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Lymphoma and Indolent B-Cell Lymphoproliferative Disorders
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Eric H. Kraut, Robert A. Baiocchi, Mollie E. Moran, Amy J. Johnson, Larry J. Schaaf, Michael R. Grever,
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Purpose
Flavopiridol downmodulates antiapoptotic proteins associated with resistance to fludarabine and

rituximab and is effective against p53-mutated chronic lymphocytic leukemia (CLL). We conducted
a phase | study of flavopiridol, fludarabine, and rituximab (FFR) in patients with mantle-cell
lymphoma (MCL), indolent B-cell non-Hodgkin’s lymphomas (B-NHL), and CLL to determine the
activity of FFR.

Patients and Methods

Therapy included fludarabine 25 mg/m? intravenously (IV) days 1 to 5 and rituximab 375 mg/m? day
1 every 28 days for 6 cycles. We administered flavopiridol 50 mg/m? by 1-hour IV bolus (IVB) day
1(n=15); day 1to 2 (n = 6); 20 mg/m? 30-minute IVB + 20 mg/m? 4-hour IV infusion (n = 3); or
30 mg/m? + 30 mg/m? (n = 14).

Results

Thirty-eight patients (median age, 62 years) with MCL (n = 10); indolent B-NHL including follicular
(n = 9), marginal zone (n = 4), lymphoplasmacytic (n = 1), or small lymphocytic lymphoma (n = 3);
and CLL (n = 11), were enrolled. Twenty-two patients were previously untreated; 16 had received
one to two prior therapies. Two patients in cohort 2 developed grade 3 dose-limiting toxicity
(seizures, renal insufficiency). The median number of treatment cycles was 4, with cytopenias
(n = 10) and fatigue (n = 3) the most common reasons for early discontinuation. Overall response
rate was 82% (complete response, 50%; unconfirmed complete response, 5%; partial response,
26%), including 80% of patients with MCL (median age, 68; seven complete responses, one
partial response). Median progression-free survival (PFS) was 25.6 months. Median PFS of
patients with nonblastoid variant MCL (n = 8) was 35.9 months.

Conclusion
FFR was active in MCL, indolent B-NHL, and CLL and should be studied for older patients with

MCL who are not candidates for aggressive chemotherapy.

J Clin Oncol 28:418-423. © 2009 by American Society of Clinical Oncology

3-year FFS 50%.* The majority of patients with MCL
are in this older age group, so less toxic yet effective

Despite advances in the treatment of mantle-cell
lymphoma (MCL), indolent B-cell non-Hodgkin’s
lymphoma (B-NHL), and chronic lymphocytic
leukemia (CLL), patients with these diseases invari-
ably relapse and become resistant to therapy.'~ This
conundrum is exemplified by rituximab plus hyper-
fractionated cyclophosphamide, vincristine, doxo-
rubicin, and dexamethasone (hyper-CVAD), which
achieves an 87% complete response (CR) rate, 64%
3-year failure-free survival (FES), and 82% 3-year
overall survival (OS) in previously untreated pa-
tients with MCL, but is not curative. Furthermore,
in patients older than 65 years of age, rituximab plus
hyper-CVAD is more toxic and less effective, with

418  © 2009 by American Society of Clinical Oncology

therapies are needed. While fludarabine-based regi-
mens have achieved excellent results in follicular
lymphoma (FL) and CLL,>"" high-risk patients
have shortened response duration and inferior sur-
vival, largely due to dysfunctional p53.">"> Thus,
identifying novel agents that target p53 and other
resistance mechanisms remains a high priority in
MCL, FL, and CLL.

Flavopiridol (NSC-649890, alvocidib; sanofi-
aventis, Bridgewater, NJ) is an investigational N-
methylpiperidinyl, chlorophenyl flavone which
inhibits cyclin-dependent kinase (CDK) 1 and
CDK2'*"" by altering tyrosine phosphorylation.'®
Flavopiridol inhibits CDK4-cyclin D1 in vitro and
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induces apoptosis in leukemia and lymphoma cell lines.'® Further-
more, flavopiridol induces apoptosis by downregulating critical anti-
apoptotic proteins, such as Mcl-1, which is associated with drug
resistance to both fludarabine and rituximab.'® Flavopiridol induces
apoptosis via a p53-independent mechanism, suggesting that fla-
vopiridol may be able to eliminate p53-deficient tumor cells resistant
to agents such as fludarabine and rituximab.*

