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1. NCT01776840 - PCI-32765MCL3002 - A Randomized, Double-blind, Placebo-controlled Phase
3 Study of the Bruton's Tyrosine Kinase (BTK) Inhibitor, PCI-32765 (Ibrutinib), in Combination
With Bendamustine and Rituximab (BR) in Subjects With Newly Diagnosed Mantle Cell
Lymphoma  

What type of data are you looking for?: Individual Participant-Level Data, which includes Full
CSR and all supporting documentation

Research Proposal

Project Title

COMPARE-MCL: Cross-Trial Comparison of MCL Treatments in older patients -- A Pooled analysis of
MCL Elderly, SHINE, MCL R2 Elderly, ENRICH and ECHO

Narrative Summary:

Over the past two decades, several novel targeted therapies have been introduced for the treatment
of mantle cell lymphoma (MCL).(1) Although many clinical trials have investigated novel induction or
maintenance therapies in older, previously untreated patients, none of them have been directly
evaluated against each other. Furthermore, previous comparisons of two widely used
immunochemotherapy standards yielded conflicting results and were limited by small sample sizes
and heterogeneous patient populations.(2--5) To address these knowledge gaps, we will use
individual patient data from the MCL Elderly(6), SHINE(7), MCL R2 Elderly(8), ENRICH(9) and
ECHO(10) trials, to perform efficacy and safety comparisons of novel established first-line treatment
elements applying inverse probability of treatment weighting to control confounding.

Scientific Abstract:

Background:
Mantle cell lymphoma (MCL) is a rare, incurable subtype of B-cell non-Hodgkin lymphoma. Over the
past decades, novel targeted therapies have been introduced for the treatment of MCL. Different
BTKi regimens with and without chemotherapy and maintenance including lenalidomide have been
shown to be superior to standard first-line treatment in older patients.
Objective:
The objective is to compare the efficacy and safety of treatment strategies involving novel agents
that have not yet been directly studied against each other. A further goal is to confirm the
superiority of BR induction over R-CHOP.

Study Design
This is a pooled individual patient data analysis across five large phase 3 randomized clinical trials
MCL Elderly, SHINE, MCL R2 Elderly, ENRICH and ECHO.
Participants
The population of interest are older, previously untreated, transplant-ineligible patients with
histopathologically confirmed MCL, ECOG <=2, and stage II--IV.

Primary and Secondary Outcome Measure(s)
The primary outcome is failure-free survival. Secondary outcomes are time to next treatment, overall
survival, complete and overall response after induction, Adverse Events.
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Statistical Analysis
We will adjust for confounders using inverse probability of treatment weighted Kaplan-Meier curves
and weighted log-rank tests. Hazard ratios will be estimated with weighted Cox or Poisson
regression, depending on the proportional hazards. Response rates will be analyzed using weighted
logistic regression. All hypothesis tests will use a two-sided 5% significance level.

Brief Project Background and Statement of Project Significance:

Mantle cell lymphoma (MCL) is a rare subtype of B-cell non-Hodgkin lymphoma with a heterogenous
clinical behavior(11). MCL is still incurable with poor long-term prognosis, especially for older
patients(12). In the last two decades, novel, targeted therapies have been introduced, among others
the BTKi inhibitors ibrutinib and acalabrutinib and lenalidomide(1,13). While ibrutinib, acalabrutinib
and lenalidomide are already approved for the use in relapsed/refractory older patients(13), there
are no approvals as first-line therapy yet. However, those drugs have been shown to be superior to
previous treatment standards or are still under investigation on phase III trials.
In MCL Elderly, a randomized, open-label multicenter phase III trial, patients were randomized to
either induction R-CHOP or R-FC. Patients responding to the induction therapy were randomized to
either rituximab maintenance (RM) or Interferon-alpha. Remission rates after induction were similar,
but R-FC was more toxic. RM was superior in terms of PFS compared to Interferon-alpha. In the
international, randomized, double-blind, phase III SHINE trial, the addition of ibrutinib to both
Bendamustine-rituximab (BR) induction as well as to RM prolonged PFS(7). The MCL R2 Elderly trial
compared R-CHOP vs. R-CHOP/R-HAD induction and, in responders, rituximab vs. lenalidomide +
rituximab maintenance. While induction outcomes were similar, lenalidomide + rituximab improved
PFS(8). ENRICH was the first randomized, open-label phase II/III trial that compared Rituximab +
Ibrutinib as chemotherapy-free induction followed by ibrutinib-rituximab maintenance to
chemotherapy (either R-CHOP or BR, stratified at randomization). There was a significant
improvement in PFS of the ibrutinib-containing regimen(9). ECHO, a phase III, multicenter, double-
blind, placebo-controlled trial showed, that the addition of acalabrutinib to the induction
bendamustine-rituximab (BR-A) and to RM significantly improved PFS(10).
Till now, these superior novel treatment regimens have not been directly evaluated against each
other. The detailed treatment regimens which we want to compare are described in the next
chapter.

Another open question is the confirmation of results from several trials indirectly suggesting the
superiority of BR as induction compared to R-CHOP as induction. While the ENRICH trial indicates
better outcomes with BR, it did not provide a direct comparison between the two chemotherapy-
based regimens, as it was not randomized for this purpose, but stratified on a per-patient-level,
subject to confounding bias. Similarly, the STiL and BRIGHT trials reported improved efficacy of BR;
however, the mantle cell lymphoma (MCL) subgroups in these studies were small(3,4) A separate
pooled analysis comparing R-CHOP and BR also found no significant difference in outcomes, though
this comparison was limited by the use of a clinical trial population (from the MCL Elderly trial)
versus a population-based cohort(2). To address these limitations, we will combine data on BR and R-
CHOP induction regimens from multiple trials (the previously mentioned SHINE, MCL R2 Elderly,
ENRICH, ECHO.

Specific Aims of the Project:

Abbreviations:
- R-CHOP: Rituximab, cyclophosphamide, doxorubicin, vincristine, and prednisone
- RB: Rituximab, Bendamustine
- R-HAD: rituximab, cytarabine, Dexamethason
- R2: Rituximab, Lenalidomide

The objectives are:

1. To assess whether novel targeted therapies without chemotherapy- regimens improves clinical
outcomes without increased toxicity compared to novel targeted therapies with chemotherapy:
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i. Rituximab-Ibrutinib + Rituximab-Ibrutinib (ENRICH) vs. RB - Ibrutinib+ Rituximab-Ibrutinib (SHINE)
ii. Rituximab-Ibrutinib + Rituximab-Ibrutinib (ENRICH) vs. RB-Acalabrutinib + Rituximab -
Acalabrutinib (ECHO)
iii. Rituximab-Ibrutinib + Rituximab-Ibrutinib (ENRICH) vs. R-CHOP + R2 (R2 Elderly)
2. To compare the efficacy and safety of treatment regimens with different novel, targeted therapies
combined with chemotherapy:
i. RB - Ibrutinib + Rituximab - Ibrutinib (SHINE) vs. RB-Acalabrutinib + Rituximab - Acalabrutinib
(ECHO)
ii. RB - Ibrutinib + Rituximab - Ibrutinib (SHINE) vs. R-CHOP + R2 (R2 Elderly)
iii. RB-Acalabrutinib + Rituximab - Acalabrutinib (ECHO) vs. R-CHOP + R2 (R2 Elderly)
3. To compare the efficacy and safety of lenalidomide-containing maintenance and BTKi-containing
maintenance:
i. R2 (after R-CHOP, R2 Elderly) vs. R-I (after BR-I, SHINE or after R-I, ENRICH)
ii. R2 (after R-CHOP, R2 Elderly) vs. R-A (after BR-A, ECHO)
4. To confirm the superiority of BR + rituximab maintenance (ECHO, SHINE, ENRICH) against R-CHOP
+ rituximab maintenance (MCL Elderly, MCL R2 Elderly, ENRICH) in terms of efficacy and safety.

