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A B S T R A C T

Purpose
To determine if alemtuzumab consolidation improves response rate and progression-free survival
(PFS) after induction chemoimmunotherapy in previously untreated symptomatic patients with
chronic lymphocytic leukemia.

Patients and Methods
Patients (n � 102) received fludarabine 25 mg/m2 intravenously days 1 to 5 and rituximab 50 mg/m2

day 1, 325 mg/m2 day 3, and 375 mg/m2 day 5 of cycle 1 and then 375 mg/m2 day 1 of cycles 2 to 6;
fludarabine plus rituximab (FR) administration was repeated every 28 days for six cycles. Three months
after completion of FR, patients with stable disease or better response received subcutaneous alemtu-
zumab 3 mg day 1, 10 mg day 3, and 30 mg day 5 and then 30 mg three times per week for 5 weeks.

Results
Overall response (OR), complete response (CR), and partial response (PR) rates were 90%, 29%, and
61% after FR, respectively; 15% of patients were minimal residual disease (MRD) negative. Of 102
patients, 58 received alemtuzumab; 28 (61%) of 46 patients achieving PR after FR attained CR after
alemtuzumab. By intent to treat (n � 102), OR and CR rates were 90% and 57% after alemtuzumab,
respectively; 42% of patients became MRD negative. With median follow-up of 36 months, median
PFS was 36 months, 2-year PFS was 72%, and 2-year OS was 86%. In patients achieving CR after FR,
alemtuzumab was associated with five deaths resulting from infection (viral and Listeria meningitis and
Legionella, cytomegalovirus, and Pneumocystis pneumonias), which occurred up to 7 months after
last therapy. The study was amended to exclude CR patients from receiving alemtuzumab.

Conclusion
Alemtuzumab consolidation improved CR and MRD-negative rates after FR induction but caused
serious infections in patients who had already achieved CR after induction and did not improve
2-year PFS or survival.

J Clin Oncol 28:4500-4506. © 2010 by American Society of Clinical Oncology

INTRODUCTION

The development of rituximab1,2 and chemoim-
munotherapy regimens, such as fludarabine plus
rituximab (FR)3,4 and fludarabine, cyclophospha-
mide, and rituximab,5-7 has improved complete re-
sponse (CR) and overall response (OR) rates and
progression-free survival (PFS) in previously un-
treated patients with chronic lymphocytic leukemia
(CLL). Despite these advances, patients with CLL
invariably relapse and typically become resistant to
therapy. An important clinical question concerns
the value of eliminating minimal residual disease

(MRD). Studies generally have demonstrated that
patients attaining partial response (PR) have shorter
PFS than those attaining CR.5,6,8,9 The monoclonal
anti-CD52 antibody alemtuzumab (Campath-1H;
Genzyme, Cambridge, MA) is approved for both
previously untreated and relapsed CLL.10,11 Alemtu-
zumab is particularly effective against peripheral
blood and bone marrow disease, and pilot studies
demonstrated that alemtuzumab effectively eradi-
cates disease remaining after different induction
therapies.12,13 These findings prompted sequential
studies in which induction treatment with flu-
darabine or fludarabine-based combinations was
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administered followed by consolidation alemtuzumab to determine if
such regimens improved outcome.14-16

In the CALGB (Cancer and Leukemia Group B) 19901 study,
alemtuzumab was administered intravenously (IV) or subcutaneously
(SC) three times per week for 6 weeks as consolidation after four cycles
of fludarabine induction therapy.17 Cytomegalovirus (CMV) reacti-
vation occurred in nine of 59 patients, but infectious toxicity was
otherwise acceptable. Infusion toxicity associated with IV alemtu-
zumab was markedly reduced by SC administration, and both IV and
SC alemtuzumab improved the CR rate—but not PFS—compared
with a previous fludarabine-based phase III study by our group. An
Italian study, in which SC alemtuzumab 10 mg was administered three
times per week for 6 weeks in patients who had responded to
fludarabine-based induction therapy, demonstrated that SC alemtu-
zumab effectively eliminated MRD with acceptable toxicity, but PFS
data were not included, because most patients underwent autologous
stem-cell transplantation.18 The German CLL4B study, which ran-
domly assigned patients achieving PR or CR after fludarabine or
fludarabine plus cyclophosphamide to observation or IV alemtu-
zumab 30 mg three times per week for 12 weeks, demonstrated im-
proved PFS, but significant infectious morbidity was also noted.14,15