We have pursued the clinical development of flavopiridol in
lymphomas and CLL. Phase I and II studies administering single-
agent flavopiridol using a pharmacokinetically derived schedule to
116 patients with relapsed and refractory CLL, including many with
high-risk cytogenetics, achieved response rates of 40% and 53%,
respectively.”*>*' The most serious toxicity was tumor lysis syndrome
(TLS), which required transient hemodialysis for refractory hyperka-
lemia in 3% of patients.”> Based on our success with single-agent
flavopiridol in CLL, we initiated a phase I study of flavopiridol in
combination with fludarabine and rituximab (FFR) in MCL, indo-
lent B-NHL, and CLL with the goal of developing a tolerable,
effective regimen.

Subjects

Patients were enrolled on this National Cancer Institute (NCI) —
sponsored clinical study (NCI 5745) following approval by The Ohio State
University institutional review board. All patients provided written informed
consent; had MCL, indolent B-NHL, or CLL; were age 18 years or older; had
received zero to three prior treatment regimens including no more than six
prior cycles of fludarabine; had Eastern Cooperative Oncology Group perfor-
mance status 0 to 2; and met the following criteria: creatinine = 2.0 mg/dL,
bilirubin less than 2 times the upper limit of normal (ULN), transaminases < 2
times ULN, hemoglobin = 9.0 g/dL, absolute neutrophil count (ANC)
= 1,500/mm?>, and platelet count = 100,000/mm? unless cytopenias were due
to disease. Patients could not have received chemotherapy within 4 weeks of
enrollment. Pregnant women were excluded.

Treatment Plan

All patients received fludarabine 25 mg/m? intravenous (IV) day 1 to 5
and rituximab 375 mg/m* day 1 every 28 days for up to 6 cycles (Table 1). In the
initial planned dose escalation, patients received flavopiridol 50 mg/m? by
1-hour IV bolus (IVB) day 1 (cohort 1), day 1 to 2 (cohort 2), or day 1 to 3.
Dose-limiting toxicity (DLT) was observed at the cohort 2 dose. Twelve addi-
tional patients were enrolled at the cohort 1 dose, as specified by the protocol.
The study was then amended to incorporate our single-agent hybrid dosing
schedule of flavopiridol. In cohorts 3 to 4, patients received fludarabine and

Table 1. Treatment Plan (N = 38)

Cohort No. Drug and Dose
All Fludarabine 25 mg/m? days 1-5
Rituximab 375 mg/m? day 1
Every 28 days for up to 6 cycles
1 15 Flavopiridol 50 mg/m? day 1
2 6 Flavopiridol 50 mg/m? days 1 to 2
3 3 Flavopiridol 20 mg/m? 30-minute intravenous +
20 mg/m? 4-hour intravenous day 1*
4 14 Flavopiridol 30 mg/m? 30-minute intravenous +

30 mg/m? 4-hour intravenous day 1*

*Flavopiridol was given by 30-minute intravenous bolus followed by 4-hour
intravenous infusion starting in cycle 2.

WwWW.jco.org

rituximab as above, and flavopiridol was initiated during cycle 2 to minimize
the risk of TLS. In cohort 3, patients received flavopiridol 20 mg/m?* by
30-minute IVB followed by 20 mg/m?* 4-hour IV infusion. In cohort 4, patients
received flavopiridol 30 mg/m? 30-minute IVB + 30 mg/m? 4-hour IV infu-
sion; cohort 4 was expanded to gain safety and efficacy data. Patients received
prophylactic sulfamethoxazole/trimethoprim double strength twice daily
thrice weekly and acyclovir 400 mg three times per day. Growth factor support
was given according to American Society of Clinical Oncology guidelines in
cohorts 3 to 4.

Assessment of Toxicity and Response

National Cancer Institute Common Toxicity Criteria, version 2.0, was
used to evaluate toxicity. DLT was defined as any grade 3 to 4 nonhematologic
toxicity that did not resolve or decrease to grade 1 to 2 within 2 weeks, or any
grade 4 hematologic toxicity that caused more than a 1-week delay in treat-
ment. DLT included toxicity directly attributable to flavopiridol and toxicity of
fludarabine or rituximab that was exacerbated by flavopiridol. Patients were
assessed for clinical response after 3 and 6 cycles, using International Working
Group criteria for lymphomas® and NCI 96 criteria for CLL.** Progression-
free survival (PES) was calculated from the date of study entry until time of
disease progression or death, whichever came first, censoring patients alive and
relapse-free at last follow-up. Patients who withdrew from study to receive
alternative therapy before response evaluation (n = 2) or undergo allogeneic
stem cell transplantation (SCT) after responding (n = 2) were censored at time
of treatment or transplant, respectively.

