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1 |  INTRODUCTION

Chronic lymphocytic leukemia (CLL) with central nervous 
system (CNS) involvement is a rare and severe condition.1,2 
There is currently no consensus regarding optimal manage-
ment.3,4 Venetoclax, an oral BCL-2 inhibitor, has recently 
proven to be effective for refractory/relapsed CLL when 
administered with or without rituximab.5,6 Venetoclax is a 
small molecule which is also able to cross the blood-brain 
barrier as reported in a recent case study demonstrating 
its clinical and radiological efficacy in a patient with CNS 
involvement.7

2 |  CASE PRESENTATION

We report the case of a seventy-one-year-old patient diag-
nosed with CLL in 2006, initially without any indication 

for treatment (as per IwCLL2008 criteria). He received one 
cycle of fludarabine-cyclophosphamide-rituximab in April 
2014 which was discontinued due to profound cytopenia. 
This was followed by two cycles of rituximab-bendamustine 
in April-May 2016 which had to be discontinued despite 
bulky splenomegaly because of transfusion-dependant ane-
mia, grade 4 neutropenia, and grade 3 thrombocytopenia. At 
this point, the patient was considered chemo-refractory and 
was referred to our hospital. The initial molecular biology 
and cytogenetic work-up detected a complex karyotype as-
sociated with an 11q deletion (24%) and one mutation in the 
TP53 gene (exon 5, variant allele frequency (VAF) = 11%). 
IgHV was not mutated. Ibrutinib 420 mg per day was started 
on June 2016 and led to a partial response (normal physi-
cal examination and abdominal ultrasound with persistent 
hyperlymphocytosis).

After 24 months of therapy, the patient was readmitted to 
the Hospital's emergency department due to a transient ep-
ileptic seizure. Laboratory tests detected thrombocytopenia 
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(grade 2), anemia (grade 1), but no hyperlymphocytosis. The 
physical examination confirmed the progression of CLL 
under ibrutinib with an enlarged spleen, palpable axillary, 
and cervical adenopathies. The neurological examination 
was also abnormal with decreased left upper limb strength 
(with pyramidal syndrome), left hemianopsia, and visual 
hallucinations. Bone marrow aspiration detected 12% lym-
phocytes (including 25% with CLL phenotype, TP53 exon 
5 mutation VAF = 1.5%, considered as a minor bone mar-
row infiltration). A lumbar puncture found no evidence of 

CLL or infection. The spleen biopsy confirmed the relapse 
diagnosis and “accelerated CLL” features but did not sup-
port a Richter transformation (PET/CT showed no additional 
FDG avid lesions). The brain MRI confirmed an increased 
signal in the right parietotemporal leptomeninx in FLAIR 
and diffusion sequences. The electroencephalogram (EEG) 
showed generalized periodic epileptiform discharges, which 
were more prominent in the right cerebral hemisphere, sug-
gestive of cerebral injury. Additional tests were performed 
to attribute a differential diagnosis: bacterial, mycobacterial, 

F I G U R E  1  Brain magnetic resonance imaging (MRI) of central nervous system involvement (CNSi) became apparent during ibrutinib 
therapy and was treated with high-dose methotrexate, rituximab, and venetoclax. A, Brain MRI scans at diagnosis of the CNSi, showing increased 
signal intensity in the right parietotemporal leptomeninx and parenchyma on FLAIR and diffusion sequences, with no restriction in ADC sequence, 
no vascular enhancement in postcontrast T1-weighted sequence, and no perfusion abnormality, favoring a meningoencephalitis diagnosis. (a) Axial 
fluid-attenuated inversion recovery (FLAIR) sequence, (b) perfusion sequence (normal), and (c) axial brain MRI T1-weighted image. B, After 
3 wk of venetoclax treatment, neurologic symptoms suddenly worsened. Repeat brain MRIs showed an increase in right parietotemporal edema, 
associated with cortex increased signal intensity in T1-weighted sequence and an increase of vascular perfusion, favoring a laminar necrosis, 
without any supporting argument favoring tumor progression nor an ischemic stroke apparent by (a) FLAIR sequence, (b) perfusion sequence, and 
(c) T1-weighted images. C, After 3 mo of treatment, a systematic brain MRI was performed. The edema linked to cortex laminar necrosis persisted, 
vascular perfusion normalized, with no sign of tumor progression apparent by (a) FLAIR sequence, (b) perfusion sequence (normal), and (c) T1-
weighted images
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and fungal cultures on cerebrospinal fluid (CSF); virolog-
ical tests for HSV, BKV, and JCV on CSF; TPHA test on 
CSF; Borrelia serology on CSF; QuantiFERON®; nucleic 
acid amplification (NAA) test for Mycobacterium tubercu-
losis on CSF; NAA test for Toxoplasma gondii on CSF and 
serum; galactomannan antigen test on CSF and serum; cryp-
tococcal antigen test on CSF and serum; testing for oligo-
clonal synthesis of immunoglobulin in CSF. All these tests 
were either normal or negative.

