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Abstract

Chronic lymphocytic leukemia (CLL) is a relatively common form of adult leukemia that results in the overpro-
duction of lymphocytes. Because it is generally an indolent malignancy, it is often treated with a watchful waiting
approach. Several molecular and cytogenetic prognostic factors have been identified, which, when combined
with existing staging systems specific for CLL, can help physicians determine patient prognosis and whether there
is a need for additional treatment over observation alone. For more advanced stages of CLL, treatment options
generally include chemotherapy, monoclonal antibody therapy, and low-dose external radiation therapy. Stan-
dard medications currently used for the treatment of CLL include fludarabine, chlorambucil, cyclophosphamide,
bendamustine, and rituximab; alemtuzumab is also approved as salvage therapy in the setting of resistant and/or
refractory disease. For younger patients considered to be medically fit, stem cell transplantation is an alternative
and potentially curative strategy. The Thirteenth International Workshop on CLL (iwCLL) was held October
16-18, 2009, in Barcelona, Spain, where many recent advances in the management of CLL were presented.
Several important studies from the 2009 iwCLL are discussed in detail in this roundtable. Topics in this round-
table include current and emerging prognostic factors for CLL, the role of bendamustine in the treatment of
CLL, and the impact of recent clinical trials on the controversial use of stem cell transplantation in CLL patients.
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Overview of the Prognostic Stratification in CLL

Kanti R. Rai, MD

Ithough generally considered an indolent malig-

nancy, chronic lymphocytic leukemia (CLL) has a

clinical course that is highly variable among individu-
als. While many patients present with low grade CLL and are
preferentially treated with a “watchful waiting” approach,
nearly half develop a more aggressive life-threatening disease
that progresses rapidly.' Instead of watchful waiting, this par-
ticular subset of patients may benefit from treatment prior to
the occurrence of disease progression. Therefore, identifying
those early-stage patients who will go on to develop aggres-
sive CLL is a critical necessity to improve patient outcomes
and survival. Reliable disease staging and the recognition of
prognostic markers for classification are important strategies
to identify those patients who may potentially benefit from
early treatment.

Classical Staging of CLL

Developed over 3 decades ago, the Rai staging system and
the Binet staging system continue to be the 2 traditional
classification systems for CLL.>® Both staging systems,
which can estimate patient prognosis at the time of diag-
nosis, correlate the degree of tumor burden with median
patient survival (Table 1). In the Rai system, patients are
classified into 5 categories (0, I, II, III, IV), each of which
are assigned a risk group (low: Rai stage 0; intermediate:
Rai stages I and II; high: Rai stages III and IV).? Patients

in all stages have evidence of lymphocytosis, and additional
criteria such as the presence of lymphadenopathy or throm-
bocytopenia dictate patient stage. Median patient survival
ranges from 19 months for patients with high risk CLL to
more than 150 months for patients with the lowest risk dis-
ease. In contrast, the Binet staging system classifies patients
into 3 groups (A, B, C) based on the number of nodal sites
involved and indication of myelosuppression (anemia and/
or thrombocytopenia).? Patients with Binet stage A disease
are low risk with a median survival that was not reached
in clinical studies; patients with Binet stage B disease are
intermediate risk with a median survival of 84 months; and
patients with Binet stage C disease are considered high risk
with a median survival of 24 months.

Although these classical CLL staging systems have
been validated and are widely used, the vast majority
(>80%) of newly diagnosed CLL patients are grouped
as low risk.! Further, these staging systems are unable to
select those patients whose disease progresses more rapidly
and aggressively than expected. Therefore, a great deal of
attention has turned to the search of other factors that can
be used to calculate patient prognosis. Certain prognostic
factors that have been identified are patient-related, such
as gender and age, whereas others are disease-related,
including performance status, cell morphology, and bone
marrow histology.! However, an improved understanding
of the pathogenesis of CLL has allowed molecular and