However, none of these studies included rituximab administration in
the induction regimen. Thus, the clinical benefit of alemtuzumab
consolidation after chemoimmunotherapy has remained unclear. The
CALGB 10101 study was initiated with the rationale that a 3-month
waiting period before initiating SC alemtuzumab consolidation would
diminish toxicity and improve clinical outcome after FR induction
therapy. The results demonstrate significant toxicity with this regimen
and no clear benefit over FR alone, compared with our previous
CALGB 9712 study.3,4

PATIENTS AND METHODS

Patients

Patients were enrolled onto this National Cancer Institute (NCI)–sponsored
clinical study after approval by the institutional review boards of participating
CALGB centers. Eligible patients provided written informed consent, had CLL
by NCI 96 criteria,19 had high-risk Rai stage III/IV disease or active
intermediate-risk Rai stage I/II disease, were age 18 years or older, had received
no prior therapy including steroids for autoimmune complications, were not
receiving chronic corticosteroids, had Eastern Cooperative Oncology Group
performance status 0 to 2, and met the following criteria: creatinine less than
1.5 times the institutional upper limit of normal (ULN), bilirubin less than two
times the ULN, transaminases two times or less than the ULN, and a negative
direct antibody test. Pregnant women were excluded.

Treatment Plan

Patients received fludarabine 25 mg/m2 IV on days 1 to 5 of each cycle and
rituximab 50 mg/m2 IV on day 1, 325 mg/m2 on day 3, and 375 mg/m2 on day
5 of cycle 1 and then 375 mg/m2 on day 1 of cycles 2 to 6; FR was repeated every
28 days for six cycles (Fig 1). Allopurinol 300 mg was administered on days 1 to
14 of cycle 1, and prophylaxis for Pneumocystis pneumonia (PCP) and Vari-
cella zoster virus occurred at investigator discretion during FR administration.
Three months after completion of the final induction cycle, patients with stable
disease (SD) or responsive disease received SC alemtuzumab 3 mg on day 1, 10
mg on day 3, and 30 mg on day 5 and then 30 mg three times per week for 5
weeks (total dose, 493 mg). PCP and Varicella zoster virus prophylaxis were
required throughout and for 6 months after completion of alemtuzumab.
CMV monitoring was performed weekly during alemtuzumab administration
and every 2 weeks for 2 additional months. Growth factors were not encour-

aged but were allowed according to American Society of Clinical Oncol-
ogy guidelines.

Assessment of Toxicity, Response, and MRD

NCI Common Toxicity Criteria Version 2.0 was used to evaluate toxicity. In
toxicity monitoring of alemtuzumab, unacceptable toxicity was defined as
injection-related toxicity resulting in patient removal from protocol treat-
ment, grade 4 to 5 infection, grade 3 to 5 opportunistic infection, and grade 3
to 5 nonhematologic toxicity during or after alemtuzumab therapy. Patients
were assessed for clinical response using NCI 96 criteria 3 months after FR
therapy ended and again 2 months after completion of alemtuzumab.19 Given
that many patients had significant cytoreduction after FR therapy, we also
assessed improvement in response (SD to PR and PR to CR) in patients
receiving alemtuzumab consolidation. Determination of MRD status was
performed by flow cytometry according to local institutional standards.