Statistical Analysis

The primary end point was to define the maximum-tolerated dose
(MTD) of FER. Secondary end points were to determine the overall response
(OR) and CR rates to FFR. The study employed a traditional 3 X 3 phase I
design without dose de-escalation. The MTD was defined as the dose level
below which 2 or more of six patients experienced DLT, as defined above.
Patient characteristics, toxicities, and responses were summarized for all en-
rolled patients. Median PFS was estimated using the Kaplan-Meier method.

Patient Characteristics

Table 2 describes the 38 patients who were enrolled on this study.
Median age was 62 years (range, 38 to 81). Twenty-two patients (58%)
were male. Patients had MCL (n = 10); indolent B-NHL including FL
(n = 9), marginal zone (n = 4), lymphoplasmacytic (n = 1), or small
lymphocytic lymphoma (n = 3); or CLL (n = 11). Median 3-2-
microglobulin was 3.0 mg/dL (range, 1.3 to 6.5). Fifty-eight percent of
patients were previously untreated, and 18% and 24% had received
one or two prior therapies, respectively. Two patients (5%) had re-
ceived prior fludarabine. Ten (26%) had received prior rituximab,
including single-agent rituximab (n = 6); rituximab plus cyclophos-
phamide, doxorubicin, vincristine, and prednisone (n = 3); and flu-
darabine, cyclophosphamide, and rituximab (n = 1). Five patients did
not respond to rituximab-based therapy.

Toxicity and Delivery of Therapy

Three patients were treated in cohort 1; no DLT was observed.
Two of six patients in cohort 2 experienced DLT. One patient devel-
oped grade 3 confusion and a grand mal seizure 2 days after finishing
cycle 2 of FFR. Lumbar puncture and magnetic resonance imaging
revealed no evidence of metastases, and she suffered no further con-
fusion or seizures. A second patient developed nausea, vomiting, and
anorexia, resulting in grade 3 renal insufficiency which resolved with
IV hydration. Both patients were removed from study. One dose of
flavopiridol 50 mg/m? on day 1 of each cycle (cohort 1) was defined as

© 2009 by American Society of Clinical Oncology 419



Lin et al

Table 3. Toxicity (N = 38 patients)

Table 2. Patient Characteristics (N = 38)
All Patients
Characteristic No. %
Median age, years 62
Range 38-81
Male sex 22 58
Disease
Mantle cell lymphoma 10 26
Follicular lymphoma 9 24
Marginal zone lymphoma 4 11
Lymphoplasmacytic lymphoma 1 8
Small lymphocytic lymphoma 3 8
Chronic lymphocytic leukemia 11 29
B2-microglobulin, mg/dL
Median 3.0
Range 1.3-6.5
No. of prior treatments
0 22 58
1 7 18
2 9 24
Prior fludarabine 2 5
Prior rituximab 10 26

the MTD when FFR employed 1-hour IVB dosing of flavopiridol. In
cohorts 3 to 4, which gave flavopiridol by 30-minute IVB followed by
4-hour IV infusion, DLT was not observed, and the MTD was defined
as the highest dose level tested (cohort 4).

Hematologic toxicity was observed in most patients, regardless of
treatment cohort. Although filgrastim was allowed in cohorts 3 to 4,
87% developed leukopenia (68% grade 3 to 4), and 87% experienced
neutropenia (66% grade 3 to 4). Anemia (61% grade 1 to 2, 26% grade
3) and thrombocytopenia (45% grade 1 to 2, 16% grade 3 to 4) were
also common, although only one patient required platelet transfusion.
Ten (26%) of 38 patients were admitted for IV antibiotic therapy for
documented grade 3 infections including central venous catheter in-
fection (n = 1), acute appendicitis (n = 1), urinary tract infection
(n = 1), bacterial pneumonia (n = 2), and upper respiratory infection
(n = 2). Five additional patients (13%) received outpatient antibiotics
for upper respiratory infection (n = 4), cytomegalovirus reactivation
(n = 1), and oral candidiasis (n = 1). Five patients (13%) developed
febrile neutropenia or fever without documented infection and re-
ceived empiric antibiotics.

