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Summary
Background—Temsirolimus is an mTOR inhibitor with single-agent antitumor activity in
patients with mantle cell lymphoma (MCL). We therefore tested the efficacy and toxicity of
temsirolimus in combination with rituximab in patients with relapsed or refractory MCL.

Methods—Patients received temsirolimus 25 mg intravenously weekly while on study. Four
weekly doses of rituximab 375mg/m2 were given during the first cycle followed by a single dose
of rituximab every other 28-day cycle thereafter. Responding patients after six cycles could
continue treatment for a total of 12 cycles and were then observed without additional maintenance
therapy. The primary endpoint was the proportion of patients with either rituximab-sensitive or
rituximab-refractory disease who had a partial response or better. The analyses were done on all
patients who received treatment. The study was registered with ClinicalTrials.gov, number
NCT00109967.

Findings—Seventy-one patients were enrolled between May 2005 and March 2009. Sixty-nine
patients are evaluable and are included in the final analysis. Patients had received a median of two
prior therapies (range, 1-9), 30·4% (21/69) had received a prior stem cell transplant and 30·4%
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(21/69) were rituximab-refractory. The overall response rate (ORR) was 59·4% (41/69 patients)
with 18·8% (13/69) complete responses and 40·6% (28/69) partial responses. The ORR for
rituximab-sensitive patients was 62·5% (30/48; 95% CI 47·4-76·1%) and 52·4% (11/21; 95% CI
29·8 – 74·3%) for rituximab-refractory patients. The most common treatment-related grade 3-4
adverse events were thrombocytopenia in 16 patients (23·2%), neutropenia in 15 (21·7%), fatigue
in 10 (14·5%), pneumonia in 7 (10·1%), lymphopenia in 7 (10·1%), pneumonitis in 5 (7·2%),
dyspnea in 5 (7·2%) and hypertriglyceridemia in 5 (7·2%).

Interpretation—mTOR inhibitors in combination with rituximab could have a role in the
treatment of patients with relapsed and refractory MCL.
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Introduction
Mantle cell lymphoma (MCL) is an aggressive, incurable B-cell malignancy that represents
approximately 3-6% of lymphoma cases 1–4. Patients with MCL have a poorer prognosis
than those with other indolent lymphomas, despite an improvement in the median survival
of particularly younger patients treated with aggressive therapy 5–7. While the majority of
patients respond to initial therapy, many patients will subsequently progress and require
further therapy 7,8. Patients with relapsed MCL have a poor prognosis with a median
survival of less than 2 years 9 and are therefore candidates for treatment with novel agents.

We have previously shown that temsirolimus is an active antitumor agent in MCL10,11.
Temsirolimus inhibits signaling via the phosphatidylinosital 3-kinase (PI3K) cellular
pathway 12,13 which is important in cell motility and survival 14. PI3K catalyzes the
synthesis of phosphatidylinositol-3 phosphate (PIP3) from PIP2 resulting in activation of the
serine- threonine kinase AKT 15,16. AKT activates the mammalian target of rapamycin
(mTOR), a key cellular regulator of mitosis, survival, and increased cellular size. mTOR
activates p70 S6 kinase and inhibits 4EBP1, which enhance and inhibit the translation of
mRNAs, respectively 17, and down regulation of p70 S6 kinase and 4EBP1 by mTOR
inhibitors has been associated with responses to therapy 18. AKT also induces accumulation
of cellular cyclin D1. In a previous phase 2 trial in MCL using temsirolimus as a single
agent 10, we observed an overall response rate (ORR) of 38% using a dose of 250mg IV
weekly and then found a similar response rate of 41% in a subsequent study using a 10-fold
lower dose of 25mg IV weekly 11. A randomized trial was then performed comparing
temsirolimus to investigator’s choice of therapy for relapsed MCL19. This study showed a
significantly improved PFS and ORR in patients treated with temsirolimus, although the
response rate was lower and PFS shorter than what was seen in the phase 2 studies19. In all
studies, the predominant toxicities were hematologic and the time to progression (TTP) was
approximately 4-6 months in patients with relapsed or refractory disease.