These results confirmed the diagnosis of CLL relapse with 
nodal, splenic, and CNS involvement after two years of ibru-
tinib treatment. This is the first such case encountered in our 
hospital among 150 patients treated with ibrutinib. Ibrutinib 
is indeed reported to show efficacy in the management of 
mantle cell lymphoma, Waldenström disease, and CLL pro-
gression in the CNS. Ibrutinib was discontinued at the be-
ginning of the patient's hospitalization and corticotherapy 
promptly initiated and then progressively tapered. The patient 
received two cycles of high-dose IV methotrexate (2 g/m2 day 
1-15) and rituximab (375 mg/m2 day 1 of the first cycle, then 
500 mg/m2 day 1 of the second cycle). On day 5 of cycle 1 the 
patient was started on venetoclax, according to the following 
protocol:

• 20 mg per day: 1 day
• 50 mg per day: 5 days
• 100 mg per day: 13 days
• 200 mg per day: continuously

Initially, no significant adverse events occurred more 
specifically no clinical or biological tumor lysis syndrome 
was observed. After 3 weeks, a persistent grade 3 neutro-
penia partially due to drug-drug interactions with antiepi-
leptic agents (lacosamide, levetiracetam, and valpromide) 
prevented us from achieving the recommended 400 mg/day 
threshold. The grade 2 thrombocytopenia remained stable.

Three weeks after starting treatment, despite an initial 
improvement of all symptoms, the patient suddenly relapsed 
presenting with the previously described neurological de-
ficiencies. EEG was deemed unchanged. The brain MRI 
showed local modifications of the previously identified pa-
rietotemporal leptomeninx lesion suggestive of a necrotizing 
lesion. There was no radiological argument in favor of CLL 
progression nor of ischemic stroke. Figure 1 illustrates the 
evolution of CNS involvement on the brain MRI during the 
first three months of treatment. It highlights the paradoxical 
response after three weeks of treatment with sudden worsen-
ing of neurological deficiencies and laminar necrosis of the 
tumor on cerebral MRI scans.

The patient's neurological condition improved and al-
lowed him to be discharged from hospital indefinitely. The 
patient continues to take venetoclax at the dose of 200 mg/
day. He has received six cycles of rituximab in total and con-
tinues to take oral prednisone (0.5 mg/kg per day). Clinically, 
a left-inferior hemianopsia is still apparent at 6 months and 
appears to be the only sequelae. The evolution of the patient's 
response and the timing of treatment is illustrated in Figure 2.

F I G U R E  2  Timeline graph of the treatment and results
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3 |  DISCUSSION

Current guidelines do not provide recommendations for the 
treatment of CLL patients with CNS involvement.3,8 Reda 
et al first demonstrated the efficacy of venetoclax in com-
bination with intrathecal chemotherapy. Intrathecal injec-
tions may contribute to rapid antitumoral effect on CNS 
dissemination, particularly in the early phase of treatment. 
Our report confirms the potency of venetoclax + rituximab 
to efficiently cross the blood-brain barrier for the manage-
ment of CLL with CNS involvement. Nevertheless, the 
initial contribution of methotrexate infusions and continu-
ous oral corticosteroids cannot be ruled out to explain the 
clinical improvement. Indeed, previously reported cases 
show that intrathecal chemotherapy (methotrexate and 
cytarabine) is the most frequently given treatment for CLL 
with CNS involvement.9,10 Our patient's previous medical 
history of psychiatric disorders complicated the interpreta-
tion and feasibility of lumbar punctures. Moreover, sple-
nomegaly and palpable adenopathies suggested a systemic 
progression which was confirmed by the splenic biopsy. 
Therefore, we decided on a systemic chemotherapy with a 
well-established CSF penetration. Although cyclophospha-
mide and fludarabine are the most frequently used systemic 
chemotherapies in these cases, as stated in the literature,4 
this approach was precluded in our patient as he had ex-
perienced major side effects with these drugs in the past. 
Consequently, high-dose methotrexate was prescribed as 
an alternative as it is a well-accepted treatment for manag-
ing CNS involvement in other aggressive B-cell malignan-
cies notwithstanding the absence of reports of its use in 
CLL. The management of systemic relapse after ibrutinib 
treatment was completed with rituximab and venetoclax 
as described by Seymour et al.11 There is evidence sup-
porting the use of rituximab to treat CNS involvement of 
B-cell malignancies such as primary CNS lymphoma.12 
But, the potency of venetoclax in treating CNS involve-
ment as described by Reda et al7 was not known at the 
beginning of our patient's treatment. As a matter of fact, 
the need to quickly control neurological symptoms was an-
other argument in favor of the administration of high-dose 
methotrexate in our case. The contribution of intravenous 
methotrexate along with corticosteroids to control neuro-
logic deficiencies at the diagnosis of CNS involvement is 
well-established in contrast to venetoclax. However, six 
months after the last methotrexate infusion and under con-
tinuous venetoclax treatment neurologic improvements are 
stable and there are no sequelae nor have any new symp-
toms arisen. This suggests that venetoclax is effective for 
treating CNS involvement of CLL. We also highlight the 
absence of any major side effects. We expect venetoclax 
to be beneficial as a long-term control strategy especially 

in our case in which the patient progressed under ibrutinib 
treatment.

4 |  CONCLUSION

Venetoclax in combination with rituximab and high-dose 
methotrexate may be an effective and safe therapeutic option 
to manage CNS involvement of CLL.
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