Study Design:

Individual trial analysis

What is the purpose of the analysis being proposed? Please select all that apply.

New research question to examine treatment effectiveness on secondary endpoints and/or within
subgroup populations

New research question to examine treatment safety

Confirm or validate previously conducted research on treatment effectiveness

Participant-level data meta-analysis

Meta-analysis using data from the YODA Project and other data sources

Research Methods

Data Source and Inclusion/Exclusion Criteria to be used to define the patient sample for
your study:

We have access to our own data of the MCL Elderly trial. The data of MCL R2 Elderly, ECHO, and
ENRICH will be shared based on scientific collaborations. The inclusion and exclusion criteria of the
MCL Elderly trial, MCL R2 Elderly trial, ECHO, SHINE, and ENRICH were largely comparable, with only
minor differences(6--10). To ensure similar trial populations across studies, we will apply the
following standardized inclusion criteria: previously untreated, with histopathologically confirmed
MCL, an ECOG performance status of 0--2, Ann Arbor stage II--IV disease, and radiologically
measurable lesions (&gt;1.5 cm). Key exclusion criteria included planned autologous stem cell
transplantation and central nervous system (CNS) involvement. Since SHINE was the only trial with
an ECOG 0-1 as inclusion criteria, we will adapt the inclusion criteria of the other trials accordingly
when comparing them with arms of the SHINE trial. Furthermore, ENRICH, MCL Elderly and MCL R2
Elderly had as inclusion criteria age &gt;=60, whereas the other trials had as inclusion criteria age
&gt;=60. When we compare treatment arms of the respective clinical trials with those different age
inclusion criteria, we well adapt the inclusion criteria accordingly.

Primary and Secondary Outcome Measure(s) and how they will be categorized/defined for
your study:

Primary endpoints:
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- Comparing the whole treatment regimens is failure-free survival (FFS). FFS is defined as time from
(first) randomization to date of stable disease at end of induction therapy, first progression/relapse,
or date of death from any cause, whichever came first. Patients without any evaluable staging
results are censored one day after randomization. Patients who were alive without treatment
failure/progression/relapse at date of the last follow up, are censored at the date of the last contact
without treatment failure/progression/relapse.
- Comparing only the maintenance therapies is Progression-free survival (PFS): PFS is defined as time
from staging after end induction to first progression/relapse or death from any cause. Patients
without evaluable staging results are censored one day after end of induction. Patients alive without
progression/relapse at date of the last follow up are censored at the last contact day without
progression.

Secondary endpoints:
- Overall survival (OS) is defined as time from randomization/time from staging after end of induction
to the date of death from any cause. Patients, who were alive at date of the last follow up, are
censored at the last contact date alive.
- Time to next treatment (TNT) will be defined as time from randomization/time from staging after
end of induction to start of the next line therapy. Death is counted as competing event. Patients, in
whom no further treatment has been started, are censored at the last contact date alive.
- Complete response after end of induction
- Adverse event by System Organ Class and Preferred Term.
- Time to hematological and non-hematological secondary malignancy is defined as time from (first)
randomization to a documented secondary primary hematological and non-hematological
malignancy, respectively. Patients without secondary malignancy will be censored at the last contact
date alive. Death without a secondary malignancy is a competing event.

