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Burkitt lymphoma (BL) is a rare and highly aggressive B-cell non-Hodgkin
lymphoma. While targeted combination chemotherapy can be effective, it is
associated with a high rate of relapsed or refractory disease and a pronounced
propensity for central nervous system (CNS) involvement. Currently, novel
therapies such as chimeric antigen receptor T-cell (CAR-T) therapy have not
demonstrated established ef�cacy in BL. Given the poor prognosis and the
challenge of managing relapsed/refractory BL, the use of bispeci�c antibodies,
speci�cally glo�tamab, as employed in this case, has yielded a favorable
therapeutic outcome. This is particularly noteworthy in the present case, given
the patient’s documented CNS in�ltration. After the failure of �rst-line treatment
in this case, the combination of glo�tamab and a Bruton’s tyrosine kinase inhibitor
(BTKi) was used for six cycles, which signi�cantly improved the patient’s CNS
in�ltration and achieved a long remission period. This provides an opportunity to
try glo�tamab in the treatment of CNS lymphoma, and we look forward to its
con�rmation in more BL patients.
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Introduction

Burkitt lymphoma (BL) is a highly aggressive malignant neoplasm that can occur in
both children and adults. BL can occur at any age and demonstrates a male predominance.
Endemic BL primarily affects children, whereas the sporadic and immunode�ciency-
associated subtypes are more frequently observed in adults, with incidence peaks around
age 50 and in the elderly. US epidemiological data indicate a trimodal age distribution for
male BL patients, with peaks at approximately 10, 75, and a third peak at 40 years of age (1).
Sporadic BL often manifests with abdominal involvement, particularly affecting the
gastrointestinal tract, retroperitoneum, liver, and kidneys. It may also present as a
leukemic phase disease, with 30-35% of patients exhibiting bone marrow in�ltration.
Immunode�ciency-associated BL shows a higher propensity for lymph node and CNS
involvement compared to other subtypes (2). It is characterized by dysregulation of the c-
MYC gene, present in approximately 80% of all cases, with the t(8;14)(q24;q32)
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translocation being the most frequent genetic hallmark (3).
Alterations in the c-MYC gene drive tumorigenesis by promoting
uncontrolled cell proliferation, evading apoptotic regulation, and
ultimately impacting treatment ef�cacy (4). In BL, c-MYC
dysregulation leads to sustained tumor cell proliferation and
activates B-cell receptor signaling, which interacts with the PI3K
pathway to enhance cell survival (5). The Epstein-Barr virus (EBV)
infection status is also a signi�cant factor in�uencing clinical risk, as
different EBV statuses re�ect distinct molecular pro�les and
pathogenic mechanisms (6). Consequently, moving away from
the previous classi�cation into endemic, sporadic, and
immunode�ciency-associated subtypes, the current WHO-HAEM
5 recommends subtyping BL based on EBV status: EBV-positive
and EBV-negative (7). The pathogenesis of BL is widely studied; a
prevailing hypothesis suggests that viral infection of nodal B-cells
precedes MYC translocat ion, subsequently tr iggering
lymphomagenesis. However, alternative data challenge this “virus-
�rst” hypothesis and propose a “MYC-�rst” model, wherein MYC
translocation is the initial event, and EBV’s anti-apoptotic effects act
synergistically to favor lymphomagenesis.

Central nervous system (CNS) involvement is observed in 30%
to 50% of cases, posing additional challenges for disease control (2).
Two large-scale international clinical studies found that patients
under 40 years of age, with a performance status <2, serum lactate
dehydrogenase level <3 times the upper limit of normal, and
without CNS involvement had a 3-year overall survival rate of
96%; however, this group constituted only 18% of the cases. In
contrast, patients with �2 risk factors (46% of cases) had an
expected long-term survival probability of only 59%. The
prognosis is signi�cantly worse for elderly patients, with survival
rates below 10%, likely attributable to their intolerance to intensive
treatment regimens and the presence of inherent disease risk factors
(8, 9).
Case description

