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W6: Efficacy of zanubrutinib in the treatment of Bing Neel syndrome
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Bing Neel syndrome (BNS) is a rare complication of Waldenstrom’s
macroglobulinemia (WM) characterized by clonal lymphoplasmacytic cell infiltration
of the CNS, sometimes with cerebrospinal fluid (CSF) hyperglobulinemia®. Treatment
approaches have been based on limited evidence?.

A 75-year-old female was first diagnosed with WM in 2004 however did not require
treatment until she presented in May 2014 with warm autoimmune hemolytic anemia.
At that time, her serum IgM paraprotein was 23g/L with a bone marrow biopsy
demonstrating effacement of normal hemopoiesis by lymphoplasmacytic lymphoma.
She denied hyperviscosity, neurological or constitutional symptoms. The patient was
treated initially with six cycles of rituximab, cyclophosphamide, vincristine and
prednisone achieving a substantial reduction in paraprotein to 4 g/L and
normalization of the hemoglobin. Vincristine-induced peripheral neuropathy in the
fingers improved but persisted in the distal lower limbs bilaterally.

In May 2015, the patient presented with difficulty walking and was found on lower
limb examination to have increased tone with extensor plantar responses and clonus.
Power was moderately reduced, and pain, vibration and proprioception sensation
were decreased distally. Brain and spine magnetic resonance imaging (MRI)
revealed contrast-enhancing cervical and thoracic cord lesions consistent with
intramedullary tumour infiltration and multiple enhancing lumbar nerve roots
suggestive of intradural tumour infiltration (Fig 1A). CSF examination revealed
lambda light chain restricted monoclonal B-cells (CD5-, CD10-, CD19+, CD20+,
CD23-) and total protein of 0.86 g/L (normal 0.15-0.45 g/L). CSF electrophoresis
revealed no M-spike; serum M-spike was relatively low at 4 g/L.

The patient was diagnosed with BNS and received 12 cycles of high-dose
intravenous methotrexate (8 g/m?), with partial symptomatic improvement in her gait
but minimal change on MRI imaging. On treatment cessation, lower limb neurological
function gradually deteriorated with increasing serum IgM paraprotein of 8 g/L. Bone
marrow biopsy confirmed ongoing involvement with WM with molecular studies
identifying MYD88 L265P and CXCR4 wild-type. In May 2017 she commenced
zanubrutinib 160mg BD as part of a clinical trial resulting in significant improvement
in lower limb weakness with an MRI scan (August 2017) demonstrating complete
resolution of the cord lesions, and reduced intradural lumbar nerve root
enhancement (Fig 1B). She has now been receiving zanubrutinib for over 12 months
and remains well with an IgM paraprotein < 2 g/L.

While initial clinical trials of ibrutinib in WM excluded patients with BNS, there have
been a number of reports of efficacy in relapsed/refractory®®’ and untreated BNS?,
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and pharmacodynamic data confirm CSF drug diffusion®. Zanubrutinib is a second
generation Bruton Tyrosine Kinase (BTK) inhibitor with greater selectivity for BTK
versus off-target TEC- and HER-family kinases and better oral bioavailability
compared to ibrutinib®®. Zanubrutinib induces a higher major response rate
(including very good partial responses) than ibrutinib in WM patients and has a
favorable toxicity profile'!. Further studies of zanubrutinib in BNS are warranted.

References

1. Bing J, Neel AV. Two Cases of Hyperglobulinaemia with Affection of the Central
Nervous System on a Toxi-Infectious Basis. Acta Medica Scandinavica. 1936;88(5-
6):492-506. doi:10.1111/j.0954-6820.1936.tb12571.x.

2. Castillo JJ, D'Sa S, Lunn MP, et al. Central nervous system involvement by
Waldenstrém macroglobulinaemia (Bing-Neel syndrome): a multi-institutional
retrospective study. Br J Haematol. 2015;172(5):709-715. doi:10.1111/bjh.13883.

3. Minnema MC, Kimby E, D'Sa S, et al. Guideline for the diagnosis, treatment and
response criteria for Bing-Neel syndrome. Haematologica. 2016;102(1):43-51.
doi:10.3324/haematol.2016.147728.

4, Treon SP, Tripsas CK, Meid K, et al. Ibrutinib in Previously Treated Waldenstrom’s
Macroglobulinemia. N Engl J Med. 2015;372(15):1430-1440.
doi:10.1056/NEJM0a1501548.

5. Bernard S, Goldwirt L, Amorim S, et al. Activity of ibrutinib in mantle cell lymphoma
patients with central nervous system relapse. Blood. 2015;126(14):1695-1698.
doi:10.1182/blood-2015-05-647834.

6. Mason C, Savona S, Rini JN, et al. Ibrutinib penetrates the blood brain barrier and
shows efficacy in the therapy of Bing Neel syndrome. Br J Haematol.
2016;179(2):339-341. doi:10.1111/bjh.14218.

7. Cabannes-Hamy A, Lemal R, Goldwirt L, et al. Efficacy of ibrutinib in the treatment of
Bing-Neel syndrome. Am J Hematol. 2016;91(3):E17-E19. doi:10.1002/ajh.24279.

8. Laurys B, Matthieu P, Emilie R, Jean-Sébastien B, de Jauréguiberry Jean-Pierre.
Efficacy of ibrutinib as first-line treatment of tumoral Bing—Neel syndrome. Leukemia &
Lymphoma. 2018;0(0):1-3. doi:10.1080/10428194.2018.1441409.

9. Li N, Sun Z, Liu Y, et al. Abstract 2597: BGB-3111 is a novel and highly selective
Bruton's tyrosine kinase (BTK) inhibitor. Cancer Research. 2015;75(15
Supplement):2597-2597. doi:10.1158/1538-7445.AM2015-2597.

10. Tam C, Grigg AP, Opat S, et al. The BTK Inhibitor, Bgb-3111, Is Safe, Tolerable, and
Highly Active in Patients with Relapsed/ Refractory B-Cell Malignancies: Initial Report
of a Phase 1 First-in-Human Trial. Blood. 2015;126(23):832.

11. Tam CS, Trotman J, Opat S, et al. High Major Response Rate, Including Very Good
Partial Responses (VGPR), in Patients (pts) with Waldenstrom Macroglobulinemia
(WM) Treated with the Highly Specific BTK Inhibitor Bgb-3111: Expansion Phase
Results from an Ongoing Phase | Study. Blood. 2016;128(22):1216.

2|Page



IWWM-10 Poster Presentations, Friday, October 12, 2018, Wong
Figure 1

A — Pre-treatment

T1 sagittal post-contrast cervical spine  T1 sagittal post-contrast thoracic spine  T1 sagittal post-contrast lumbar spine
B — On zanubrutinib
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