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Introduction
Richter’s transformation (RT) is the transformation of chron-

ic lymphocytic leukemia (CLL) or small lymphocytic lympho-
ma (SLL) into a more aggressive lymphoma, most commonly 
diffuse large B-cell lymphoma (DLBCL) [1-3]  Transformation 
into Hodgkin lymphoma and other rare subtypes has been re-
ported [4]. This  complication affects up to 15% of CLL patients 
throughout their disease, with an annual incidence of approxi-
mately 0.5-1% [1-3, 5]. The median time from CLL diagnosis to 
RT is approximately 4 years, even though some patients present 
with concomitant transformation. The median age at diagnosis is 
approximately 66 years [6]. Certain  CLL features  are associated 
with an increased risk of RT, such as advanced-stage disease, 
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unmutated Immunoglobulin Heavy Chain Variable (IGHV) sta-
tus, the IGHV stereotyped subset number 8 (IGHV4-39-IGHJ5), 
neurogenic locus notch homolog protein 1 (NOTCH1) muta-
tions, deletion 17p and/or TP53 mutation, and del (11q). Near 
tetraploidy is associated with a high risk of RT in patients receiv-
ing ibrutinib [5, 7]. In a large study, deletion 13q had a protective 
effect on the risk of RT [8]. RT is associated with rapid progres-
sion and poor prognosis, especially if the transformation is clon-
ally related [9, 10]. Clonally unrelated RT patients have a better 
prognosis with  a median progression-free survival (PFS) of 62.5 
months versus  14.2 months in those with clonally related disease 
[9]. The cell of origin is generally of an activated B-cell (ABC) 
type, expressing post-germinal center markers such as IRF-4, 
whereas only 5–10% display a germinal center B-cell (GCB) 
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phenotype, expressing CD10 and/or BCL6 [11]. Moreover, CLL 
markers such as CD5 and CD23 can be dim or negative in RT [2].

While RT predominantly involves lymph nodes, extranodal 
presentations, including central nervous system (CNS) involve-
ment, have been reported. Isolated CNS involvement in RT is 
rare, and there are no current standardized treatment protocols 
[12-15]. Management strategies are generally extrapolated from 
treatments for primary CNS lymphoma (PCNSL), often includ-
ing high-dose methotrexate (HD-MTX) and other CNS-pene-
trant chemotherapeutic agents [13, 16, 17]. Patients with isolated 
CNS-RT sensitive to HD-MTX can achieve long-term remission 
with autologous stem cell transplant (ASCT) consolidation [6, 
13]. In the current case report, we describe a rare, unique pa-
tient who has concurrent CLL with bone marrow and lymph node 
involvement and isolated HD-MTX refractory clonally related 
CNS-RT, without evidence of systemic transformation.

Case Presentation 
A 60-year-old male with a history of CLL not meeting treat-

ment criteria since diagnosis presented with progressive neu-
rological symptoms, including left-sided paralysis, vision im-
pairment, and cognitive decline. Small, palpable axillary lymph 
nodes were present on the physical exam. Magnetic resonance 
imaging (MRI) of the brain with and without (w/wo) contrast re-
vealed a large, enhancing right parietal brain lesion that was 6.0 x 
7.6 x 6.1 cm with significant mass effect and a 5 mm right-to-left 
midline shift and signs of early ventricular entrapment (Figure 
1). Complete blood count demonstrated white blood cell (WBC) 
count of 44 103/uL with an absolute lymphocytosis at 65%, he-
moglobin (Hgb) of 14.1 g/dL, and platelet count of 300 103/uL. 
Computed tomography (CT) of the chest, abdomen, and pelvis 
revealed innumerable prominent lymph nodes with borderline 
increase by size criteria. Needle biopsy of a right axillary lymph 
node demonstrated complete effacement of the lymph node by 
small monotonous lymphocytes with irregular nuclear contours 
and multiple large proliferation centers. The immune phenotype 
was cluster of differentiation (CD)20 (+), paired box 5 (PAX5) 
(+), CD5 (+), CD23 (+), CD3 (–), BCL-1 (–), BCL-2 (–), and the 
Ki67 index was 70% in the proliferation centers. Flow cytome-
try demonstrated lambda-restriction. Overall morphologic find-
ings were consistent with a histologically aggressive small lym-
phocytic leukemia/chronic lymphocytic leukemia (SLL/CLL).  