Table 1. Rai and Binet Staging Median Survival
Systems Risk Group | Criteria (months)
*Absolute lymphocyte count in whole Rai stage
blood >5,000/mm?. 0 Low Lymphocytosis* 150
"Hemoglobin <110 g/L, with or without K R
enlargement of lymph nodes, spleen, I Intermediate | Lymphocytosis + lymphadenopathy 101
or liver. 1 Intermediate Lymphocytosis + splenomegaly or 71
Platelets <100 x 10°/L, with or without hﬁpatomegaly
anemia or enlargement of lymph nodes, I High Lymphocytosis + anemia’ 19
spleen, or liver. = . - N N b .
. . o 1

SFive possible nodal sites: axillary, '8 ympRhocytosis + thrombocytopenia ?
cervical, inguinal, spleen, and liver. Binet Stage
‘Hemoglobin <100 g/L, with or without A Low <3 nodal sites® involved Not reached
enlargement of lymph nodes, splecn, B Intermediate | 23 nodal sites involved 84
or liver. -

C High Anemia and/or thrombocytopenia? 24
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cytogenetic biomarkers to emerge as important and estab-
lished prognostic factors.

Currently Used Molecular and Cytogenetic
Prognostic Factors for CLL

Genomic aberrations, detected by fluorescence in situ
hybridization (FISH), were shown to be important indepen-
dent prognostic factors for CLL by Déhner and colleagues.”
In their study, FISH was used to analyze mononuclear cells
from blood samples taken from 325 patients (median age,
62 years) with CLL from a single institution. The median
time from diagnosis to FISH assessment was 15 months
(interquartile range [IQR], 1-43 months). Patient samples
were assessed for a number of genomic aberrations, includ-
ing deletions (of chromosome bands 6q21, 11q22-23,
13q14, or 17pl3), trisomy (of bands 3q26, 8q24, or
12q13), and translocations (involving band 14q32). Of
the 325 patients evaluated, 82% had genomic aberrations
detected by FISH. The most frequently occurring genomic
aberration was 13q deletion (55%); this was followed by 11q
deletion (18%), and 12q trisomy (16%), as well as numer-
ous other aberrations that occurred at a lower frequency.
Patients had either 1 (53.8%), 2 (20.6%), or more than 2
(8.0%) genomic aberrations. The investigators then used
a hierarchical model of genetic subgroups in which each
patient case was assigned to one category only—a total of 5
major categories were established to which 300 of the total
325 patients could be assigned. These 5 categories were 17p
deletion (7%), 11q deletion (17%), 12q trisomy (14%),
normal karyotype (18%), and 13q deletion as the sole
abnormality (36%); the remaining patients were grouped
as having various abnormalities (8%). Patients in the 17p
deletion and 11q deletion groups had the most advanced
disease of these groups (P<.001); in contrast, the 13q dele-
tion group had the highest proportion of patients with Binet
stage A (72%). The treatment-free interval, an indicator of
disease progression, differed significantly according to each
patient genetic subcategory. Patients in the 17p deletion
and 11q deletion groups experienced the most rapid disease
progression, whereas patients in the 12q trisomy and normal
karyotype groups exhibited improved rates; patients in the
13q deletion group exhibited the best and slowest rate of
disease progression (median treatment-free interval: 9, 13,
33, 49, and 92 months for the 17p deletion, 11q deletion,
12q trisomy, normal karyotype, and 13q deletion groups,
respectively). Importantly, the median survival times for
patients within these groups differed accordingly (17p dele-
tion: 32 months; 11q deletion: 79 months; 12q trisomy:
114 months; normal karyotype: 111 months; and 13q dele-
tion: 133 months; the median survival of patients grouped
in the various abnormalities group was not reached). There-
fore, this study concluded that patients with 17p deletion

