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Mantle cell lymphoma (MCL) is an uncommon subtype of B‐cell non‐
Hodgkin lymphoma (NHL) not easily manageable due to chemother-
apy resistance and tendency to relapse.1 Current treatment for
young, fit patients with MCL consists of induction treatment with
rituximab and ARA‐C‐based chemotherapy, followed by consolidation
with autologous stem cell transplantation (ASCT) and immunotherapy
maintenance.2–4 More recently, the potential value of im-
munomodulatory agents and Bruton tyrosine kinase inhibitors during
induction and maintenance has been investigated, and the role of
consolidation ASCT is now debated.5–7

The FIL MCL0208 (clinicaltrials.gov no. 02354313) phase III trial
evaluated the efficacy of lenalidomide maintenance (LEN) versus
observation (OBS) after ASCT in younger, fit patients (18–65 years)
with untreated advanced‐stage MCL. Further details are provided in
Supporting Information. The trial enrolled 303 patients across 38
centers (37 in Italy, 1 in Portugal). At the primary endpoint analysis,
with a median follow‐up of 38 months, LEN demonstrated a
progression‐free survival (PFS) benefit but no overall survival (OS)
advantage.6 Minimal residual disease (MRD) monitoring in peripheral
blood (PB) and bone marrow (BM), conducted via nested and
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real‐time PCR (RQ‐PCR) at 10 predefined time points, highlighted
MRD's prognostic value for time to progression (TTP).8

This report presents long‐term clinical and molecular outcomes
with a median follow‐up of 74 months, including four additional late
MRD assessments at 18, 24, 30, and 36 months, expanding insights
into LEN's impact and the prognostic role of MRD over time.

The sample size determination and the statistical plan analyses
were described previously.6 Further details are provided in Support-
ing Information.9,10

From May 4, 2010 to August 24, 2015, a total of 303 patients
entered the study. Clinical characteristics at enrollment were
published previously.6 The PFS and OS of both the enrolled and
randomized populations are described in the original report.6

At the time of the present long‐term analysis, the median follow‐
up was 84 months from enrollment and 73 months for the rando-
mized population. The median PFS of the enrolled population was 64
(95% confidence interval [CI] 56–85) months, and the median OS of
the enrolled population was not reached. The 72‐month PFS was 48%
(95% CI 42–54) and the 72‐month OS 75% (95% CI 70–80). At the
time of the present long‐term analysis, 44 of 104 patients in the LEN
arm had a PFS event compared to 51 of 101 patients in the OBS arm.
The median PFS from randomization was 76 (95% CI 56‐not reached)
months in the LEN arm versus 73 (95% CI 46–90) months in the OBS
arm. The 72‐month PFS rates were 55% (95% CI 44–65) and 50%
(95% CI 39–60), respectively. This resulted in a stratified HR of 0.76
(95% CI 0.51–1.14) with a log‐rank test p‐value of 0.177 (Figure 1A).
The median OS from randomization was not reached in either arm. At
72 months, the OS rates were very close between the LEN (77%, 95%
CI 66–85) and OBS arms (75%, 95% CI 64–83), with a stratified HR of
0.94 (95% CI 0.53–1.66) and p = 0.828 in the log‐rank test
(Figure 1B).

The landmark analysis showed a PFS advantage in favor of
LEN up to 36 and 42 months (HR 0.58 [95% CI 0.33–1.00],
p = 0.048 and HR 0.57 [0.34–0.95], p = 0.032, respectively;
Figures 2A,B). However, a subsequent decrease in PFS benefit
was observed during the follow‐up period after 36 and 42 months
(HR 1.07 [0.59–1.93], P = 0.83 and HR 1.21 [0.63–2.32],
P = 0.565; Figures 2C,D). In the LEN arm, the monthly HR for
PFS during the first 24 months postrandomization (when LEN was
administered) ranged from 0.5% to 0.7%. This rate gradually
narrowed (0.7%–0.95%) from 24 to 36 months before eventually

becoming comparable between the two arms (~1% from 36 to
60 months; Figure 2E). The flexible parametric survival model also
suggests that LEN provides an initial benefit over OBS, with a
significantly lower HR in the early months, gradually approaching
1 during long‐term follow‐up (Figure 2E). We also conducted a
subgroup analysis of PFS to evaluate whether the effect of LEN
was more pronounced in specific subgroups of patients. Con-
sistent with the results of the earlier midterm analysis, patients
with no BM involvement at diagnosis seemed to benefit more
from the experimental treatment (HR 0.24 vs. 1.09, p = 0.004).
Similarly, among patients with CR and a PCR‐negative response, a
more pronounced benefit from LEN was observed compared to
other patients, though with weaker evidence (HR 0.52 vs. 0.97,
interaction p = 0.150). An additional subgroup analysis not in-
cluded in the main manuscript showed a significantly larger effi-
cacy on blastoid histology compared to classical histology (HR
0.11 vs. 0.80, p = 0.007). Other investigated parameters (e.g.,
MIPI systemic symptoms, bulky disease, Ki‐67, and TP53 mut/del)
did not seem to have an impact on the effect of LEN (Supporting
Information).

