoma (DLBCL) or
Burkitt lymphoma as the most commonly recognised [8].

In the course of aggressive lymphomas in general,
CNS involvement occurs in 2-30% of cases, depending on
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the risk factors, and it is usually fatal with a median sur-
vival time of 2-6 months in the subgroup of patients with
secondary CNS disease [12]. Current treatment options
for CNS lymphoma, both primary and secondary, include
CNS penetrating chemotherapy, intrathecal chemotherapy,
and/or brain radiation therapy, with a low rate of durable
responses. High-risk patients usually receive CNS prophy-
laxis with intrathecal chemotherapy [12].

Therapy of PTLD in general is targeted at reconsti-
tution of T-cell function and reduction of proliferating
B-cells, whereas antiviral treatment has no clinical signif-
icance since it is of low effectiveness against the latent
form of EBV [7]. Methods aimed at T-cell reconstitution
include reduction of immunosuppression (RI) and T-cell
immunotherapy, which can be donor lymphocyte infu-
sion (DLI) or use of EBV-specific cytotoxic T-lympho-
cytes (EBV-CTL). Since DLI, although very effective,
significantly increases the risk of GvHD and EBV-CTL
is a complicated and not commonly available method, RI
remains the basic T-cell restoring treatment. Reduction of
immunosuppression or its withdrawal allows the immune
system to recover and potentially control the EBV infec-
tion. It is recommended whenever possible, but its use is
limited in the presence of GvHD [13]. Methods targeted
at reduction of B-cells include the use of monoclonal an-
tibodies, chemotherapy, and/or surgery [3]. Therapy with
monoclonal antibodies aimed at B-cells plays the major
role in the therapy of PTLD, both probable and proven.
Rituximab, a monoclonal anti-CD20 antibody that depletes
the number of B-cells, has proven efficacy in the thera-
py of systemic PTLD and significantly improves the out-
comes of patients [3, 13, 14]. Rituximab and reduction of
immunosuppression remain the first-line therapeutic mo-
dalities against PTLD [3, 7, 15]. In cases of resistance to
rituximab or disease progression, chemotherapy and DLI
are the second-line methods [7]. Surgery has only limited
use in the therapy of PTLD [15].

For cases of PTLD with CNS involvement there is no
established optimal treatment, but it should probably be
similar to the one used in immunocompetent lymphoma, as
described above. Despite the known value of rituximab in
the treatment of B-lymphomas and PTLD, in case of CNS
involvement the problem of blood-brain barrier imperme-
ability occurs as a factor limiting the effectiveness of this
drug administered intravenously [16]. There are attempts
to administer rituximab intrathecally [5, 17] to improve its
efficacy in the CNS; however, such treatment has not been
licensed so far.

In the presented case PTLD with CNS involvement
was successfully treated with intravenous rituximab and
reduction of immunosuppression. Because the lymph node
biopsy could not be performed, we did not obtain the his-
tological type of PTLD. We had to base our therapeutic
decisions on a diagnosis of probable EBV-driven systemic
PTLD with B-lymphocyte proliferation. Due to the com-
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plication of LP that occurred during the treatment, initially
administered intrathecal chemotherapy had to be termi-
nated and therapy was continued solely with intravenous
rituximab. The patient recovered, so we assume that pene-
tration of rituximab to the CNS was been improved due to
the compromised permeability of the blood-brain barrier
resulting from meninges being involved in the course of
the lymphoproliferative process. There have been other
reported cases of successful CNS PTLD treatment using
intravenous rituximab [18, 19], in which disruption of the
blood-brain barrier probably contributed to the favourable
outcome.

Our observations suggest that it is possible to achieve
a positive outcome of PTLD with CNS involvement once
penetration of rituximab across the blood-brain barrier is
facilitated. Otherwise this improvement might be reached
with intrathecal administration of rituximab. Until now
there are no recommendations regarding therapy with in-
trathecal rituximab in PTLD with CNS involvement. This
treatment modality requires further studies because it is
potentially beneficial in the treatment of life-threatening
complications of HSCT.

The authors declare no conflict of interest.
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