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Introduction: Primary pituitary lymphoma (PPL) is a rare disease characterized by lymphoma confined to the sella or
parasellar region without systemic involvement. The clinical symptoms of PPL may include headache, hypopituitarism, visual
field disturbance and visual impairment. To date, there is no established standard treatment for this condition.

Here, we present a case of successful treatment with a Bruton’s tyrosine kinase (BTK) inhibitor.

Case report: A 78-year-old man with a history of severe left renal insufficiency caused by retroperitoneal fibrosis, and
sequential right nephrostomy, underwent brain magnetic resonance imaging (MRI) due to the altered hormonal status. An
enlarged pituitary stalk was noted and led to a diagnosis of lymphocytic hypopituitarism.

Six months later, visual field disturbance and visual acuity deterioration developed, and an MRI revealed a neoplastic lesion
and further enlargement of the stalk and the pituitary itself, with an obvious optic nerve compression. Expedited
transsphenoidal partial resection was performed to relieve the compression. Pathophysiology led to the diagnosis of the large
B-cell ymphoma of the germinal center origin. Because of the patient’s poor renal function, high-dose methotrexate therapy
was not an option; rather, the patient was treated with a BTK inhibitor - tirabrutinib. Symptoms improved within a week, and

a follow-up MRI confirmed a marked reduction of the pituitary lesion.

Conclusion: BTK inhibitors may be considered as a first-line treatment option for PPL, especially in patients with

contraindications for other treatment protocols.
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Introduction

Malignant lymphomas originating from the central nervous
system, or primary central nervous system lymphoma (PCNSL)
account for about 3% of intracranial malignancies', with those
arising within the sella turcica region being extremely rare’.
Primary malignant lymphoma of the pituitary gland (primary
pituitary lymphoma, PPL) is generally considered when a
lymphoma is confined to the sella or parasellar region, without
systemic invasion®. The relevant clinical symptoms of include
headache, hypopituitarism, and visual field and acuity
disturbances.

Primary pituitary lymphoma is extremely rare, lacks evidence
regarding treatment, and is typically treated the same way as
PCNSL*. High-dose methotrexate (MTX) and the whole-brain
radiation therapy of 3040 Gy, is the standard of treatment for
newly diagnosed PCNSL in Japan. In patients with relapsed
disease, high-dose MTX with rituximab-based retreatment;
monotherapy with rituximab, topotecan, and temsirolimus; as
well as the Bruton's tyrosine kinase (BTK) inhibitors; have been
tried, but the optimal therapy is yet to be elucidated’.



Bruton's tyrosine kinase (BTK), a downstream mediator of the
B-cell antigen receptor (BCR), has been linked to a number of
B-cell malignancies. BTK inhibitors suppress tumor cell growth
by inhibiting BTK activity, and have been shown to be effective
against PCNSL°. Tirabrutinib is a second-generation BTK
inhibitor that is more potent and selective than those of the first
generation®. It is approved in Japan for the treatment of
relapsed/refractory PCNSL, and it’s urine excretion accounts for
only about 10% of the total’.

With a PPL only partially resected, and limited
chemotherapeutic options due to the renal insufficiency, we
aimed to complement the initial surgery with tirabrutinib
monotherapy.

Case report

A 45-year-old male patient was admitted to the infectious
diseases hospital on December 18, 2021. He was treated for a
SARS-CoV-2 infection complicated by bilateral poly-segmental
pneumonia. Since admission, the patient had a severe headache
(up to 8 points on a visual analog scale).

A 78-year-old male was referred to our department by an
ophthalmologist because of visual field disturbance and visual
acuity deterioration; with a suspected pituitary neoplasm.
Except for the bitemporal hemianopsia, the patients other
neurological status was unremarkable.

Six months prior, the patient was diagnosed with lymphocytic
hypopituitarism after brain magnetic resonance imaging (MRI)
revealed an enlarged pituitary stalk. Anterior and posterior
pituitary hormones secretions were insufficient, and hormone
replacement therapy involving levothyroxine, hydrocortisone,
and desmopressin was started. Symptoms improved, and he was
followed up with outpatient visits.

Repeated MRI revealed a pituitary lesion, enlarging the pituitary
gland and the stalk, extending from the sella turcica to the
cephalic region and compressing the optic nerve (Figure I).

Figure 1. MRI simple T1-weighted image (sagittal and coronal planes): A. at the first
visit to the previous hospital; B. the tumor had enlarged 6 months after the first visit.




The patient had a medical history of retroperitoneal fibrosis, left
renal insufficiency, and right nephrostomy, which required
regular replacement. Blood laboratory tests revealed low levels
of total protein, albumin, and an estimated glomerular filtration
rate (32.6 mL/min/L), and elevated levels of C-reactive protein,
IgG, IgA, 1gM, IgG4, prolactin, and anti-neutrophil cytoplasmic
antibody. The patient also exhibited low levels of anterior
pituitary hormones and slightly elevated levels of ProGRP (90.1
g/mL) and soluble IL-2 receptor (661 U/mL); however, the
tumor markers were negative. [gG4-related hypopituitarism was
considered, therefore, a whole-body FDG positron emission
tomography (PET) scan and CSF examination were performed,
but no abnormalities were detected.

