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Primary Diffuse Large B-Cell Lymphoma of the Central 
Nervous System and Systemic Classic Hodgkin  

Lymphoma in the Same Patient
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Kebede H. Begnab, d

Abstract

Primary diffuse large B-cell lymphoma of the central nervous system 
(PCNSL) is a rare and aggressive subtype of diffuse large B-cell lym-
phoma (DLBCL). Classic Hodgkin lymphoma (HL), characterized by 
Reed-Sternberg cells, usually presents in supradiaphragmatic lymph 
nodes and spreads in a predictable pattern. While both are individu-
ally uncommon, the simultaneous presence of PCNSL and HL as a 
composite lymphoma (CL) is exceedingly rare and presents a unique 
therapeutic challenge. A 66-year-old male presented to the hospital 
with progressive neurological symptoms. Magnetic resonance imag-
ing (MRI) revealed a brain mass, and biopsy confirmed it to be PC-
NSL. Further staging with positron emission tomography-computed 
tomography (PET-CT) identified fluorodeoxyglucose (FDG)–avid 
cervical lymphadenopathy. Core needle biopsy of a cervical node 
demonstrated classical HL. As it is the more aggressive lymphoma, 
treatment for PCNSL was initiated first, with 10 cycles of methotrex-
ate, rituximab, and temozolomide (MRT) targeting the central nervous 
system (CNS) lesion, followed by two cycles of high-dose methotrex-
ate for maintenance therapy. Subsequent MRI of the brain revealed 
complete remission of PCNSL. The patient then received one cycle 
of nivolumab plus doxorubicin, vinblastine, and dacarbazine (Nivo-
AVD) for HL, but treatment was discontinued due to intolerance. He 
was deemed to be a candidate for high-dose chemotherapy followed 
by autologous stem cell transplantation (ASCT). To deepen remission 
of HL before transplant, he was given a single cycle of bendamustine. 
He subsequently underwent high-dose BCNU, etoposide, Ara-C, and 
melphalan (BEAM) chemotherapy followed by ASCT. The patient 

tolerated the transplant well. Subsequent MRI brain and PET-CT 4 
months after transplantation revealed continued remission of PCNSL 
and resolution of his lymphadenopathy with a Deauville score of 1. 
He has remained in complete remission for 12 months, with no evi-
dence of disease on follow-up imaging or neurological examination. 
CL involving PCNSL and HL are extraordinarily rare, with no es-
tablished treatment guidelines. Our case illustrates the importance of 
addressing the more aggressive lymphoma first, in this case, PCNSL, 
while sequentially targeting HL. The treatment regimen resulted in 
a durable remission. Given the rarity of such cases, formal trials are 
unlikely; well-determined case reports remain vital in guiding man-
agement strategies.
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Introduction

Primary diffuse large B-cell lymphoma of the central nervous 
system (PCNSL) is a rare subtype of diffuse large B-cell lym-
phoma (DLBCL) that can rapidly cause neurologic impairment 
and involve the brain, spinal cord, leptomeninges, or vitreo-
retinal space. While other lymphoma subtypes can present as 
primary central nervous system (CNS) lymphoma, the major-
ity are DLBCL. Although highly responsive to chemotherapy 
and radiotherapy, relapse occurs in 25–50% of cases. Standard 
treatment consists of high-dose methotrexate-based polychem-
otherapy, followed by consolidation with maintenance therapy 
or irradiation followed by autologous stem cell transplantation 
(ASCT) [1].

Classic Hodgkin lymphoma (HL) is a B-cell-derived lym-
phoma, characterized by rare malignant Reed-Sternberg cells 
within an inflammatory microenvironment. It most commonly 
presents in supradiaphragmatic lymph nodes and spreads con-
tiguously, with involvement of the spleen and extranodal sites 
including bone marrow, liver, bone, and lung. Management 
includes radiation and polychemotherapy, with newer incor-
poration of immune checkpoint inhibitors and antibody-drug 
conjugates. Relapsed or refractory disease may be treated with 
high-dose chemotherapy followed by ASCT [2].

PCNSL and HL are rare cancers, and therefore it is ex-
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ceedingly rare to have a patient present with a composite 
lymphoma (CL) consisting of both PCNSL and HL. Treat-
ing both lymphomas at the same time presents a unique and 
difficult challenge. We present the case of a patient with a 
simultaneous diagnosis of PCNSL and HL that was success-
fully treated.

