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In a recent issue of The Lancet Oncology, Rummel and 
colleagues reported the mature results of StiL NHL 
2-2003, a multicenter, randomized, open-label, non-
inferiority phase 3 trial comparing bendamustine plus 
rituximab (BR) with fludarabine plus rituximab (FR) in 
patients with relapsed or refractory (R/R) indolent non-
Hodgkin lymphoma (iNHL) or mantle-cell lymphoma 
(MCL) (1). When this study was conceived, fludarabine-
containing regimens were widely used, and rituximab was 
rapidly being integrated into the chemotherapy regimens 
for CD20-positive lymphomas (Table 1) (12). This study 
and others reintroduced bendamustine for the treatment of 
lymphoid neoplasms after its long clinical abeyance. In fact, 
the authors reported the results of a simultaneous trial, the 
StiL NHL 1-2003, demonstrating the superiority of BR as 
compared to rituximab-cyclophosphamide-doxorubicin-
vincristine-prednisone (R-CHOP) in patients with newly 
diagnosed iNHL or MCL (13).

The StiL NHL 2-2003 included patients with stage II 
bulky (>7.5 cm), III, or IV iNHL [i.e., grade 1-2 follicular 
lymphoma (FL), lymphoplasmacytic lymphoma, small 
lymphocytic lymphoma (SLL), nodular and generalized 
marginal zone lymphoma (MZL)] and MCL with R/
R disease; however, patients refractory to regimens that 
included rituximab, bendamustine, or purine analogues were 
excluded. Since rituximab was approved as maintenance 
for FL during the study, in 2006 the protocol was amended 
to allow rituximab maintenance (RM) in patients reaching 

complete remission (CR). The enrollment started on 
October 8, 2003 and ended on August 5, 2010. In total 
230 patients were included: 116 in the BR arm and 114 
in the FR. Eleven patients were excluded for not meeting 
eligibility criteria. Median age was 67 years and the median 
number of previous treatments was one (mostly CHOP-like 
regimens). Of note, only 39% of patients in the BR arm and 
45% in the FR arm had previously received rituximab.

The overall response rate (ORR) was higher in the BR 
compared to the FR arm (82% vs. 51%, P<0.0001), as was 
the CR rate (CRR) (40% vs. 17%, respectively). Of note, 
the ORR was lower in patients who had previously received 
rituximab (57%) as compared to those who had not (75%). 
Furthermore, the BR regimen significantly prolonged 
the median progression-free survival (PFS) (34.2 vs.  
11.7 months, P<0.0001) and overall survival (OS) (109.7 
vs. 49.1 months, P=0.012) at a median follow-up of 8 years. 
Such improvement was confirmed in the MCL, FL and 
SLL histology. A small group of patients (N=44) received 
RM and had a significantly longer median PFS as compared 
to those (N=108) who did not (72.1 vs. 30.4 months,  
P=0.01). OS was also improved in these patients (not 
reached vs. 69.7 months, P=0.03). Interestingly, in this 
unplanned subset analysis, no differences in PFS were 
observed between those who had originally received BR or 
FR. Regarding toxicity, no patient discontinued treatment 
because of drug-related adverse events (AEs). However, 
20 patients in both groups needed dose reductions. The 
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most common AEs included infections, myelosuppression, 
nausea/vomiting, alopecia,  and fatigue, without a 
difference in incidence between the two groups. The 
overall incidence of serious AEs was also similar.

The study by Rummel and colleagues helps to define the 
role of BR in the treatment of R/R iNHL or MCL. The 
study design is solid. The multi-institutional setting and 
“real-life” eligibility criteria (i.e., leading to a median age 
of 67 years) render the results generalizable. On the other 
hand, the lack of central radiology review and open-label 
treatment administration may partly offset these strengths, 
as does the per-protocol (rather than intention-to-treat) 
analysis.