Rituximab, a monoclonal antibody that targets the CD20 antigen, has also been used as a
single agent to treat MCL at the time of disease relapse. Reported response rates in these
patients ranged from 20-38% 20–22 and response rates were similar whether the standard
schedule or prolonged treatment with rituximab was given 21. Although single agent
rituximab induced responses in these trials in previously treated patients, complete responses
were seen in less than 10% of patients in all but one study 20–22. Furthermore, the TTP after
rituximab therapy in relapsed MCL patients has been short – typically 6-8 months. The
mechanisms of rituximab action are complex and include induction of apoptosis 23,
complement-dependent cytotoxicity24 and antibody-dependent cellular cytotoxicity
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(ADCC) 25. Interestingly, rituximab has also been shown to inhibit the ERK1/2 pathway and
to interact with the PI3K pathway upstream of mTOR at the PIP3 level 26.

There was therefore a strong rationale to combine rituximab with temsirolimus for MCL
patients - both agents have single agent activity in MCL; both target the PI3K pathway but
at different levels; temsirolimus can mobilize tumor cells into the peripheral circulation and
rituximab is known to deplete circulating lymphoma cells 27; and their toxicities as single
agents do not overlap. Because similar efficacy with less toxicity had been seen using a
lower dose of temsirolimus 11, we tested temsirolimus at the 25mg dose level in
combination with rituximab in patients with previously treated MCL with the primary
endpoint of evaluating the ORR and assessing the tolerability and adverse events in MCL
patients. The secondary endpoint was to assess the duration of response, TTP and overall
survival in this patient cohort.

Patients and Methods
Patient Eligibility

In this cooperative group study conducted by the North Central Cancer Treatment Group
(NCCTG), patients were required to be 18 years of age or older with relapsed and/or
refractory MCL confirmed by central pathology review prior to enrollment. The tumor cells
had to be cyclin D1-positive by immunohistochemistry or have the 11;14 translocation by
cytogenetic or interphase fluorescence in situ hybridization (FISH) analysis. All patients had
to be previously treated and there was no limit on the number of prior treatments. All
patients had measurable disease. Patients were required to have adequate organ and marrow
function defined as an absolute neutrophil count (ANC) >1,000/mm3, platelet count
>75,000/mm3, total bilirubin <1.5 × upper limit of normal (ULN), AST <3 × ULN (<5 ×
ULN if liver involvement with MCL), serum creatinine <2 × ULN, serum cholesterol
<350mg/dL, and fasting triglycerides <400mg/dL. In addition, patients had to have a life
expectancy of > 3 months and an Eastern Cooperative Oncology Group performance status
of 0, 1, or 2. Women of childbearing potential were required to have a negative pregnancy
test done ≤7 days prior to registration.

Exclusion criteria included patients who were HIV positive; patients with central nervous
system involvement; investigational agents, corticosteroids, chemotherapy, immunotherapy,
biologic therapy and/or radiation therapy in the previous 1 month; failure to fully recover
from prior chemotherapy regardless of interval since last treatment; or previous therapy with
an mTOR inhibitor. Pregnant and nursing women were not eligible for the study. All
patients were required to give informed consent and the Institutional Review Boards of the
Mayo Clinic and each NCCTG treatment site approved the study. The study was also
registered with the National Cancer Institute (ClinicalTrials.gov Identifier: NCT00109967)

Study Design
Eligible patients received a fixed dose of temsirolimus 25 mg intravenously every week and
four weekly doses of rituximab 375mg/m2 intravenously during the first 28-day cycle of
treatment. For subsequent 28-day cycles, a fixed dose of temsirolimus 25 mg was given
intravenously every week and one dose of rituximab 375mg/m2 was given intravenously on
day 1 of every other cycle (cycles 3, 5, 7, 9, and 11). Patients underwent a restaging
evaluation after every 3 cycles of therapy that included computerized tomography (CT)
scanning of the chest, abdomen and pelvis and flow cytometry of the peripheral blood. A
repeat bone marrow biopsy and aspirate was done only if the pretreatment bone marrow
showed involvement by mantle cell lymphoma and the patient was in complete remission by
CT scanning. Patients with a tumor response after six cycles were eligible to continue
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treatment for a total of 12 cycles, or two cycles after complete remission, and were then
observed without additional maintenance therapy. Patients with stable disease after 6 cycles
and those that progressed at any time went off study. Treatment responses as well as disease
progression were determined using the “International Workshop to Standardize Response
Criteria for NHL” 28.