Statistical Analysis

The primary objective of this nonrandomized phase II trial was to assess the
toxicity and response rate of FR induction therapy followed by alemtuzumab
consolidation therapy. The planned sample size was 100 patients. Toxicity was
monitored during alemtuzumab consolidation using a customized seven-
stage design, with seven stopping points at which adverse event data were
reviewed for excessive toxicity on the basis of predefined criteria. This design
had a 0.90 probability of rejection of the null hypotheses of a toxicity rate of
35%, if the true toxicity rate were 20%. Overall survival (OS) was calculated as
the time from the date of study registration to death as a result of any cause or
last contact for living patients. PFS was defined as the time from the date of
study registration to the first occurrence of either disease progression or death
as a result of any cause or last contact for living patients. Survival probabilities
were calculated using the Kaplan-Meier method.20 A two-sided log-rank test
was used to test for differences in survival times between subsets of patients.21

Statistical significance was defined as P � .05. Follow-up time was calculated
using the potential follow-up method.22 Follow-up (median, 36 months;
range, 8 to 55 months) for surviving patients was current as of October
19, 2009.

Patient registration, data collection, and all analyses were performed by
the CALGB Statistical Center (Durham, NC). Data quality was ensured by
review of the data by center staff and the study chairperson in adherence with
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Fig 1. Study schema for the CALGB (Cancer and Leukemia Group B) 10101
study. Patients received fludarabine 25 mg/m2 intravenously (IV) on days (d) 1 to
5 and rituximab 50 mg/m2 IV on d 1, 325 mg/m2 on d 3, and 375 mg/m2 on d 5
of cycle 1 and then 375 mg/m2 on d 1 of cycles 2 to 6; this was repeated every
28 d for 6 cycles. Three months after completing the final induction cycle,
patients achieving stable disease (SD), partial response (PR), or complete
response (CR) received alemtuzumab 3 mg subcutaneously (SC) on d 1, 10 mg
on d 3, and 30 mg on d 5 and then 30 mg three times per week for 5 weeks (total
dose, 493 mg).
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standard CALGB policies. The CALGB Audit Committee visits all participat-
ing institutions at least once every 3 years to verify compliance with federal
regulations and protocol requirements for CALGB studies, including those
pertaining to eligibility, treatment, response, and follow-up.

RESULTS

Patient Characteristics

From January 2005 to December 2006, 103 patients were enrolled.
One patient was determined ineligible because of concurrent Richter’s
transformation, withdrawn from protocol treatment after cycle 1 of
FR, and excluded from the efficacy analysis. Table 1 describes the 102
patients in the primary efficacy analysis. Median age was 61 years
(range, 23 to 82 years), and 75 patients (74%) were male. Thirty
patients (30%) had high-risk Rai stage III/IV disease, 71 patients
(69%) had intermediate-risk Rai stage I/II disease, and one patient
(1%) had symptomatic Rai stage 0 disease.

Delivery of Therapy

FR induction therapy was generally well tolerated (Table 1). Ninety-
three percent of patients completed at least three cycles of therapy, and
77% of patients completed all six planned cycles. Fifty-eight patients
received alemtuzumab consolidation (Table 1). Forty-four patients
did not receive alemtuzumab for the following reasons: CR (17 pa-
tients), PR with no marrow disease (one patient), progression (five
patients), failure to respond to FR (three patients), infection (four
patients), patient refusal (four patients), rash/hives (two patients),
unrelated stroke (one patient), unrelated liver abnormalities (one
patient), and unknown (two patients). Fifty-three patients received at
least 3 weeks of alemtuzumab, and 42 patients (72%) completed all 6
weeks of therapy. The median delivered dose was 483 mg, and 29 of 58
patients received the full planned dose of 493 mg.

Toxicity During FR Induction

Of 102 patients, 25% and 37% developed grades 3 and 4 hematologic
toxicity, respectively; 22% and 32% developed grades 3 and 4 neutro-

penia, respectively (Table 2). Grade 3 to 4 anemia and thrombocyto-
penia were noted in 7% and 12% of patients, respectively, and one
patient experienced grade 3 autoimmune hemolytic anemia (AIHA).
Thirty-four percent and 1% of patients experienced grades 3 and 4
nonhematologic toxicity, respectively, including 15% with febrile
neutropenia and 8% with infections. The most common nonhemato-
logic toxicities were fatigue (80%), nausea (54%), pain (51%), rash
(30%), transaminitis (25%), hyperglycemia (25%), fever (24%), and
vomiting (24%); however, these toxicities were overwhelmingly of
grades 1 to 2 in severity (Appendix Table A1, online only).

