
CONCLUSIONS
•	 The RP2Ds from dose escalation are the established full 

single-agent doses of zanubrutinib 160 mg twice daily and 
tislelizumab 200 mg administered every 3 weeks

•	 The combination of zanubrutinib and tislelizumab 
demonstrated a safety profile that is consistent with 
known class toxicities of BTK and PD-1 inhibitors in B-cell 
malignancies

	– Overall, 14% of patients discontinued study treatment 
(≥1 drug)

	– Most frequent grade ≥3 AEs were neutropenia (n=9), 
anemia (n=7), and thrombocytopenia (n=5)

	– Grade ≥3 IR AEs were reported in 15.7% of patients, with 
IR enterocolitis (n=3) and pneumonitis (n=2) occurring in 
>1 patient

	– Related serious AEs in ≥2 patients included IR enterocolitis, 
anemia, hemolytic transfusion reaction, and pneumonitis

	– Grade 5 (fatal) events occurred in 5 (7.1%) patients, 4 of 
which were in the context of progressive disease

•	 IR AEs consistent with anti–PD-1 therapy were observed 
and managed with supportive therapy including 
corticosteroids; however, treatment termination was 
necessary in a subset of patients

•	 Clinical activity based on an overall response rate of 37% 
was observed in aggressive subtypes of NHL that included 
specific subtype responses as follows: diffuse large B-cell 
lymphoma (37%), transformed follicular lymphoma (35%), 
Richter transformation (50%), and central nervous system 
lymphoma (25%)
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INTRODUCTION
•	Bruton tyrosine kinase (BTK) plays a critical 

role in B-cell receptor signaling, which 
mediates B-cell proliferation, migration, and 
adhesion1-3

•	Zanubrutinib (BGB-3111) is an investigational, 
next-generation, irreversible BTK inhibitor 
designed to maximize BTK occupancy and 
minimize off-target inhibition of TEC- and 
EGFR-family kinases4

	– Has been shown in nonclinical studies to 
be a highly potent, selective, bioavailable, 
and irreversible BTK inhibitor with 
potentially advantageous pharmacokinetic 
(PK)/pharmacodynamic properties

	– Complete and sustained BTK occupancy 
observed in both peripheral blood 
mononuclear cells and in lymph nodes

•	Tislelizumab is an investigational IgG4 variant 
monoclonal antibody with high affinity and 
specificity for the programmed cell death-1 
(PD-1) receptor5,6

	– Engineered to minimize binding to Fc-γ 
receptor on macrophages to mitigate 
macrophage-driven killing of effector T 
cells, which may compromise the antitumor 
activity of PD-1 inhibitors 

	– Currently under development for the 
treatment of solid tumors and hematologic 
malignancies

•	Zanubrutinib and tislelizumab have shown 
encouraging efficacy as monotherapies 
in phase 2 studies for hematologic 
malignancies6,7

•	PD-1/programmed death ligand 1 and B-cell 
receptor pathway inhibitors are being 
evaluated in combination for various B-cell 
malignancies, with the expectation of an 
additive or synergistic effect8

OBJECTIVE
•	To evaluate safety, tolerability, and efficacy of zanubrutinib in combination with tislelizumab in 

patients with relapsed/refractory aggressive non-Hodgkin lymphomas (NHLs)

Figure 1. Trial Design
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Data cutoff date: August 31, 2019.
bid, twice daily; CLL, chronic lymphocytic leukemia; DLBCL, diffuse large B-cell lymphoma; FL, follicular lymphoma; GCB, germinal center B cell; 
MCL, mantle cell lymphoma; MZL, marginal zone lymphoma; NHL, non-Hodgkin lymphoma; PCNS, primary central nervous system; q3w, every 3 
weeks; qd, once daily; RP2D, recommended phase 2 dose; R/R, relapsed/refractory; RT, Richter transformation; SCNS, secondary central nervous 
system; tFL, transformed FL; WM, Waldenström macroglobulinemia.
aCohorts 1, 2, and 4 had slots available for up to 10 patients; cohort 3 had slots available for up to 20 patients.