had the worst prognosis, followed by patients with 11q
deletions and patients with 12q trisomy. Patient prognosis
was improved in the subgroup with normal karyotype, and
was the best among patients with a 13q deletion as the sole
abnormality. The investigators concluded from this study
that the genomic aberrations identified and detectable by
FISH are important and independent prognostic factors
for CLL disease progression and patient survival. There-
fore, patients with 13q deletion as the sole abnormality or
with a normal karyotype are considered low risk, patients
with 12q trisomy are considered intermediate risk, and
patients with 11q deletion or 17p deletion are considered
high risk. Since this first demonstration of the use of
FISH-detected genomic aberrations as prognostic factors
in CLL, several other publications have subsequently con-
firmed their independent prognostic validity.”!° Because
of the overall availability of the FISH technique in most
clinical settings, determination of the cytogenetic sub-
type is a useful tool for the initial prognostication of a
CLL patient.!

The mutation status of the variable segments of the
immunoglobulin heavy chain gene (IgV,,) has also emerged
as an important prognostic factor for CLL."! An association
between somatic mutations (>2%) in the IgV,, gene and
specific cytogenetic abnormalities were first described in
1997." This prognostic value of the IgV , gene was indepen-
dently confirmed 2 years later by Hamblin and colleagues
and Damle and colleagues.’*'® By sequencing the tumor
cells of 84 patients with CLL, Hamblin and colleagues
found that a lack of IgV,, gene mutations were associated
with advanced and progressive disease, as well as a worsened
survival, regardless of the Binet stage of the patient." For
example, the median survival for Binet stage A patients
was significantly longer among those with an IgV,, gene
mutation compared with those that did not have an IgV
gene mutation (293 vs 95 months, P=.0008). Damle and
colleagues further showed that patients who lacked IgV
gene mutations responded poorly to chemotherapy and
experienced shorter survival rates, whereas patients with
IgV,, gene mutations generally required minimal to no
chemotherapy and had improved survival.”® Since these first
reports, numerous studies have validated the prognostic sig-
nificance of IgV,, gene mutations in CLL, several of which
have confirmed that patients with a mutation in the IgV,,
gene achieve longer rates of overall survival (OS) compared
with patients having no IgV, gene mutation.”">"” Cur-
rently, the mutational status of the IgV , gene is considered
a gold standard for determining CLL patient prognosis at
diagnosis.! However, determining the mutational status of
the IgV, gene is time-consuming, expensive, laborious, and
requires certain laboratory equipment. Therefore, several
alternative biomarkers have been explored as potential sur-
rogate markers for patient prognosis.
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New and Emerging Molecular and Cytogenetic
Prognostic Factors for CLL

Expression of the transmembrane glycoprotein CD38 on
the surface of CLL cells was initially shown to strongly
correlate with IgV,, gene mutational status by Damle and
colleagues.” In this study, the concordance rate between
CD38 expression and IgV,; gene mutation status was 92%.
Further, CD38-positive expression was associated with a
higher need for chemotherapy and a shorter patient OS
rate. However, subsequent studies have disputed this cor-
relation, concluding instead that CD38 expression should
be considered an independent prognostic factor.!>!'s%
Although a cutoff of 30% expression is often used to dif-
ferentiate between CD38-positive and -negative status, this
value was set empirically and has been disputed.! Despite
this controversy, CD38 remains an important prognostic
marker for CLL, and has the added value of being able to be
conveniently analyzed in most clinical laboratories.

