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Abstract

We describe a case of isolated primary CNS lymphomatoid granulomatosis and a discordant low-grade B-cell lymphoma involving

the bone marrow causing chronic immune thrombocytopenia. Clinical course was complicated with disseminated zoster and

sub-massive pulmonary embolism. Our patient was successfully managed with a combination radioimmunotherapy strategy

with rituximab and radiation therapy.
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Abstract:

Epstein-Barr virus-associated B-cell lymphoproliferative disorders (EBV-LPDs) are a heterogeneous spec-
trum of hematologic disorders. Defects in immune surveillance are linked to pathogenesis of EBV-LPD.
Lymphomatoid granulomatosis (LYG) is a unique, extra-nodal EBV-LPD that can involve organs like the
lungs, central nervous system (CNS), skin, kidneys and liver. Primary CNS-LYG is extremely rare and
can masquerade as primary brain tumors like glioblastomas. We describe a challenging case of a 59-year-
old gentleman with isolated primary CNS-LYG and a discordant low-grade B-cell lymphoma involving the
bone marrow causing chronic immune thrombocytopenia. Clinical course was complicated with dissemi-
nated zoster and sub-massive pulmonary embolism. There are no established standards-of-care in managing
LYG. Treatment strategies that have been used for LYG include expectant observation, surgical resection,
corticosteroids, radiation-, chemo- and immuno-therapies. Our patient was successfully managed with a com-
bination radioimmunotherapy strategy with rituximab and ultra-low-dose radiation therapy (ULD-RT) of 2
Gy x 2. The biologic rationale for synergy with this combination, published literature and future directions
in managing EBV-LPDs and LYG are discussed.

Word count: 166

Case Presentation:

A 59-year-old gentleman, with a past medical history of hypertension, hyperlipidemia, chronic immune
thrombocytopenia (ITP) not requiring therapy (diagnosed seven years prior), and coronary artery disease
status post percutaneous intervention/drug-eluting stent two months prior, presented to the emergency
department after a fall.

Physical examination was unremarkable with the exception of a left facial droop. Laboratory evaluation
showed mild thrombocytopenia (94 x 109/L).

Magnetic resonance imaging (MRI) revealed a 4.5 x 5.4 x 3.3 cm heterogenous, peripherally T1 post-contrast
enhancing mass lesion involving the right frontal lobe with significant vasogenic edema (Figure 1A). This
was concerning for primary CNS neoplasm like glioblastoma multiforme.

Pathologic analysis after stereotactic biopsy of the right frontal mass showed an angiocentric polymorphous
lymphoid infiltrate composed of numerous small T-cells admixed with histiocytes and scattered intermediate-
to-large, atypical, EBV (+) B-cells. The remainder of the lesion showed areas of lymphocytic vasculitis,
angiodestruction, hemorrhage, and large areas of central necrosis (Figure 2A-F). The number of EBV (+)
B-cells was variable, but overall, less than 5 per high-power-field (hpf). After multi-disciplinary discussion,
the lesion was classified as an EBV-LPD with features suggestive of low-grade (grade I) lymphomatoid
granulomatosis (LYG).

His platelet count dropped after the brain biopsy to 30 x109/L. There was evidence of significant platelet
dysfunction on whole blood impedance platelet aggregometry consistent with ITP. He received intravenous
immunoglobulin (IVIG) and romiplostim along with a steroid taper. Clinical course was further complicated
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. with vesicular rash over right arm and multiple dermatomes suggestive of disseminated zoster necessitating
antiviral therapy.

Staging CT scans did not show any pulmonary or nodal involvement of LYG, but incidentally detected
sub-massive pulmonary embolism for which therapeutic anticoagulation was started. Bone marrow aspira-
tion/biopsy showed 30-40% involvement by low-grade CD5(-)/CD10(-) B-cell lymphoma. In-situ hybridiza-
tion for EBV-encoded small RNA (EBER) was negative. Immunologic studies showed borderline low total
IgG (681 mg/dL) and slightly decreased amounts of CD3(+)/CD8(+) T-cells. Serum protein electrophoresis
did not show evidence of monoclonal gammopathy. EBV PCR was detectable but non quantifiable. HIV,
hepatitis C and hepatitis B serologies were negative. Anti-nuclear and platelet antibodies were negative.
Genetic testing for primary immunodeficiency and next-generation sequencing of the brain biopsy did not
reveal any pathologic mutations.

The patient was started on rituximab 375 mg/m2 weekly for 4 weeks. This was immediately followed by
ultra low-dose radiation therapy (ULD-RT) to the right frontal brain mass at a total dose of 4 Gray in 2
fractions (2 Gray/fraction). The patient had an excellent clinical and radiologic response to therapy with
serial imaging showing significant decrease in size of the brain mass (Figure 1B). Platelet count normalized
with rituximab, allowing discontinuation of romiplostim.