Case Report

Investigations

A 66-year-old White male with a history of heavy alcohol use 
and a 40 pack-year smoking history, but otherwise no sig-
nificant past medical history, presented to his primary care 
provider for a routine physical examination, during which he 
received a pneumococcal vaccination. He subsequently devel-
oped acute generalized weakness with numbness and tingling 
in both the upper and lower extremities. He presented to a local 
hospital near his home, where the initial clinical suspicion was 
Guillain-Barre syndrome.

A non-contrast computed tomography (CT) scan of the 
head demonstrated a small area of encephalomalacia in the 
left parieto-occipital lobe, which was interpreted as consistent 
with a remote infarct. He was treated empirically with high-
dose intravenous methylprednisolone and broad-spectrum an-
tibiotics. An extensive infectious and autoimmune workup was 
unrevealing. His hospital course was complicated by encepha-
lopathy and confusion, which improved with corticosteroid 

therapy. He was transitioned to an oral prednisone taper and 
discharged home.

Initially, the patient did well on the prednisone taper 
but subsequently developed new, severe headaches without 
any prior history of similar headaches. This was followed by 
progressive confusion, memory impairment, difficulty con-
centrating, recurrent generalized weakness, and persistent 
numbness in his hands and feet. Magnetic resonance imaging 
(MRI) of the brain revealed an enhancing mass centered in 
the posterior corpus callosum extending into the left sple-
nium, measuring 4.5 × 2.6 × 2.9 cm, with surrounding vaso-
genic edema. He started on intravenous dexamethasone at 4 
mg every 4 h, with rapid improvement in his neurological 
symptoms. Given the concerning imaging findings, he was 
advised to transfer to our institution for expedited diagnostic 
evaluation and management.

Diagnosis

MRI brain revealed a left parietal mass (Fig. 1). A positron 
emission tomography-computed tomography (PET-CT) was 
performed and showed avid bilateral cervical lymph nodes 
(Fig. 2). Core needle biopsies of the left cervical lymph node 
demonstrated Hodgkin Reed-Sternberg (HRS) cells con-
sistent with classic HL. HRS cells were positive for CD30 
(strong uniform), CD15, and PAX5 (weak), predominantly 
negative for CD20 (rare weak staining), and negative for 
CD45 and EBER (Fig. 3). A subsequent bone marrow biopsy 
was negative for lymphoma. A left-brain stereotactic biopsy 
was performed, which revealed an aggressive DLBCL com-
prised of diffuse sheets of large lymphoid cells positive for 
CD20, PAX5, CD45, BCL6 (50%), MUM1 (30%), MYC 
(50%), minimally positive for CD30 (< 5%), and negative for 
EBER (Fig. 4). These phenotypic features correspond to non-
germinal center B-cell phenotype. Molecular analysis on the 
brain biopsy was positive for MYD88 L265P mutation. The 

Figure 1. Brain MRI showing a parietal mass identified as PCNSL (red 
arrow) on stereotactic brain biopsy. PCNSL: primary diffuse large B-cell 
lymphoma of the central nervous system; MRI: magnetic resonance 
imaging.

Figure 2. PET-CT showing avid bilateral cervical lymphadenopathy (red 
arrows) identified as HL on core needle biopsy. HL: Hodgkin lymphoma; 
PET-CT: positron emission tomography-computed tomography.
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patient was subsequently diagnosed with PCNSL and stage 
IIa unfavorable HL.

Treatment

Due to the risk of rapid neurologic deterioration associated 
with PCNSL, treatment for this malignancy was initiated first, 
followed by therapy for HL. He started methotrexate, rituxi-
mab, and temozolomide (MRT) therapy initially to target PC-
NSL. He received 10 cycles of MRT, with rituximab included 
during the first four cycles only. Rituximab was discontinued 
after cycle 4. In total, he received eight cycles of rituximab, 
all administered within the initial four MRT cycles. After the 

first cycle of high-dose methotrexate maintenance, he started 
nivolumab plus doxorubicin (Adriamycin), vinblastine, and 
dacarbazine (Nivo-AVD) for HL. Cycle 1 of Nivo-AVD was 
complicated by grade 4 neutropenia (absolute neutrophil count 
< 500 cells/µL) without fever. After his first Nivo-AVD cy-
cle, he received a second cycle of methotrexate maintenance; 
unfortunately, this was complicated by a prolonged hospitali-
zation due to hypovolemic hyponatremia with metabolic en-
cephalopathy and physical deconditioning. Consequently, he 
could not continue subsequent chemotherapy for both PCNSL 
and HL.

