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Summary
Background Ibrutinib, a Bruton tyrosine kinase inhibitor, prolongs progression-free survival when added to 
immunochemotherapy as first line treatment. The ENRICH trial compared the chemotherapy-free combination of 
ibrutinib and the anti-CD20 antibody rituximab (ibrutinib–rituximab) with standard immunochemotherapy (R-CHOP 
[rituximab–cyclophosphamide, doxorubicin, vincristine, and prednisolone] or bendamustine–rituximab) in patients 
60 years and older with untreated mantle-cell lymphoma.

Methods This randomised, open-label, phase 2/3 superiority trial was performed at 66 sites in the UK, Sweden, 
Norway, Finland, and Denmark. Patients 60 years and older with untreated mantle-cell lymphoma (Ann–Arbor 
stage II–IV disease, an Eastern Cooperative Oncology Group performance-status score of 0–2) were randomly assigned 
to receive either rituximab plus immunochemotherapy or ibrutinib–rituximab in a 1:1 ratio, stratified by investigator 
choice of immunochemotherapy. Patients randomly allocated to the ibrutinib–rituximab (intervention) group received 
560 mg oral ibrutinib daily in combination with six to eight cycles of 375 mg/m² intravenous rituximab on day 1 of each 
cycle in the matched schedule of the pre-randomisation choice of immunochemotherapy (every 21 days for R-CHOP 
or every 28 days for rituximab–bendamustine). R-CHOP comprised 750 mg/m² of cyclophosphamide, 50 mg/m² of 
doxorubicin, and 1·4 mg/m² vincristine on day 1 of each 21-day cycle, with 100 mg prednisolone on days 1–5 of each 
cycle. Rituximab–bendamustine comprised 90 mg/m² of bendamustine on days 1 and 2 of each cycle, in combination 
with 375 mg/m² rituximab on day 1 of each cycle. All responding patients in both groups at the end of induction 
received maintenance rituximab administered every 8 weeks for 2 years, and patients allocated to the intervention 
group continued ibrutinib until disease progression or unacceptable toxicity. The primary outcome was investigator-
assessed progression-free survival, stratified by immunochemotherapy choice and analysed in the intention-to-treat 
population. The trial was registered with EudraCT (2015–000832–13) and is closed for recruitment.

Findings Between Feb 15, 2016, and June 30, 2021, 397 patients were randomly allocated to immunochemotherapy 
(control) or ibrutinib–rituximab (intervention). Of the 397, 107 (27%) were pre-allocated to the immunochemotherapy 
choice of R-CHOP and 290 (73%) were pre-allocated to rituximab–bendamustine. In total, 198 were allocated to the 
control group (53 to R-CHOP and 145 to bendamustine–rituximab) and 199 were allocated to intervention. The 
median age was 74 years (IQR 70–77) for the intervention group and 74 years (70–78) in the control group. 296 patients 
(75%) were male and 101 patients (25%) were female; ethnicity data were not collected. At a median follow-up of 
47·9 months, the median progression-free survival of ibrutinib–rituximab was superior to immunochemotherapy, 
with an adjusted hazard ratio (HR) of 0·69 (95% CI 0·52–0·90); p=0·0034. For those with pre-randomisation choice 
R-CHOP, the HR was 0·37 (0·22–0·62), and with bendamustine–rituximab, the HR was 0·91 (0·66–1·25). Across 
induction and maintenance, 67% of patients assigned to ibrutinib–rituximab and 70% of patients receiving immunotherapy 
reported grade 3 or above adverse events.

Interpretation To our knowledge, this is the first randomised trial in untreated mantle-cell lymphoma to demonstrate 
significant improvement in progression-free survival for ibrutinib–rituximab compared to immunochemotherapy. 
This study suggests that ibrutinib–rituximab should be considered a new standard of care option for first-line 
treatment of older patients with mantle-cell lymphoma.
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Introduction
Mantle-cell lymphoma is an uncommon subtype of B-cell 
lymphoma characterised by the chromosomal 
translocation t(11;14)(q13;q32). The disease is considered 
incurable with biological features such as morphological 
subtype, proliferation rate and TP53 mutations 
influencing the risk of early relapse.1 Therapeutic options 
for older patients with untreated mantle-cell lymphoma 
include R-CHOP (rituximab–cyclophosphamide, 
doxorubicin, vincristine, and prednisolone) followed by 
maintenance rituximab, and VR-CAP (bortezomib, 
rituximab, cyclophosphamide, doxorubicin, and 
prednisone).2–5 Randomised trials without maintenance 
have shown rituximab–bendamustine improves 
progression-free survival compared to R-CHOP, and the 
addition of rituximab maintenance improves 
progression-free survival and overall survival after 
R-CHOP. Observational data also suggest improved 
progression-free survival for rituximab maintenance 
following rituximab–bendamustine.4,6,7 VR-CAP has 
demonstrated improved overall survival compared with 
R-CHOP, but the trial was performed without 
maintenance rituximab and VR-CAP was associated with 
excess haematological, neurological, and gastrointestinal 
toxicity.2 In population datasets the most commonly used 
regimens in patients who are ineligible for transplantation 
are rituximab–bendamustine and R-CHOP.8

Covalent oral Bruton tyrosine kinase (BTK) inhibitors 
(ibrutinib, zanubrutinib, and acalabrutinib) have 
superior response rates, duration of response, and 
progression-free survival as second line treatment 
compared to when it is used as a later treatment and 
compared to immunochemotherapy.9–14 Adding ibrutinib 
to the induction phase of R-CHOP alternating with 
R-DHAP (rituximab, dexamethasone, cytarabine, and 

cisplatin) improves failure-free survival and overall 
survival compared to standard induction and autologous 
stem-cell transplantation (ASCT), but is considered too 
intensive for patients older than 65 years.15,16 In older 
patients the addition of ibrutinib to rituximab–
bendamustine improves progression-free survival at the 
expense of increased non-lymphoma related deaths, 
leading to no benefit in overall survival.17 Particular 
toxicities leading to early cessation of ibrutinib include 
cardiac toxicity (particularly atrial fibrillation), 
haemorrhage, and infection.12,17,18 Single-arm trials have 
demonstrated the efficacy of ibrutinib–rituximab in 
untreated mantle-cell lymphoma,19 however ibrutinib–
rituximab has never previously been compared with 
immunochemotherapy in a first-line randomised 
controlled trial.