Karyotype was normal male (46, XY [20]). CLL Fluorescence 
In Situ Hybridization (FISH) analysis showed chromosome 13q 
homozygous deletion leading to the deletion in lymphocytic leu-
kemia 1 (DLEU1) and 2 (D138319 region) in 77.3% of the cells 
(NeoTYPE CLL FISH Panel). Immunoglobulin heavy chain vari-
able region (IGHV) was mutated. Myeloid differentiation prima-
ry response 88 (MYD88) leucine position 265 proline (L265P) 
gain-of-function (GOF) mutation was present while TP53 was 
wild type (NeoGenomics, NeoTYPE Analysis CLL profile). The 
lymph node biopsy sample was sent for Tumor Portrait assay 
with BostonGene. Ribonucleic acid (RNA) sequencing revealed 
Cyclin D1 expression. Additionally, the bone marrow biopsy re-
vealed 10% involvement of the marrow cellularity by CLL with 
identical chromosomal abnormality and mutational profile as the 
lymph node. At the time of presentation, the patient had Binet 
stage B (intermediate risk) and Rai stage 1 CLL [18, 19].

A right parietal craniotomy was performed, and the pathology 
report from the removed tumor revealed a diagnosis of LBCL, 
of a non-germinal center B-cell immunophenotype by Hans’ al-
gorithm [20]. The immune phenotype was CD20 (+), CD5 (+), 
BCL6 (+), BCL-2 (+), PAX5 (+), multiple myeloma oncogene 
1 (MUM–1) (+), MYC protein (+), BCL1(–), CD10 (–), CD138 
(–), CD23 (–), CD30 (–), with a Ki–67 index of 90%. No low-
grade lymphoma/CLL component was found in the biopsy. Flow 
cytometry of the tissue showed a CD5 (+) monoclonal B-cell pop-
ulation, kappa-restricted, with bright CD20 expression, CD38 ex-
pression, and negative CD23 expression. The LBCL was positive 
for the genetic mutations CREBBP Y1433_D1435delinsDLE 
(variant allele frequency, VAF 34.3%), ETV6 S257Tfs9 (VAF 
48.4%), and PRDM1 E153 (VAF 45.2%) mutations (NeoGenom-
ics). Further CNS tumor tissue analysis utilizing BostonGene Tu-
mor Portrait assay revealed CD79B Y196N GOF mutation (VAF 
100%), PRDM1 E153 loss-of-function mutation (VAF 45.1%), 
and negativity for MYD88 mutations. LBCL was positive for 
HLA Class I loss of heterozygosity. Lymphoma genetic classi-
fication by next-generation sequencing was consistent with the 
MCD/A53 subtype. Based on RNA sequencing results, the tu-
mor microenvironment was immune-inflamed with high PDL1 
expression (BostonGene). IGHV sequencing of the framework 1 
(FR1) clonal rearrangement sequence 1 and FR2 rearrangement 
1 in the brain lesion sample had 100% identity with each other, 

Figure 1: Brain MRI W/WO contrast of a 60-year-old male with PCNSL. Figure 1A was obtained at presentation; 
Figure 1B shows persistent PCNSL following 2 cycles of HD-MTX. The final two images reveal radiographic 
improvement after 2 (Figure 1C) and 4  (Figure 1D) cycles of Pem-Zan, respectively. 
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and FR1 and FR2 clonal rearrangements 1 and 2 were detected 
in the peripheral blood, demonstrating clonal relatedness of the 
CLL and CNS large B cell lymphoma. This indicates Richter’s 
transformation in the CNS, albeit with a different light chain ex-
pression.  