Globally, 28 secondary malignancies occurred in the enrolled
population (60‐month incidence from consent 8.0% [95% CI
5.2–11.6]). Twelve secondary malignancies occurred in the non-
randomized population (60‐month incidence from consent 10.4%
[3.9–16.9]). Sixteen secondary malignancies occurred in the rando-
mized population (60‐month incidence from randomization 6.9%
[3.1–10.6]). We recorded 10 (4.5%) solid tumors in the randomized
population: 7 (6%) in the LEN arm (one stomach, one prostate, one
gallbladder, one pancreas, one bladder, one lung, and one skin) and 3
(3%) in the OBS arm (one lung, one bowel, and one prostate). Five
(3%) cases of secondary myelodysplastic syndrome (MDS) and acute
myeloid leukemia (AML) were recorded in the randomized population:
3 (3%) in the LEN arm and 2 (1%) in the OBS arm. Including only
patients in the LEN safety population or randomized to OBS, the
cumulative incidence of any secondary malignancy at 60 months was
9.4% (3.1–15.6) in the LEN safety population versus 4.5% (0.1–8.8) in
the OBS arm (MIPI‐adjusted HR 1.98 [95% CI 0.67–5.87], p = 0.219;
Supporting Information).

The report on MRD early detection time points was published
previously.8 Here, we provide long‐term molecular results for two
additional late MRD time points (30 and 36 months, see the

F IGURE 1 Survival analysis. (A) Progression‐free survival (PFS) of the randomized population. (B) Overall survival (OS) of the randomized population.
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Supporting Information), as well as an updated survival analysis in-
cluding OS. Overall, using time‐varying covariates and adjusting the
HR for MIPI, MRD positivity at any time point conferred a global HR
for TTP of 4.17 if detected in BM (95% CI 2.70–6.44, p < 0.001) or
2.64 if detected in PB (95% CI 1.69–4.12, p < 0.001). Moreover, the
global HR for OS was 2 for MRD positivity detected in BM (95% CI
1.13–3.53, p = 0.017) and 1.60 in PB (95% CI 0.87–2.95, p = 0.13;

Supporting Information). In landmark analysis, MRD positivity in any
tissue at any given time point during the 3 years after ASCT con-
tinued to predict dismal TTP (Supporting Information). No significant
difference was noted in the impact of MRD according to randomi-
zation arm, as reported previously (data not shown).8

The MRD monitoring over time (“MRD kinetics”) predicted pa-
tients' outcomes better than a single time point. The accumulation of

F IGURE 2 Landmark analysis. (A, B) Up to 36 and 42 months after randomization. (C, D) After 36 and 42 months after randomization. (E) Time‐dependent hazard
ratio (HR) of lenalidomide maintenance versus observation with 95% confidence interval (Royston‐Parmar model).
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two or more negative results for MRD during the 3 years after ASCT
predicted a progressively more favorable TTP (HR 0.40–0.13 in BM
and HR 0.65 to >0.19 in PB) and OS (HR 0.47–0.35 in BM and HR 0.96
to >0.42 in PB), as described in the Supporting Information. Similarly,
the calculation of time‐varying AUCs confirmed that the predictive
model combining MRD kinetic evaluation and MIPI (Supporting
Information) outperformed, in terms of TTP, the composite model
based on MIPI and MRD single time point analysis (see Supporting
Information) when MRD was measured in both BM and PB samples.

The long‐term analysis of the FIL MCL0208 trial confirms that
the R‐HDS11–13 regimen is feasible and provides comparable results
to other immunochemotherapy regimens in similar populations.
However, it was noted to be more cumbersome and toxic than other
ASCT‐containing regimens. In this trial, LEN showed significant short‐
term PFS benefits during the 2 years of active treatment. Un-
fortunately, this benefit was not maintained long term, as PFS events
increased after LEN discontinuation, and there was no difference in
OS. Comparatively, the LYMA study2 demonstrated more sustained
PFS benefits with rituximab maintenance, and the MCL‐R214 trial
suggested greater efficacy for LEN while combined with rituximab
rather than as a single agent.

This trial might arise a concern regarding secondary malignancies,
with a 7‐year cumulative incidence of 9.4% in the LEN arm compared
to 4.5% in the observation arm. Although these differences were not
statistically significant, they align with existing literature, emphasizing
the need for prolonged patient monitoring.

The MRD substudy reinforced the prognostic value of MRD,
particularly kinetic models, in predicting progression. PB was vali-
dated as a reliable source for MRD monitoring over time. These
findings suggest that MRD‐negative patients might benefit from
treatment deintensification, warranting exploration in future trials.

Recent advances, including the European MCL Network's TRI-
ANGLE trial, highlight a paradigm shift in MCL treatment.5,15,16 The
addition of ibrutinib during induction and as maintenance, with or
without ASCT, showed significant efficacy. This underscores the im-
portance of selecting optimal maintenance therapies or combinations,
especially as treatment strategies move toward less intensive che-
motherapy and reduced reliance on ASCT in younger MCL patients.
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