Since the visual field disturbances and visual impairment
progressed, an expedited transsphenoidal resection was
performed.

Histopathological examination revealed a lesion of lymphocyte-
like atypical cell proliferation with a necrotic background.
Immunohistochemistry indicated that the atypical cells were
positive for CD20 and BCL6 staining and negative for MUM1
staining, and had an MIB1 labeling index of ~70%; thus, a
diagnosis of large B-cell lymphoma of germinal center origin
was established (Figure 2). Bone marrow aspiration, to
investigate the possibility of bone marrow involvement,
obtained no malignant cells.

Although high-dose MTX is the recommended first-line
treatment according to the national protocol for PCNSL’,
because of his renal impairment and age, the patient received
oral tirabrutinib. Within a week of starting oral administration of
this drug, the lesion exhibited shrinkage, and the patient’s visual
field disturbance and visual acuity improved. However, after 6
weeks of oral administration, severe pneumonia caused by
cytomegalovirus emerged, leading to the discontinuation of
tirabrutinib. Eight weeks after discontinuing the treatment, a
follow-up MRI showed that the tumor disappearance was
maintained (Figure 3).
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Figure 1. Pathology of the pituitary tumor biopsy. A. 20x
hematoxylin-eosin staining showed a lesion consisting of
lymphocyte-like atypical cell proliferation on a background
of necrosis and immunostaining B. 60x: C. CD20 staining
positive, D. MIB1 labeling rate about 70%, E. BCL6 staining
positive, and F. MUM1 staining negative led to a diagnosis of
large B-cell lymphoma, germinal center B-cell-like type.

Figure 1. MRI T1-weighted image (sagittal and coronal planes) 8 weeks after
chemotherapy.




Discussion

To the best of our knowledge, this is the first case report of PPL
treated with tirabrutinib. Even more, the treatment was
successful, and the BTK inhibitor was used as an adjuvant
monotherapy after partial surgical resection.

Primary central nervous system lymphoma involving only the
pituitary gland is rare, with only about 40 adult cases reported to
time. Due to its specifies, one previous study suggested that PPL
should be considered a separate entity from PCNSL, as the
pituitary gland (as well as the pineal) lack a blood-brain barrier
and pose a different embryological structure from the brain
parenchyma, thus constituting for distinguish*®.

Diffuse large B-cell lymphoma is the most common type of
PCNSL’ and this applies to the PPL as well. With the emerge of
the gene expression profiling, two subgroups were identified:
the germinal center B cell-like (GCB); and the activated B cell-
like and heterogenous subtypes (Non-GCB)'’. Unlike our case,
the activated B cell-like is the most common subtype of PCNSL,
usually ascribed as the reason for the poor prognosis''. BTK
inhibitors inhibit the proliferation and induce apoptosis of GCB
PNCSL cell lines, and appear efficient in this particular
subtype'?, thus leading to the good response in our patient as
well.

Primary central nervous system lymphoma is generally treated
with chemotherapy based on high-dose MTX, which bypasses
the blood—brain barrier, but since the pituitary gland does not
have a blood-brain barrier it allows for the wider variety of
efficient options including: high-dose MTX";
cyclophosphamide, doxorubicin hydrochloride, vincristine
sulfate, and prednisone (CHOP) therapy'’; but also, other
protocols with varying efficacy™!>!°. Because of impaired renal
function and the patients advanced age, neither high-dose MTX-
based nor CHOP therapy’ were considered an option in our case,
and oral tirabrutinib was chosen instead.

Surgery is usually not considered in PCNSL'7, however, due to
the frequent compression-related symptoms in PPL, partial
resection to debulk the lesion and obtain histopathology was
fully justified, especially due to the worsening despite
symptomatic treatment. Radiotherapy was frequently used in
PPL'®' but, due to the increased toxicity”’, recently reported
therapies,  omitted the  radiotherapy  from  their
armamentarium’®*?!, and so did us.

The tumor exhibited marked shrinkage 1 week after the
tirabrutinib administration was started. Regardless of the
premature treatment discontinuation after 6 weeks because of
severe infection and omitted radiotherapy, complete remission
was maintained for the next 2 months, suggesting that the
treatment was ultimately safe and effective.

Conclusion

After initial surgical resection and histopathological
confirmation, tirabrutinib appears as a viable alternative
treatment option for patients with PPL, even more so in patients
who are unable to receive other agents for any given reason.
Future prospective studies are needed to establish the efficacy of
BTK inhibitor chemotherapy on the outcome and prognosis of
patients with PPL.
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