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Diffuse large B-cell lymphoma (DLBCL) is the most 
common subtype of non-Hodgkin lymphoma (NHL) 
and carries a great deal of diversity. Although nearly 
60% of patients can be cured with standard rituximab, 

cyclophosphamide, doxorubicin, vincristine, prednisone, 35% 
relapse (80% relapse within the 1st 18 mo), and 10%–15% can 
reveal primary refractory DLBCL. While the typical salvage is 
high-dose therapy followed by autologous stem cell transplanta-
tion (HDT-ASCT), patients with early failure of chemoimmuno-
therapy do very poorly as shown in the SCHOLAR-1 trial with 
an overall response rate (ORR) of 26%, complete response (CR) 
of 7%, and median overall survival (OS) of less than 6 months. 
In addition, a significant proportion of patients are ineligible for 
HDT-ASCT, illustrating the need for alternative therapies.1

Utilizing small molecule drugs to inhibit multiple pathways 
has become of interest in patients with lymphoma. B-cell lym-
phoma 2 (BCL-2) is an anti-apoptotic protein that, when over-
expressed, leads to dysregulated cancer cell proliferation and 
survival. BCL-2 is the most common aberrant gene in germinal 
center B-cell (GCB) DLBCL.2 Venetoclax, a second generation 
BCL-2 inhibitor, has shown efficacy as monotherapy in patients 
with relapsed/refractory (R/R) NHL, resulting in a median pro-
gression-free survival (PFS) of 5.4 months (95% confidence inter-
val, 3.5-9.4 mo).3 Bruton’s tyrosine kinase (BTK) is an enzyme 
downstream of the B-cell receptor that is involved in the regula-
tion of B-cell signaling and differentiation of B cells.4 Ibrutinib, 
a selective small-molecule inhibitor of BTK, has been tested 

alone and in combination with rituximab showing an ORR of 
41.6% and 72% and CRR of 15.2% and 47.5%, respectively, 
in patients with R/R DLBCL.5 Preclinical studies have suggested 
synergy when venetoclax and ibrutinib are given concomitantly, 
which may be the result of ibrutinib-mediated BTK inhibition 
leading to enhanced mitochondrial BCL-2 dependence and con-
sequently enabling enhanced killing by venetoclax.6

These previous studies provided the rationale for this phase 
1b study, where we investigated the safety, tolerability, and 
potential activity of triplet therapy with venetoclax, ibrutinib, 
and rituximab in patients with R/R DLBCL.

Patients ≥18 years were included in the study if they had 
histologically or cytologically confirmed DLBCL, R/R dis-
ease after ≥1 prior line of therapy, and Eastern Cooperative 
Oncology Group ≤2 (see Suppl. Methods for a full list of inclu-
sion and exclusion criteria). The trial was conducted under the 
International Conference on Harmonization Good Clinical 
Practice guidelines and according to the Declaration of Helsinki. 
This study was approved by the Institutional Review Board at 
John Theurer Cancer Center. The maximum planned sample 
size was 30 participants; only 9 patients were enrolled. The pri-
mary objective was to determine the maximum tolerated dose 
(MTD) of venetoclax when given in combination with ibrutinib 
and rituximab. Secondary endpoints included the incidence of 
adverse effects, ORR, PFS, and OS.

The trial was conducted as a standard 3 + 3 dose-escalation 
design of venetoclax, with expansion of the study population at 
the protocol-defined MTD of 800 mg (Suppl. Methods for MTD). 
Patients were assigned to receive venetoclax at 400 mg or 800 mg 
orally daily on days 1 to 28 (Suppl. Table S1). Ibrutinib was admin-
istered at a dose of 560 mg orally daily on days 1 to 28 of each 
cycle. Rituximab 375 mg/m2 was administered weekly for 4 doses 
during cycle 1, followed by monthly on day 1 for cycles 2 through 
6, then every other cycle for up to a total of 24 cycles (Figure 1).