Here we report the primary results of the international 
randomised phase 2/3 ENRICH trial, which aimed to 
demonstrate the superiority of the combination of 
ibrutinib–rituximab versus immunochemotherapy 
(investigator choice of R-CHOP or rituximab–
bendamustine), each with maintenance rituximab, in 
patients 60 years or older with untreated mantle-cell 
lymphoma.

Methods
Study design and participants
ENRICH is an investigator-lead, multicentre, 
randomised, open-label superiority trial. Patients were 
recruited from 66 university hospitals in the UK, Sweden, 
Norway, Finland, and Denmark. Ethical approval was 
obtained from the ethics committees of all participating 
countries (appendix p 2).

We enrolled previously untreated patients 60 years and 
older with histologically confirmed mantle-cell 

Research in context

Evidence before this study
We searched PubMed from database inception to Jan 10, 2025, 
without language restrictions, for randomised phase 3 studies 
comparing the role of Bruton’s tyrosine inhibitors with 
immunochemotherapy in the treatment of older patients with 
mantle cell lymphoma who were not eligible for 
transplantation. We used the search terms (“mantle cell 
lymphoma” OR “MCL” ) AND (“Phase 3” OR “Phase III” OR 
“Randomized”) AND (“ibrutinib” OR “BTKi”); this produced 
65 results, of which two were randomised studies in first-line 
treatments of mantle cell lymphoma. The SHINE trial, which 
compared bendamustine–rituximab–ibrutinib with 
bendamustine–rituximab, demonstrated an improvement in 
progression-free survival but not overall survival with the 
addition of ibrutinib to immunochemotherapy. In patients 
aged 18–65 years, the TRIANGLE trial has demonstrated an 
improvement in failure-free survival with the addition of 
ibrutinib to standard high-dose chemotherapy. No published 

phase 3 trial has compared ibrutinib–rituximab to 
immunochemotherapy.

Added value of this study
 The ENRICH trial demonstrated a significant improvement in 
progression-free survival for patients 60 years and older with 
mantle cell lymphoma treated with ibrutinib–rituximab 
compared with standard immunochemotherapy approaches. 
This was primarily due to an improvement in progression-free 
survival compared to R-CHOP (rituximab–cyclophosphamide, 
doxorubicin, vincristine, and prednisolone with rituximab–
bendamustine) chemotherapy.

Implications of all the available evidence
Ibrutinib–rituximab should be regarded as a standard of care 
option for the first line treatment of older patients with mantle 
cell lymphoma. This study supports the use of Bruton tyrosine 
kinase inhibitors in the first-line treatment of mantle-cell 
lymphoma. and will provide a benchmark for future trials.
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lymphoma, Ann–Arbor stage II–IV disease, an Eastern 
Cooperative Oncology Group (ECOG) performance-
status score of 0–2, at least one measurable lesion by CT, 
and who required treatment. Exclusion criteria included 
patients with planned ASCT, or if patients presented with 
CNS involvement. Complete eligibility criteria are 
provided in the trial protocol (appendix). Gender (options 
of male or female) data were recorded by investigators 
using medical records. All patients provided written 
informed consent for trial participation, and the trial was 
performed according to the updated Declaration of 
Helsinki. Tumour histology was reported at local sites, 
including assessment of proliferation using 
Ki67 expression. The trial was registered with EudraCT 
(2015–000832–13) and is closed for recruitment.

Randomisation and masking
Patients were randomly assigned to receive either 
rituximab plus immunochemotherapy or ibrutinib–
rituximab in a 1:1 ratio, stratified by investigator choice of 
immunochemotherapy (R-CHOP or rituximab–
bendamustine). The randomisation system was prepared 
in conjunction with a statistician who had no other role 
in the trial. Randomisation was performed using a 
web-based data entry system once all eligibility 
assessment and consent processes was completed. As an 
open-label design, no masking was done.

Procedures
During the treatment induction phase, patients randomly 
allocated to the ibrutinib–rituximab (intervention) group 
received 560 mg oral ibrutinib daily in combination with 
six to eight cycles of 375 mg/m² intravenous rituximab 
on day 1 of each cycle in the matched schedule of the 
pre-randomisation choice of immunochemotherapy 
(every 21 days for R-CHOP or every 28 days for 
rituximab–bendamustine). Induction for the control 
group consisted of six to eight cycles of R-CHOP or 
rituximab–bendamustine immunochemotherapy. 
R-CHOP comprised 750 mg/m² of cyclophosphamide, 
50 mg/m² of doxorubicin, 375 mg/m² of rituximab, and 
1·4 mg/m² vincristine on day 1 of each 21-day cycle, with 
100 mg prednisolone on days 1–5 of each cycle. 
Rituximab–bendamustine comprised 90 mg/m² of 
bendamustine on days 1 and 2 of each cycle (which was 
defined as 28 days), in combination with 375 mg/m² 
rituximab on day 1 of each cycle. At the mid-induction 
assessment, patients in the intervention group with 
stable disease were permitted to continue treatment to 
allow for slower responses to ibrutinib. For patients with 
a response to treatment the maintenance phase consisted 
of 12 cycles of 8-weekly 1400 mg subcutaneous rituximab 
on day 1 of each cycle for both groups, with the addition 
of daily ibrutinib in the intervention group. During 
follow-up, ibrutinib was continued until disease 
progression, unacceptable toxicity, death, or patient 
decision. Crossover was not permitted during the trial.

Response assessments were recorded according to the 
investigator at each site. Clinical examinations were 
performed at each visit. CT scans of the neck, chest, 
abdomen, and pelvis were performed at baseline; mid-
induction treatment; end of induction treatment; 
maintenance visits 3, 6, and 9; and at the end of 
maintenance. Subsequent imaging was performed at 
investigator discretion. Bone marrow evaluation was 
performed at baseline. For patients with bone marrow 
involvement, evaluations were also done at mid-
induction, end of induction, and end of maintenance. 
Next generation sequencing for pathogenic 
TP53 mutations was performed on available baseline 
biopsies in a central laboratory.

Outcomes
The primary endpoint was investigator-assessed 
progression-free survival, defined as the time from 
random allocation to disease progression or death from 
any cause, as determined by investigator assessment.

Secondary endpoints were overall survival, defined as 
the time from random allocation to death; objective 
response (assessed in accordance with the International 
Workshop Standardised Response Criteria for Non-
Hodgkin lymphoma and radiologically assessed by CT 
criteria);20 safety and toxicity; quality of life; and time to 
next treatment, defined as the time from random 
allocation to the next mantle-cell lymphoma treatment 
or death.

