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There is substantial need for more effective therapeutic strategies for relapsed, refractory primary and secondary CNS 

lymphomas. Bruton’s tyrosine kinase (BTK) is a key driver of NF-kB activation and an important target in primary CNS 

lymphoma, largely dependent on B-cell receptor (BCR) signaling. Limitations of current covalent and non-covalent BTK 

inhibitors include the susceptibility to mutational escape as a basis for resistance.

Recent evidence also suggests a potential scaffolding function of BTK, active in the setting of catalytically inactive BTK 

kinase mutations and not antagonized by kinase inhibitors, that permits downstream growth pathway activation. 

BTK degradation represents a unique therapeutic strategy. NX-5948 is a novel oral bifunctional degrader that induces BTK 

degradation via recruitment of the cereblon E3 ligase complex. NX-5948 is being evaluated in a Phase 1 trial as treatment 

for patients with B cell malignancies who have progressed despite prior treatment with covalent and/or non-covalent BTK 

inhibitors or in B cell indications where treatment with BTK inhibitors has been less effective. NX-5948 induces sub-

nanomolar potency degradation of both wild-type and mutant forms of BTK in vitro, demonstrating rapid in vivo 

degradation in mouse and non-human primate B cells within four hours of oral administration. In mice, NX-5948 inhibits 

growth of subcutaneously implanted ABC-type DLBCL, TMD8 tumors, harboring BTK wild type or ibrutinib resistant C481S 

mutation. In addition, NX-5948 crosses an intact blood-brain barrier in mice and promotes BTK degradation in microglia 

and brain-resident lymphoma cells.  

Here we evaluated the pharmacodynamic properties of NX-5948 in an intracranial model of CNS lymphoma using patient-

derived SC1 cells. SC1 cells are derived from a patient with highly refractory CD79b and EVT6-mutant large B-cell 

secondary CNS lymphoma, resistant to R-CHOP, high-dose methotrexate/rituximab, etoposide, Ara-C and irradiation. 

Upon intracranial implantation, SC1 cells grow aggressively and exhibit diffuse bi-hemispheric brain infiltration in RAG-/- 

mice, with localization along brain microvasculature as demonstrated by fluorescein labeled lysopersicon esclutentum 

staining. Oral administration of NX-5948 for three days at 90 mg/kg in mice bearing established intracranial SC1 tumors 

yielded 98% degradation of BTK in SC1 lymphoma cells isolated six hours after NX-5948 dosing, as quantified by 

immunoblot analysis. Daily treatment with NX-5948 was associated with marked prolongation of survival in mice with 

intracranial SC1 CNS lymphoma compared to control, p= 5.6x10-5 and to mice treated with daily ibrutinib p= 8.6x10-5 (N=6 

mice/cohort). Survival prolongation was further evident following cessation of dosing at 100 days. Taken together, these 

preclinical results support, in part, the rationale for a phase I study of NX-5948 in relapsed primary CNS lymphoma 

(NCT05131022). 
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• NX-5948 is an orally bioavailable bifunctional molecule that induces BTK 
degradation via recruitment of the cereblon E3 ligase complex, which 
ubiquitylates BTK and targets BTK for proteasomal degradation
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Figure 1. NX-5948 degraded BTK with subnanomolar potency (A) and resulted in 

near-complete BTK degradation after 1 hour (B). (A) Flow cytometric analysis of 

intracellular BTK levels in primary human B cells incubated with a dose titration of NX-

5948 (DC50 is the NX-5948 concentration leading to 50% BTK degradation). (B) 

Western blot analysis of BTK in the Ramos Burkitt’s lymphoma cell line following a 

time-course of incubation with 10 nM NX-5948.
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Treatment
Oral gavage dose 

(mg/kg)

% BTK degradation in 

circulating B cells

% BTK degradation in 

TMD8  tumor tissue

% TGI vs Vehicle 

(Day 26)

P value vs 

Vehicle 

Vehicle 0 0.0±3.7 0.0±4.7 N/A N/A

NX-5948

3 50.5±1.9 69.2±0.9 54% 0.0025

10 63.5±1.1 82.4±2.1 100% <0.0001

30 79.0±3.1 90.5±0.5 100% <0.0001

Ibrutinib 30 N/A N/A 57% 0.0015

N/A: Not applicable; TGI: tumor growth inhibition.