The patient remains on maintenance Rituximab every 2 months for a planned 2 years of therapy. He has
tolerated the therapy well with continued response noted on imaging, 20 months after treatment initiation
(Figure 1C).

Discussion:

Since its discovery in 1964, Epstein-Barr virus (EBV) has been causally linked to a variety of B-cell lym-
phoproliferative disorders (EBV-LPD). EBV-LPD range from indolent and/or self-limited inflammatory
disorders to aggressive lymphomas. These include infectious mononucleosis, Burkitt lymphoma, Hodgkin
lymphoma, post-transplant- and other iatrogenic immunodeficiency associated- lymphoproliferative disor-
ders (PTLD and Oii-LPD), EBV positive diffuse large B-cell lymphoma (not-otherwise-specified and chronic
inflammation associated), primary CNS lymphoma, lymphomatoid granulomatosis (LYG), EBV positive
mucocutaneous ulcer, germinotropic B-LPD, primary effusion and plasmablastic lymphomas.

First described in 1972 by Liebow et al. , lymphomatoid granulomatosis (LYG) is a rare form of EBV-LPD.
LYG is characterized by an angiocentric and angiodestructive, polymorphous infiltrate of numerous small
T-lymphocytes, histiocytes, and variable numbers of large, atypical EBV (+) B-cells. Despite its name,
granuloma formation is rarely observed.

LYG is a complex, extra-nodal EBV-LPD which usually affects middle-aged adults in the fourth to sixth
decades of life with a 2:1 male predominance. LYG is most commonly encountered in pulmonary tissue
but can rarely show primary central nervous system (CNS) involvement.2-5 Vascular damage and tissue
necrosis in LYG is postulated to be cytokine-mediated by CXCL9 and CXCL10. The cellular infiltrate is
predominantly composed of CD3(+)/CD4(+) helper T-cells and variable amounts of histiocytes. EBV (+)
B-cells range from rare, scattered cells to numerous clusters of cells.3,5,6

LYG is histologically divided into low-grade (Grade I/II) and high-grade (Grade III) disease. Grade I lesions
contain rare large atypical B-cells and minimal necrosis whereas Grade II and III lesions contain greater
number of large atypical B-cells and extensive necrosis. There is a paucity of EBER+ B-cells (<5/high
power field [hpf]) in Grade I lesions, but higher numbers are observed in Grade II (5-50/hpf) and Grade III
(>50-100/hpf) lesions. Lesions with higher numbers of EBV (+) large B-cells behave aggressively, usually
necessitating chemotherapy. Low-grade lesions, in contrast, are often treated aiming to improve immune
surveillance of EBV.3,5

The lung is the most common site of involvement in LYG, followed by the CNS (40%), skin (34%), kidney
(19%), and liver (17%). Lymph node and bone marrow involvement are rare. Immunologic studies have
shown a decrease in CD3+ T cells, specifically CD8+ cells in LYG.5 Though initial reports had noted LYG in
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. setting of immunodeficiency states like Wiskott-Aldrich syndrome and HIV, no underlying immunodeficiency
state has been demonstrated in most patients.3,5,7

CNS involvement in LYG is seen in approximately one-third of patients and clinical presentation may in-
clude variable neurologic symptoms such as hearing loss, diplopia, dysarthria, hemiparesis, ataxia, peripheral
neuropathy and atonic bladder. In a series of LYG from the National Cancer Institute (NCI), CNS involve-
ment was reported in 28 (40%) patients.5 Isolated CNS involvement (primary CNS-LYG) was reported in
19 patients in another series.8

As in our case, MRI commonly reveals focal intraparenchymal brain lesions with multiple foci of increased
signal intensity on fluid attenuation inversion recovery (FLAIR) and T2-weighted imaging. Lesions may
evolve over time into ring-enhancing lesions with a non-enhancing core. Similar rates of CNS involvement
by low- and high-grade LYG have been reported.5,8-10

There are no established consensus treatments for LYG due to its rarity. Treatment modalities that have
been employed include observation, surgical resection, radiation therapy, corticosteroids, interferon (IFN),
intravenous immunoglobulin (IVIG), chemotherapy and rituximab, with more intense strategies used for
high-grade disease.2,3,5,6

Historically, 14-27% of patients, achieved durable remissions without therapy. However, early series showed
overall mortality of over 60%, with most deaths from progressive lung damage and infections. A prospective
treatment strategy was formulated at the NCI in 1994 with low-grade LYG managed with dose-escalated
IFN-alfa2b, while high-grade disease was treated with chemo-immunotherapy with dose-adjusted R-EPOCH
(rituximab, etoposide, prednisone, vincristine, cyclophosphamide and doxorubicin). Crossover therapy was
allowed if alternate grade disease developed after initial therapy. With this approach, in their cohort of 70
patients, after 13 years of median follow-up, more than half of treated patients are alive for at least 10 years.5