Safety was assessed up to 30 days after the last dose of 
trial treatment. Prespecified adverse events included 
cardiac, bleeding, and infectious events of grade 3 or 
above. Adverse events were classified according to the 
National Cancer Institute Common Terminology Criteria 
for Adverse Events version 4.03.

Statistical analysis
The planned sample size was 400 participants to detect 
superiority of ibrutinib–rituximab versus immuno
chemotherapy, assuming a recruitment rate of 100 patients 
per year, a follow-up period of 3 years after the final patient 
was randomly allocated, a predicted loss to follow-up at a 
rate of 0·05 per year, a hazard ratio (HR) of 0·67 with a 
30-month median progression-free survival in the 
immunochemotherapy group, and a statistical power 
of 90%. For further details see the statistical analysis plan 
(appendix). Participants who were lost to follow-up or 
withdrew from participation in the trial were censored at 
the time of last recorded contact.

An interim phase 2 analysis was performed on 
April 18, 2019, to assess overall response rate in the 
ibrutinib–rituximab group, with a required overall 
response rate of 75% or above to continue recruitment 
and the phase 3 trial. Results were reviewed by a Data 
Monitoring Committee and Trial Steering Committee, 
who recommended continuation of the trial into 
phase 3.
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The primary analysis was a test of superiority of 
ibrutinib–rituximab versus immunochemotherapy at the 
one-sided 2·5% level for progression-free survival. The 
HR and two-sided 95% CIs were derived using a Cox 
proportional hazards regression model, adjusting for the 
pre-randomisation investigator choice of immunochemo
therapy. Due to the possibility of a difference between the 

two immunochemotherapy regimens, the primary analysis 
included a prespecified assessment of the treatment effect 
stratified by the choice of immunochemotherapy. 
Consistency of the treatment effect was measured by a test 
of interaction between allocation and pre-randomisation 
choice of immunochemotherapy. The consistency of the 
treatment effect was evaluated across prespecified 

53 randomly assigned to R-CHOP 
 (control) 

52 started induction treatment 

1 did not start induction 
treatment (ineligible) 

466 patients assessed for eligibility

107 assigned to R-CHOP  

51 ineligible

415 consented

397 enrolled

18 withdrawals
 13 ineligible 
 1 participant decision
 4 investigators’ decision

54 randomly assigned to 
ibrutinib–rituximab 
(intervention)

54 started induction treatment  

10 did not complete induction 
treatment 

 4 poor response, no 
documented progression

 3 progressive disease
 1 withdrawal (investigator 

 decision)
 2 deaths (infection)

7 did not complete induction 
treatment 

 5 progressive disease
 1 patient choice
 1 death (cardiovascular)

145 randomly assigned to 
bendamustine–rituximab 
(control)

143 started induction treatment 

2 did not start induction 
treatment
1 patient decision
1 investigator decision

1 did not start induction 
treatment (investigator 
decision)

290 assigned to bendamustine–rituximab
immunochemoptherapy

145 randomly assigned to
 ibrutinib–rituximab 
(intervention)

144 started induction treatment 

42 did not complete induction 
treatment 

 6 progressive disease
 5 allergic reaction
 4 poor response, no 

documented progression
 3 risk of COVID-19 

(investigator choice)
 2 cytopenia
 2 gastric cause
 1 cardiac event
 1 comorbidity or frailty
 1 multiple adverse events 

(investigator decision)
 1 neurological
 1 thrombosis
 6 deaths* (cardiac, GI bleed, 

infection, renal failure, 
stroke, tumour lysis 
syndrome)

22 did not complete induction 
treatment 

 9 progressive disease
 4 cardiac events 
 2 respiratory events 
 1 colitis (GI toxicity)
 1 electrolyte disturbance
 1 fatigue
 1 infection
 1 patient choice
 2 deaths (MCL and 

pulmonary embolism)

(Figure 1 continues on next page)
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42 completed induction treatment
 13 received >6 cycles of R-CHOP 

47 completed induction treatment

41 started maintenance

1 did not start maintenance
 1 second malignancy

42 started maintenance

5 did not start maintenance
 1 cytopenia
 3 progressive disease
 1 death (infection)

23 did not complete 
maintenance 

 17 progressive disease
 1 infection
 1 respiratory infection
 1 patient choice
 3 deaths
 2 cardiac events
 1 infection

9 did not complete 
maintenance 

 3 progressive disease
 2 gastric cause 

(inflammatory bowel 
disease)

 1 cardiac event
 1 subdural haematoma
 2 deaths (infection)

22 ongoing at data cutoff

33 completed maintenance 18 completed maintenance

11 discontinued ibrutimab
 3 progressive disease
 2 respiratory infection
 1 cardiac event
 1 urological
 4 deaths

2 infection
1 other cancer
1 respiratory event

110 completed induction 
treatment

122 completed induction 
treatment

 

109 started maintenance  

1 death (infection)

116 started maintenance  

6 did not start maintenance
 1 bleeding or haemorrhage 
 1 stroke 
 3 progressive disease
 1 withdrawal (participant 

 request)

43 did not complete 
maintenance 

 15 progressive disease
 4 infection
 3 cytopenia
 3 COVID-19 infection
 3 respiratory events
 3 second malignancy
 2 risk of COVID-19 

 (investigator decision) 
 1 comorbidity or frailty
 1 hypogammaglobulinaemia
 1 respiratory infection
 1 cytopenia or infection
 1 patient choice  to stop 
 treatment 
 1 withdrew  from trial  

 follow-up 
 4 deaths

3 infection
1 MCL

44 did not complete 
maintenance 

 12 progressive disease
 4 second malignancy
 3 cardiac events
 3 urological
 2 respiratory events
 1 comorbidity or frailty
 1 cytopenia
 1 gastric cause
 1 infection
 1 respiratory infection
 1 other medication
 1 risk of COVID-19 

(investigator decision)
 1 urological infection
 1 withdrawal 

(investigatory decision)
 1 withdrawal (participant 

request)
 10 deaths
 6 infection
 4 cardiac events

46 ongoing at data cutoff

72 completed maintenance 66 completed maintenance

54 included in intention-to-treat 
analysis

53 included in intention-to-treat 
analysis

145 included in intention-to-treat 
analysis

145 included in intention-to-treat 
analysis

27 discontinued ibrutimab
 6 cardiac
 3 COVID-19 infection
 3 progressive disease
 2 comorbidities or frailty
 2 patient choice
 2 respiratory events
 1 cardiac haemorrhage
 1 dermatological
 1 gastric cause
 1 neurological
 1 second malignancy
 4 deaths

