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Early isolated central nervous system relapse
of mantle cell ymphoma successfully treated
with ibrutinib and CAR T-cell therapy

Casny izolovany relaps lymfomu z bunék plasté v centralni
nervové soustaveé uspésné lécen pomoci ibrutinibu a T-lymfocytt
s chimerickym antigennim receptorem
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SUMMARY: Mantle cell ymphoma (MCL) is a relatively rare and clinically distinct subtype of non-Hodgkin lymphoma. Involvement of the central
nervous system is an uncommon manifestation at both diagnosis and recurrence. Central nervous system (CNS) relapse more frequently occurs
in the context of aggressive disease behaviour and portends a poor prognosis. However, advances in therapeutic strategies for MCL have opened
the possibility of achieving durable remission, even in this high-risk presentation. We report a case of a patient who developed an early, isolated
CNS relapse following autologous stem cell transplantation. The patient was successfully treated with a sequential treatment protocol combining
chemoimmunotherapy, ibrutinib and chimeric antigen receptor T-cell therapy.
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SOUHRN: Lymfom z bunék plasté (MCL) je jednim ze vzécnéjsich podtypl B-nehodgkinskych lymfomu. Postizeni centralniho nervového
systému je raritni, a to jak v dobé diagndzy, tak pfi recidivé. Relaps v centrélni nervové soustavé (CNS) se castéji vyskytuje u nemocnych
s agresivnimi biologickymi znaky nemoci a jedna se o prognosticky nepfiznivy stav. Vzhledem k novym terapeutickym moznostem u pacientt
s MCL je nicméné mozné dosazeni dlouhodobé remise i u téchto vysoce rizikovych nemocnych. V této kazuistice popisujeme pfipad pacienta
s ¢asnym izolovanym relapsem v CNS po autologni transplantaci krvetvornych bunék. Pacient byl Gspésné Ié¢en kombinaci imunochemoterapie,
ibrutinibu a T-lymfocytl s chimerickym antigennim receptorem.

KLICOVA SLOVA: lymfom z bunék plastové zény — postizeni CNS - ibrutinib - CAR-T lymfocyty

INTRODUCTION

Mantle cell lymphoma (MCL) is an un-
common subtype of non-Hodgkin lym-
phoma (NHL) with a heterogeneous clin-
ical course. It is typically characterized
by the hallmark chromosomal translo-
cation t(11;14)(q13;932), which results
in the overexpression of cyclin D1. The
most recent World Health Organization
Classification of Haematolymphoid Tu-
mours identifies three clinicopathologic
variants: classic (nodal) MCL, non-nodal
(primary leukemic) MCL, and in situ MCL.
By cytomorphology, three prognosti-

cally distinct variants of nodal MCL are
described: classic, pleomorphic, and
blastoid variants [1]. Approximately 10%
of MCL cases present at diagnosis with
peripheral blood involvement (leuke-
mic presentation), splenomegaly, and
minimal or absent lymphadenomeg-
aly. Some of these patients can be ini-
tially managed with a watch-and-wait
strategy [2]. The majority of patients are
diagnosed at an advanced stage, typ-
ically with nodal or combined nodal
and extranodal involvement, and re-
quire immediate initiation of treatment.

While the historical median overall sur-
vival (OS) ranged between three and
five years, modern diagnostic and ther-
apeutic strategies have extended sur-
vival to more than 10 years [3-5]. Cen-
tral nervous system (CNS) involvement
remains rare, occurring in approximately
1% of newly diagnosed MCL cases and
in 3-5% of relapsed cases [6,7]. Known
risk factors for CNS infiltration include
high-risk morphologic variants (blas-
toid or pleomorphic forms), elevated
lactate dehydrogenase, and, in several
studies, advanced disease stage (Ill/IV),
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a high Mantle Cell Lymphoma Interna-
tional Prognostic Index (MIPI) score, and
an increased Ki-67 proliferation index
(= 30%) [6,8,9]. Although there is no es-
tablished standard of treatment for MCL
with CNS relapse, a combination of sys-
temic chemoimmunotherapy (CIT) and
intrathecal chemotherapy has been
used in most cases. Treatment regimens
mainly include cytostatic agents capable
of penetrating the blood-brain barrier,
most commonly methotrexate (MTX)
and cytarabine (AraC) [8,10]. Alternative
treatment modalities include intrathe-
cal chemotherapy alone, radiotherapy,
or best supportive care. In recent years,
novel treatment options penetrating the
blood-brain barrier have been explored
for MCL patients with secondary CNS in-
volvement including Bruton'’s tyrosine
kinase inhibitors and chimeric antigen
receptor (CAR) T-cell therapy [11,12].