P values determined on tumor volume by mixed-effect analysis with Dunnett’s multiple comparisons test

Figure 2. Daily, oral NX-5948 administration resulted in dose-dependent BTK 

degradation (A-B) and superior anti-tumor activity compared to ibrutinib (C). (A) Wild-type 

CD1 mice were administered either vehicle control or NX-5948 at 3, 10, or 30 mg/kg for 5 

days, and BTK levels were determined by flow cytometry in circulating B cells from tail 

bleeds collected 24 hours after the fifth dose. (B-C) 1 x 10E7 TMD8 ABC-type DLBCL 

cells were implanted subcutaneously into the flank of CB.17 SCID mice, and mice were 

treated with daily oral administration of either vehicle, NX-5948, or ibrutinib starting when 

average tumor volume was approximately 100 mm3. (B) 24 hours after five days of daily 

dosing, BTK levels were determined in TMD8 tumor tissue by western blot analysis. (C) 

NX-5948 treatment resulted in dose-dependent anti-tumor activity with 100% tumor 

growth inhibition (TGI) when administered daily at 10 or 30 mg/kg. In contrast, daily oral 

administration of ibrutinib at 30 mg/kg resulted in 57% TGI.

Daily Oral Administration of NX-5948 Drives Dose-

Dependent BTK Degradation and Tumor Growth Inhibition 

in Mice with Subcutaneous TMD8 DLBCL Tumors
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Figure 3. 5 x 10E5 TMD8 ABC-type DLBCL cells were implanted by intracranial injection 

on Day 0, and NX-5948 or vehicle control was orally administered daily at 90 mg/kg 

beginning on Day 1. (A) 24 h after the 11th daily dose, brain tissue was harvested from a 

subset of mice, single-cell suspensions were prepared, and BTK levels were determined 

by intracellular flow cytometry in (A) TMD8 tumor cells or (B) microglia. Daily oral NX-

5948 treatment robustly degraded BTK in both cell types. (C) NX-5948 treatment 

significantly prolonged median overall survival to 39 days compared to 17.5 days in the 

vehicle control group (**** p<0.0001, Log-rank test).

Daily Oral Administration of NX-5948 to Mice with 

Intracranial TMD8 DLBCL Tumors Degrades BTK in 

Brain-Resident Cells and Prolongs Survival
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Daily Oral Administration of NX-5948 to Mice Implanted 

with SC1 DLBCL PDX Cells in Parenchyma Drives potent 

BTK Degradation and Prolongs Survival

Figure 5. Daily, oral NX-5948 administration resulted in 98% BTK degradation (A-B), 

superior anti-tumor activity compared to ibrutinib, and prolonged protection after 

discontinued treatment (C). (A-B) RAG-/- mice with intraparenchymal implanted SC1 cells 

were administered either vehicle control or NX-5948 for 3 days and BTK levels were 

determined 6 hours after the final dose by western blot analysis of human CD19+ cells 

isolated from mouse brains. (C) PDX mice were treated with daily oral administration of 

either vehicle, NX-5948, or ibrutinib starting on day 5 post intraparenchymal implantation. 

Survival was followed for 112 days with NX-5948 treatment discontinued on day 100. 
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The SC1 Murine DLBCL PDX Model Retains 

Characteristics of CNS Lymphoma

Figure 4. (A) CD19+ secondary leptomeningeal lymphoma cells isolated from 

cerebrospinal fluid (CSF) of a patient diagnosed with CD79b mutant DLBCL involving 

skin. (B) Intraparenchymal cells isolated from the corresponding SC1 murine PDX 

model share similar characteristics as measured by CD19 levels and FSC using flow 

cytometry. (C) Photomicrograph characterizing DLBCL diagnostic specimen of 

original skin biopsy. (D-H) Photomicrographs show PDX SC1 cells  invading brain 

parenchyma in RAG -/- mice and evidence of vascularization (arrows in D and E). C) 

Immunofluorescence analysis of PDX model with SC1 cells positive for PAX5 (red) 

and tumor vasculature labeled with lysoperisicum esculentum (green). (F) CD20, (G) 

MUM1, and (H) PAX5 staining of PDX SC1 cells invading brain parenchyma. (I) Ki67 

staining of a cross section of mouse brain with implanted PDX SC1 cells. SC1 cells 

spread to meninges (arrow in I, K) and across white matter in a periventricular 

distribution (** in I and J). (J) 400X magnification of brain parenchyma (** in I). (K) 

400X magnification of meninges (arrow in I).
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• NX-5948 is an orally bioavailable bifunctional degrader currently in 

a Phase 1 clinical trial for treatment of patients with B cell 

malignancies (NCT05131022).

• Daily oral administration of NX-5948 to mice bearing subcutaneous 

or intracranial TMD8 ABC-type DLBLC tumors crosses the blood-

brain barrier, degrades BTK in  tumor cells, provides robust anti-

tumor activity, and significantly extends survival.

• The SC1 murine PDX model of secondary CD79b mutant CNS 
DLBCL expresses markers of ABC DLBCL with evidence of 

vascular tropism and retains the brain-invasive characteristics of 

CNS lymphoma.

• Oral administration of NX-5948 once daily to mice bearing 

intraparenchymal SC1 PDX cells potently degrades BTK in tumor 

cells and significantly extends survival compared to ibrutinib.

• These preclinical results support the rationale for a Phase 1 study 

of NX-5948 in relapsed primary CNS lymphoma.
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