Ten patients were screened for this study, and 9 were enrolled 
between September 2017 and January 2019. One patient was 
screened but did not meet criteria to receive study treatment. 
Baseline characteristics of patients are listed in Suppl. Table 
S2. Of note, 5 patients (56%) had double expressor (DE) phe-
notype, of which 2 had concurrent double-hit (DH) and DE 
disease. Seven of 9 patients (78%) had a history of primary 
refractory disease, defined as persistent or progression of disease 
within 6 months of initial therapy. All patients (9/9) discontin-
ued therapy because of either disease progression (n = 6, 67%), 
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withdrawal of consent (n = 1, 11%), noncompliance with study 
(n = 1, 11%), or adverse effects (n = 1, 11%).

Four patients received venetoclax 400 mg in combination 
with ibrutinib and rituximab. Of these patients, one experi-
enced grade 3 neutropenia persisting for greater than 3 weeks 
and was de-escalated from venetoclax 400 mg to venetoclax 
100 mg after cycle 4 (Suppl. Table S3). Five patients received 
venetoclax 800 mg in combination with ibrutinib and ritux-
imab; no dose-limiting toxicities (DLTs) occurred in this cohort. 
Therefore, venetoclax 800 mg daily was established as the MTD. 
The number of cycles patients received at the respective dose 
levels are shown in Suppl. Table S4.

All patients (9/9) experienced treatment-related toxicities 
(Table 1). Two patients experienced grade 3 hematological tox-
icities: 1 patient developed grade 3 neutropenia that resolved 
with growth factor support after cycle 1, and 1 patient expe-
rienced grade 3 anemia after cycle 3. No adverse events above 
grade 3 were observed. The most common side effects were 
hypokalemia (33%), hypomagnesemia (33%), nausea (33%), 
diarrhea (22%), vomiting (22%), and neutropenia (22%).

Of the 9 patients who received treatment, the best ORR  
(CR +partial response [PR]) was 11% and the clinical benefit 
rate (CR + PR + stable disease [SD] ≥8 wk) was 44% (Table 1). 
For the patient with a CR, the duration of response on study was 
10 months, and then the patient developed a brain abscess that 
was treated with oxacillin, metronidazole, and voriconazole, 
lasted for 9 months, and was caused by Staphylococcus lugdun-
ensis. This patient continues to be in remission and is off all 
treatment regimens. For the overall cohort, the median PFS was 
2 months, and the median OS was 8 months.

This is the first phase 1b dose-finding study of venetoclax in 
combination with ibrutinib and rituximab in patients with R/R 
DLBCL. No DLTs were observed at the per-protocol MTD of 
venetoclax 800 mg daily, and toxicity profiling was consistent 
with what had previously been observed in prior studies.7–10 In our 
study, there were 2 incidences (22%) of grade 3 hematological tox-
icities, specifically neutropenia and anemia. In other studies that 
have combined targeted agents in lymphoma patients, an increased 
incidence in hematologic adverse events was also observed.9,10

Patient numbers in this study were small due to a rap-
idly evolving landscape with emerging novel chemoimmu-
notherapies offered at the time, including chimeric antigen 
receptor T-cell therapies. Many patients enrolled were pri-
mary refractory to dose-intensive chemotherapy, indicating 
the aggressiveness and chemotherapy-resistant biology of 
the lymphoma. The best ORR reflected this, with 1 patient 
(11%) in CR and 3 patients (33%) with SD beyond 8 weeks. 
Overall, the median PFS for the entire cohort was 2 months 
and median OS was 8 months.

Of interest, 1 patient achieved a CR and continued to be 
in CR at 3 years of follow-up (censored). This patient had 
non-GCB, non-DH, DE (wild-type BCL-2 and C-MYC posi-
tive by immunohistochemistry) lymphoma. Prior to entering 
the study, the patient was treated with rituximab and hyper- 
cyclophosphamide, vincristine, doxorubicin, dexamethasone 
and achieved a complete remission with this regimen. The 
patient had relapsed disease within 1 year, which persisted 
even with salvage chemotherapy, and was subsequently started 
on this protocol. In this study, this patient achieved a complete 
remission after 12 cycles of venetoclax but ultimately discon-
tinued the protocol due to the development of a brain abscess 
thought to be related to study drug.