Post-therapy brain MRI showed complete remission of 
his PCNSL. He was deemed to be a candidate for high-dose 
BCNU, etoposide, Ara-C, and melphalan (BEAM) therapy 

Figure 3. Representative images from digitally scanned slides (× 400 magnification) of the right neck lymph node showing classic 
Hodgkin lymphoma. An H&E section (a) shows a polymorphous infiltrate with admixed Hodgkin/Reed-Sternberg cells (arrows). 
Immunohistochemistry shows that the neoplastic cells express CD30 (b), CD15 (c), and weak PAX5 (d). H&E: hematoxylin and 
eosin stain.
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with ASCT. A PET–CT was performed with findings con-
cerning for a relapse of Hodgkin lymphoma, likely due to the 
patient receiving only one cycle of Nivo-AVD. He was given 
one dose of bendamustine with the goal of inducing a deeper 
remission of his HL. Subsequently, he was treated with BEAM 
therapy followed by ASCT.

Follow-up and outcomes

The patient tolerated BEAM therapy followed by ASCT well. 
An MRI of the brain 4 months later continued to show com-
plete remission of primary CNS DLBCL, and PET–CT showed 
a Deauville 1 response of his lymphadenopathy. The patient 
was placed on a structured surveillance protocol consisting of 

clinical evaluation and brain MRI every 3 months, with addi-
tional CT imaging of the neck performed at 6-month intervals. 
He has maintained remission for 12 months post-ASCT.

Literature review

Literature review was performed by searching PubMed us-
ing the keywords “diffuse large B cell”, “Hodgkin”, “lym-
phoma”, and “composite” to identify CL cases with HL and 
DLBCL components. Because our case represents a primary 
CNS DLBCL confirmed by histopathology, we limited our 
comparisons to reported cases of CL involving both DLBCL 
and HL. The sex, age, diagnosis, site, treatment, response, and 
survival status were tabulated and analyzed. A total of 24 cases 

Figure 4. Representative images from digitally scanned slides (× 400 magnification) of the brain biopsy showing diffuse large 
B-cell lymphoma. An H&E section (a) shows diffuse sheets of large atypical lymphoid cells. Immunohistochemistry shows that 
the neoplastic cells express strong CD20 (b), strong PAX5 (c), and minimal to no CD30 (d). H&E: hematoxylin and eosin stain.
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of CL with DLBCL and HL (including our case) were entered 
into the final analysis (Table 1) [3–20]. No prior case of CL 
consisting of a DLBCL primary CNS lymphoma and HL was 
identified in our review of the literature.

Of the 24 cases, there were 16 males (66.7%) and eight 
females (33.3%). The median age at diagnosis was 55 years 
(37–66). Treatment response was mostly favorable, with 13 
cases (54.2%) achieving complete remission and three cases 
(12.5%) achieving partial response. Survival status at last 
follow-up was evenly distributed, with 10 patients (41.7%) 
reported alive and 10 patients (41.7%) deceased. Treatment 
strategies varied considerably across cases and were frequent-
ly multimodal. Most patients received combination chemo-
therapy, commonly incorporating rituximab-based regimens, 
such as R-CHOP (rituximab and CHOP (cyclophosphamide, 
doxorubicin, vincristine, prednisone or prednisolone)). In se-
lected cases—particularly in more recent reports—therapy 
was supplemented with radiation, surgical resection for ex-
tranodal involvement, or consolidation with high-dose chemo-
therapy followed by BEAM conditioning and ASCT. Overall, 
these patterns highlight the lack of a standardized therapeutic 
approach for this rare disease presentation. Median survival 
could not be determined due to heterogeneous follow-up and 
incomplete survival data.

Discussion

At presentation, the patient reported generalized weakness 
with numbness and tingling, and CT revealed an area of en-
cephalomalacia. Up to 70% of patients with PCNSL present 
with focal neurologic deficits, including weakness and sensory 
changes. Given these findings, further evaluation with MRI—
the preferred imaging modality for PCNSL—was warranted 
but was delayed until hospitalization for a severe headache. 
MRI demonstrated intracranial masses with findings suggest-
ing leptomeningeal disease, which is present in approximately 
20% of patients with PCNSL at diagnosis. Because of this, 
lumbar puncture is an essential component of staging in PC-
NSL [1]. The International Primary CNS Lymphoma Collabo-
rative recommends additional staging evaluations, including 
whole-body PET-CT and bone marrow biopsy [21]. The diag-
nosis was confirmed via stereotactic brain biopsy, which is the 
gold standard for diagnosis of PCNSL [1].