The patient received an initial cycle of HD-MTX 3.5g/m2 
with a brief steroid taper with improvement in neurological 
symptoms. A brain CT scan wo contrast, 12 days post first dose 
of HD-MTX, demonstrated improvement in mass effect and a 
3.1 cm right parietal lesion with surrounding edema consistent 
with treatment response. The patient then received a second dose 
of HD-MTX 3.5 g/m2 with a brief dexamethasone taper, which 
was completed approximately 1 week after HD-MTX adminis-
tration . However, before the scheduled third dose of MTX, the 
patient presented with recurrent significant worsening neurolog-
ic deficits, including the inability to ambulate. A brain MRI w/
wo contrast demonstrated progression of the right parietal lobe 
mass, now measuring 6.5 x 5.0 x 4.2 cm with confluent periven-
tricular and corpus callosum enhancement of the splenium and 
body, as well as left parietal lobe involvement (Figure 1). Sur-
rounding T2/FLAIR hyperintensity was observed, which was 
suggestive of edema and infiltrating tumor. A 7 mm midline shift 
to the left was noted, but there was no evidence of hydroceph-
alus. In comparison to prior non-contrast CT scans, the mass 
effect of the CNS lymphoma was significantly more prominent, 
with invasion into the posterior horns of both lateral ventricles, 
causing a midline shift and increased surrounding vasogenic 
edema. Despite the initial radiological and clinical response to 
HD-MTX, the patient's disease  progressed after two cycles. The 
patient was started on dexamethasone 4 mg orally 4 times a day 
with incomplete improvement of neurological symptoms. 

The patient was enrolled in a clinical trial of pemetrexed-za-
nubrutinib (Pem-Zan) (NCT05681195). At that time, the patient 
had been on 16 mg dexamethasone per day for over 9 days. A 
CT scan with contrast of neck, chest, abdomen, and pelvis, tes-
ticular Doppler US, and a full spinal MRI w/wo contrast found 
no new systemic involvement, and stable small size lymphade-
nopathy consistent with a history of CLL. No evidence of lym-
phoma was found on ophthalmologic examination. The patient 
was then treated with pemetrexed 900 mg/m2 intravenously ev-
ery 3 weeks for a total of 5 cycles and zanubrutinib 160 orally 
twice per day. Per the protocol, zanubrutinib was held two days 
before, on the day of, and on the day after pemetrexed to avoid 
drug to drug interaction (DDI). The rationale for this measure 
is based  on report by Lionakis et al. 2017 indicating that there 
may be an antagonistic relationship between BTK inhibitors 
and anti-folate agents [21]. Supportive care consisted of peg-fil-
grastim with each cycle, folic acid and B12 supplementation, 
and dexamethasone the day before, the day of, and the day after 
pemetrexed (Pemetrexed Package Insert). Following two cycles 
of Pem-Zan, an MRI of the brain w/wo contrast revealed near 
complete resolution of extensive areas of confluent periventric-
ular enhancement and corpus callosum enhancement, with min-
imal residual corpus callosum splenium linear enhancement and 
reduction in vasogenic edema and mass effect (Figure 1). This 
was consistent with a partial response  (PR) in accordance with 
the International PCNSL Collaborative Group's (IPCG) criteria 
[22]. Dexamethasone was gradually tapered and discontinued 

completely on the day 9 of cycle 3 of Pem-Zan. 

Upon the completion of cycle 4 of Pem-Zan, an MRI of the 
brain wo contrast revealed continued treatment response as indi-
cated by complete resolution of enhancement in the treated tumor 
area, reduced residual FLAIR signal, and some cystic changes 
consistent with unconfirmed CR (CRu) [22] (Figure 1). The pa-
tient reported feeling well overall and had intact cognitive func-
tion (mini-mental state examination, MME 29/30). The patient 
completed a total of 5 cycles of Pem-Zan treatment without sig-
nificant complications, with resolution of neurologic symptoms. 
The patient experienced transient grade 1 thrombocytopenia, 
which resolved spontaneously, as well as transient grade 1 eleva-
tion in liver function tests, which resolved with dietary changes. 
There were no grade 2 or higher adverse events reported. The 
patient remained an outpatient throughout Pem-Zan treatment. 
Before ASCT, positron emission tomography (PET) CT showed 
no metabolically active/high-grade lymphoma (Deauville score 
of 1). Bone marrow biopsy demonstrated 1% involvement by 
CLL and was negative for LBCL. The patient underwent car-
mustine-thiotepa 20 mg/kg (BCNU-TT 20) conditioning, ASCT, 
and experienced neutrophil engraftment on day +9. They were 
discharged home on day +13, remaining transfusion-free [23].  

Brain MRI w/wo contrast continues to demonstrate CNS-RT 
remission 10 months post-ASCT. PET-CT did not show systemic 
relapse eight months post-ASCT.  The ClonoSEQ® Minimal Re-
sidual Disease (MRD) assay was positive for the CLL sequence, 
indicating MRD presence on day +103 (Adaptive). CBC and was 
monitored for signs of hematological CLL relapse and has re-
mained negative as of day +292.  