The patients were stratified by their previous response to rituximab into patients that were
rituximab sensitive (group 1) or rituximab refractory (group 2). Rituximab refractory was
defined as no response (stable disease or progression) or a response that lasted <6 months
the last time the patient received rituximab alone or rituximab with chemotherapy. The study
used two separate phase II designs in two different patient populations; the design for group
1 was a two-stage design, while group 2 utilized a one-stage design with an interim analysis.
The first stage of the design for group 1 required the enrollment of 24 evaluable patients and
they be followed for at least 24 weeks. If 7 or fewer patients had a response in this
timeframe, we would consider this early evidence that this treatment regimen was not
sufficiently active. If 8 or more patients had a response, then accrual would continue in the
second stage of this trial. If 15 or more responses were observed in the first 24 evaluable
patients, then this treatment regimen would be considered promising. In the second stage for
group 1, an additional 17 evaluable patients would be enrolled. If 20 or fewer successes
were observed in the first 41 evaluable patients, we would consider this evidence that this
treatment regimen was not sufficiently active in this patient population. If 21 or more
successes were observed in the first 41 evaluable patients, then this treatment regimen would
be considered promising in this patient population and would be evaluated further in future
studies. For group 2, the study regimen would be considered promising in this patient
population if 5 or more of the first 25 evaluable patients had a response. Otherwise, it would
be considered inactive. When the first 16 patients had been accrued and followed for 24
weeks, an interim analysis would be performed. The regimen would be considered inactive
if zero responses were observed.

Toxicity Evaluation and Adverse Event Stopping Rules
As per the National Cancer Institute’s Common Terminology Criteria for Adverse Events
(CTCAE) Version 3, toxicity was defined as adverse events that are classified as either
possibly, probably, or definitely related to study treatment by the treating physician.
Administration of temsirolimus was held if the ANC was <1,000 or the platelet count was
<50,000. Upon recovery to ANC ≥1,000 and platelets to ≥50,000, the dose of temsirolimus
was decreased by 5mg. The administration of temsirolimus was also held for any grade 3 or
4 non-hematologic adverse events and restarted once the toxicity had resolved to at least
grade 2. There were no dose modifications for rituximab and rituximab was given even if
temsirolimus was held for toxicity. Overall (across both groups), if 3 out of the first 22 or if
at any time 7 or more patients developed grade 4 non-hematologic toxicity (i.e., adverse
events felt to be at least possibly related to treatment), then protocol accrual would be
suspended pending review by the study chair and the Cancer Therapy Evaluation Program
(CTEP) of the National Cancer Institute. Infusion reactions related events to rituximab were
not considered in the stopping rule. The toxicity data was regularly reviewed by the Data
Safety Monitoring Board (DSMB) to ensure compliance with the safety stopping rules.

Immunohistochemistry
Five-micron whole tissue sections were cut from paraffin-embedded tissue from
pretreatment biopsies from the patients enrolled in this study. Immunohistochemistry
focused on proteins involved in the mTOR pathway and those expressed on cells in the
microenvironment. The primary antibodies used for staining recognized the following
antigens: GATA3 (Santa Cruz Biotechnology, Inc., Santa Cruz, CA), FoxP3 (Abcam,
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Cambridge, MA), Tbet (Santa Cruz Biotechnology, Inc., Santa Cruz, CA), CD8 (DAKO
North America, Inc., Carpinteria, CA), CD11c (Abcam, Cambridge, MA), CD68 (DAKO
North America, Inc., Carpinteria, CA), raptor (Novus Biologicals USA, Littleton, CO),
rictor (Novus Biologicals USA, Littleton, CO), p4EBP1 (Thr70, Cell Signaling, Danvers,
MA), pAkt (Novus Biologicals USA, Littleton, CO) and pS6 ribosomal protein (Ser235/236,
Cell Signaling, Danvers, MA). Immunohistochemical staining was considered “high” when
>15% of cells demonstrated staining in the appropriate cellular compartment. Slides were
viewed with an Olympus BX51 microscope (20x objective) and pictures were taken with an
Olympus DP71 camera. Olympus BSW with DP Controller software was used for image
acquisition and storage.