The expression of zeta-association protein of 70 kDa
(ZADP-70) was identified in a gene microarray analysis as
being highly differentiated between CLL patients with a
mutated versus unmutated IgV,; gene. Remarkably, ZAP-
70 expression could be used to classify patients with IgV,,
gene mutations versus those without mutations with 100%
accuracy.”! Crespo and colleagues later confirmed that flow
cytometric analysis of ZAP-70 was correlated with IgV,,
gene mutation status, showing that all evaluated patients
with 20% or more ZAP-70-positive CLL cells also had
no IgV,, gene mutation, while 21 of the 24 patients with
less than 20% ZAP-70-positive cells carried an IgV,, gene
mutation (P<.001). Further, this same study showed that
ZAP-70 status was correlated with prognosis, including rate
of disease progression and patient survival.?? Patients with
20% or more ZAP-70—positive cells had a worse prognosis
compared with those having less than 20% ZAP-70—positive
cells. These conclusions have been subsequently confirmed
by several other reports. Notably among these was a study
of 307 CLL patients by Rassenti and colleagues, which
demonstrated that in multivariate analysis, ZAP-70 was the
strongest prognostic factor when compared with both CD38
and IgV,, gene mutation status.” Further, determination of
the IgV , gene mutation status or CD38 expression level did
not add any additional prognostic value in cases of ZAP-
70-positive expression. For patients with ZAP-70-negative
expression, who had improved prognosis, IgV,, gene muta-
tion status and CD38 expression helped to further classify
patients into low or intermediate risk groups. Despite its
obvious value for determining CLL patient prognosis, the
main drawback to the use of the ZAP-70 biomarker is the
lack of a standardized method to determine ZAP-70 expres-
sion. While flow cytometry is considered the best method
to accurately determine ZAP-70 expression specifically on

CLL cells, a number of issues remain regarding its wide-
spread implementation.'

Several presentations at the 2009 International Work-
shop on Chronic Lymphocytic Leukemia (iwCLL) focused
on research involving prognostic markers in CLL. One of
these provided evidence that the fluorescence intensity of
ZAP-70 expression was a more important parameter of
ZAP-70 expression than merely the proportion of CLL
cells staining positive or negative.”® In this study, the dif-
ference in fluorescence intensity between ZAP-70—positive
CLL cells, compared with ZAP-70-positive T cells (which
normally express the protein) was a more powerful pre-
dictor of the prognostic capability of ZAP-70 than ruling
ZAP-70 expression as positive or negative based on the
proportion of CLL cells staining.

Another important study presented at the 2009 iwCLL
compared the usefulness of the various factors to determine
prognosis in a large CLL patient population.”® This study
evaluated 329 patients with Binet stage A CLL. At a median
follow-up of 4 years, 37% of the patients had required
treatment for their disease. Several prognostic factors were
determined in these patients, showing a wide range of
patients considered to have an unfavorable status according
to each parameter. A total of 9% of patients had unfavorable
FISH cytogenetics, 35% had unmutated IgV , gene status,
13-38% were considered CD38-positive, and 21% were
ZAP-70—positive. However, in a multivariate analysis, only
IgV,, gene mutation status was a significant independent
predictor of prognosis, measured by the treatment-free
interval. After a median follow-up of 18 years, 44% had
completely concordant prognostic test results across all 4
measured prognostic factors showing a favorable prognosis;
these patients had the best median treatment-free interval
(approximately 96 months). A total of 11% of patients had
completely concordant prognostic test results showing an
unfavorable prognosis; these patients had the worst median
treatment-free interval (29 months). The remaining 44% of
patients had discordant prognostic test results; the median
treatment-free interval of these patients was between the
other 2 concordant groups (54 months). These results high-
light that nearly half of all Binet stage A CLL patients have
discordance between their prognostic factors, representing
a subpopulation of patients whose prognosis is difficult to
determine. For these patients, it is especially important that
physicians use their best clinical judgment to determine if
treatment is needed on an individual case-by-case basis. For
patients who appear clinically well, with excellent perfor-
mance status and no disease symptoms, a watchful waiting
approach is likely warranted despite the presence of an unfa-
vorable prognostic factor. Conversely, a patient with early-
stage disease who is showing signs of CLL-related symptoms
may benefit from early treatment despite the presence of one
or more favorable prognostic factors. Thus, while prognostic
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factors represent a useful and important tool in the manage-
ment of patients with CLL, their use should not replace a
physician’s sound clinical judgment.
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The Role of Bendamustine in CLL

Wolfgang U. Knauf, MD, PhD

ecause of its efficacy in a number of hematologic

malignancies including non-Hodgkin lymphoma

and multiple myeloma, bendamustine has also been
explored for its activity in CLL. Based on a phase III ran-
domized trial that showed it to be superior to chlorambucil
in previously untreated CLL patients, bendamustine was
recently approved in the United States for this indication.'