Discussion
CNS involvement with Richter’s transformation is extreme-

ly rare, and its incidence is not defined. Distinct biological risk 
factors for CNS-RT are not described and are thought to be the 
same as those for systemic RT. In the largest series of RT from 
the Mayo Clinic CLL database, about 1 out of 14 RT patients 
had CNS involvement (7%). Of the 15 RT patients with CNS in-
volvement, 10 had CNS involvement at RT diagnosis; of those, 4 
had isolated CNS-RT, while 5 developed CNS involvement with 
RT progression. The median time from RT diagnosis to CNS in-
volvement was 14.9 months (range 2.8-41.1). Six were of the 
GCB subtype while 3 were of the non-GCB subtype [13].  

Molecular characteristics unique to CNS-RT have not been 
described. Approximately 96% of PCNSLs carry mutations in 
the NF-κB signaling network, leading to its aberrant activation. 
CD79B, which is a part of the BCR complex, is mutated in 83% 
of cases of PCNSL, while MYD88, an adaptor protein down-
stream of Toll-like receptor, is mutated in 76% of PCNSL, with 
67% of PCNSLs reported to be double mutant [24-26]. Activat-
ed Bruton kinase (BTK) preferentially forms a complex with 
MYD88L265P mutant, leading to the activation of the NF-κB 
pathway. BTK inhibition results in decreased formation of the 
MYD88-BTK complex with CD79B and MYD88 double mu-
tants, benefiting the most from BTK inhibition [27, 28]. The 
case of this patient is unique as the CLL carried MYD88 L265P 
gain of function (GOF) mutation, while the CNS LBCL lesion 
was positive for CD79B Y196N GOF mutation. MYD88 mu-
tations are uncommon in CLL and were reported to occur in 
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3.1% of a large cohort of 1779 patients, where 2.1% of patients 
had MYD88L265P GOF mutation, while the rest had MYD88 
non-L265P mutations. Patient characteristics of MYD88L265P 
mutants differ from those of MYD88 non-L265P. MYD88L265P 
mutants have lower beta-2 microglobulin, are more frequently 
negative for CD38 and ZAP70, have a higher frequency of mu-
tated IGHV and isolated del (13q14.3), and a lower frequency of 
del(11q22.3) and mutations of NOTCH1 and SF3B1. 

MYD88 non-L265P mutants are more similar to CLL patients 
with wild-type MYD88. There is no difference in time to first 
treatment when comparing MYD88-mutated vs. wild-type CLL 
patients before and after stratification according to IGHV mu-
tation status [29]. While MYD88 mutations are associated with 
the extra-lymphatic disease in DLBCL, and PCNSL is enriched 
in MYD88 mutations, with various studies showing an aver-
age 60.8% (33-100%) of PCNSL carrying the MYD88 L265P 
mutation, there are no consistent reports of the association of 
MYD88L265P mutation in CLL with CNS involvement or CNS 
RT [28]. There is only one case report of a MYD88 mutation in 
CLL as well as in CNS-RT, large B cell histology, which hints 
at the possibility of its significance in CNS-RT pathogenesis 
[17]. Another case report describes a CNS-RT double mutant for 
MYD88L265P GOF and CD79BY196F GOF mutations respon-
sive to ibrutinib, yet again prompting further exploration of the 
BCR signaling axis mutations in CNS-RT [30].  It is possible that 
the relationship between the incidence and pathogenicity of the 
BCR-signaling axis mutation has not been reported due to the 
low testing for MYD88 and CD79b mutations in CLL, especially 
in CNS-RT pathologic samples [17]. 

The patient in the current case report represents an exceptional-
ly rare case of RT; there was no evidence of transformed disease 
outside of the CNS [12, 13]. Additionally, the patient had CLL, 
positive for 13q deletion, which is typically a favorable prognos-
tic factor in CLL and is reported to be protective of RT [31]. An-
other unusual feature in our patient is a mutated IGHV, as about 
80% of RT cases are IGHV-unmutated [32].  