Statistical Methods
Duration of response was defined as the time from the date of documented response to the
date of progression. Patients who went off treatment due to other reasons (eg, adverse
reactions, refusal of further treatment) were censored at that time. Time to progression was
defined as the time from registration to the date of progression. Patients who died without
disease progression were censored at the date of their last evaluation. Patients who were still
receiving treatment at the time of these analyses were censored at the date of their last
evaluation. Overall survival (OS) was defined as the time from registration to death resulting
from any cause. The distributions of these time-to-event end points were each estimated
using the Kaplan-Meier method. Statistical analyses used SAS software (version 9.2).

Role of the funding source
The sponsors of the study were not involved in the collection, analysis, or interpretation of
the data. The Cancer Therapy Evaluation Program (CTEP) of the National Cancer Institute
was involved in the design and monitoring of the trial. The Predolin Foundation and grant
funding from the National Cancer Institute funded the correlative studies. The sponsors were
not involved in the writing of the report but reviewed the report upon submission. SMA, HT
and PAK had access to the raw data. The corresponding author had full access to all of the
data and the final responsibility to submit for publication.

Results
Patient Characteristics

Seventy-one patients seen at 35 sites were enrolled on this trial between May 6, 2005 and
March 6, 2009. Two patients canceled before receiving treatment and 69 patients were
therefore included in the analysis. There were 48 patients in group 1 (rituximab-sensitive)
and 21 (rituximab-refractory) in group 2. The median age was 67 years (range, 44 to 86
years), with 50 males and 19 females enrolled. Most patients had a performance score of 0
(63·8%; 44/69) or 1 (31·9%; 22/69). Patients had received a median of two prior therapies
(range, 1-9) and 30·4% (21/69) had received a prior stem cell transplant. All patients had
previously received rituximab and 30·4% (21/69) were rituximab-refractory. Seventy-four
percent of patients had initially been treated with R-CHOP (rituximab, cyclophosphamide,
doxorubicin, vincristine, prednisone) chemotherapy. Twenty-three patients had previously
received cytarabine as part of previous salvage chemotherapy regimens. Patient
characteristics by group are shown in Table 1.

Clinical Responses
During the planned interim analysis, there were 13 responses in the first 24 evaluable
patients in group 1. As a result, the trial met the criteria for continuing to the second stage
for the rituximab-sensitive cohort and a total of 48 patients were enrolled in this group. In
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group 2, there were 8 responses in the first 16 evaluable patients. We therefore closed the
study early because the accrual goal has been met per the protocol which stated “The study
regimen will be considered promising in this patient population if 5 or more of the first 25
evaluable patients have a treatment success”. Once the accrual goals of the study had been
met, the ORR was 59·4% (41/69) with 13 complete responses (18·8%) and 28 partial
responses (40·6%). There were 8 complete responses in the rituximab-sensitive group and 5
in the rituximab-resistant group (see Table 2). The median duration of response for all
patients in complete or partial remission was 10·6 months (95% CI, 6·6 to 12·5 months). The
median duration of response in the rituximab-sensitive patients was 11·0 months (95% CI:
7·1-13·2) and 6·6 months (95% CI: 2·0-20·9) in the rituximab-refractory patients (Figure 1).
The median duration of complete response in the rituximab-sensitive patients was 12·5
months (95% CI: 10·6-not reached) and 6·6 months (95% CI: 3·5-not reached) in the
rituximab-refractory patients. The median OS was 29·5 months (95% CI 23·8 – 32·6) and
the median TTP was 9·7 months (95% CI: 5·8 -12·0). The TTP was 10·9 months (95% CI:
8·0-12·8) in the rituximab-sensitive group and 5·4 months (95% CI: 1·8-9·4) in the
rituximab-refractory group. The OS was 32·6 months (CI: 24·9-39·7) in the rituximab-
sensitive group and 24·2 months (CI: 5·7-30·0) in the rituximab-refractory group.