Severe Infectious Toxicity After Alemtuzumab

Consolidation

The initial patient participating in this study died as a result of men-
ingitis 7 months after completion of alemtuzumab therapy. At the
time, the treating physician did not attribute this death to study treat-
ment. In November 2006, the second and third deaths not related to
disease progression were noted; all three deaths occurred in patients
who had received alemtuzumab after achieving CR to induction.
Analysis of all patients who had received alemtuzumab at that time
indicated that seven (44%) of 16 patients who had achieved CR
(n � 12) or had bone marrow CR but inadequate counts (n � 4) after
induction had experienced unacceptable infectious or nonhemato-
logic toxicity, as defined by the study, compared with two (10%) of 20
patients who had achieved PR after induction. In December 2006, sites
with patients achieving CR after FR induction were instructed not to
administer any additional alemtuzumab to these patients, and the

Table 1. Patient Characteristics and Delivery of Therapy (n � 102)

Characteristic

Patients

No. %

Age, years
Median 61
Range 23-82

Male 75 74
Rai stage

0 1 1
I-II 71 69
III-IV 30 30

FR induction
No. of cycles completed

� 3 95 93
6 79 77

Alemtuzumab consolidation (n � 58)
No. of weeks completed

� 3 53 91
6 42 72

Abbreviation: FR, fludarabine plus rituximab.

Table 2. Toxicity (n � 102)

Toxicity

Grade

1 2 3 4 5

No. % No. % No. % No. % No. %

FR induction
Maximum hematologic 14 14 14 14 26 25 38 37 —

Neutropenia 11 11 11 11 22 22 33 32 —
Anemia 43 42 21 21 6 6 1 1 —
Thrombocytopenia 43 42 16 16 11 11 1 1 —

Maximum nonhematologic 28 27 37 36 35 34 1 1 —
Febrile neutropenia 0 0 0 0 15 15 0 0 —
Infection 0 0 8 8 7 7 1 1 —

Alemtuzumab consolidation
(n � 58)

Maximum hematologic 7 12 9 16 14 24 23 40 —
Neutropenia 11 19 4 7 15� 26� 10 17 —
Anemia 23 40 11 19 8 14 2 3 —
Thrombocytopenia 19 33 9 16 6 10 5 9 —

Maximum nonhematologic 7 12 17 29 23 40 0† 0† 7 12
Febrile neutropenia 0 0 0 0 10 17 1 2 —
Infection 0 0 5 9 10 17 1 2 5 9
ARDS 0 0 0 0 — — 1 2
Transfusion GVHD 0 0 0 0 — — 1 2

�Fifteen patients had a maximum toxicity of grade 3 for neutropenia. In 14 of
these patients, grade 3 was also the maximum grade for all types of
hematologic toxicities. One patient had grade 3 neutropenia but had another
hematologic toxicity of grade 4.

†One patient had maximum toxicities of grade 4 for febrile neutropenia and
infection but had an overall maximum nonhematologic toxicity of grade 5.

Abbreviations: FR, fludarabine plus rituximab; ARDS, adult respiratory dis-
tress syndrome; GVHD, graft-versus-host disease.
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study was amended to restrict alemtuzumab therapy to patients
achieving SD or PR after induction.