The most common nonhematologic toxicities were fatigue (79%
grade 1 to 2; 13% grade 3); nausea (71% grade 1 to 2; 8% grade 3);
vomiting (53% grade 1 to 2; 8% grade 3); diarrhea (47% grade 1 to 2;
24% grade 3); and anorexia (61% grade 1 to 2; 3% grade 3). Biochem-
ical toxicities included hypocalcemia (45% grade 1 to 2; 5% grade 3)
and TLS (13% grade 3). Table 3 summarizes toxicity data. There were
no significant differences in hematologic or nonhematologic toxicities
between previously untreated and relapsed patients.

The median number of delivered cycles was 4, and 16 (42%) of 38
patients completed all 6 planned cycles of therapy. Hematologic tox-
icity was common and resulted in early treatment discontinuation in
10 patients (three pancytopenia, five neutropenia, two thrombocyto-
penia). One previously untreated patient with CLL developed grade 4
idiopathic thrombocytopenia purpura after cycle 2. Filgrastim was not
allowed in cohorts 1 to 2, but was allowed per American Society of
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Toxicity by Grade

1-2 3 4 All
Toxicity No. % No. % No. % No. %
Hematologic/infections
Leukopenia 7 18 13 34 13 34 33 87
Neutropenia 8 21 9 24 16 42 33 87
Anemia 23 61 M0 26 — — 33 87
Thrombocytopenia 17 45 4 1 2 5 23 61
Documented infections 5 13 10 26 — — 15 39
Febrile neutropenia - — 5 183 — — 5 13
Nonhematologic
Fatigue 30 79 5 13 — — 3 92
Nausea 27 M 3 8 — — 30 79
Vomiting 20 53 3 8 — — 23 61
Diarrhea 18 47 9 24 — — 27 7
Anorexia 23 61 1 3 — — 24 63
Hypocalcemia 17 45 2 5 — — 19 50
Tumor lysis syndrome —_ = 5 13 — — 5 13

Clinical Oncology guidelines in cohorts 3 to 4. However, the percent-
age of patients completing 6 cycles of therapy was similar in both
cohorts 1 to 2 and 3 to 4 (43% v 41%). Therapy was discontinued early
for fatigue (n = 3), fever (n = 2), and disease progression (n = 2).
Significant TLS requiring dialysis was not observed.

Response to Therapy

All 38 patients were evaluated for response (Table 4). The OR rate
was 82% (95% CI, 69% to 94%), with 50% of patients achieving CR,
5% unconfirmed CR (CRu) and 26% partial response (PR). Median
PES was 25.6 months (Fig 1). Three responders died of unrelated
causes (head and neck cancer, cirrhosis, coronary artery disease) but
were in remission 28.7, 26.7, and 11.1 months after enrollment, re-
spectively, at the time of death.

Table 4. Response to Therapy (N = 38)
OR CR* PR

Median PFS
Group No. No. % No. % No. % (months)
All patients 38 31 82 21 55 10 26 25.6
MCL 10 8 80 7 70 1 10 21.9
Nonblastoid 8 6 75 5 63 1 13 35.9
FL 9 9 100 7 78 2 22 25.6
MZL/LPL 5 3 60 0 0 3 60 29.3
CLL/SLL 14 1 79 7 50 4 29 241
Untreated 22 18 82 12 55 6 27 25.1
Relapsed 16 13 81 9 56 4 25 25.6
1-hour dosing 21 18 86 14 67 4 19 251
Hybrid dosing 17 13 76 7 M4 6 35 25.6

Abbreviations: OR, overall response; CR, complete response; PR, partial
response; MCL, mantle cell lymphoma; FL, follicular lymphoma; MZL, mar-
ginal zone lymphoma; LPL, lymphoplasmacytic lymphoma; CLL, chronic
lymphocytic leukemia; SLL, small lymphocytic lymphoma; PFS, progression-
free survival of responding patients.

“Includes two patients with follicular lymphoma who had unconfirmed
complete remissions.
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Fig 1. Kaplan-Meier estimate of progression-free survival.

Ten MCL patients (median age, 68; range, 58 to 81), including six
previously untreated and four relapsed patients who had each received
two prior therapies, received a median of 3.5 cycles. Eight patients
responded (seven CR, one PR). Median PFS was 21.9 months, ranging
from 1.1 months when a patient withdrew to receive another regimen
to at least 68.2 months. Two patients with blastoid variant MCL
responded but relapsed within 1 year of study entry. Median PFS of the
eight patients with nonblastoid MCL was 35.9 months.

