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CASE REPORT

First-line ibrutinib for Bing-Neel syndrome

Aaron Tallant,' Daniel Selig,' Sam O Wanko,' Joseph Roswarski?

SUMMARY

The authors present a case of an elderly man with a history
of Waldenstrom macroglobulinaemia in remission who
presented with progressively worsening gait abnormalities
and falls for several months. His examination was notable
for bilateral lower extremity weakness and an unsteady
gait. Brain and spinal MRI showed focal leptomeningeal
enhancement in the brain and spinal column. Lumbar
puncture was performed and cerebrospinal fluid flow
cytometry demonstrated a monoclonal CD5/CD10-
negative, CD20-positive B-cell lymphocyte population
consistent with a diagnosis of Bing-Neel syndrome. He
was started on ibrutinib, an oral Bruton's tyrosine kinase
inhibitor, and had marked improvement in his weakness
and gait. Repeat imaging 2 months after starting ibrutinib
showed improvement in his leptomeningeal enhancement.
During subsequent follow-up, he continued to tolerate
ibrutinib and had a sustained clinical response.

BACKGROUND

Bing-Neel syndrome (BNS) is a rare manifestation
of Waldenstrom macroglobulinaemia (WM) char-
acterised by central nervous system (CNS) infil-
tration with lymphoplasmacytic cells. The most
common neurological presentations of BNS include
cranial nerve palsies, sensorimotor dysfunction and
ataxia." Given the rarity of this syndrome, there
is no standardised approach to its management,
though systemic chemotherapy with or without
high-dose chemotherapy with autologous stem cell
transplantation is often employed. Ibrutinib, an
oral Bruton’s tyrosine kinase (BTK) inhibitor, was
approved by the Food and Drug Administration in
January 2015 for use in WM, but its use in BNS
is not well established. Here, we report a case of
BNS with rapid clinical and radiographic response
to first-line ibrutinib.

CASE PRESENTATION

A 71-year-old man with a 4-year history of WM
presented to the emergency department with
progressive gait abnormalities and falls. He had
been in clinical remission for 9 months following
first-line therapy with six cycles of bendamustine
and rituximab and received one dose of planned
maintenance rituximab therapy prior to this
presentation. His falls were not syncopal in origin
and were associated with bilateral lower extremity
weakness. Physical examination was notable for a
proximal muscle weakness, unsteady gait, dimin-
ished sensation to light touch bilaterally below the
knees with decreased proprioception and vibratory
sensation in a similar distribution.

INVESTIGATIONS

Peripheral blood IgM levels were 0.248g/dL,
consistent with previous remission levels. Brain
and total spine MRI demonstrated new focal
leptomeningeal enhancement in the left frontal
lobe, the cauda equina and the distal thoracic spine
(figure 1). Lumbar puncture was performed and
cerebrospinal fluid (CSF) demonstrated elevated
IgM and B2-microglobulin levels. Flow cytometry
of CSF showed a monoclonal CD20+ and CDS5-/
CD10- B-cell lymphocyte population consistent
with lymphoplasmacytic cell infiltration and he was
diagnosed with BNS.

TREATMENT
He was started on ibrutinib at 560 mg orally daily.

OUTCOME AND FOLLOW-UP

Within the first week of therapy, he had signif-
icant improvement in his weakness, gait and
overall ambulation which continued to improve at
subsequent follow-up. Repeat imaging performed
2 months after initiating ibrutinib showed complete
resolution of his brain leptomeningeal enhance-
ment (figure 1) and significant improvement in his
spinal meningeal enhancement. He was determined
to have achieved a partial response at this point
in time by previously described criteria.! Three
months after starting ibrutinib, he had a prolonged
hospitalisation for severe Clostridium difficile infec-
tion complicated by toxic megacolon, septic shock
and pulmonary embolism. His C. difficile infection
was deemed to be possibly related to ibrutinib. He
underwent emergent total colectomy with end ileos-
tomy. Ibrutinib was held while the patient was crit-
ically ill and he was started on anticoagulation with
apixaban. When stable for discharge and 6-8 weeks
since withholding ibrutinib, he developed progres-
sive altered mental status and repeat brain MRI
showed new leptomeningeal enhancement along
the frontal, parietal and temporal lobes. Ibrutinib
was restarted at a lower 420 mg daily dose with
subsequent improvement in his mental status. He
was discharged shortly thereafter and repeat brain
MRI approximately 3 months later demonstrated
complete resolution of leptomeningeal enhance-
ment. At 9-month follow-up, he continued to
tolerate ibrutinib well, and had sustained a partial
response by clinical and radiographic criteria.

DISCUSSION

The BNS is a rare neurological manifestation of
WM with fewer than 150 reported cases in the liter-
ature.' It is a heterogeneous condition and patients

BM)

Tallant A, et al. BMJ Case Rep 2018. doi:10.1136/bcr-2018-226102 1


http://casereports.bmj.com/
http://crossmark.crossref.org/dialog/?doi=10.1136/bcr-2018-226102&domain=pdf&date_stamp=2018-010-02

Novel treatment (new drug/intervention; established drug/procedure in new situation)

Figure 1

T1 MRI brain axial imaging before (left) and 2 months
following ibrutinib therapy (right). Leptomeningeal enhancement can be
seen involving the left frontoparietal area prior to treatment.