Notably, CLL was lambda-restricted, and the RT was kappa-re-
stricted. This raises the question of whether the LBCL lesion in 
the brain was related to the original CLL. However, CLL may be 
biclonal with distinct kappa and lambda chain-restricted B cell 
populations [33, 34]. A kappa-restricted subclone may have ex-
isted within the original CLL and remained undetected. The RS 
may have evolved from the kappa-restricted subclone that may 
have gone undetected in the CLL. It is also possible that the B cell 
clone that evolved into LBCL separated at the pro-B cell stage, 
the stage at which IGHV rearrangement occurs, as evidenced by 
IGHV sequencing, which showed clonal relatedness between the 
CLL and CNS-RT lesion [35]. Clonal relatedness of CLL and 
RT was reported to be associated with treatment resistance and 
particularly poor outcomes, with the median OS of 14.2 months 
versus 62.5 months in the clonally unrelated cohort [4].

In the Mayo retrospective CNS-RT series, four patients with 
isolated CNS-RT were treated with HD-MTX-based regimens, 
of whom 3 achieved CR and were consolidated with ASCT, fol-
lowed by durable remission. The patient who failed to achieve 
CR with HD-MTX received whole-body radiation therapy 
(WBRT) at progression and subsequently succumbed to the dis-

ease. The six patients with concomitant CNS and systemic RT 
received CNS-directed (HD MTX, n=5 or WBRT, n=1) and 
systemic therapy with very short disease control time and lim-
ited survival (2.1-19.1 months).  All 5 patients who developed 
CNS involvement at RT progression after 1-2 lines of therapy 
received HD-MTX-based regimens, albeit with short responses 
and short survival (0.8-9.2 months). Only 1 patient had CR but 
eventually relapsed after 2 years (32-month survival). The OS in 
patients with RT and CNS involvement was 9.4 months. How-
ever, those with CNS involvement at initial RT diagnosis had 
numerically longer OS than those who developed CNS involve-
ment at RT progression (median OS 13 vs 4.1 months). Patients 
with isolated CNS-RT involvement had better OS compared to 
patients with both CNS and systemic RT involvement (median 
OS 32 vs 5.3 months, P = 0.009). None of the patients who did 
not achieve a CR with HD-MTX-based regimens survived. Only 
the 3 patients with isolated CNS-RT who achieved CR with HD-
MTX and were consolidated with ASCT achieved long-term  
PFS (77-42 months). These results highlight the dismal progno-
sis in CNS-RT patients who fail to achieve CR to HD-MTX [13]. 

Systemic RT is frequently chemotherapy-resistant, with a dis-
mal one-year survival of less than 50% with traditional treat-
ment approaches [36]. Nevertheless, the introduction of targeted 
therapies, such as checkpoint inhibitors (CPIs) and BTKis, holds 
promise in improving Richter’s outcomes. Richter’s patients 
treated with a CPI tislelizumab and zanubrutinib had an OR of 
58.3% and a 12-month OS of 74.7% [37]. Among RT patients 
treated on the MOLTO trial with venetoclax, atezolizumab, 
and obinutuzumab, 67.9% responded. The median durations of 
response, PFS, and OS were 11.7, 16.2, and 31.6 months, re-
spectively [38]. Although lisocabtagene maraleucel is currently 
FDA-approved for CLL, patients with CNS involvement and 
Richter’s transformation were excluded from the pivotal TRAN-
SCEND CLL 004 trial, limiting the generalizability of these re-
sults to this high-risk population [39-41] (NCT04792489). Nev-
ertheless, there is no described standard strategy to treat CNS-RT, 
especially relapse/refractory (R/R) to HD-MTX regimens.  

The current case study patient was initially treated with HD-
MTX, with PD signifying a dismal prognosis [13]. Given the 
lack of standard treatment options, the patient was enrolled in 
the NCT05681195 protocol and treated with Pem-Zan. The pa-
tient achieved a PR after 2 cycles of treatment, and subsequent-
ly a CRu after 4 cycles of treatment. After 5 cycles, he under-
went carmustine-thiotepa conditioning and ASCT. The patient 
remains in remission from CNS-RT at 10 months post-ASCT, 
while CLL was detectable in the blood at MRD level (Clono-
SEQ, Adaptive) at 3.5 months post-ASCT.