Toxicity
All 69 treated patients were evaluable for adverse events. Three patients (4%) died while on
study. The cause of death in all 3 was due to disease progression and felt to be unrelated to
treatment. Nine patients experienced 13 grade 4 non-hematologic events with 4 events
considered at least possibly related to treatment. Seven patients experienced 14 grade 4
hematologic adverse events with 13 events considered at least possibly related to treatment.
Thrombocytopenia (5 patients experienced 8 adverse events) and neutropenia (3 patients
experienced 5 adverse events) were the only grade 4 hematologic adverse events reported
that are related to treatment. Serious adverse events (≥ grade 4) seen in this study were
thrombocytopenia in 5 patients (7·2%), neutropenia in 3 (4·3%), dyspnea in 1 (1·4%),
hemorrhage in 1 (1·4%), ischemia in 1 (1·4%), sexual dysfunction in 1 (1·4%), and death in
3 patients (4·3%). The most commonly seen toxicities by patient group are shown in Tables
3a and 3b. Grade 3 infection rates (at least possibly related to treatment) were: group 1: 7/48
(14·6%) and group 2: 2/21 (9·5%). There were no grade 4/5 infections. Only one patient
experienced grade 3 febrile neutropenia in the rituximab sensitive group. A total of 47
patients (33 in group 1, 14 in group 2) had temsirolimus delayed due to toxicity at some time
during treatment. The median number of cycles received per patient was 6 (range=1-12).
Twenty-one patients completed the study per protocol and 14 of these had a dose adjustment
during therapy. Forty-two patients experienced a total of 89 dose adjustments for either
drug, however only one patient had a dose adjustment for rituximab._The median
percentage of time that the full dose of therapy was administered on time as per protocol
was similar between responding (median 80%; range 15-100%) and non-responding patients
(median 75%; range 10-100%). Patients ended treatment due to the following reasons:
disease progression (34·8%; 24/69), completed study per protocol (30·4%; 21/69), adverse
event (18·8%; 13/69), refused further treatment (7·2%; 5/69), died on study (2·9%; 2/69),
other medical problems (2·9%; 2/69), alternate treatment (1·4%; 1/69), and symptomatic
deterioration (1·4%; 1/69).

Correlative Studies
In an exploratory analysis, immunohistochemistry was performed on the pretreatment
biopsies of 33 patients who had adequate biopsy specimens available. Specimens were not
available on all patients as many patients in this cooperative group study had core needle
biopsies performed to confirm recurrent disease resulting insufficient tissue to perform
immunohistochemistry. Expression of established markers of T-cell subsets, including TH1,
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TH2, Treg and cytotoxic T-cells (Tbet, GATA3, FoxP3 and CD8), monocytes and dendritic
cells (CD68 and CD11c), as well as the relevant proteins involved in mTOR signaling
pathway (raptor, rictor, p4EBP1, pAKT and p70S6K) were tested and correlated with
response to therapy and TTP. None of these proteins detected by immunohistochemistry
correlated with response to therapy. The pretreatment expression of p4EBP1, however, was
significantly associated with TTP (Figure 2). The median TTP for patients with low p4EBP1
expression was 10 months compared to 5.2 months for patients with high p4EBP1
expression (p=0.02). The small sample size, limited power and multiple testing done in this
subset analysis require that this finding be replicated in larger independent datasets.