•	Open-label, multicenter, phase 1b trial (NCT02795182) of zanubrutinib in combination with 
tislelizumab in patients with relapsed/refractory B-cell malignancies (Figure 1)

METHODS
End Points
•	Primary 

	– Dose escalation: maximum tolerated dose 
and recommended phase 2 dose (RP2D), 
based on the incidence of dose-limiting 
toxicities, safety, tolerability, and PK profile

	– Dose expansion: safety and tolerability of 
the combination determined by occurrence 
and severity of adverse events (AEs) per 
Common Terminology Criteria for AEs, 
version 4.03

•	Secondary
	– Overall response rate, progression-free 
survival, and duration of response

	– Incidence and development of antidrug 
antibody to tislelizumab when administered 
in combination with zanubrutinib

•	Exploratory analyses
	– PK profiles of the combination treatment
	– Predictive biomarkers (eg, mutation analysis), 
changes in tumor microenvironment, and 
mechanisms of resistance

	– Cerebral spinal fluid concentrations of 
study drugs for patients with central 
nervous system lymphoma

Figure 2. Patient Disposition
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Data cutoff date: August 31, 2019
CLL, chronic lymphocytic leukemia; CNS, central nervous system; DLBCL, diffuse large B-cell lymphoma; FL, follicular 
lymphoma; GCB, germinal center B cell; MCL, mantle cell lymphoma; MZL, marginal zone lymphoma; RT, Richter 
transformation; tFL, transformed follicular lymphoma.
aMCL is considered aggressive, but was not selectively enrolled in dose expansion and thus was not included here. 
b15 Non-GCB; 12 GCB.
c3 Primary CNS lymphoma; 1 secondary CNS lymphoma.

•	In total, 70 patients with B-cell malignancies (safety population) were enrolled and 
treated in dose escalation and expansion, of which 54 patients had aggressive 
NHL subtypes (efficacy population; Figure 2 and Table 1) 

•	The maximum tolerated dose was not reached in dose escalation; 1 dose-limiting 
toxicity (grade 3 hypersensitivity reaction) occurred at the RP2D in a patient with 
Richter transformation

Table 1. Patient and Disease Characteristics (Aggressive NHLs)

Characteristic
Aggressive NHLs 

(n=54)

Age, median (range), y 68 (27-86)
ECOG PS, n (%) 

0 21 (39)
1 25 (46)
2 8 (15)

No. of prior systemic therapies, median (range) 3 (1-10)
Refractory to most recent systemic therapy, n (%) 20 (37)
Time from end of most recent systemic therapy 
to study entry, median (range), mo 2.3 (0-62.5)

ECOG PS, Eastern Cooperative Oncology Group performance status; NHL, non-Hodgkin lymphoma.

•	Grade ≥3 treatment-emergent AEs were reported in approximately 71% of patients 
(Table 2)

•	Related serious AEs occurred in approximately 33% of patients
	– Events reported in ≥2 patients were

•	Immune-related (IR) enterocolitis (n=3)
•	Abscess limb, anemia, back pain, hematuria, pneumonia, pneumonitis, and 

urosepsis (n=2)
•	Hemolytic transfusion reaction (n=2)

	– Occurred in 2 patients with Waldenström macroglobulinemia and led to 
discontinuation of further enrollment of patients with this subtype9

•	AEs leading to study drug discontinuation (≥1 drug) in 14% of patients were mostly 
serious and IR, including pneumonitis, IR hepatitis, IR enterocolitis, and IR encephalitis

•	Fatal AEs (grade 5) in the 5 patients were
	– Multi-organ dysfunction (in the setting of progressive disease [PD])
	– Septic shock and pneumonia (in the setting of PD)
	– Respiratory failure (in the setting of PD)
	– Aspiration pneumonia (in the setting of PD)
	– Toxic epidermal necrolysis (related to tislelizumab)

•	Toxic epidermal necrolysis, an IR AE, was observed in a patient after 2 doses; 
patient died despite study treatment discontinuation and use of antibiotics, 
intravenous immunoglobulin, and corticosteroids

Table 2. Safety Summary
AEs, n (%) N=70a

Total 68 (97.1)

Grade ≥3 50 (71.4)

Related SAEsb 23 (32.9)

Leading to discontinuation of either or both drugs 10 (14.3)

Fatal 5 (7.1)
AE, adverse event; SAE serious AE.
aSafety data are pooled across all patient cohorts in dose escalation and expansion phases. In addition to aggressive 
non-Hodgkin lymphoma subtypes, also includes patients with chronic lymphocytic leukemia (n=5), Waldenström 
macroglobulinemia (n=2), marginal zone lymphoma (n=1), follicular lymphoma (n=6), and mantle cell lymphoma (n=2) 
enrolled during dose escalation. bPatients with serious treatment-related AE related to either study drug.

Figure 3. TEAEs in ≥10% of Patients or Grade ≥3 TEAEs in 
≥2 Patients Regardless of Causality
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TEAE, treatment-emergent adverse event.