There is growing interest in the use of triplet therapy in 
patients with R/R DLBCL, especially in molecular high-risk 
subsets of patients. The results of the CAVALLI trial showed 
that venetoclax combined with chemoimmunotherapy may 
improve ORR and CRR in patients with aggressive subtypes of 
DLBCL. Of note, 7 of 8 patients (88%) who were DE of BCL-2 
and C-MYC achieved a CR.11 The results of the ALLIANCE 
trial show venetoclax in combination withrituximab, etopo-
side, prednisone, vincristine, cyclophosphamide, doxorubicin 
had an ORR of 96.7% in patients with DH or DE lympho-
mas.10 Combining all 4 agents was the rationale of the veneto-
clax, ibrutinib, prednisone, obinutuzumab, and lenalidomide 
clinical trial, and this study has shown early encouraging 
results including an ORR >70% and a CR rate >50%.12,13

This study has several limitations, as it was a single-center 
study and included a small patient population. Patients included 

Figure 1. Treatment schema.
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in this study were heavily pretreated, and many patients had a 
history of primary refractory disease. At the time of this study, 
the concept of triplet therapy in R/R DLBCL was rather new, 
which was in part the cause of a longer process and design to 
implement this study than usual.

In conclusion, this phase 1b study showed the combination of 
venetoclax, ibrutinib, and rituximab was feasible and safe, with 
no new safety signals. Modest activity was seen in this study 
reflecting a heavily pretreated, primary refractory population. 
One patient with DE lymphoma (wild-type BCL-2 and C-MYC) 
achieved a CR at 3 years of follow-up (censored). Further stud-
ies should explore this regimen in the setting of R/R DLBCL 
with molecular high-risk features and in combination with 
other targeted therapies.
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Table 1.

Adverse Events and Best Overall Response

Adverse Events Grade 1–2 Grade 3

ALP elevation 1 (11) 0 (0)
Abdominal pain 0 (0) 1 (11)
Anemia 1 (11) 1 (11)
AST elevation 0 (0) 1 (11)
Brain abscess 0 (0) 1 (11)
Clostridioides difficile 1 (11) 0 (0)
Dizziness 1 (11) 0 (0)
Diarrhea 2 (22) 0 (0)
Fatigue 1 (11) 0 (0)
GERD 1 (11) 0 (0)
Hematuria 1 (11) 0 (0)
Hemorrhoidal bleed 0 (0) 1 (11)
Headaches 1 (11) 0 (0)
Hip pain 0 (0) 1 (11)
Hypercalcemia 2 (2) 1 (11)
Hypokalemia 3 (33) 1 (11)
Hypomagnesemia 3 (33) 0 (0)
Hyponatremia 2 (22) 0 (0)
Laboratory TLS 0 (0) 0 (0)
Lower extremity edema 1 (11) 0 (0)
LDH elevation 1 (11) 0 (0)
Nausea 3 (33) 0 (0)
Neutropenia 2 (22) 1 (11)a

Pleural effusion 1 (11) 0 (0)
Rhinorrhea 1 (11) 0 (0)
Sinusitis 0 (0) 1 (11)
Syncope 0 (0) 1 (11)
Seasonal allergies 1 (11) 0 (0)
Urinary incontinence 1 (11) 0 (0)
Urinary tract infections 1 (11) 0 (0)
Vaginal bleed 1 (11) 0 (0)
Vomiting 2 (22) 0 (0)
Weakness 0 (0) 1 (11)

Best overall response Patients, N = 9, n (%)

Progressive disease 5 (56)
Stable disease 3 (33)
Partial response 0 (0)
Complete response 1 (11)

aOne patient experienced a dose-limiting toxicity of grade 3 neutropenia persisting for 3 weeks with 
venetoclax 400 mg orally daily
ALP = alkaline phosphatase; AST = aspartate aminotransferase; GERD = gastrointestinal reflux 
disease; LDH = lactate dehydrogenase; TLS = tumor lysis syndrome.
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