The patient is a 78-year-old elderly male who was admitted to
the hospital due to abdominal pain. A CT scan suggested thickening
of the ileal wall with multiple enlarged and partially con�uent
lymph nodes in the abdominal cavity and retroperitoneum, raising
suspicion for lymphoma. A subsequent positron emission
tomography-computed tomography (PET-CT) scan revealed
systemic lymphadenopathy with increased metabolic activity,
suggestive of possible hepatic, splenic, and bone marrow
involvement (Figure 1D left, SUVmax: 14.2). Bone marrow biopsy
Abbreviations: BL, Burkitt lymphoma; CNS, Central nervous system; CAR-T,

Chimeric antigen receptor T-cell; BTK, Bruton’s tyrosine kinase; EBV, Epstein-
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pathology con�rmed BL. The immunophenotype was: CD19(+),
CD20(+), CD10(+), CD138(partial+), CD21(-), CD5(-), CD3(T-
cells+), Mum-1(-), BCL-2(-), BCL-6(-), Ki-67(60%+) (Figure 2A).
FISH analysis was positive for c-MYC rearrangement (45% of cells)
and negative for BCL-2 (Figure 2B). The tumor was EBV-negative.
A comprehensive diagnosis of Stage IV BL was established. At
initial diagnosis, the patient was assessed as having a high-risk
pro�le. The international prognostic index (IPI) score was 5, based
on stage IV disease, age >60 years, involvement of two or more
extranodal sites, an eastern cooperative oncology group (ECOG)
performance status of 2, and a markedly elevated serum lactate
dehydrogenase (LDH) level of 3780 U/L. Serology testing con�rmed
a negative HIV status. The absolute lymphocyte count (ALC) was
1.26 × 109/L.

First-line therapy consisted of R-CHOP like (ECOG score: 2,
body surface area 1.72 m�; Cyclophosphamide 0.6g d1,4 +
Hydroxydaunorubicin 20mg d1 + Vincristine 2mg d1 +
Prednisone 40mg d1-5+ Rituximab 600mg d0). The patient
refused further lumbar puncture and preventive intrathecal
injection. After a follow-up bone marrow puncture smear
examination indicated remission, the patient was discharged.
Prior to the second treatment cycle, the patient experienced a
sudden onset of unilateral ptosis (Figure 1A, left). Lumbar
puncture revealed the presence of blast cells in the cerebrospinal
�uid (Figure 1B, left), con�rming CNS involvement. This was
accompanied by a signi�cant right-sided pleural effusion
(Figure 1C, left); cytological examination of the pleural �uid
identi�ed a proliferation of lymphoid cells (Figure 1C, right).

Second-line therapy was initiated with Glo�tamab 30mg +
Zanubrutinib 160mg twice daily. Obinutuzumab 1000mg was
administered as pre-treatment before the �rst cycle of Glo�tamab,
followed by the Glo�tamab dose-escalation protocol. Following the
�rst infusion of glo�tamab, the patient developed a fever with a
peak temperature of 38.7 °C on day 1, which was accompanied by
hypoxia requiring low-�ow oxygen supplementation (2 L/min).
This clinical presentation was consistent with grade 2 cytokine
release syndrome (CRS) according to ASTCT criteria. The patient
was promptly treated with a single dose of tocilizumab (480 mg)
and supportive care, resulting in the rapid resolution of symptoms.
No subsequent episodes of CRS were observed. Importantly, the
patient did not exhibit any symptoms suggestive of immune effector
cell-associated neurotoxicity syndrome (ICANS) during the entire
treatment period. Concurrent intrathecal chemotherapy with
Methotrexate 12mg was administered during treatment, which
was synchronized with the systemic Glo�tamab treatment cycles.
To achieve rapid cytoreduction and symptomatic control during the
initial phase, an intensi�ed frequency of once to twice per week
was utilized.