•	The most common treatment-emergent AEs were diarrhea (26%); fatigue, cough, 
and nausea (each 20%); and upper respiratory tract infection (19%; Figure 3)

Table 3. Grade ≥3 IR AEs
Events, n (%) N=70

Patients with ≥1 specific grade ≥3 IR AE 11 (15.7)

Immune-mediated enterocolitis 3 (4.3)

Pneumonitis 2 (2.9)

ALT increased, GGT increased, diarrhea, eczema, autoimmune 
encephalitis, immune-mediated hepatitis, maculopapular rash, 
toxic epidermal necrolysis, immune synovitis

each 1 (1.4)

AE, adverse event; ALT, alanine aminotransferase; GGT, gamma-glutamyl transferase; IR, immune-related.

•	Grade ≥3 IR AEs were reported in 15.7% of patients (Table 3).

•	37% of patients with aggressive NHLs experienced an overall response, with 
median follow-up of 8.1 months (Table 4)

	– Responses were comparable across subtypes of NHLs; of note, 50% of 
patients with Richter transformation achieved an objective response

	– Complete responses were observed across all aggressive NHL subtypes

Figure 4. Duration of Treatment in Patients With (A) DLBCL and (B) 
Other Aggressive Lymphomas (CNS Lymphoma, Transformed FL, RT)
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AE, adverse event; CNS, CNS, central nervous system; CR, complete response; DLBCL, diffuse large B-cell lymphoma; 
FL, follicular lymphoma; GBC, germinal center B cell; PD, progressive disease; PR, partial response; RT, Richter 
transformation; SD, stable disease.

•	17% of patients remain on treatment, most of whom (6 of 9) have other aggressive 
lymphomas (Figure 4)

Table 5. Progression-Free Survival

DLBCL 
(n=27)

CNS 
lymphoma 

(n=4)
RT 

(n=6)
tFL 

(n=17)
PFS, median (95% CI), 
mo 2.7 (1.4-5.3) 4.5 (0.3-8.3) 4.1 (2.4-NE) 5.4 (1.7-8.3)

Follow-up time, 
median, mo 6.5 NE 23.9 8.5

CNS, central nervous system; DLBCL, diffuse large B-cell lymphoma; NE, not estimable; PFS, progression-free survival; 
RT, Richter transformation; tFL, transformed follicular lymphoma.

•	Median progression-free survival ranged from nearly 3 to 5 months in treated 
patients (Table 5)

Table 4. Best Response

Response

DLBCL

CNS lymphoma 
(n=4)

RT 
(n=6)

tFL 
(n=17)

Aggressive Total 
(n=54)a

GCB 
(n=12)

Non-GCB 
(n=15)

All DLBCL 
(n=27)

Follow-up, median (range), mo 5.4 (0.6-29.8) 8.9 (0.1-30.8) 7.7 (0.1-30.8) 3.2 (1.0-10.8) 14.5 (3.5-37.7) 8.4 (0.9-34.4) 8.1 (0.1-37.7)
ORR, n (%) 4 (33.3) 6 (40.0) 10 (37.0) 1 (25.0) 3 (50.0) 6 (35.3) 20 (37.0)
Best overall response, n (%)

CR 1 (8.3) 3 (20.0) 4 (14.8) 1 (25.0) 1 (16.7) 3 (17.6) 9 (16.7)
PR 3 (25.0) 3 (20.0) 6 (22.2) 0 (0.0) 2 (33.3) 3 (17.6) 11 (20.4)
SD 0 (0.0) 0 (0.0) 0 (0.0) 1 (25.0) 0 (0.0) 4 (23.5) 5 (9.3)
PD 7 (58.3) 8 (53.3) 15 (55.6) 2 (50.0) 3 (50.0) 7 (41.2) 27 (50.0)b

Discontinued before first 
assessment 1 (8.3) 1 (6.7) 2 (7.4) 0 (0.0) 0 (0.0) 0 (0.0) 2 (3.7)

CNS, central nervous system; CR, complete response; DLBCL, diffuse large B-cell lymphoma; GCB, germinal center B cell; ORR, overall response rate; PD, progressive disease; PR, partial response; RT, Richter transformation; SD, stable disease; 
tFL, transformed follicular lymphoma. 
aIncludes patients with any postbaseline disease assessments or who had discontinued from the study as of the data cutoff date. One patient with secondary CNS lymphoma and 2 patients with tFL were excluded from the evaluable population 
because they were still on study and had no disease assessments as of the data cutoff date. 
bIncludes patients who have progressed clinically or died from disease under study based on investigator judgment and without confirmed imaging by positron emission tomography-computed tomography or computed tomography.
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