present with symptoms of neuraxial dysfunction including head-
aches, cognitive deficits, paresis, cranial nerve involvement, gait
disorders and psychiatric symptoms." In a retrospective analysis
of WM at 17 hospitals in France, only 44 patients with BNS
were identified over the course of 19 years.” The median age at
diagnosis was 63 years with the majority of patients progressing
to BNS after a prior diagnosis of WM (64% vs 36% of patients
presenting with BNS at the time of initial diagnosis). Clinical
presentations were highly varied with gait disturbances (48% of
patients), cranial nerve involvement (36% of patients) and cogni-
tive deficits (27% of patients) being the most common. Treatment
included systemic chemotherapy (91%) with or without ritux-
imab, intrathecal chemotherapy (73%) and autologous stem cell
transplantation (14%). Overall treatment response was 70%
after first-line treatment with a median progression-free survival
of 26 months and an overall survival rate of 71% at 5 years and
59% at 10 years. A recent multicentre, multinational retrospec-
tive study demonstrated similar therapeutic heterogeneity in 34
BNS patients.” In that study, 3-year overall survival was 59%
with the most common cause of death being progression of BNS
(77%). These studies highlight the lack of a standardised treat-
ment regimen for BNS and that therapy is generally based on
patient comorbidities and physician preference.

The discovery of a highly expressed single point mutation in
the MYD88 gene, substituting proline for leucine at position
265, was an important advancement in understanding the patho-
genesis underlying WM, present in 91% of cases.* MYDS88, an
adaptor protein in the toll-like receptor signalling pathway, in
concert with BTK, leads to activation of nuclear factor kappa-
light-chain-enhancer of activated B cells (NF-kB) through
downstream effects and promotes cell survival. This signalling
is constitutively activated via the L265P mutation in MYD88.*
Ibrutinib, which impedes this process through blockade of BTK,
has shown efficacy in WM with a major response rate of 73%
and 2-year progression-free survival and overall survival rates of
69.1% and 95.2%, respectively,’ and is now indicated for any
line of therapy for this disease.®

The potential use of ibrutinib in lymphomas affecting the
CNS has gained interest in recent clinical trials. Dunleavy et al
reported on the incorporation of ibrutinib into a chemotherapy
regimen for treatment of primary CNS lymphoma where serum
and CSF levels of ibrutinib and its active metabolite, PCI-45227,
were measured.” CSF penetration, measured as the area under
curve ratio of CSF to plasma concentration and corrected for

human plasma protein binding, was 16.7%-100% for ibru-
tinib (dose 560-700mg) and 48%-120% for its metabolite.
The concentration needed for greater than 50% BTK inhibi-
tion (IC,;) in CSF was maintained for 4 hours and 8.5 hours at a
dose of 560 and 700 mg, respectively. In the setting of primary
CNS lymphoma, the use of ibrutinib has been associated with an
increased incidence of invasive aspergillosis infections, ranging
from 5% to 39% of patients in those trials.® Cabannes-Hamy
et al measured ibrutinib levels in the CSF via liquid chroma-
tography with mass tandem spectrometry in patients with BNS,
confirming that it was able to penetrate the CNS at the 420 mg
daily dose of ibrutinib. Both patients in this case series had objec-
tive, sustained responses for at least months.” This finding was
further supported by Mason et al who studied the use of ibru-
tinib in BNS with simultaneous serum and CSF measurements
of ibrutinib and its metabolite.'® They found that both ibrutinib
and its active metabolite crossed the blood brain barrier with
quantifiable CSF levels. Further, the ibrutinib level measured in
the CSF was above the IC, for BTK inhibition. Bernard et al
administered ibrutinib to patients with mantle cell lymphoma
and CNS relapse at a dose of 560 mg and measured CSF ibrutinib
levels well above the IC;, for BTK inhibition."! These studies
demonstrated both objective clinical responses and therapeutic
CSF drug levels supporting the rationale to use ibrutinib in the
treatment of BNS.

A common clinical dilemma and concern is the use of ibru-
tinib in the setting of systemic anticoagulation. Retrospective
studies, however, have not demonstrated a noticeable increase in
risk for secondary major bleeding events in patients treated with
a combination of ibrutinib and vitamin K antagonists or direct
oral anticoagulants.’? The general paucity of documented major
bleeding clinical endpoints with systemic anticoagulation and
BTK inhibition suggests that this potential risk is small and does
not outweigh the benefits in patients where dual therapy is indi-
cated. However, anticoagulation and ibrutinib should continue
to be held for any intraspinal or other major procedures.

In conclusion, we present a case that adds support to the
use and efficacy of ibrutinib in the treatment of BNS. This case
is unique in illustrating the quick radiographic and clinical
response to ibrutinib, and the ability to rechallenge and recap-
ture response after holding the drug for an extended period.
Given that conventional therapies in BNS have significant toxic-
ities, short duration of response and associated poor overall
survival, the use of ibrutinib is an appealing therapeutic option.
As randomised prospective trials are challenging in this rare
disease, long-term follow-up will be needed to assess durability
of responses with single-agent ibrutinib in BNS.

Learning points

» Bing-Neel syndrome (BNS) is a rare neurological complication
of Waldenstrom macroglobulinaemia (WM) with no
standardised treatment.

» Ibrutinib, an oral Bruton’s tyrosine kinase inhibitor, has been
approved for treatment of WM and has shown efficacy in
the treatment of lymphomas affecting the central nervous
system.

» Clinicians should consider ibrutinib as a potential first-line
treatment for BNS.
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