The patient’s condition gradually improved, with an increasing
ability to open the affected eye. After 6 cycles of therapy, the ptosis
had resolved completely (Figure 1A, right). Cerebrospinal �uid
(CSF) examinations were performed during each treatment cycle.
Consistent with the clinical course, immature cells were initially
detected in the CSF in early September 2024 (Figure 1B, left). This
was followed by the �rst conversion to a negative result in
November 2024, which has been sustained to date (Figure 1B,
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right). At initial presentation, imaging revealed marked
circumferential thickening of the ileal wall (SUVmax 12.7) with
perienteric exudate, extensive lymphadenopathy in multiple regions
(largest 2.2 cm, SUVmax 14.2), hepatosplenomegaly, and diffusely
increased bone marrow �uoro deoxy glucose (FDG) uptake.
Following six cycles of therapy, all previously noted lesions
demonstrated signi�cant reduction in both size and metabolic
activity, achieving a Deauville score of 3 and indicating a
complete metabolic response (CMR) (Figure 1D). Concurrently,
scattered in�ammatory lesions were also observed in the right lung,
which subsequently resolved with active antibiotics treatment, along
with the disappearance of the pleural effusion. The patient did not
enter maintenance treatment after six cycles of treatment due to the
good therapeutic effect and the high cost of the drug, glo�tamab.
The patient is currently maintained on oral Zanubrutinib therapy
and is undergoing regular follow-up in the outpatient clinic, with no
Frontiers in Oncology 03
obvious recurrence to date (04 Nov. 2025). Speci�c treatment dates
and dosages are detailed in Table 1.
Discussion

The clinical presentation of BL is typically aggressive and rapid
in onset, characterized by elevated lactate dehydrogenase levels
above the upper limit of normal, involvement of the colorectum
(especially the ileocecal region), large tumor masses (�7 cm),
particularly in the abdomen, and advanced disease stage (III or
IV). These features, along with rapid disease progression, warrant
heightened clinical vigilance (10). The present case involves an
elderly male patient with EBV-negative but c-MYC-altered BL. His
initial presentation was dominated by abdominal symptoms with
FIGURE 1

Therapeutic outcomes. (A) Resolution of ptosis symptoms in the patient. (B) Clearance of malignant cells in the CSF. (C) CT images of pleural
effusion and corresponding cytological �ndings during treatment. (D) PET-CT scan showing changes in lesion metabolic activity, indicating a CMR.
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bone marrow involvement, followed by CNS in�ltration and
thoracic involvement during the treatment course. The
pathological diagnosis of this case was reached through a joint
discussion by multiple experts in the pathology department, in
combination with bone marrow �ow cytometry. The reason why
the patient’s Ki-67 index was lower than that of a typical BL was
considered to be due to the fact that the biopsy was taken from the
bone marrow, and the decalci�cation process of the specimen to
some extent affected its expression. Combined with the
immunophenotypic pro�le, these �ndings are consistent with
sporadic BL, indicating a poor prognosis. Moreover, the rapid
progression of the patient’s condition did not fully align with the
Ki-67 index. The patient’s predilection sites and central nervous
system involvement were more consistent with sporadic BL. At that
Frontiers in Oncology 04
time, the patient’s condition was severe, and treatment was initiated
immediately after the bone marrow biopsy, leaving no time for us to
obtain a pathological diagnosis of the abdominal lesion, which was a
regrettable aspect of this case.

Patients with BL experiencing CNS relapse face extremely poor
outcomes, with a median overall survival of just 2.8 months. This
underscores the clinical imperative for incorporating CNS
prophylaxis into treatment strategies for all high-risk patients
(11). Rituximab-based regimens, such as R-CHOP or DA-
EPOCH-R, are not recommended for patients with con�rmed
CNS involvement at baseline, primarily due to the lack of agents
within these regimens that adequately penetrate the blood-brain
barrier. This elderly patient, though presenting with highly
aggressive disease, was frail and intolerant of high-intensity
FIGURE 2

Pathological diagnostic �ndings. (A) H&E staining results and immunohistochemistry (IHC) expression pro�les. (B) Fluorescence in situ hybridization
(FISH) indicates c-MYC and BCL-2 expression.
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