3 infection
1 old age or frailty

Figure 1: ENRICH trial profile
The trial profile details the ENRICH treatment pathway for participants. Not all progressions of disease or deaths are listed, as events might occur once a participant has discontinued ENRICH treatment 
(appendix pp 32, 36).  GI=gastrointestinal. MCL=mantle-cell lymphoma. R-CHOP=rituximab–cyclophosphamide, doxorubicin, vincristine, and prednisolone. *One death for each named cause.
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subgroups of interest, including age group, ECOG, 
blastoid disease status, and Mantle Cell Lymphoma 
International Prognostic Index (MIPI) score. Additional 
subgroup analyses were conducted for gender, disease 
status, Ki67 over 30%, and TP53 mutation.

Secondary survival endpoints, including overall survival 
and time to next treatment, were analysed using Cox 
regression models. Objective response was summarised 
according to the best response per patient, and quality-of-
life (measured by EORTC QLQ-C30) was summarised 
descriptively. All efficacy endpoints were analysed in the 
intention-to-treat population, while safety was assessed in 
the population that completed at least one cycle of 
treatment.

Additional pre-planned analyses were conducted for 
the outcomes of progression-free survival and overall 
survival on the per-protocol population, and a separate 
sensitivity analysis censoring COVID-19 deaths at the 
participant’s last trial visit and failure-free survival 
(modified progression-free survival, including next 
mantle-cell lymphoma treatment and stable disease at 
mid-induction).

Adverse events were evaluated according to treatment 
periods (induction and maintenance treatment). Safety 
was compared between the ibrutinib–rituximab 
intervention group and the R-CHOP and rituximab–
bendamustine control groups. Adverse events were 
classified as haematological if the MedDRA preferred 

Bendamustine–rituximab R-CHOP Overall

Bendamustine–rituximab
(n=145)

Ibrutinib–rituximab
(n=145)

R-CHOP
(n=53)

Ibrutinib– rituximab
(n=54)

Immunochemotherapy
(n=198)

Ibrutinib– rituximab
(n=199)

Age, years

Median (IQR) 74 (71–78) 74 (70–77) 72 (69–76) 74 (70–77) 74 (70–78) 74 (70–77)

60–69 27 (19%) 36 (25%) 18 (34%) 15 (28%) 45 (23%) 51 (26%)

70–79 96 (66%) 94 (65%) 33 (62%) 35 (65%) 129 (65%) 129 (65%)

80–89 22 (15%) 15 (10%) 2 (4%) 4 (7%) 24 (12%) 19 (10%)

Gender

Male 107 (74%) 109 (75%) 39 (74%) 41 (76%) 146 (74%) 150 (75%)

Female 38 (26%) 36 (25%) 14 (25%) 13 (24%) 52 (26%) 49 (25%)

ECOG

0 79 (54%) 96 (66%) 28 (53%) 28 (52%) 107 (54%) 124 (62%)

1 58 (40%) 42 (29%) 22 (42%) 22 (41%) 80 (40%) 64 (32%)

2 8 (6%) 7 (5%) 3 (6%) 4 (7%) 11 (6%) 11 (6%)

Ann–Arbor disease staging

II 7 (5%) 12 (8%) 2 (4%) 2 (4%) 9 (5%) 14 (7%)

III 4 (3%) 5 (3%) 2 (4%) 5 (9%) 6 (3%) 10 (5%)

IV 134 (92%) 128 (88%) 49 (92%) 47 (87%) 183 (92%) 175 (88%)

Blastoid disease

Present 12/142 (8%) 5/127 (4%) 3/50 (6%) 5/51 (10%) 15/192 (8%) 10/178 (6%)

Missing 3 18 3 3 6 21

Ki67 ≥30%

Ki67 ≥30% 54/122 (44%) 37/103 (36%) 17/35 (49%) 18/39 (46%) 71/157 (45%) 55/142 (39%)

Missing 23 42 18 15 41 57

MIPI risk category

Low 17/143 (12%) 17/144 (12%) 6/52 (12%) 6/54 (11%) 23/195 (12%) 23/198 (12%)

Intermediate 42/143 (29%) 45/144 (31%) 19/52 (37%) 19/54 (35%) 61/195 (31%) 64/198 (32%)

High 84/143 (59%) 82/144 (57%) 27/52 (52%) 29/54 (54%) 111/195 (57%) 111/198 (56%)

Missing 2 1 1 0 3 1

TP53 mutation

With mutation 14/54 (26%) 15/58 (26%) 4/21 (19%) 7/22 (32%) 18/75 (24·0%) 22/80 (28%)

Missing 91 87 32 32 123 119

Country

Nordic 65 (45%) 62 (43%) 3 (6%) 5 (9%) 68 (34%) 67 (34%)

UK 80 (55%) 83 (57%) 50 (94%) 49 (91%) 130 (66%) 132 (66%)

Data are n (%) unless otherwise stated. Ethnicity was not captured in the ENRICH trial. ECOG=Eastern Cooperative Oncology Group. MIPI=Mantle Cell Lymphoma International Prognostic Index. 
R-CHOP=rituximab–cyclophosphamide, doxorubicin, vincristine, and prednisolone. 

Table 1: Baseline participant characteristics by pre-randomisation investigator choice of immunochemotherapy and treatment allocation of the intention-to-treat population
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term included thrombocytopenia, neutropenia, anaemia, 
febrile neutropenia, platelet count decreased, white blood 
cell count decreased, neutropenic infection, neutropenic 
sepsis, neutrophil count decreased, haemoglobin 
decreased, lymphocyte count decreased, or lymphopenia.

A Data Monitoring Committee supervised the progress 
of the trial and ensured patient safety, trial data, and 
scientific integrity. All analyses were conducted using 
R version 4.4.0.

Role of the funding source
The funders of the trial had no role in trial design, data 
collection, data analysis, data interpretation, or writing 
the Article.