Nine FL patients (median age, 59; range, 38 to 67), of whom
seven had received one to two prior therapies, received a median of 6
cycles. All nine patients responded (five CR, two CRu, two PR); me-
dian PFS was 25.6 months. One responder developed large cell trans-
formation at 3.8 months, and two responders died in remission of
unrelated causes (cirrhosis, head and neck cancer) at 26.7 and 28.7
months. Two CR/CRu patients remain in remission at 41.8 and 52.3
months. Four patients with marginal zone lymphoma and one patient
with lymphoplasmacytic lymphoma (median age, 54; range, 39-62),
of whom two had received one to two prior therapies, were enrolled.
Three patients achieved a PR, and median PFS was 29.3 months.

Fourteen patients with CLL/SLL (median age, 57; range, 43 to
72), of whom 11 were previously untreated, received a median of 3
cycles. Eleven patients responded (seven CRs, four PRs). Median PFS
was 24.1 months, ranging from 2.9 months when a patient withdrew
to receive another regimen to at least 66.2 months. Two of three
patients with del(17p13) achieved CR; one went off study to undergo
allogeneic SCT at 9.2 months, and the other progressed at 28.5
months. Two of three patients with del(11g22) responded (one CR,
two PR) with progression at 25.1 and 8.6 months.

No differences in treatment delivery, response rates, or PES be-
tween previously untreated and relapsed patients were observed. Of 22
previously untreated patients, 18 (82%) responded (12 CR, six PR),
and 13 (81%) of 16 relapsed patients responded (nine CR, four PR).
The hybrid 30-minute IVB + 4-hour IV infusion schedule did not
significantly affect response rates or PES (Table 4).

The FFR regimen was effective in MCL, indolent B-NHL, and CLL.
More than 80% of patients responded to therapy, and 55% attained

WWW.jco.org

CR/CRu. Responses were durable; estimated median PFS was 25.6
months across all diseases. Due to concern about potential hemato-
logic toxicity, enrollment was limited to patients with no more than
three prior treatments and normal hematologic parameters unless due
to bone marrow infiltration. Sixteen of 38 patients had received prior
treatment. Only two patients had received previous fludarabine-based
therapy. A CLL patient with del(11q22) and a complex karyotype who
failed both fludarabine and FC achieved a PR (PFS 8.6 months), and a
lymphoplasmacytic lymphoma patient refractory to fludarabine, cy-
clophosphamide, and rituximab failed to respond. Thus, our study
population was essentially fludarabine naive, which obviously influ-
ences interpretation of our findings.

While interpretation of these results is limited by the small size,
phase I design, and mixture of different histologies of this trial, review
of the findings in individual disease types provides insight regarding
whether further study of this regimen is indicated. Although single-
agent flavopiridol showed minor clinical activity when given by
1-hour IVB to patients with MCL (11% PR, 71% stable disease),”> FFR
appeared promising in elderly patients with MCL (median, 68 years).
All 10 patients had low-risk MCL International prognostic index
(MIPI) scores (median, 3.25; range, 2.59 to 4.59).>° Ki-67 information
was available on only three patients (median 35% positivity; range,
20% to 45%). Four patients with MCL had each received two prior
systemic regimens (CHOP 2, hyper-CVAD 2, etoposide, methylpred-
nisolone, cytarabine and platinum 1, rituximab 2, high-dose therapy
1). In comparison, rituximab, fludarabine, cyclophosphamide, and
mitoxantrone achieved an OR rate of 73% (CR, 23%), with a median
response duration of 12 months, in relapsed and refractory MCL.*’
The absence of patients with intermediate-risk or high-risk MIPI
scores indicates that a larger phase II study is required to determine the
true clinical efficacy of FFR in older patients with MCL, particularly
intermediate-risk and high-risk patients.”® Despite these limitations,
our findings suggest that FFR or a similar flavopiridol-based combi-
nation regimen may be a potential therapeutic option for older MCL
patients who are not candidates for more aggressive therapies.

