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Abstract
Primary central nervous system lymphoma (PCNSL) is an extranodal non-Hodgkin’s lymphoma confined to
the brain, leptomeninges, spinal cord, or eyes without systemic involvement. Nearly half of patients with
PCNSL who achieve complete remission, relapse within five years. The majority of patients who relapse have
a local recurrence. Systemic relapse, however, is much rarer. Here, we report a rare case of a 70-year-old
male diagnosed with PCNSL who relapsed systemically nearly 1.5 years after achieving complete remission.
His treatment consisted of chemoimmunotherapy and targeted therapy followed by an autologous
transplant. Currently, there is no standard of care for systemic relapse of PCNSL. This multiagent treatment
modality may be one such option for salvage therapy.
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Introduction
Primary central nervous system lymphomas (PCNSLs) are extranodal non-Hodgkin’s lymphomas confined to
the brain, spinal cord, eyes, or leptomeninges [1]. They are rare and account for 2-4% of central nervous
system tumors among immunocompetent patients and less than 1% of non-Hodgkin lymphomas [1,2]. The
vast majority of PCNSLs are diffuse large B-cell lymphomas, however, rarely they could be of other histologic
types [1,2]. The median age of patients diagnosed with PCNSLs is 66 years, with more than 20% of patients
older than 80 years at diagnosis [1,2]. The pathogenesis of the disease is incompletely understood but has
been postulated to be due to either malignant transformation within the central nervous system or a
systemic lymphoma that migrates to and preferentially grows within the central nervous system [3]. 

Though improved with the introduction of high-dose methotrexate-containing regimens, survival among
patients with PCNSL lags behind that of systemic lymphomas [1,2]. The five-year survival rate is low in part
because 35-60% of patients with PCNSL who achieve a complete response will relapse within five years [4,5].
Among those that relapse, the vast majority have CNS involvement while systemic relapse is much rarer [4].
Here, we report a case of a patient with PCNSL who developed the systemic disease at second relapse.

Case Presentation
A 70-year-old male presented in July 2017 following a syncopal episode. MRI brain confirmed a 3.8 cm mass
in the left frontal lobe for which he underwent a craniotomy and gross total resection (Figure 1). Pathology
was consistent with a high-grade B-cell lymphoma (Figure 2). Immunostaining was positive for cluster of
differentiation (CD)-20, B-cell lymphoma antigen 6 (BCL6), glial fibrillary acidic protein (GFAP), and
multiple myeloma oncogene-1 (MUM-1) and negative for CD3, CD10, and CD30. The Ki-65 index was
95%. There was no evidence of systemic lymphoma by PET/CT or bone marrow biopsy, consistent with
PCNSL.
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FIGURE 1: MRI brain displaying heterogeneous enhancement of a well-
marginated 3.8 cm mass in the left frontal lobe anterosuperiorly with
surrounding vasogenic edema.
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FIGURE 2: The brain biopsy demonstrates sheets of pleomorphic large
lymphoid cells with H&E stain (400x) consistent with high-grade B-cell
lymphoma.

In August 2017, the patient initiated induction therapy with high-dose methotrexate and rituximab. In
October 2017, he was confirmed to have progressive disease after three cycles of methotrexate and
rituximab for which he received one cycle of salvage nivolumab with no response. He underwent repeat
resection and 15 fractions of external beam radiation therapy with a partial response, though in January
2018 repeat MRI brain confirmed disease progression. In February 2018, he initiated ibrutinib 420 mg daily
for 12 months with which he achieved complete remission. Ibrutinib was ultimately discontinued due to
debilitating musculoskeletal pain, a rarer side effect of therapy, though serial surveillance MRIs confirmed a
sustained response.

In July 2020, he presented again with fever, cough, and pancytopenia. CT scan at that time showed moderate
splenomegaly measuring 16.5 cm (compared to 13.2 cm on initial presentation) but was otherwise
unremarkable. Bone marrow biopsy confirmed a high-grade B-cell lymphoma, consistent with systemic
relapse of PCNSL (Figures 3, 4). Salvage therapy consisted of intrathecal methotrexate and six cycles of
rituximab, cyclophosphamide, doxorubicin, vincristine, and prednisone (R-CHOP). Post-treatment PET/CT
and MRI confirmed complete response. He underwent consolidative autologous stem cell transplant and is
now more than 100 days from transplant without evidence of relapse.
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FIGURE 3: Bone marrow biopsy, H&E stain, CD20 immunostain 400x.
The bone marrow biopsy demonstrates many large pleomorphic lymphoid cells highlighted by CD20 immunostain
with H&E stain consistent with hypercellular bone marrow extensively involved by large B-cell lymphoma.

CD: cluster of differentiation

FIGURE 4: Bone marrow biopsy, CD20 stain 400x
This bone marrow biopsy demonstrates numerous large pleomorphic CD20 positive lymphoid cells consistent
with systemic relapse primary CNS lymphoma.

CD: cluster of differentiation; CNS: central nervous system
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Discussion
The prognosis of patients with relapsed PCNSL is poor and a standard of care for these patients has not yet
been defined. This is certainly true for those with extracranial systemic relapse as systemic relapse is
especially uncommon [6].

Jahnke et al., in 2006, reported seven systemic relapses among a cohort of 51 patients with PCNSL, two of
whom had bone marrow involvement at relapse [4]. Similarly, Provencher et al., in 2011, described a case
series of 209 patients with PCNSL, 10 (4.8%) of whom had systemic relapse. Interestingly, Provencher et al.'s
case series suggest that those with systemic relapse may fare better than those who relapse within the CNS.
In their study, the median overall survival for those with systemic relapse was 15.5 months compared to 4.6
months for those who relapsed within the CNS [7]. These data should be interpreted with caution, however,
because of their small cohort size.

Our patient presented with moderate splenomegaly of unclear cause at original diagnosis. PET/CT scan and
bone marrow biopsy failed to reveal evidence of systemic disease and he was diagnosed with PCNSL. Occult
systemic disease beyond the level of detection of PET/CT is theoretically possible, but it is unlikely as the
systemic recurrence occurred nearly 1.5 years from his original diagnosis.

Interestingly, our patient achieved a complete response to ibrutinib after the first relapse, and this response
was sustained for more than one year. Data from the phase II iLOC study published in 2019 demonstrated an
impressive 69% disease control rate and 19% complete response rate with ibrutinib monotherapy among
patients with relapsed and refractory PCNSL [8]. Ongoing trials involving ibrutinib with combination
therapy are also showing promising results. In a phase Ib trial involving the combination of ibrutinib with
high dose methotrexate and rituximab, 11 of 15 patients proceeded to maintenance with ibrutinib after
completing four cycles of combination therapy [9]. Newer trials involving immunotherapy are underway,
including ongoing phase Ib/II trials evaluating ibrutinib in combination with PD-1 inhibitors, such as
nivolumab and pembrolizumab [10,11]. Our experience provides additional evidence that Bruton tyrosine
kinase inhibitors can be one such treatment option for patients with refractory or relapsed PCNSL.

Conclusions
Systemic relapse of primary CNS lymphoma is rare and currently has a poor prognosis. The addition of
multiagent chemotherapy to ibrutinib has shown promise in early trials. Further ongoing trials with
ibrutinib in combination with immunotherapy also highlight the potential role of Bruton tyrosine kinase
inhibitors. As with our patient, ibrutinib along with multiagent chemoimmunotherapy followed by
autologous transplant may be an effective salvage strategy in those with refractory or relapsed PCNSL.
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