Results
Between Feb 15, 2016, and June 30, 2021, 466 patients 
from the UK, Sweden, Norway, Finland, and Denmark 
were screened for eligibility; of these 415 were eligible 
and after 18 patients did not proceed to random allocation. 
397 patients were randomly allocated to immunochemo
therapy (control) or ibrutinib–rituximab (intervention). 
Of the 397, 107 (27%) were pre-allocated to the immuno
chemotherapy choice of R-CHOP and 290 (73%) were 
pre-allocated to rituximab–bendamustine. In total, 
198 were allocated to the control group and 199 were 
allocated to intervention (figurefigure 1, appendix p 3). The 
median age was 74 years (IQR 70–77) for the intervention 
group and 74 years (70–78) in the control group. 
296 patients (75%) were male and 101 patients (25%) were 
female; ethnicity data was not collected as ethnicity data 
are illegal to collect in Sweden. 222 (56%) of 393 had a 
high MIPI score; four patients had missing data (tabletable 1). 
Of the patients with available data, 25 (7%) of 370 had 
blastoid disease (appendix pp 27–28). Participants who 
were lost to follow-up or withdrew from the study were 
censored at the time of last recorded contact. At the data 
cutoff point for the primary analysis on June 30, 2024, 
the median follow-up was 47·9 months (IQR 27·1–63·3).

94 (47%) of the 199 patients in the intervention group 
and 121 (61%) of 198 in the control group had disease 
progression or death before data cutoff. The median 
progression-free survival in the intervention group was 
65·3 months (95% CI 52·7–not evaluable [NE]), 
compared with 42·4 months (95% CI 32·7–55·3) in the 
immunochemotherapy group.

The primary analysis of progression-free survival 
showed superiority of ibrutinib–rituximab over 
immunochemotherapy (HR 0·69 [95% CI 0·52–0·90]; 
p=0·0034; figurefigure 2; Kaplan–Meier curves for all 
participants and proportionality of hazards are shown in 
the appendix [pp 4–6]). Outcomes for ibrutinib–rituximab 
were similar in both randomised groups regardless of 
pre-randomisation choice of immunochemotherapy or 
induction cycle number received. The rituximab–
bendamustine choice control group was substantially 
different from the R-CHOP choice control group, and 
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Figure 2: Progression-free survival Kaplan–Meier curves for all patients (A), the R-CHOP choice group (B), and 
the bendamustine–rituximab choice group (C)
Progression-free survival Kaplan–Meier curves for the intention-to-treat population. (A) Overall Kaplan–Meier 
curve for ibrutinib–rituximab versus immunochemotherapy. (B) Pre-randomisation investigator choice of R-CHOP 
(ibrutinib–rituximab vs R-CHOP). (C) Pre-randomisation investigator choice of bendamustine–rituximab 
(ibrutinib–rituximab vs bendamustine–rituximab). HR=hazard ratio. R-CHOP=rituximab–cyclophosphamide, 
doxorubicin, vincristine, and prednisolone.
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(Figure 3 continues on next page)
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prespecified testing showed a significant interaction 
between the choice of immunochemotherapy and 
treatment allocation (p=0·0038; appendix p 7). We 
evaluated the progression-free survival of ibrutinib–
rituximab versus immunochemotherapy based on 
pre-randomisation choice of immunochemotherapy 
(figure 2, appendix p 8). For the R-CHOP subgroup, the 
HR for ibrutinib–rituximab compared to R-CHOP 
was 0·37 (95% CI 0·22–0·62). The 5-year progression-
free survival probability was 52% (95% CI 40–69) for the 
ibrutinib–rituximab group compared with 19% (11–35) 
for the R-CHOP group. For the rituximab–bendamustine 
subgroup, the HR for ibrutinib–rituximab compared to 
rituximab–bendamustine was 0·91 (95% CI 0·66–1·25), 
with a 5-year progression-free survival probability of 51% 
(95% CI 43–60) for the ibrutinib–rituximab group and 
47% (39–57) for the rituximab–bendamustine group. In 
an exploratory analysis, there were no substantial 
changes to the conclusions when country (UK vs Nordic) 
was added as a covariate to the primary analysis. 
Additional analyses performed for the per-protocol 

population for progression-free survival and for failure-
free survival did not alter the conclusions of the primary 
analysis (appendix p 29).

The progression-free survival treatment benefit 
compared with immunotherapy was consistent across 
most predefined subgroups, with the exception of blastoid 
disease where a trend in favour of immunochemotherapy 
was seen (HR 2·33 [95% CI 0·83–6·52], median 
progression-free survival 6·9 months [95% CI 1·9–NE] 
for ibrutinib–rituximab vs 21·1 months [95% CI 9·8–NE] 
for immunochemotherapy; figurefigure 3).

The treatment effect appeared greater in those with 
Ki67 under 30%, with a HR for progression-free survival 
of 0·58 (95% CI 0·36–0·94) for those treated with 
ibrutinib–rituximab compared with immunochemo
therapy. The HR for those with Ki67 30% or greater 
was 0·86 (95% CI 0·55–1·34). 40 (26%) of 155 patients 
tested by next generation sequencing on baseline tumour 
samples found a pathogenic TP53 mutation 
(22 [28%] of 80 for the intervention group vs 18 [24%] of 75 
for the control group), including five of seven tumours 
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Figure 3: Subgroup analysis of progression-free survival
Subgroup analysis of progression-free survival by treatment allocation, adjusted hazard ratios for ibrutinib–rituximab or immunochemotherapy. (A) Ibrutinib–
rituximab versus immunochemotherapy where all comparisons are adjusted for the pre-randomisation investigator choice of immunochemotherapy. 
(B) Pre-randomisation investigator choice of R-CHOP (ibrutinib–rituximab vs R-CHOP). (C) Pre-randomisation investigator choice of bendamustine–rituximab 
(ibrutinib–rituximab vs bendamustine-rituximab). Analysis of subgroups MIPI and Ki67 with multiple imputation for missing grouping values are provided in the 
appendix (p 42). ECOG=Eastern Cooperative Oncology Group. MIPI=Mantle Cell Lymphoma International Prognostic Index. R-CHOP=rituximab–cyclophosphamide, 
doxorubicin, vincristine, and prednisolone.
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with blastoid disease (appendix pp 27–28). For patients 
who had a TP53 mutation, the median progression-free 
survival for those treated with ibrutinib–rituximab was 
18·5 months (95% CI 4·2–46·2), versus 8·9 months 
(2·9–25·7) for those treated with immunochemotherapy 
(HR 0·77 [95% CI 0·40–1·52]; appendix pp 10–12; for 
progression-free survival by blastoid status and Ki67 
percentage see the appendix pp 12–17).