One insurmountable limitation of this trial is its slow 
accrual rate (it begun in 2003 and completed accrual  
7 years later). The study was ultimately published with a 
median follow-up of 96 months, 13 years after its start. 
A number of “structural” problems are related to such an 
extended interval. First, the typical treatment pattern of 
patients with R/R iNHL or MCL has evolved over the last 
decade, and thus the population that could be enrolled in 
a similar trial today would likely differ substantially from 
the one in this study. Specifically, virtually all patients with 
CD20-positive lymphoma now receive rituximab as part of 
their front line therapy (14). The importance of previous 
rituximab exposure is demonstrated by the fact that the 
ORR of rituximab-exposed patients was lower than that 
of rituximab-naïve ones (57% vs. 75%). Thus, in a patient 
population exposed to rituximab, the PFS may be shorter 
than reported in this study. Moreover, the subgroup analysis 
of patients receiving RM after the study was amended 
(albeit unplanned and thus not adequately powered) 
showed no PFS difference between BR and FR. Finally, 
based on the StiL NHL 1–2003 trial (13), the number of 
patients treated with BR upfront (as opposed to later in 
the disease course) has significantly increased. The second 
issue related to the lag time of the study is the selection 
of FR as a standard comparator. The choice of FR was 
largely based on the results of a previous phase 2 trial (3).  
In that study, almost 70% of patients were treatment 
naïve, and fludarabine was given for 5 consecutive days (vs. 
3 in the StiL NHL 2-2003 trial). Thus, the lower-than-
expected performance of FR in the Rummel study might 
have been due in part to a lower fludarabine dose. Lastly, as 
comorbidities (and not only anagraphic age) can influence 
treatment tolerability and most patients in StiL NHL 
2–2003 had a performance status of 0-1, regimens like 
fludarabine-mitoxantrone-cyclophosphamide-rituximab (4)  

or fludarabine-cyclophosphamide-rituximab (5) could 
have been as tolerated as, and potentially more efficacious 
than, FR (Table 1). The third issue related to the duration 
of this trial is the more recent availability of novel agents 
showing promising results in heavily pretreated, rituximab-
exposed patients with R/R iNHL and MCL, including 
phosphoinositide 3-kinase (PI3K) inhibitors, Bruton 
tyrosine kinase (BTK) inhibitors, BCL2 inhibitors, and 
immunomodulators, among others (Table 1).

For example, in a phase 2 study of 125 heavily pretreated 
iNHL patients (median age 64 years), the PI3K delta 
inhibitor idelalisib produced an ORR of 57% and a median 
PFS of 11 months (9). The BTK ibrutinib has also been 
studied in patients with iNHL or MCL. In a phase 1 trial in 
patients with various advanced B-cell malignancies, the ORR 
across dose cohorts was 60%, and the CRR 16%. A response 
was observed in 7/9 patients with MCL, 11/16 with chronic 
lymphocytic leukemia/SLL, 6/16 with FL, and 1/4 with 
MZL. The median PFS was 13.6 months (15). A dedicated 
study of patients with R/R FL confirmed a somewhat 
limited ORR after single-agent ibrutinib of 30% (16).  
However, this improved when the drug was combined with 
BR (ORR =90%, CRR =50%) (17). A phase 2 study of 
ibrutinib at a dose of 560 mg daily in R/R MCL patients 
(N=111, median age 68 years) resulted in an ORR of 68%, 
including a 21% CRR. The estimated median PFS was  
13.9 months (8). In a subsequent phase 3 trial of ibrutinib 
vs. temsirolimus (N=280) the ORR and CRR were higher 
with the former (72% and 19% vs. 40% and 1%) and the 
PFS prolonged (14.6 vs. 6.2 months) (18). Combined with 
rituximab (N=50, median age 67 years) ibrutinib resulted in 
an ORR of 88%, including 44% CRR. The 15-month PFS 
and OS were 69% and 83%, respectively (10). Interestingly, 
the addition of ibrutinib to BR produced an ORR and CRR 
of 94% and 76%, respectively (17). Another drug with 
activity in R/R iNHL and MCL is lenalidomide. In patients 
with FL, combined lenalidomide and rituximab generated 
an ORR of 76% and a CRR of 39%. The median time to 
progression was 2 years (19). In patients with R/R MCL, 
lenalidomide as a single-agent showed limited activity (11), 
but when combined with rituximab (N=44), it resulted in 
an ORR of 57%, and a CRR of 36%, for a median PFS and 
OS of 11.1 and 24.3 months, respectively. The addition of 
bendamustine to this doublet was deemed too toxic, and 
may not be developed further. While the agents described 
were not available at the time of protocol design, the 
aforementioned studies exemplify the strikingly different 
treatment modalities available in the modern-day treatment 
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of R/R iNHL and MCL.
In conclusion, despite the rapidly evolving treatment 

landscape of iNHL and MCL, the study from Rummel 
and colleagues provides a rationale to consider BR for the 
treatment of patients with R/R iNHL or MCL not exposed 
to this regimen in the front line setting. Given its favorable 
safety profile, BR has also been considered as a backbone 
onto which novel agents can be added in selected groups 
of patients. However, as more insight is gained into the 
biology of each lymphoma subtype, the use of targeted and 
molecularly based therapies—without traditional cytotoxic 
drugs—will predictably expand. Thus, the StiL NHL 
2–2003 study is likely to confirm, rather than change, the 
current clinical practice.
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