Bendamustine—a New-Old Drug for CLL

Bendamustine is a cytoxic chemotherapeutic agent with
both alkylating and antimetabolite properties.? Importantly,
despite the dual structural similarities, bendamustine does
not display cross-resistance with alkylating agents either in
vitro or in the clinical setting.* Bendamustine is referred to
as a “new-old” drug because it was first synthesized nearly 4
decades ago in the former German Democratic Republic.
It was originally designed with the intention of particularly
replacing cytoxic alkylating agents such as cyclophospha-
mide, chlorambucil, and melphalan. The chemical structure
of bendamustine shares similarities with other alkylating
agents, including a nitrogen mustard residue. However,
bendamustine contains a benzimidazole ring, which may
confer nucleoside-like properties to the drug and increase its

stability. Additionally, the added presence of an alkancarbo-
nacid makes bendamustine more water-soluble.
Bendamustine was approved in the United States for
the treatment of CLL based on a phase III clinical study
which demonstrated it was superior to chlorambucil with
a manageable safety profile. In this open-label, multicenter
study, 319 patients with previously untreated CLL were
randomized to receive bendamustine or chlorambucil regi-
mens.? All patients had either Binet stage B or C disease and
were 75 years old or younger. One primary study endpoint,
overall response, was significantly higher among patients in
the bendamustine arm compared with those in the chloram-
bucil arm (68% vs 31%, P<.0001). Additionally, the rate of
complete response was higher among patients who received
bendamustine (31% vs 2%). Interestingly, the rate of com-
plete response in patients with Binet stage B disease was
35.3% in those who received bendamustine versus 2.7%
in those who received chlorambucil; the rate of complete
response in patients with Binet stage C disease was 19.6% in
those who received bendamustine versus 0% in those who
received chlorambucil. Responses to bendamustine were
durable, and the median duration of response was signifi-
cantly increased in the bendamustine arm compared with the
chlorambucil arm (21.8 vs 8.0 months, P<.0001; Figure 1).

Figure 1. Duration of overall
responses.

. . 1.0 —
The median duration of response 0

was 21.8 months (95% CI,
17.4-27.0) with bendamustine
(BEN)and 8.0 months (95% CI,
6.3-9.3) with chlorambucil (CLB;
P<.0001)

Data from Knauf et al. J Clin Oncol.
2009;27:4378-4384.
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Figure 2. Duration of complete/partial
responses (CR/PR).

Data from Knauf et al. / Clin Oncol.
2009;27:4378-4384.

BEN=bendamustine; CLB=chlorambucil

Figure 3. Duration of overall responses
by Binet stage (Binet stage B: P<.0001;
Binet stage C: P=.0006.)

Data from Knauf et al. / Clin Oncol.
2009;27:4378-4384.

BEN=bendamustine; CLB=chlorambucil

Increased duration of response for the bendamustine arm
occurred regardless of whether it was a complete or partial
response and irrespective of the patient’s Binet stage (Figures
2 and 3). The second primary study endpoint, median pro-
gression-free survival (PES), was also significantly increased
among patients treated with bendamustine compared with
chlorambucil (21.6 vs 8.3 months, P<.0001; Figure 4).

Although grade 3 or 4 hematologic adverse events
were more common in the bendamustine arm than the
chlorambucil arm (40% vs 19%), this toxicity was consid-
ered manageable and of short duration. Further analysis of
this study is focused on determining the effect of treatment
on overall survival in patients with CLL.
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Figure 4. Progression-free survival
based on ICRA by treatment group—
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Bendamustine for Second-Line
CLL Treatment

Because of its activity as first-line therapy in CLL and other
hematologic malignancies, bendamustine has also been
investigated for its use as a second-line therapy in CLL.
Early clinical trial results have suggested that bendamustine
may indeed be beneficial in this setting.