Discussion
Our findings indicate that mTOR inhibitors in combination with rituximab could have a role
in the treatment of patients with relapsed and refractory MCL. Because there is no clear
treatment of choice for patients with relapsed MCL and traditional lymphoma salvage
therapies commonly provide limited clinical benefit, novel combinations are clearly needed
for these patients. mTOR inhibitors have shown activity in patients with relapsed
lymphomas including MCL 10,11,19,29,30. In a previous phase II trial of single-agent
temsirolimus for patients with relapsed MCL, an ORR of 38% was seen when a dose of
250mg weekly was used confirming that targeting the PI3K pathway at the level of mTOR
can produce tumor responses 10. Hematologic toxicity at this dose was significant and a
subsequent trial using temsirolimus at a dose of 25mg weekly was performed. A similar
response rate of 41% was seen using this lower dose 11. In both studies, however, complete
responses were rare (CR rate 3-4%). A subsequent randomized phase III trial comparing
temsirolimus at two dose levels to investigator’s choice for relapsed MCL showed a lower
ORR for temsirolimus but demonstrated a significantly improved PFS and ORR when
compared to the investigator’s choice of therapy 19.

While single agent temsirolimus clearly has activity in relapsed MCL, combination
approaches with other agents may significantly improve the response rate. Rituximab has
been used as a single agent to treat relapsed and refractory MCL and reported response rates
range from 27-37% 20–22. The addition of further doses of rituximab beyond the standard
four doses does not seem to improve the response rate 21. In this study of temsirolimus in
combination with rituximab, the ORR was 59.4% with 18·8% complete responses and
40.6% partial responses. The median TTP in this study was 9·7 months, with a median TTP
in the rituximab-sensitive patients of 10·9 months and 5·4 months in the rituximab-refractory
patients. Overall, the response rate for the combination was promising and the complete
response rate was higher compared to that seen with either agent alone. The significantly
higher ORR seen in this study when compared to the phase III trial of temsirolimus alone
may not only be due to the addition of rituximab but may also be due to the fact that patients
in the randomized phase III trial had received a greater median number of prior therapies 19.
However, in comparison to a TTP of 3·4-7 months seen in previous studies of temsirolimus
alone 10,11,19, the TTP of 9·7 months for all patients and 10.9 months for those with
rituximab-sensitive disease observed in this study suggests an additive effect when
rituximab is added to temsirolimus. Based on the encouraging results seen in this study
when standard doses of rituximab were added to temsirolimus, it may be appropriate to
explore a dose-dense schedule of rituximab in combination with temsirolimus in future
studies.

Consistent with previous studies showing that temsirolimus can cause thrombocytopenia and
neutropenia 10,11,19,29, hematologic toxicity was the most common side effect seen in the
present trial. The frequency of grade 3 and 4 hematologic toxicity when rituximab was
added to temsirolimus did not appear to be different to that seen in the previous studies of
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temsirolimus alone. Aside from hematologic toxicity, the other more frequently seen grade 3
and 4 toxicities in this study included elevated serum cholesterol and triglycerides,
hyperglycemia, fatigue and dyspnea. The frequency of these toxicities in this study also
appeared similar to what was observed in previous studies of single agent temsirolimus
suggesting that rituximab can be safely added to temsirolimus without a significant increase
in toxicity.

To identify prognostic markers of clinical outcome, we performed immunohistochemistry on
pretreatment tumor biopsies to measure the expression of proteins associated with mTOR
signaling or expressed on intratumoral cells in the tumor microenvironment. Increased
expression of p4EBP1, one of the targets of mTOR, was associated with a significantly
shorter TTP suggesting that the expression of p4EBP1 may be useful in identifying patients
more likely to benefit from temsirolimus-containing therapy. The importance of 4EBP1 as a
potential prognostic marker for patients treated with a temsirolimus-containing regimen is
supported by the finding in a phase II trial in multiple myeloma that clinical efficacy of the
drug was associated with maximal reduction in phosphorylated 4EBP1 in peripheral blood
mononuclear cells 18. In addition, in previous in vitro experiments with lymphoma cells, we
saw a substantial reduction in pS6 but not p4EBP1 when the cells were treated with
rapamycin suggesting that rapamycin and rapalogues such as temsirolimus may not
significantly affect 4EBP1 31. This suggests that the high expression of p4EBP1 in the tumor
cells prior to treatment may not be adequately or durably suppressed by temsirolimus and
therefore predicts a greater likelihood of progression after therapy. This analysis however
was done on a small subset of the patients included in this study and therefore needs to be
confirmed in other studies.