Disease progression accounted for 49 (52%) of 
94 progression-free survival events in the intervention 
group and 77 (64%) of 121 of progression-free survival 
events in the control group (including 33 [75%] of 44 for 
R-CHOP and 44 [57%] of 77 for rituximab–bendamustine). 
For the 145 patients treated with rituximab–
bendamustine, six (4%) patients had disease progression 
during induction, 18 (12%) during maintenance, and 
11 (8%) during follow-up, with nine (6%) progression 
events after cessation of treatment. For the 53 patients 
allocated to R-CHOP, three (6%), 18 (34%), and 
seven (13%) progression events occurred during the 
induction, maintenance, and follow-up periods, 
respectively, with five (9%) occurring following the 
cessation of treatment. For the 199 patients receiving 
ibrutinib–rituximab, 20 (10%), 17 (9%), and 
five (3%) progression-free survival events occurred 
during induction, maintenance and follow-up, 
respectively, with seven events (4%) following cessation 
of treatment (appendix p 30).

The most common causes of non-relapse mortality 
were infection (23 [51%] of 45 events in the intervention 
group, including 14 associated with COVID-19, and 
18 [41%] of 44 events in the control group, including 
nine associated with COVID-19) and cardiac causes 
(nine [20%] of 45 events in the intervention group 
vs eight [18%] of 44 events in the immunochemotherapy 
group). Causes and timing of non-relapse mortality are 
described in the appendix (p 32). At the cutoff date for the 
primary analysis, 80 deaths (40%) were observed in the 
intervention group and 87 deaths (44%) in the control 
group (including 28 [53%] of the 53 participants in the 
R-CHOP group and 59 [41%] of the 145 participants in 
the rituximab–bendamustine group). The HR for death 
comparing the intervention and the immunochemo
therapy group was 0·87 (95% CI 0·64–1·18; figurefigure 4, 
appendix p 18).

Mantle-cell lymphoma deaths accounted for 29 deaths 
(15%) in the ibrutinib–rituximab group versus 38 deaths 
(19%) in the immunochemotherapy group. COVID-19 
was associated with 19 deaths in the ibrutinib–rituximab 
group versus 14 in the immunochemotherapy group. 
Infection (excluding COVID-19) caused 11 deaths (6%) 
in the ibrutinib–rituximab group (of which two occurred 
in induction, four in maintenance, three in follow-up 
post-maintenance, and two after cessation of treatment) 
compared with 11 deaths (6%) in the 
immunochemotherapy group (of which four occurred 
in induction, three in maintenance, one in follow-up 
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Figure 4: Overall survival Kaplan–Meier curves for all patients (A), the R-CHOP choice group (B) and the 
bendamustine–rituximab choice group (C)
Overall survival Kaplan–Meier curves of the intention-to-treat population. (A) Overall Kaplan–Meier curve for 
ibrutinib–rituximab versus immunochemotherapy. (B) Pre-randomisation investigator choice of R-CHOP 
(ibrutinib–rituximab vs R-CHOP). (C) Pre-randomisation investigator choice of rituximab plus bendamustine 
(ibrutinib–rituximab vs bendamustine–rituximab). R-CHOP=rituximab–cyclophosphamide, doxorubicin, 
vincristine, and prednisolone.
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post-maintenance, and three after treatment cessation). 
Cardiac deaths accounted for ten deaths (5%) in the 
ibrutinib–rituximab group compared with ten (5%) in 
the immunochemotherapy group. Causes of death by 
pre-randomisation choice of chemotherapy and group 
are shown in the appendix (pp 19–21, 33). Sudden deaths 
were reported in 18 participants in the intervention 
group and 13 in the immunochemotherapy group, of 
which eight (44%) and six (46%) deaths, respectively, 
were thought to be cardiac-related (appendix p 34). Not 
all deaths in the trial were associated with, or reported 
as, adverse events, so treatment-relatedness cannot 
always be determined. Timings of deaths related to time 
on treatment are shown in the appendix (p 35).

The overall response rate was 171 (86%) of the 
199 patients who underwent random allocation for 
ibrutinib–rituximab versus 169 (85%) of 198 for 
immunochemotherapy (47 [89%] of 53 for R-CHOP and 
122 [84%] of 145 for rituximab–bendamustine). A 
complete response was observed in 107 (54%) of 
199 patients for ibrutinib–rituximab, and in 105 (53%) 
of 198 for immunochemotherapy (25 [47%] of 53 for 
R-CHOP and 80 [55%] of 145 for rituximab–
bendamustine; appendix p 31).

The 5-year overall survival probability was 58% 
(95% CI 51–66) for the intervention group versus 
55% (47–63) for the control group (HR 0·87 
[95% CI 0·64–1·18]; figure 4). For those with a pre-
randomisation choice of R-CHOP, the 5-year survival 
probability for the ibrutinib–rituximab group was 
of 59% (95% CI 47–75) compared to 46% (34–64) for the 
R-CHOP group (HR 0·64 [95% CI 0·36–1·13]). For the 
pre-randomisation investigator choice of rituximab–
bendamustine, the 5-year survival probability was 57% 
(95% CI 49–67) for the ibrutinib–rituximab group and 
58% (50–68) for the rituximab–bendamustine group 
(HR 1·00 [95% CI 0·70–1·44]).

Results from the analysis of time-to-nex-treatment did 
not substantially change conclusions from the primary 
analysis of progression-free survival (appendix p 30). 
Second-line therapy was received by 42 (21%) of 
199 patients in the intervention group compared with 
69 (35%) of 198 patients in the immunochemotherapy 
group. The most common second-line treatment for the 
intervention group was R-bendamustine (15 [36%] of 42), 
followed by R-CHOP (eight [19%] of 42) and R-BAC 
(rituximab, bendamustine, and cytarabine; eight [19%] 
of 42; appendix p 36). The most common second-line 
therapy following immunochemotherapy was a covalent 
BTK inhibitor (46 [67%] of 69 of patients receiving a 
follow-up therapy; appendix p 37).

Health-related quality of life improved more rapidly 
in the ibrutinib–rituximab group compared to immuno
chemotherapy. For ibrutinib–rituximab, the median 
EORTC QLQ-C30 score rose from 86 (IQR 69–94) 
to 91 (84-95) at the mid-induction timepoint, compared 
with 85 (IQR 73–93) to 85 (76–92) for the 

immunochemotherapy group. EORTC QLQ-C30 scores 
were similar between the ibrutinib–rituximab group 
and immunochemotherapy groups at the end of 
maintenance (appendix pp 22, 37).