CASE REPORT

A 62-year-old male presented to our
department in September 2023 with
a history of lumbar back pain, fatigue,
and leg cramps. An ultrasound scan re-
vealed massive hepatosplenomegaly,
and blood tests showed severe anaemia
(80g/L), leucocytosis (136 x 10%/L) with
absolute lymphocytosis (127 x 10°/L),
and moderate thrombocytopenia
(97 x 10%/L). The patient’s medical his-
tory included chronic back pain, requir-
ing hospitalization in 2006, and benign
prostatic hyperplasia.

Flow cytometry of peripheral blood
identified clonal B-lymphocytes with
a typical MCL phenotype. Molecular test-
ing confirmed cyclin D1 positivity. Cy-
togenetic analysis with fluorescence
insitu hybridization revealed the t(11;14)
translocation, 11q deletion (with ATM
gene loss), and an isochromosome 8 with
MYC amplification. Computed tomogra-
phy (CT) imaging confirmed hepatosple-
nomegaly and mediastinal and mesen-
teric lymphadenopathy, with a maximum
diameter of 2cm at both sites.

The final diagnosis was established as
MCL with t(11;14), clinical stage IVB ac-

cording to the Ann Arbor classification,
classic morphology on peripheral blood
smear, 11q deletion (ATM gene loss), and
intermediate risk by MIPI score [13]. Due
to the need for urgent treatment initia-
tion and the presence of only minimal
lymphadenopathy, a lymph node bio-
psy and positron emission tomography
/ computed tomography (PET/CT) were
not performed. At the time of diagnosis,
there were no clinical signs or symptoms
of CNS involvement.

The patient began standard CIT, alter-
nating R-CHOP (rituximab, cyclophos-
phamide, doxorubicin, vincristine and
prednisone) and R-DHAOXx (rituximab,
cytarabine, oxaliplatin and dexameth-
asone) regimens. The first two cycles
were complicated by an anti-CD20 in-
fusion reaction, laboratory tumour lysis
syndrome, and infections requiring in-
travenous antibiotics. After two cycles
of treatment, an interim PET/CT scan
showed partial remission. Laboratory
assessment indicated normalization of
blood counts. Following the sixth cycle,
stem cells were successfully harvested
for an autologous transplant. According
to the PET/CT scan, complete metabolic
remission (CMR) was achieved after six
cycles of treatment.

In March 2024, our patient under-
went an autologous stem-cell transplant
(ASCT) after R-BEAM conditioning. Dur-
ing his hospital stay, he experienced
a single episode of grade Il febrile neu-
tropenia and grade Il oral mucositis, as
defined by the Common Terminology
Criteria for Adverse Events (CTCAE) [14].
Patient was discharged in proper condi-
tion on day +19 after stem-cell infusion.
By day +58, he developed neutropenia
(< 1.0 x 10%/L) and T-cell lymphocytosis
(6.0 x 10°/L), as determined by flow cy-
tometry. For potentially early relapse de-
tection, a PET/CT scan was performed
on day + 65, confirming ongoing CMR.
Due to prolonged neutropenia and
for complete restaging on day +107,
a bone marrow biopsy was performed.
No MCL cells were detected, but parvo-
virus B19 was identified by polymerase
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chain reaction testing for opportunistic
viral infections. The patient was started
on immunoglobulin replacement ther-
apy (once monthly) and granulocyte col-
ony-stimulating factor (once or twice
weekly, filgrastim) to maintain an ab-
solute neutrophil count of greater than
1.0 X 10%/L. The treatment was planned
to end once parvovirus B19 negativity
was confirmed in the peripheral blood.

Rituximab maintenance therapy
began in September 2024. In Novem-
ber 2024, however, the patient pre-
sented with tingling in the lower limbs
and lumbar back pain. A physical ex-
amination revealed no lymphadenopa-
thy or hepatosplenomegaly. The patient
did not have B symptoms, and labora-
tory tests revealed only mild neutrope-
nia, with no change from the last check.
A lumbosacral spine CT scan demon-
strated degenerative changes in the
lumbar and sacral spine. A subsequent
emergency visit revealed urinary reten-
tion requiring catheterization, but the
patient was discharged without further
contact with our department. The fol-
lowing day, he was admitted with an
Eastern Cooperative Oncology Group
performance score of 3, severe weak-
ness, and new-onset headache. A neu-
rological examination revealed spinal
ataxia, paraparesis of the lower limbs,
and hyperreflexia. Magnetic resonance
imaging (MRI) showed a tumour in the
Th3-4 segment sized 40 x 3.5mm (Fig.
1). A lumbar puncture confirmed mas-
sive MCL infiltration in the cerebrospi-
nal fluid (CSF). Flow cytometry and mo-
lecular analysis were positive for cyclin
D1 and t(11;14). PET/CT showed no sys-
temic involvement. In the next step,
a ventricular catheter reservoir was in-
serted by a neurosurgeon.