We conclude that the combination of temsirolimus and rituximab has substantial antitumor
activity in patients with relapsed MCL with an ORR, complete response rate and TTP that
are superior that that seen in relapsed MCL patients treated with either temsirolimus or
rituximab alone. Furthermore, the addition of rituximab to temsirolimus does not result in a
significant increase in toxicity. The expression of p4EBP1 in pretreatment biopsy specimens
correlated with the TTP and could potentially be used to identify patients who are more
likely to benefit from this combination. To clearly determine the role of this effective and
well-tolerated combination in the management of patients with relapsed MCL, randomized
studies comparing temsirolimus and rituximab to other salvage therapies are planned.
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Figure 1. Distribution of time-to-event endpoints of Mantle Cell Lymphoma Patients treated
with Temsirolimus and Rituximab (duration of response, time to progression, and overall
survival)
A) Rituximab-sensitive patients (group 1), B) Rituximab-refractory patients (group 2).
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Figure 2. Clinical outcome of Mantle Cell Lymphoma Patients by Immunohistochemical staining
for p4EBP1
Time to progression after treatment with temsirolimus and rituximab in mantle cell
lymphoma patients with high or low expression of p4EBP1 (p=0·02).

Ansell et al. Page 12

Lancet Oncol. Author manuscript; available in PMC 2012 February 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Ansell et al. Page 13

Table 1

Patient Characteristics

Rituximab
Sensitive
(N=48)

Rituximab
Refractory

(N=21)
Total

(N=69) p value

Age 0·791

 Median (years) 67.5 66 67

 Range (years) (51-86) (44-85) (44-86)

Gender 0·902

 female 13 (27·1%) 6 (28·6%) 19 (27·5%)

 male 35 (72·9%) 15 (71·4%) 50 (72·5%)

Performance Score 0·813

 0 32 (66·7%) 12 (57·1%) 44 (63·8%)

 1 14 (29·2%) 8 (38·1%) 22 (31·9%)

 2 2 (4·2%) 1 (4·8%) 3 (4·3%)

Number of Previous Treatments <0·00013

 Mean (SD) 2·1 (1·51) 3·6 (1·66) 2·5 (1·70)

 Median 2·0 3·0 2·0

 Range (1-9) (1-9) (1-9)

Previous Initial Therapy 0·833

 R-CHOP 33 (68·8%) 18 (85·7%) 51 (73·9%)

 R-HyperCVAD 5 (10·4%) 1 (4·8%) 6 (8·7%)

 R-DHAP 1 (2%) 0 1 (1·4%)

 Cladribine + rituximab 5 (10·4%) 1 (4·8%) 6 (8·7%)

 Other 4 (8·3%) 1 (4·8%) 5 (7·2%)

Previous Stem Cell Transplant 0·432

 Yes 16 (33·3%) 5 (23·8%) 21 (30·4%)

 No 32 (66·7%) 16 (76·2%) 48 (69·6%)

Previous Radioimmunotherapy 0·583

 Yes 2 (4·2%) 2 (9·5%) 4 (5·8%)

 No 46 (95·8%) 19 (90·5%) 65 (94·2%)

Previous Radiation Therapy 0·062

 Yes 10 (20·8%) 9 (42·9%) 19 (27·5%)

 No 38 (79·2%) 12 (57·1%) 50 (72·5%)

1
Kruskal Wallis

2
Chi-Square

3
Fisher Exact

R-CHOP – rituximab, cyclophosphamide, doxorubicin, vincristine, prednisone. R-HyperCVAD – rituximab, cyclophosphamide, vincristine,
doxorubicin, dexamethasone, methotrexate, cytarabine. R-DHAP – rituximab, dexamethasone, cytarabine, cisplatin.
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Table 2

Response Rate by Treatment Group

Response Overall
Rate

Rituximab Sensitive
Rate (95% CI)

Rituximab Refractory
Rate (95% CI)

CR + PR 59·4% 62·5% (47·4-76·1%) 52·4% (29·8-74·3%)

CR 18·8% 16·7% (7·5-30·2%) 23·8% (8·2-47·2%)

PR 40·6% 45·8% (31·4-60·8%) 28·6% (11·3-52·2%)
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