During induction and maintenance, in patients who 
received at least one round of treatment, 99 (69%) of 143 
receiving bendamustine–rituximab, 37 (71%) of 52 
receiving R-CHOP, and 132 (67%) of 198 receiving 
ibrutinib–rituximab reported at least one adverse event of 
grade 3 or above (appendix pp 38–39). Data for the full 
adverse event reporting period are given in the appendix 
(p 39). Patients could have more than one grade 3 event at 
a time; grade 3 or above haematological adverse events 
were reported in 33 (17%) of 198, 26 (50%) of 52, and 
48 (34%) of 143 in the intervention, R-CHOP, and 
rituximab–bendamustine groups, respectively. Grade 3 or 
above non-haematological adverse events were reported in 
120 (61%) of 198, 27 (52%) of 52, and 75 (52%) of 143 of the 
intervention, R-CHOP, and rituximab–bendamustine 
groups, respectively (tabletable 2).

Of the grade 3 or above haematological adverse events 
in the induction phase, neutropenia occurred in 
18 (9%) of 198 for ibrutinib–rituximab, 11 (21%) of 52 for 
R-CHOP, and 27 (19%) of 143 for rituximab–
bendamustine. Grade 3 or above hypertension was 
reported in 22 (11%) of 198 for ibrutinib–rituximab, 
two (4%) of 52 for R-CHOP, and two (1%) of 143 for 
rituximab–bendamustine, respectively. Atrial fibrillation 
was reported in 13 (7%) of 198 of the ibrutinib–rituximab 
group compared with one (1%) of 195 in the 
immunochemotherapy group. 11 (6%) of 198 patients in 
the ibrutinib–rituximab group had bleeding-related 
adverse events compared with six (3%) of 195 in the 
immunochemotherapy group. During induction 
treatment, 83 (42%) of 198 patients on ibrutinib–
rituximab, 35 (67%) of 52 patients on R-CHOP, and 
73 (51%) of 143 patients on rituximab–bendamustine had 
grade 3 or above adverse events (table 2). Grade 3 or 
above infection-related adverse events were seen in 
23 (12%) of 198, 12 (23%) of 52, and 16 (11%) of 
143 patients treated with ibrutinib–rituximab, R-CHOP, 
and rituximab–bendamustine, respectively. In the 
maintenance phase, 97 (49%) of 198 patients, 
11 (21%) of 52 patients, and 44 (31%) of 143 patients in the 
ibrutinib–rituximab, R-CHOP and rituximab–
bendamustine groups, respectively (of these, 
29 [15%] of 198 patients, three [6%] of 52 patients, and 
two [1%] of 143 patients, respectively, had cardiac events) 
had adverse events of grade 3 or above. Infection-related 
adverse events of grade 3 or above were observed in 
36 (18%) of 198 patients, three (6%) of 52 patients, and 
21 (15%) of 143 patients, respectively.

The median time on ibrutinib–rituximab was 
33·8 months (95% CI 27·8–43·0; data not shown) and 
104 (52%) of the 199 patients allocated to ibrutinib–
rituximab discontinued treatment while continuing trial 
follow-up. The most common reasons for stopping 
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treatment included disease progression (41 [21%] of 
199 patients), cardiac reasons (15 [8%] patients), infection 
(nine [5%] patients), respiratory (6 [3%] of patients), and 
second malignancy (5 [3%] of patients). Of infectious 
causes, three were COVID-19-related, and other 
infections included three respiratory infections, 
two unknown, and one urological. Further reasons for 
discontinuation can be seen by pre-randomisation 
investigator choice of treatment and allocated group in 
the appendix (pp 40–41).

Of those randomly allocated to ibrutinib–rituximab, 
169 (85%) of 199 completed induction and 105 (53%) of 
199 completed maintenance rituximab. For those 
randomly allocated to immunochemotherapy, 110 (76%) 
of 145 and 42 (79%) of 53 patients assigned to rituximab–
bendamustine and R-CHOP, respectively, completed 
induction. 66 (46%) of 145 and 18 (34%) of 53 of patients 
randomised to rituximab–bendamustine and R-CHOP 
completed maintenance, respectively. Three patients 
receiving R-CHOP and four receiving rituximab–
bendamustine had an assessment of stable disease at 
mid-induction, with two participants in each group 
stopping treatment at this timepoint (appendix p 32). No 
patients on ibrutinib–rituximab stopped treatment with 
stable disease (figure 1).

Recruitment and follow-up were conducted during the 
COVID-19 pandemic, with COVID-19 associated with 
19 deaths in the intervention group and 14 deaths in the 
control group (two deaths in the R-CHOP group and 
12 in the rituximab–bendamustine group). 26 (79%) of 
the 33 deaths occurred in patients before progression 
and contributed to 16 (17%) of 94 progression-free 
survival events in the intervention group and 
ten (8%) of 121 in the control group (two [5%] of 44 for 
R-CHOP and eight [10%] of 77 for rituximab–
bendamustine). In the control group, no patients died of 
COVID-19 during induction, four died during 
maintenance, and six died post-maintenance, compared 
with one, six, and ten deaths in the ibrutinib–rituximab 
group, respectively. Most deaths (31 [94%] of 33) occurred 
following the introduction of routine vaccination in each 
recruiting country.

A progression-free survival sensitivity analysis 
censoring at the last visit before COVID-19 death did not 
alter the conclusions from the primary analysis (see 
appendix pp 24–27, 30).

Discussion
To our knowledge, this study, which randomly allocated 
patients to treatment with ibrutinib–rituximab or to 
standard immunochemotherapy, is the first randomised 
phase 3 study to demonstrate a significant improvement 
in progression-free survival in previously untreated 
mantle cell lymphoma. According to a predefined 
statistical plan, this was primarily driven by worse 
outcomes in the R-CHOP control group compared to the 
ibrutinib–rituximab intervention group, whereas the 
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progression-free survival for ibrutinib–rituximab and 
rituximab–bendamustine were broadly comparable.