 Pemetrexed was chosen as a combination partner with zanu-
brutinib due to its known activity in R/R PCNSL, good safety 
profile, and outpatient administration. Pemetrexed is a promising 
antifolate agent that targets multiple steps in the folate produc-
tion pathway as opposed to MTX, which primarily inhibits dihy-
drofolate reductase (DHFR). Pemetrexed interrupts thymidylate 
synthase and DHFR in the purine synthesis pathway and inhibits 
glycinamide ribonucleotide formyltransferase and aminoimidaz-
ole carboxamide formyltransferase in the pyrimidine synthesis 
pathway. Pemetrexed has demonstrated activity in de novo and 
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HD-MTX refractory PCNSL and secondary CNS lymphoma 
(SCNSL) [20, 42].  In a study of 12 PCNSL patients, 4 achieved 
a complete response and 6 had a partial response [20]. Peme-
trexed was also studied in a phase I trial for the treatment of 
R/R CNSL. Main adverse events included fatigue (82.4%), ane-
mia (82.4%), and neutropenia (70.6%). The maximum tolerated 
dose (MTD) was established at 900 mg/m2. The ORR, including 
CR+PR, was 57.1%, and the disease control rate (DCR), includ-
ing PR+CR+SD, was 71.4%. The 6-month PFS and 12-month 
PFS rates were 35.7% and 21.4%, respectively, with median 
PFS and OS durations of 4.2 months and 44.5 months, respec-
tively. The estimated 1-year, 2-year, and 5-year survival rates 
were 78.6%, 64.3%, and 35.7%, respectively. Patients remained 
on treatment until either a complete response was achieved or 
cycle eight were completed. From the evaluable patients, the 
median number of treatment cycles was 6.4 ± 3.4 [43]. In a pro-
spective study, 11 patients with R/R PCNSL were treated with 
pemetrexed. Ten of 11 patients had failed prior HD-MTX. The 
median number of doses of pemetrexed administered was 10, 
with an associated CR rate of 36%, overall response rate of 55% 
and a disease control rate of 91%. The 6-month PFS was 45%, 
the median PFS was 5.7 months, and the median OS was 10.1 
months. The most common adverse events were hematologic. 
Only 1 patient required a dose reduction for hematologic tox-
icity, and 1 patient was unable to restart because of a grade 3 
thrombocytopenia [42]. Due to its activity in HD-MTX refrac-
tory CNS lymphoma, its favorable toxicity profile, and outpa-
tient administration, pemetrexed can serve as a backbone for 
the treatment of R/R CNS lymphoma in targeted therapy and 
immunotherapy trials.  

Zanubrutinib is a selective BTK inhibitor with a favorable 
toxicity profile. It exhibits excellent activity in de novo and 
R/R CLL [44, 45]. A small study demonstrated that zanubru-
tinib exhibits excellent blood-brain barrier penetration in hu-
mans, supporting its further investigation for the treatment of 
CNS lymphoma [46]. In a PRiZM+ Phase II platform study (IS-
RCTN90634455), Zanubrutinib demonstrated durable respons-
es in R/R PCNSL (Fox 2025). Due to the known activity in both 
CLL and HD-MTX refractory PCNSL, Pem-Zan combination 
treatment was deemed to be appropriate for a patient with CLL 
as well as HD-MTX refractory CNS-RT. The patient harbored 
activating BCR-BTK pathway mutations, MYD88 L265P GOF 
in CLL, and CD79B Y196N GOF in CNS-RT. Both CLL and 
CNS-RT responded to the Pem-Zan combination. The CD79B 
mutation in the CNS-RT lesion may have contributed to its sen-
sitivity to zanubrutinib, highlighting the importance of molecu-
lar mutational analysis in the era of targeted therapies.  BCNU-
TT ASCT was chosen as a consolidative option once a CR was 
achieved.  TT-based ASCT consolidation is the best consolida-
tive therapy in PCNSL, known for achieving durable remissions 
[47]. Additionally, CNS-RT patients who were consolidated 
with ASCT can achieve long-term PFS [13]. 

Conclusion
The Pem-Zan combination therapy was well-tolerated and 

demonstrated clinical activity in this patient with HD-MTX-re-
fractory CNS-RT. CD79B mutation in the BTK pathway may 
have contributed to zanubrutinib sensitivity. Pem-Zan is conve-

nient, as it is administered fully on an outpatient basis, unlike most 
standard CNS-directed regimens. The Pem-Zan (NCT05681195) 
clinical trial is currently open for enrollment for the relapsed or 
refractory PCNSL and SCNSL, including large cell CNS trans-
formation of indolent lymphomas. 
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