Five deaths resulting from infections eventually occurred in
patients who had received alemtuzumab after achieving CR to
induction therapy (Table 2). In each case, CLL was in remission at
time of death. One patient died from Listeria meningitis during
alemtuzumab consolidation. A second patient developed CMV
reactivation and glomerulonephropathy during alemtuzumab
therapy, resulting in discontinuation of trimethoprim/sulfame-
thoxazole, and died as a result of PCP and adult respiratory distress
syndrome 4.5 months after last therapy. A third patient developed
Legionella pneumonia, complicated by pancytopenia and acute
renal failure, 1 month after completing alemtuzumab and died as a
result of adult respiratory distress syndrome and multiorgan fail-
ure 5 months later. A fourth patient who had received only four
doses of alemtuzumab died as a result of sepsis 5 months after last
therapy; no organism was identified. A fifth patient died as a result
of viral meningitis 7 months after alemtuzumab. In addition, two
patients who had achieved PR after induction and received alemtu-
zumab died as a result of causes unrelated to progressive CLL
(Table 2). The first patient died as a result of fulminant Epstein-
Barr virus viremia and hepatitis 4 weeks after alemtuzumab, and
the second patient died as a result of transfusion-associated graft-
versus-host disease (TA-GVHD) 8 months after alemtuzumab af-
ter receiving nonirradiated blood products after surgery.

Other Toxicity During and After Alemtuzumab

Consolidation

Of 58 patients, 24% and 40% developed grades 3 and 4 hemato-
logic toxicity, respectively; 26% and 17% developed grades 3 and 4
neutropenia, respectively (Table 2). Grade 3 to 4 anemia and
thrombocytopenia were noted in 17% and 19% of patients, respec-
tively, and three patients experienced grade 3 AIHA. Forty percent
and 0% of patients experienced grades 3 and 4 nonhematologic
toxicity, respectively, including 19% with febrile neutropenia and
19% with infections. As described in Severe Infectious Toxicity
After Alemtuzumab Consolidation, there were seven grade 5
events. The most common nonhematologic toxicities were fatigue
(72%), rash (52%), pain (43%), fever (29%), hyperglycemia
(29%), nausea (28%), and pruritus (28%), which were generally of
grades 1 to 2 in severity (Appendix Table A1).

Response to Therapy

One hundred two patients were evaluable for response (Table 3). OR,
CR, and PR rates after FR induction were 90%, 29%, and 61%, respec-
tively, and 15% of patients were MRD negative by flow cytometry. Of
the 58 patients who received alemtuzumab, OR, CR, and PR rates were
91%, 66%, and 26%, respectively, with 50% of patients MRD negative
after alemtuzumab. Twenty-eight (61%) of 46 patients achieving PR
after FR who received alemtuzumab attained CR (Table 4). Of 12
patients achieving CR after FR who received alemtuzumab, five were
MRD negative before consolidation, and three of the remaining seven
patients converted to MRD-negative status afterward. By intent to
treat for all patients enrolled (N � 103), OR, CR, and MRD negativity
were attained by 90%, 57%, and 42% of patients, respectively.

Survival Analysis

With a median follow-up of 36 months, median PFS was 36 months,
with PFS of 72% and OS of 86% at 2 years. Two-year PFS (76% v 68%;
P � .35) and OS (84% v 88%; P � 1.0) were similar for patients who
did and did not receive alemtuzumab (Fig 2). Similarly, there were no
differences in PFS or OS among the 30 patients achieving CR after FR
induction, regardless of whether they received alemtuzumab (data
not shown).

DISCUSSION

These results confirm the feasibility and safety of concurrent FR-based
chemoimmunotherapy for previously untreated CLL, as reported by
CALGB.3,4 Unfortunately, this study also demonstrated that the addi-
tion of SC alemtuzumab consolidation beginning 3 months after
completion of induction FR resulted in unacceptable, severe infec-
tions, primarily in patients who had achieved CR after induction.
Therefore, we modified eligibility criteria for consolidation treatment
and restricted alemtuzumab therapy to patients who had achieved SD
or PR after induction FR. Although alemtuzumab toxicity was dimin-
ished by this amendment, and improvements in CR and MRD rates
were observed among patients receiving alemtuzumab, consolidation
therapy failed to improve PFS or OS, compared with historical results
with FR alone.4 Thus, our data do not support additional pursuit of
consolidation alemtuzumab as administered in this study.