Additionally, ibrutinib–rituximab was associated with a 
faster improvement in health-related quality of life 
compared with either of the immunochemotherapy 
options at the mid-induction treatment timepoint, with 
reported toxicities in keeping with the known safety 
profile. Ibrutinib–rituximab was associated with less 
haematological toxicity compared with immuno
chemotherapy, but more non-haematological toxicity. 
Furthermore, more patients successfully completed 
induction treatment in the ibrutinib–rituximab group, 
despite having more disease progression events during 
induction compared with immunochemotherapy. In 
keeping with the known adverse event profile of ibrutinib 
and the continuous drug exposure, 7% of patients in the 
ibrutinib–rituximab group had grade 3 or above atrial 
fibrillation. Notably, patients treated with ibrutinib–
rituximab had a higher frequency of adverse events during 
the maintenance phase of the study, and cardiac adverse 
events were reported by 15% of patients treated with 
ibrutinib–rituximab patients compared to 3% of patients 
treated with immunochemotherapy during maintenance. 
However, more patients randomly allocated to ibrutinib–
rituximab completed maintenance. Overall, there were 
similar numbers of progression-free deaths in the 
ibrutinib–rituximab group and the immunochemotherapy 
groups, regardless of choice of chemotherapy. The 
number of deaths thought to be cardiac-related was 
similar in the ibrutinib–rituximab group and the control 
group. Infections were a major cause of death over the 
entire trial up until end of safety monitoring, causing 
28 deaths (14% of patients) in the ibrutinib–rituximab 
group. By contrast, in the SHINE trial, which recruited 
patients from May 2013 to November 2014, 12 (5%) of 
261 patients died of infection.17 This difference relates to 
the large number of patients that died of COVID-19 in 
ENRICH, which accounted for 28 (56%) of 50 infectious 
deaths.

The overall survival was similar across the whole trial 
but was numerically improved with ibrutinib–rituximab 
in those with a pre-randomisation choice of R-CHOP. 
Investigators were able to choose which immuno
chemotherapy to use for individual patients, and 
patients’ baseline characteristics were similar between 
those who received R-CHOP and rituximab–
bendamustine. Although the trial was not specifically 
designed to directly compare R-CHOP with rituximab–
bendamustine, and caution is needed when interpreting 
these data, survival outcomes for patients treated with 
rituximab–bendamustine were numerically superior 
when indirectly compared to those treated with 
R-CHOP.

The outcomes in the R-CHOP subgroup were worse 
than some reported data, despite the use of rituximab 
maintenance.4 This was primarily due to an excess of 
progression events in the R-CHOP group, of which the 

majority occurred during the maintenance phase: there 
were 18 disease progression events during the 
maintenance phase compared with three in those with 
pre-randomisation choice R-CHOP randomised to 
ibrutinib–rituximab. There is a wide variation in reported 
outcomes from R-CHOP in mantle-cell lymphoma, 
which might reflect different populations and 
maintenance strategies studied.2,4

Features including TP53 mutation, high proliferation 
rate as measured by the expression of Ki67, and blastoid 
disease are associated with poor outcomes with standard 
chemotherapy.21–24 Interoperator variation in Ki67 
expression is well described.25 Despite no central 
laboratory reporting, blastoid disease and 
Ki67 expression remained strong prognostic factors in 
this study. 26% of tested tumours had a TP53 mutation, 
including five of seven tumours with blastoid disease. 
While interpretation should be treated with caution 
owing to relatively small numbers, the progression-free 
survival within the TP53 mutated group was numerically 
prolonged in those treated with ibrutinib–rituximab 
compared with immunochemotherapy. In this trial, the 
median progression-free survival for patients treated 
with ibrutinib–rituximab who had TP53 mutations was 
18·5 months. In comparison, progression-free survival 
for 26 patients with a TP53 mutation treated with 
R-bendamustine plus ibrutinib in the SHINE study was 
28·8 months, and the SYMPATICO study included 
29 patients with TP53 mutations who were treated with 
first-line ibrutinib plus venetoclax with a median 
progression-free survival of 19·8 months months.17,26 

Patients with blastoid disease had longer progression-
free survival when treated with immunochemotherapy, 
suggesting that ibrutinib–rituximab might be 
inadequate treatment for these patients, although as 
only 25 patients with blastoid disease were enrolled, this 
interpretation should be treated with caution. Ongoing 
trials are assessing the role of anti-CD20 antibody and 
BTK inhibitor combinations with or without 
BCL2 inhibitor therapy and may provide more 
information about the value of additional non-
chemotherapeutic approaches to various subgroups.27,28

This trial was substantially affected by the COVID-19 
pandemic. There were more COVID-19 events in the 
intervention group than in the control group but 
censoring for these events did not alter conclusions 
either overall or by subgroup. The SHINE and ECHO 
trials both examined the addition of a BTK inhibitor to a 
rituximab–bendamustine backbone and reported a 
median progression-free survival of 80·6 months and 
66·4 months respectively.17,29 In the ENRICH trial, the 
progression-free survival of those patients treated with 
ibrutinib–rituximab when censoring for COVID-19 
events was very similar to those treated with rituximab–
bendamustine and ibrutinib in the SHINE trial, with 
similar performance of the rituximab–bendamustine 
groups in both studies. Furthermore, the 

25tl1118



Articles

15www.thelancet.com   Published online October 3, 2025   https://doi.org/10.1016/ S0140-6736(25)01432-1

COVID-19-censored progression-free survival was 
particularly good for those patients with Ki67 under 
30% treated with ibrutinib–rituximab. This is consistent 
with other recent phase 2 data suggesting patients with 
low biological risk mantle-cell lymphoma are well served 
by the anti-CD20 and covalent BTK inhibitor doublet.18,30

Risk stratification at diagnosis might aid future 
decision-making when selecting anti-CD20 and covalent 
BTK inhibitor doublet therapy in patients with untreated 
mantle-cell lymphoma. In deciding between different 
approaches, factors such as the proliferation index and 
morphological subtype of the tumour, the wish for time-
limited versus ongoing treatment, and the different 
toxicity profiles should be considered. Furthermore, as 
T-cell-engaging treatments become more widely used in 
earlier lines of treatment there might be a preference to 
avoid bendamustine-containing regimens within the 
broader the treatment paradigm.

In conclusion, we report the results from the first 
known randomised trial to demonstrate superiority of 
the chemotherapy-free regimen ibrutinib–rituximab 
compared to immunochemotherapy in the first-line 
setting for older patients with mantle-cell lymphoma. 
Outcomes compared to the rituximab–bendamustine 
subgroup were broadly equivalent. Ibrutinib-rituximab 
should be considered a new standard of care treatment 
option for older patients unsuitable for intensive 
approaches.
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