A study by Bremer in 2002 showed that bendamustine
treatment resulted in a high rate of durable remission and a
median survival time of 32 months among 15 patients with
previously treated CLL.’ Similarly, a phase I/II study by the
German CLL Study Group reported that bendamustine
had excellent efficacy in 16 patients with generally heavily
pre-treated and treatment-refractory CLL disease.® In this
study, 56% of patients achieved a response to bendamustine
therapy; some of these patients received only a reduced dose
of bendamustine. Other trials have evaluated bendamustine
in combination with either rituximab or mitoxantrone in
the setting of relapsed or refractory CLL, producing response
rates ranging from 67-95%.7”

Recently, Niederle and colleagues presented findings
from a clinical trial evaluating bendamustine as second-line
treatment for CLL." This study directly compared benda-
mustine with fludarabine in CLL patients who had relapsed
after 1 prior therapy. The majority of patients (95%) had
received a chlorambucil-based regimen as a prior chemo-
therapy; none of the patients had previously been exposed
to either fludarabine or bendamustine. A total of 96 patients
were randomized to receive either bendamustine or ludara-
bine; both agents were administered until best response or
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to a maximum of 8 cycles. In the interim analysis presented,
86 patients were eligible for review. After a median follow-
up of 2 years, the median PFS was increased among patients
receiving bendamustine (83 vs 63 weeks; hazard ratio, 0.93;
95% confidence interval [CI], 0.59-1.47). However, the
difference in PFS between the 2 treatment groups did not
reach statistical significance. Furthermore, the rate of overall
response was also increased in the bendamustine arm com-
pared with the fludarabine arm (78% vs 65%), as was the
rate of complete response (29% vs 10%). Although benda-
mustine treatment was associated with a slightly higher inci-
dence of hematologic adverse events, the rate of grade 3/4
infection was similar between the 2 groups. Therefore, the
investigators concluded that bendamustine may be consid-
ered a reasonable alternative to fludarabine in the treatment
of relapsed/refractory CLL.

New Results with Bendamustine

Interim results of a multicenter phase II trial, which evalu-
ated the combination of bendamustine with rituximab in
patients with relapsed or refractory CLL, were presented
by the German CLL Study Group at the 2008 American
Society of Hematology (ASH) Annual Meeting and Expo-
sition.!" Patients had received a median of 2 treatments
prior to the study. Patients received bendamustine com-
bined with rituximab for up to 6 treatment cycles (mean,
4.5 treatment cycles). Of the total of 81 patients that
were included, 62 patients were available for response
assessment. Among these patients, the rate of overall
response was 77.4% (62.9% partial response and 14.5%
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complete response). Response differed according to the
patient’s cytogenetic subgroup: The overall response rate
among patients with favorable cytogenetics was 92.3%,
whereas only 44.4% of patients with high-risk cytogenet-
ics achieved an overall response. Furthermore, the rate of
overall response among patients with unmutated IgV, sta-
tus (therefore poor prognosis) was 74.4%. Although 2 of
30 evaluable patients achieved negative minimal residual
disease (MRD) status in the peripheral blood, no patients
achieved MRD negativity in the bone marrow. Although
several cases of adverse events that were grade 3 or higher
(most frequently myelosuppression and infections) were
reported, most were considered to be successfully man-
aged. These interim results are expected to be updated at
the 2009 ASH meeting.

In the meantime, bendamustine has become subject
to prospectively randomized phase III trials. For instance,
the German CLL study group together with a number of
centers from across Europe has initiated a trial compar-
ing bendamustine plus rituximab with the combination
of fludarabine, cyclophosphamide, and rituximab. Also,
bendamustine is going to be evaluated in protocols incor-
porating new investigational drugs like forodesine and
lenalidomide.
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Stem Cell Transplantation in CLL

John G. Gribben, MD, DSc

ecause many patients with CLL have indolent disease,
B they are not generally proper candidates for aggres-

sive therapies such as stem cell transplantation (SCT).
However, there are now sufficient clinical and laboratory
parameters to make it possible to identify those patients with
a poor prognosis, and the role of more aggressive treatments
for CLL is being explored. One of the therapies currently

under investigation is hematopoietic SCT.