Treatment of PCNSL typically consists of induction and 
consolidation. There is no single universally accepted stand-
ard induction regimen for PCNSL, but high-dose methotrexate 
polychemotherapy is widely considered to be the cornerstone 
of first-line treatment [1]. Methotrexate can be combined with 
a variety of additional agents such as cytarabine, procarbazine, 
vincristine, thiotepa, and rituximab, but the optimal combina-
tion remains a subject of continued study [22]. Consolidation 
therapy options are ASCT, whole-brain radiation therapy, and 
nonmyeloablative chemotherapy. ASCT is usually preceded 
by conditioning with high-dose chemotherapy [23]. High-
dose chemotherapy followed by ASCT achieves high rates of 
complete remission and long-term progression-free survival in 
newly diagnosed PCNSL [24]. Maintenance therapy with meth-

otrexate can be considered in patients who respond well to high-
dose methotrexate-based induction therapy and are deemed not 
to be candidates for ASCT consolidation therapy [25]. In our 
case, the induction therapy chosen was MRT, followed by main-
tenance therapy with methotrexate for two cycles. The patient 
was deemed to be a suitable candidate for ASCT and was given 
BEAM conditioning therapy followed by ASCT.

HL commonly presents with asymptomatic lymphadenop-
athy of the upper body and can be accompanied by B symp-
toms such as fever, night sweats, and weight loss. In our case, 
the PET-CT incidentally detected avid cervical lymph nodes 
concerning for possible malignancy. Excisional lymph node 
biopsy with immunohistochemistry is used to confirm the 
diagnosis, but percutaneous core needle biopsy can be used 
when lymphadenopathy is found in the deep nodes [21]. Core 
needle biopsy is used in the diagnosis of Hodgkin lymphoma 
because it is a minimally invasive technique that can provide 
sufficient tissue for histopathological, immunohistochemical, 
and molecular analysis, especially when excisional biopsy is 
not feasible. This approach is particularly valuable for deep-
seated or anatomically inaccessible lymph nodes, or in patients 
with significant comorbidities or poor performance status, 
where surgical excision carries higher risk. Core needle biopsy 
has been shown to be comparable in diagnostic yield compared 
to excisional biopsy [26].

Treatment of HL depends on the stage at diagnosis, medi-
cal comorbidities, and prognosis [21]. In our case, the patient 
was diagnosed with stage IIa unfavorable HL. Nivo-AVD has 
been shown to have a superior efficacy and safety profile in the 
treatment of early-stage HL. The use of this regimen allows for 
reduced exposure to cytotoxic agents, potentially improving 
long-term quality of life [27]. He could not tolerate more than 
one cycle of Nivo-AVD. Subsequent PET-CT revealed evi-
dence of recurring HL, which was managed with one dose of 
bendamustine and was well tolerated [28]. ASCT is also used 
as a consolidative therapy for Hodgkin lymphoma, especially 
in relapsed cases [2]. Our patient was already deemed to be a 
candidate for ASCT to treat his PCNSL, and this treatment also 
targeted his HL as well.

Because CLs are extremely rare, there have been reports 
of DLBCL of other sites not including the CNS and HL in 
the same individual [11–14]. In most cases, initial treatment 
targeted DLBCL first, and this was done in our case as well. A 
variety of treatment strategies were used including multi-agent 
chemotherapy alone, radiation, surgery, and ASCT [13]. ASCT 
was not commonly performed, but evidence suggests that it 
can be considered to induce a deeper response.

Because CLs are extremely rare, to our knowledge, our 
case represents the only reported instance of a CL consisting 
of PCNSL, specifically DLBCL of the CNS, occurring con-
currently with HL. There have been cases reports of DLBCL 
involving sites outside the CNS and HL in the same individual, 
which are summarized in Table 1 [3–20]. In most cases, ini-
tial treatment targeted DLBCL component first, as in this case. 
Most patients received combination chemotherapy regimens, 
most commonly R-CHOP or CHOP regimens. However, given 
the diagnosis of PCNSL in our patient, a methotrexate-based 
regimen was selected to specifically target CNS disease, which 
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resulted in a favorable response. This represents a notable de-
viation from previously reported cases, as no prior reports of 
CL consisting of PCNSL and HL could be identified. ASCT 
may have targeted both diseases at the same time, potentially 
leading to a durable response [5, 7, 20].

Limitations

This study has several limitations. Molecular analyses, includ-
ing immunoglobulin gene rearrangement studies, were not per-
formed, which precluded a definitive assessment of the clonal 
relationship between the brain and lymph node specimens. 
In addition, in the literature review portion, median survival 
could not be reliably determined because of heterogeneous 
follow-up durations and incomplete survival reporting across 
the included cases.
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