Although unexpected hematologic toxicity was not observed,
four patients experienced AIHA, three of whom underwent alemtu-
zumab consolidation. It is unclear whether AIHA was the result of

Table 3. Response to Therapy (n � 102)

Response After FR (%)

End of Therapy (%)

Alemtuzumab (n � 58) All Patients

CR 29 66 57
PR 61 26 33
OR 90 91 90
MRD negative� 15 50 42

Abbreviations: FR, fludarabine plus rituximab; CR, complete response; PR,
partial response; OR, overall response; MRD, minimal residual disease.

�MRD status was assessed by flow cytometry on bone marrow samples at
local Cancer and Leukemia Group B institutions according to the standards of
the individual institution. Because MRD assessment by flow cytometry was
not an objective of this study, MRD-negative patients are expressed as a
percentage of all patients, regardless of clinical response or whether bone
marrow aspiration was performed.

Table 4. Improvement of Response With Alemtuzumab
Consolidation (n � 58)

Response After FR
Induction

Response After Alemtuzumab
Consolidation

CR MRD Negative

No. % No. %

PR (n � 46) 28 61 23 50
CR, MRD negative (n � 5) 5 100 5 100
CR, MRD positive (n � 7) 7 100 3 43

Abbreviations: FR, fludarabine plus rituximab; CR, complete response; MRD,
minimal residual disease; PR, partial response.

Fludarabine and Rituximab Followed by Alemtuzumab for CLL
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disease progression or fludarabine and whether alemtuzumab influ-
enced the development of AIHA. Although we initiated alemtuzumab
consolidation 3 months after completion of FR induction, we ob-
served problems with infectious morbidity similar to those in previous
studies, in which alemtuzumab consolidation was initiated 1 month
after combination chemotherapy14,15 or chemoimmunotherapy.16

These studies were terminated or not explored further because of poor
tolerability and increased toxicity. Whereas CMV reactivation was the
primary infection in prior studies of alemtuzumab consolidation,12,14

we observed a broad array of grade 5 infections, including sepsis,
Legionella pneumonia, PCP, Listeria and viral meningitis, and Epstein-
Barr virus viremia, which occurred up to 7 months after last alemtu-
zumab therapy. Five of these six deaths occurred in patients who had
achieved CR after FR induction, and the overall rate of unacceptable
grade 3 to 5 infectious complications was similarly higher in patients
achieving CR than in patients achieving SD or PR. These infections
occurred during and after completion of therapy, suggesting long-
lasting immunosuppression with this combined antibody-based
approach. The potentially preventable deaths resulting from PCP
and TA-GVHD highlight the importance of multicenter studies in
defining the toxicity of new clinical treatments that may extend
immunosuppression. The patient with TA-GVHD required emer-

gent blood transfusions perioperatively for an unexpectedly com-
plicated hernia repair. Educating both health care providers and
patients about the risk of TA-GVHD is therefore essential in pre-
venting such occurrences.

There are several potential explanations for the increased infec-
tious toxicity and morbidity after alemtuzumab consolidation in this
study. Patients achieving CR likely have minimal tumor targets for
CD52-targeted alemtuzumab, resulting in increased off-target T-cell
depletion and immunosuppression. Prior studies of IV alemtuzumab
consolidation included few patients achieving CR after induction
therapy, possibly contributing to the absence of severe infections in
these studies; only one of 11 patients who received alemtuzumab in
the German CLL4B study had achieved CR, and only three of 41
patients in a single-institution study of alemtuzumab consolidation
had achieved CR.12,14,15 CALGB 10101 demonstrated that patients
achieving CR after induction therapy were particularly vulnerable to
alemtuzumab consolidation. The patients achieving CR who died
after alemtuzumab were MRD positive after induction; therefore,
precluding only MRD-negative patients from receiving alemtuzumab
would not be sufficient to ensure patient safety.