Current Role of Stem Cell
Transplantation in CLL

In general, hematopoietic SCT is not an acceptable treat-
ment option for most CLL patients, as the majority of cases
follow an indolent course, and many patients are too old to
attempt this aggressive therapeutic approach. A consensus
report from the European Group for Blood & Marrow
Transplantation (EBMT) identified those CLL patients who
would most benefit from allogeneic SCT.! This consensus
suggested that younger CLL patients with one of the follow-
ing characteristics may be good candidates: no response or
relapse within 1 year following treatment with purine ana-
logs, evidence of relapse within 2 years after having achieved
a response with either a purine analog-based regimen or
autologous SCT, and patients carrying p53 abnormalities.
Although SCT has become a mainstay of treatment for
several hematologic malignancies, its use thus far in CLL has
been restricted by a lack of studies directly comparing it to
standard treatment options.” Several phase II clinical trials
have been performed, demonstrating that autologous SCT
may be a feasible approach for CLL therapy.*> However,
these studies failed to demonstrate a plateau in PES with
autologous SCT, suggesting that it may not be a superior
treatment compared with standard therapy. Further, the rate
of transplant-related mortality in these studies was 1-10%,
and a somewhat alarming rate of 8% post-transplant acute
myeloid leukemia/myelodysplastic syndrome was reported.
Similarly, allogeneic SCT has also been tested but not con-
firmed to be a favorable treatment for CLL. Myeloablative
allogeneic SCT has an advantage over autologous SCT by
producing a potential graft-versus-leukemia (GVL) effect.
However, this technique is associated with significant rates
of morbidity and mortality.? One study in CLL patients
reported a 46% rate of transplant-related mortality associ-
ated with allogeneic SCT.° Additionally, myeloablative
allogeneic SCT has strict age-related restrictions limiting its

use in CLL. Therefore, most interest in allogeneic SCT is
focused on reduced intensity conditioning allogeneic SCT
approaches, which rely on exploitation of the GVL effect.

Much of the current research focused on SCT in CLL
that was presented at the 2009 iwCLL meeting evaluated
this therapy in the setting of prospective, randomized clini-
cal trials.

French Cooperative Study Group on CLL Trial

The French Cooperative Study Group on CLL conducted
a prospective randomized trial evaluating autologous SCT.
Eligible patients were over 66 years of age and had previ-
ously untreated Binet stage B or C CLL.” At baseline, several
prognostic factors were assessed in centralized labs, includ-
ing ZAP-70 expression, CD38 expression, karyotype and
FISH analysis, and IgV,, mutational status. Patients first
received induction therapy with 3 cycles of mini-CHOP
(low-dose doxorubicin plus cyclophosphamide, vincristine,
and prednisone) followed by 3 cycles of fludarabine. Follow-
ing the completion of this initial treatment, patients were
assessed for response. Those with a complete response were
then randomized to receive either autologous SCT with a
consolidation treatment of cyclophosphamide plus total
body irradiation, or a watch and wait approach. Patients
who did not achieve a complete response went on to receive
salvage therapy with a DHAP regimen (dexamethasone,
cytarabine, and cisplatin) and were then randomized to
receive either autologous SCT with consolidation treatment
of cyclophosphamide plus total body irradiation, or 3 cycles
of fludarabine combined with cyclophosphamide. (Figure 1)

A total of 241 patients were enrolled and 236 under-
went treatment. At baseline, the median patient age was
56.4 years (range, 33.3—66 years). The majority of patients
had Binet stage B disease compared with stage C disease
(185 vs 56 patients). A total of 206 patients completed the
initial 6 induction treatment cycles. Following induction,
the overall response rate was 89.8%, and 43.6% of patients
achieved a complete response.