The patient began receiving low-dose
corticosteroids and systemic CIT with
rituximab, MTX, AraC and thiotepa (MA-
TRIX regimen), along with ibrutinib and
intrathecal cytostatic applications (MTX,
AraC) — two procedures in four days. The
first cycle was complicated by CTCAE
grade IV severe colitis, requiring com-
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plex care, including nursing and reha-
bilitation [14]. Subsequent MRI scans
showed no tumour, and CSF examina-
tion revealed a significant reduction in
MCL cells. Due to serious complications
after the first MATRIX regimen cycle,
we continued with only ibrutinib ther-
apy and intrathecal applications (a total
of six).

Due to persistence of CSF involvement
by MCL cells after one cycle of MATRIX
regimen and one month of ibrutinib
therapy with another four intrathecal
applications, the patient was referred
for CAR T-cell therapy with brexucabta-
gene autoleucel. Mononuclear cell col-
lection was performed in March 2025.
The dynamics of CSF involvement by
pathological lymphocytes are shown in
Fig. 2. Following lymphodepletion with
fludarabine and cyclophosphamide,
CAR T-cell therapy was administered in
April 2025. The patient’s hospital stay
was complicated by grade | cytokine re-
lease syndrome, as defined by the Amer-
ican Society for Transplantation and Cel-
lular Therapy, as well as by prolonged
pancytopenia (moderate anemia, severe  Fig. 1. Thoracic lesion on an MRI scan in November 2024.

percentage (%)

3.12. 10.12. 17.120 24.12. 3112, 7.1, 14.1. 21.1. 28.1. 4.2, 11.2. 18.2. 25.2. 4.3. 11.3. 18.3. 25.3.
2024 2024 2024 2024 2024 2025 2025 2025 2025 2025 2025 2025 2025 2025 2025 2025 2025

date

Fig. 2. Mantle cell ymphoma cell counts in the cerebrospinal fluid during the treatment.
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Fig. 3. Our patient three months
after CAR T-cell therapy (with his
permission).

thrombocytopenia, and severe neutro-
penia), meeting the criteria for grade
[l late immune effector cell-associated
haematologic toxicity [15,16]. A fol-
low-up PET/CT scan, lumbar puncture,
and bone marrow biopsy three months
after CAR T-cell therapy showed no evi-
dence of MCL, although the patient re-
mained severely pancytopenic, with an
improved neurological status (Fig. 3).
Written informed consent for the publi-
cation of the clinical details and images
in this case report was obtained from
the patient.

DISCUSSION

Despite advancements in MCL man-
agement, the diagnosis and treatment
of CNS relapse remain significant clini-
cal challenges. By the time of diagnosis
our patient had not been suspected of

having CNS involvement (only an inter-
mediate MIPI score and no high-risk cy-
tomorphology — with the limitation that
morphology was only assessed by pe-
ripheral blood smear; no specific neu-
rological symptoms), and despite ad-
vanced intensive treatment and ASCT,
early relapse occurred [5]. Our treat-
ment approach with ibrutinib is based
on a published paper by Rusconi etal.,
in which ibrutinib monotherapy was
shown to improve median OS and pro-
gression-free survival (PFS) compared
with CIT (16.8 vs. 4.4 months and 13.1 vs.
3.0 months, respectively) in MCL pa-
tients with CNS infiltration [17]. The
combination of CIT and ibrutinib has
only been published in a small case se-
ries by Tucker etal. (three MCL patients
receiving the combination with MTX or
AraC) and in a case report by Oh etal.
(one MCL patient receiving the combi-
nation with a platinum regimen) [18,19].
The use of other Bruton’s tyrosine kinase
inhibitors in this setting has also been
described, for example, in a case report
involving acalabrutinib [20]. In our case,
we also present the possibility of im-
planting a ventricular catheter reservoir
(Ommaya reservoir) for safety reasons
and need for repeated lumbar punc-
tures (for intrathecal chemotherapy and
treatment response monitoring) [21].
With a complete response in the spine
lesion but still detectable MCL cells in
the CSF, our patient required additional
anti-lymphoma treatment. The use of
CART-cell therapy for relapsed MCL with
CNS involvement was first reported in
2023 by Wang Y. etal. and subsequently
by other groups. These studies showed
high overall response rates (75-92%)
but relatively short PFS at 12 months,
with follow-up still limited [12,22-24].
Another treatment option for our pa-
tient could be allogeneic hematopoietic
cell transplantation (allo-HCT). However,
given the fact that European Society for
Blood and Marrow Transplantation reg-
istry data comparing CAR T-cell therapy
and allo-HCT showed one-year non-re-
lapse mortality of 3.6 % vs. 21.2 % and
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one-year OS of 81.3 % vs. 59.2 %, respec-
tively, even in populations without CNS
involvement, CAR T-cell therapy was our
preferred choice [25].

As novel agents and combination regi-
mens for systemic MCL relapse are being
developed, more data are expected for
CNS relapses as well. One important re-
maining question is whether the inci-
dence of CNS relapse will decrease as
more patients receive Bruton’s tyrosine
kinase inhibitors in the first-line setting.
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