The sequential administration of an induction regimen contain-
ing cytotoxic chemotherapy and rituximab followed by alemtuzumab
may also have contributed to the observed toxicity. Although the
addition of rituximab to cytotoxic chemotherapy has generally been
well tolerated in CLL and lymphoma, the addition of rituximab to
cyclophosphamide, doxorubicin, vincristine, and prednisone in HIV-
positive patients with CD4�T-cell counts less than 200 was associated
with significant infectious morbidity and no overall benefit.23 Simi-
larly, although most studies of alemtuzumab consolidation have
involved administration of fludarabine or fludarabine plus cyclophos-
phamide without rituximab as induction therapy, one phase II study
involved administration of four cycles of FR followed 5 weeks later by
IV alemtuzumab three times per week for 4 weeks among 34 previ-
ously untreated patients with CLL.16 Only five patients achieved CR
after FR. Alemtuzumab was poorly tolerated, and two patients died as
a result of treatment-related toxicity. Median PFS (42 months) was
similar to that in our study. Thus, the sequential administration of FR
induction and alemtuzumab consolidation may produce extended
depletion of both B- and T-lymphocytes, resulting in profound im-
munosuppression. Extending the time between induction therapy
and alemtuzumab consolidation to allow for recovery of T-cells is a
potential approach for future trials, if this strategy continues to be
pursued. However, delaying consolidation places patients who have
achieved PR at risk of relapse before consolidation treatment is initi-
ated. Additionally, patients may be reluctant to consider additional
consolidation therapy subsequent to a long observation period after
induction therapy.

To determine whether future studies of alemtuzumab consolida-
tion after chemoimmunotherapy are warranted, the effect of alemtu-
zumab on PFS after chemoimmunotherapy must be considered.
Although alemtuzumab consolidation improved response rates and
MRD negativity in our study, patients who received alemtuzumab did
not experience better 2-year PFS or OS than patients who did not.
Furthermore, the 2-year PFS of 72% in this study was similar to the
67% 2-year PFS in the previous CALGB 9712 study in which FR was
administered.4 Longer follow-up is required to determine whether the
improved CR and MRD-negative rates after alemtuzumab consolida-
tion in this study will eventually translate into improved long-term
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measured from study entry. NA, not achieved.
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survival. Given the toxicity and absence of clear survival benefit,
CALGB will not pursue additional studies of alemtuzumab consolida-
tion. Novel therapeutic agents such as lenalidomide, the cyclin-
dependent kinase inhibitor flavopiridol (Alvocidib; sanofi-aventis,
Paris, France), the phosphatidylinositol-3-kinase inhibitor CAL-101
(Calistoga Pharmaceuticals, Seattle, WA), and the syk inhibitor fosta-
matinib (Rigel Pharmaceuticals, South San Francisco, CA) are active
in CLL and warrant clinical study as potential CLL consolidation
therapies.24-29 Whether consolidation therapy improves long-term
outcome in patients with CLL with detectable MRD after therapy is
a research question; therefore, such therapy should not be admin-
istered outside of clinical trials.
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2011 Gastrointes�nal Cancers Symposium: Register Today! 
 
This 3-day mul�disciplinary symposium (January 20-22, 2011, San Francisco, California) is the premier GI oncology event, 
bringing together leading experts in diagnos�c imaging, gastroenterology, medical oncology, radia�on oncology, and 
surgical oncology.  Tailored to be a discussion-based mee�ng, the Symposium is intended to foster dialogue among 
oncologists and other members of the cancer care community. Sessions will feature invited abstract presenta�ons on 
the latest science and its applicability to op�mizing treatment of pa�ents with gastrointes�nal cancers.   

Symposium highlights include: 

• Meet the Professor Sessions—breakfast and evening events in four concurrent sessions* 

• Transla�onal Research Sessions—daily lunch event 

• Fellows, Residents, and Junior Faculty Networking Luncheon* 

• NEW: Posters will be displayed for all-day viewing 

• NEW: Q&A, text, tweet, or email your ques�ons in selected sessions 

• NEW: Abstract supplement in Journal of Clinical Oncology 
*Ticket required 
 

For more informa�on, please visit www.gicasym.org/2011. 
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