While single-agent flavopiridol is highly active in patients with
refractory, genetically high-risk CLL (Lin TS et al, submitted),*"** our
results did not provide compelling evidence that FFR is more active
than other fludarabine-based regimens already in clinical use in CLL.
While FER achieved respectable OR, CR, and median PFES in patients
with CLL/SLL, these results are not necessarily better than what would
be expected with other fludarabine-based regimens.*'' Nonetheless,
FFR demonstrated activity in patients with high-risk cytogenetic fea-
tures who typically fare poorly with conventional fludarabine-based
regimens. Two of three patients with del(17p13), which corresponds
to loss of the p53 tumor suppressor gene and confers a very poor
outcome in CLL,"*" responded with one undergoing stem cell trans-
plantation at 9.2 months and the other progressing at 28.5 months.
Furthermore, the duration of PFS may have been compromised by a
median of only 3 cycles of therapy due to cytopenias. Given the activity
of single-agent flavopiridol in high-risk genomic CLL, the cytopenias
observed with FFR, and fludarabine’s T-cell immunosuppressive tox-
icity, we are piloting a nonfludarabine-based regimen of cyclophosph-
amide, flavopiridol, and rituximab in high-risk CLL, using the hybrid
dosing schedule of 30-minute IVB followed by 4-hour IV infusion
crucial for single-agent clinical activity in CLL.*'**?

Interestingly, the hybrid dosing schedule did not improve results
with FFR compared to 1-hour IVB dosing, although the number of
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patients was small. We elected not to pursue further dose escalation of
flavopiridol due to the severe TLS observed in the single-agent CLL
study and our paramount concern that patient safety be first priori-
ty.”> Our findings indicate that drugs which are active but achieve
limited clinical responses as a single agent may still improve the activ-
ity of fludarabine or other standard therapies when given in combina-
tion. Furthermore, our results demonstrate that different dosing
schedules may need to be explored if an investigational agent is studied
in different cancers or as part of combination therapy rather than as a
single agent.

Nonhematologic toxicity was generally well tolerated. In partic-
ular, no severe TLS was observed, in contrast to the need for transient
hemodialysis for severe hyperkalemia in a small subset of relapsed CLL
patients receiving flavopiridol monotherapy. DLT was observed in
cohort 2. It is unclear which of the individual drugs contributed to the
confusion and seizures observed in the first patient with DLT, and she
experienced no further episodes after treatment discontinuation. The
second DLT might have been avoided had the patient sought medical
attention earlier and received antiemetic medications and IV hydra-
tion before elevation of the serum creatinine. However, further esca-
lation of the flavopiridol dose is likely not possible, since FFR was
associated with high rates of hematologic toxicity, most notably pro-
longed neutropenia, which limited treatment delivery. This observa-
tion is not surprising, as 77% of relapsed CLL patients who received
single-agent flavopiridol experienced transient, reversible grade 3 to 4
neutropenia.> It is interesting to speculate whether a higher CR rate or
longer PFS would result if more aggressive growth factor support were
used to combat myelosuppression. However, the significant incidence
of hematologic toxicity of FFR even in previously untreated patients
highlights the challenge of combining flavopiridol with myelosup-
pressive agents, particularly in relapsed patients with limited mar-
row reserve.

Despite the high incidence of grade 3 to 4 neutropenia, infectious
toxicity was acceptable. While 10 patients were hospitalized for IV
antibiotic therapy for documented infections, there were no grade 4 to
5 infections and patients were able to resume therapy after appropriate
treatment of their infections. Opportunistic infections were not ob-
served, similar to our experience with single-agent flavopiridol in
refractory CLL.*'"** In contrast to fludarabine, flavopiridol does not
cause significant T-cell lymphopenia and therefore is not associated
with an increased risk of opportunistic infections.*

In summary, our findings demonstrate that the FFR regimen
is generally well tolerated but causes significant hematologic toxic-
ity which limits therapy in a subset of patients. FFR was active
against indolent B-NHL and CLL but appears most promising in
older patients with MCL, in whom FFR attained promising results
with acceptable toxicity. Our results indicate that a larger phase II

study of FFR in older patients with previously untreated or re-
lapsed MCL is needed to define this regimen’s activity across MIPI
risk groups.®” Furthermore, our findings in MCL suggest that FFR
may be active in a particular histology even if flavopiridol demon-
strates limited clinical activity as monotherapy for that particular
lymphoma.*® Finally, the promising findings of this study suggest
that other combination regimens using flavopiridol may constitute
a potential treatment strategy for patients with relapsed B-NHL
and CLL.
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