Published experience with isolated CNS-LYG has been limited. The anti-CD20 monoclonal antibody, rit-
uximab as a single agent has shown efficacy in treating CNS-LPD. We used the combination strategy of
rituximab and ULD-RT (2 Gy x 2). ULD-RT has shown immune modulating effects and long-lasting remis-
sions in treating indolent lymphomas. Though the mechanism of action of ULD-RT is not entirely clear,
induction of the pro-apoptotic pathways including p53, and immunogenic tumor cell death is postulated
for its beneficial effects.11 Rituximab may also enhance the radio-sensitivity of lymphoma cells, providing a
synergistic rationale for this radioimmunotherapy combination.12 In the prospective MIR trial, the combi-
nation of involved field RT and rituximab was shown to be successful with preventing out-of-field relapses
in early-stage follicular lymphoma and a 2-year PFS of 85%.13 In our experience with ULD-RT in indolent
lymphomas, the progression-free and overall survival at 1-year was 58% and 82%, respectively. In the seven
patients who received combined ULD-RT and single-agent rituximab, the response rate was 100% (7/7), of
which 5 had complete response at the time of latest follow-up.14 ULD-RT is being explored in combination
with various immunotherapies in clinical trials for lymphomas.

Our case is unique due to the co-existence of a low-grade B-cell lymphoma in the bone marrow along with
CNS-LYG, which has not yet been described before. While the clonal relatedness of these two processes is
unknown, the low-grade B-cell lymphoma was likely responsible for ITP in our patient and both disorders
responded well to rituximab therapy. The underlying immunodeficiency state with LYG combined with
steroid use led to disseminated zoster. Acute illness and ITP likely resulted in hypercoagulability and
pulmonary embolism.

Treatment of relapsed/refractory LYG remains a clinical challenge. Autologous and allogeneic stem cell
transplantation has been utilized in this setting with some success. Novel therapies being evaluated for LYG
include immunotherapies like anti-PD1 (programmed death-1) agents, anti-CD30 monoclonal antibodies like
brentuximab vedotin, targeted agents like histone deacetylase inhibitors (HDACis) in combination with anti-
viral agents and cellular therapies like EBV-specific cytotoxic T-lymphocytes and chimeric antigen receptor
T-cell (CAR T-cell) therapies.5,15
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. In summary, we present a unique and challenging case of CNS-LYG, presenting as a large ring-enhancing
mass, mimicking glioblastoma, but with clinicopathologic features of low-grade LYG. The disease occurred
concurrently with chronic immune thrombocytopenia (ITP), disseminated zoster, sub-massive pulmonary
embolism, and bone marrow involvement by low-grade B-cell lymphoma. Despite the complexity of the
presentation, our patient was successfully managed with a combination of immunotherapy with rituximab and
ultra-low-dose radiation therapy (ULD-RT). This approach has shown promise in low-grade B-cell lymphomas
but requires further study and more comprehensive investigation. This highlights the complex spectrum of
EBV-LPD and supports the need for increased awareness and further study of this unique form of disease.
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Figure Legends

Figure 1A-D:

1A. MRI brain at time of diagnosis, T1 post-contrast axial and coronal images. 1B. MRI brain at time of
diagnosis, T2 FLAIR axial and coronal imagess. 1C. MRI brain at first follow up 3 months after radioim-
munotherapy, axial T1 post-contrast (left) and T2 FLAIR (right) images. 1D. MRI brain at last follow up
16 months after radioimmunotherapy, T1 post-contrast axial (left) and coronal (right) images.

Figure 2A-F .

2A . Histologic sections show central nervous system tissue with an extensive, polymorphous lymphoid
infiltrate (blue arrows ) showing numerous areas of angioinvasion and destruction (black arrows), and a
focal area of necrosis (red arrow ) (hematoxylin and eosin, 4x ). 2B . Higher power shows area of central
necrosis (red arrow ) surrounded by atypical lymphocytes (blue arrow ) admixed with numerous histiocytes
(green arrow ) (hematoxylin and eosin, 20x ). 2C.High power shows numerous medium to large-sized
atypical lymphocytes (hematoxylin and eosin, 40x ). 2D. Immunohistochemistry shows that the majority of
lymphocytes are mature T-cells (CD3, 20x ). 2E . Immunohistochemistry highlights scattered large atypical
B-cells with focal involvement of vessels (CD20, 40x ).2F. In-situ hybridization for EBV-encoded small RNA
(EBER) is positive in rare large atypical lymphocytes (EBER, 20x ).
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