Main Predictor/Independent Variable and how it will be categorized/defined for your
study:

We will compare different treatment regimens from the MCL Elderly(6), SHINE(7), MCL R2 Elderly(8),
ENRICH(9) and ECHO(10) trials. All pairwise comparisons are listed under "3. Specific Aims of the
Project". For details on drug dosing, number of cycles, and treatment timing, please refer to the
original publications and the supplemental file, as space constraints and character limits prevent
inclusion here (6--10).
Patients will be evaluated according to the treatment they had been randomized to irrespective of
treatment discontinuation, dose modifications, concomitant medication, or salvage therapy before
relapse (treatment policy strategy to handle intercurrent events under the ICH E9 Estimand
framework, corresponding to intention-to-treat analyses). Furthermore, we will evaluate the efficacy
under the hypothetical setting if no patients had discontinued treatment outside of what was
specified in the protocol--that is, only protocol-defined treatment interruptions and dose adjustments
are permitted. This is particularly relevant for clinicians and patients who are interested in
understanding the treatment effect when the regimen is followed as prescribed.

Other Variables of Interest that will be used in your analysis and how they will be
categorized/defined for your study:

Baseline variables as well as variables measured after end of induction/start of maintenance for the
sample characterization and confounder adjustment are needed to adjust the treatment effect for
confounding. Additionally, it would be valuable to have these variables recorded for each visit, if
available, as they are required for the supplemental analysis estimating the treatment effect under
protocol-compliant dosing.
- Age in years at (first) randomization (continuous)
- Sex (binary male/female)
- Histology (categorical: classical, small cell, blastoid, pleomorph)
- Ann Arbor Stage at baseline visit (categorical)
- B-symptoms at baseline visit (categorical)
- Eastern Cooperative Oncology group (ECOG) performance status at randomization (categorical)
- LDH/ULDH ratio (continuous) and LDH >= ULDH (categorical) at randomization
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- White blood cell count (WBC, G/L) at randomization (continuous)
- MCL International Prognostic Index (MIPI) score (continuous) and MIPI group (categorical)
- Ki-67 index (continuous in % and binary with cut-off 30%)
- Cytology (categorical: classical, small cell, blastoid, pleomorph)
- p53 expression (categorical, &gt;50% und &lt;=50%)

Variables needed to calculate the endpoints:
- Date of randomization
- Date of start and end of induction
- Date of staging after induction and its staging result
- Date of start and end of maintenance therapy
- Date of first progression
- Date of death and cause of death
- Last contact date without progression
- Last contact date
- Date of start of next treatment or salvage treatment and which salvage treatment
- Date of Adverse event and its System Organ Class and Preferred Term and grade
- Date and type of second malignancies

Other variables:
- Dose of drug at every visit + date of visit,
- Date of permanently/ intercurrent discontinuation
- Reasons for a dose reduction and interruption of the treatment
- Reasons for study withdrawal
- Start and end date of treatment interruption

Statistical Analysis Plan:

Baseline characteristics will be described using absolute and relative frequencies for categorial
variables and median and first and third quantiles for continuous variables. Missing values in
baseline variables will be multiple imputed with multivariate imputation of chained equations
(MICE)(14).
MCL Elderly and MCL R2 Elderly had a factorial design with a second randomization after end of
induction of all those patients, who responded to the induction therapy. To prevent selection bias by
conditioning the comparison of the whole treatment regime on only those patients who had
responded to the induction therapy, we randomly assign those patients not having responded to the
induction therapy to the maintenance therapies using the block randomization strategy as those
used in the respective trials.
We will calculate confounder adjusted survival curves using the Kaplan-Meier estimator with
stabilized inverse probability of treatment weighting (IPTW)(15). The IPTW ensures confounder
balance between the treatment groups by reweighting patients based on their inverse probability of
receiving the treatment they actually received, conditional on confounding variables. We will
calculate the propensity score (PS) with a logistic regression with treatment groups as dependent
variable and MIPI single variables (= age, Eastern Cooperative Oncology Group (ECOG) Performance
Status, white blood cells (WBC), Lactate Dehydrogenase (LDH)/upper limit LDH), Ki67, cytology and
p53 at baseline as independent variables. The Survival curves will be compared with a weighted log-
rank test(15). The number to treat at clinically relevant endpoints will be calculated using the
survival probabilities from the Kaplan-Meier curves. We will calculate the hazard ratios using a IPTW
weighted Cox regression. In case of non-proportional hazards, we will use a Poisson regression to
model the hazard ratio as a function of time.
As sensitivity analysis, to account for potential informative censoring, we will additionally to the IPTW
calculate inverse probability of censoring weights (IPCW)(16). The IPCW is the inverse probability of
being uncensored and is calculated with a logistic regression incorporating those variables, that are
associated with the endpoint as well as with the loss-to-follow up: MIPI single variables, Ki67,
cytology, p53, Ann-Arbor stage, treatment arm. Furthermore, will calculate the survival curves and
the corresponding cumulative incidence risks of a progress/death or death alone using a pooled
regression(= iterated conditional expectation estimator)(17--19). The sequential g-formula estimates
the cumulative incidence risk at a specific time if everyone had received the respective treatment.
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The 95% CIs will be obtained with bootstrapping.
Death is a competing event for time to next treatment. We will compute the total effect by
calculating the IPTW weighted Aalen--Johansen estimator of the cumulative incidence function (CIF)
separately for next treatment and death stratified by treatment(20,21). Differences cumulative
incidence curves will be tested for a difference using bootstrapping-based p-values based on the
area under the curve(22). Furthermore, we will calculate the cumulative incidence difference and its
corresponding 95% confidence interval at clinical relevant endpoints(20). As sensitivity analysis, we
will also calculate cumulative incidence curves using the g formula based on pooled, logistic
regressions(21).
For calculating the absolute risk difference of overall and complete response after end of induction,
we will use a weighted logistic regression. The treatment arm and baseline MIPI single variables,
Ki67, cytology and p53 and possible interactions will be included in the logistic regression. Patients
without a missing staging result/who were lost to follow-up will be excluded. In a sensitivity analysis,
we will use IPCW.
For the analysis of safety outcomes, the absolute and relative frequencies of patients with at least
one grade 3-5 AE and grade 5 AE per treatment group will be described separately for the induction
and maintenance therapy by System Organ Class and/or preferred term. For time to secondary
hematological malignancy and non-hematological malignancy competing risk cumulative incidence
curves will be calculated and compared with the Gray's test.
As supplemental analysis, we will calculate the survival curves and survival differences at clinically
relevant timepoints under the hypothetical setting, if no patients had discontinued treatment or had
a dose reduction outside of what was specified in the protocol. We will censor patients at the
timepoint when they had an interruption of the treatment (or a dose reduction) outside from the
protocol. We will use an inverse probability of adherence weighted marginal structural model to
account for a potential selection bias introduced by censoring those patients at that timepoint when
did not adhere to the treatment anymore(23).

Software Used:

R

Project Timeline:

Project Start: Upon receipt of at least one additional datasets to the already available MCL Elderly
data (earliest November 2025)
Phase 1 -- Writing a statistical analysis plan
Estimated Duration: 2-4 weeks
Phase 2 -- Data cleaning and harmonization
- Pool data from five clinical trials (harmonize variable names, check for plausibility and
completeness)
- Calculation of endpoints and relevant scores
- Harmonize inclusion criteria for the pairwise comparisons
Estimated Duration: 6--8 weeks
Phase 3 -- Statistical analyses
- Descriptive statistics: Table 1, frequency of missing values, density function of baseline variables
- Analysis of efficacy and safety for all 9 pairwise comparisons as outlined in the statistical section
- Generate tables and figures for all comparisons
Estimated Duration: 14--17 weeks

Phase 4 -- Statistical analysis report and manuscript drafting
- Include results into the statistical analysis plan and report
- Draft manuscript including methods, results, figures, discussion
- Internal review and revisions
Estimated Duration: 6--9 weeks

Phase 6 -- Manuscript Submission (s) and Reporting Results to YODA Project
Estimated Duration: 3 weeks
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Dissemination Plan:

We plan 2-3 publications in highly ranked hematological or oncological journals like JCO, Lancet
Haematology, Blood. The target audience are clinically active physicians and clinical practice
guideline authors
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