Of the patients who achieved a complete response, 42
wentoff study treatment due to several reasons including death
or another serious adverse event (n=13), physician decision
(n=12), uncontrolled disease progression (n=8), major pro-
tocol violation (n=4), consent withdrawal (n=3), and other
cancers (n=2). Therefore, 105 patients were randomized to
either consolidation therapy with autologous SCT (n=53) or
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Figure 1. Autologous stem cell transplantation in CLL. Results
from a prospective randomized trial.

CHOP=doxorubicin plus cyclophosphamide, vincristine, prednisone;
CR=complete response; Cy/TBl=cyclophosphamide plus total

body irradiation; DHAP=dexamethasone, cytarabine, cisplatin;
FC=fludarabine plus cyclophosphamide; SCT=stem cell transplantation.

a watch and wait strategy (n=52). At a median follow-up of 3
years, patients who had been randomized to the autologous
SCT experienced a significantly improved event-free survival
(EFS) rate compared with patients randomized to the watch
and wait approach (84.2% vs 30.1%; P<.0001). However,
there was no statistically significant difference in the 3-year
OS between the 2 groups (97.9% vs 97%).

Among the patients who did not achieve a complete
response following induction therapy, 94 continued on
to receive DHAP salvage therapy and then randomized
to either fludarabine combined with cyclophosphamide
(n=48) or consolidation therapy and autologous SCT
(n=46); however, 28 patients randomized to autologous
SCT came off study, largely due to a failure to mobilize
stem cells. At 3 years, the EFS rate did not differ sig-
nificantly between the autologous SCT and fludarabine/
cyclophosphamide groups (45.7% vs 43.7%). Similarly,
there was no significant difference in 3-year OS (82.3%
vs 86.2%). The lack of benefit in either EFS or OS is not
surprising, given that nearly half of the patients random-
ized to receive autologous SCT did not complete therapy.
Notably, 4 patients within the study have developed
myelodysplastic syndrome to date.

Overall, these results prompted the investigators
to conclude that autologous SCT is a safe procedure in
CLL patients and associated with a low rate of treatment-
related mortality. However, while this aggressive treatment

significantly improves the duration of response, evidenced
by an increased EFS rate, the results do not translate into
an improved OS. In this study, autologous SCT was only
demonstrated to be beneficial in patients who achieve a
complete response to induction therapy.

European Group for Blood & Marrow
Transplantation Intergroup Study

A randomized phase III trial was also performed by the
EBMT to compare autologous SCT with a watch and
wait approach.® This study enrolled CLL patients with
Binet stage A progressive disease (13%), stage B disease
(67%), or stage C disease (20%). The study was originally
designed to randomize 270 patients to therapy. However,
the study was terminated early due to poor patient accrual;
therefore, only 223 patients were enrolled. The majority of
patients were male (74%).

Induction therapy was chosen at the discretion of
the investigators. Following these various induction
regimens, 59% of patients were in complete response,
and 41% achieved either a very good partial or nodular
partial response. All patients had achieved either a com-
plete response, a very good partial response, or a nodular
partial response following first- or second-line therapy.
Most patients (82%) were enrolled with their first remis-
sion, while 18% were enrolled with their second remission.
Following induction therapy, patients were randomized
to receive either autologous SCT (n=112) or observation
(n=111).

The objective of this study was to determine whether
an autologous SCT would increase the 5-year PFS from
30% to 50%. At the time of the interim analysis, presented
at the 2009 iwCLL meeting, a total of 186 patients were
still alive, of whom 147 had complete response and 39 had
relapsed disease. Of the 19 patients who had died, most
of the cases (14 patients) had been from disease relapse.
The 5-year PES was significantly increased in the autolo-
gous SCT arm compared with the observation arm (65%
vs 48%; P=.005). The median PFS was 43 months in the
observation only group and had not been reached in the
autologous SCT group. A multivariate analysis confirmed
that PFS was significantly improved among patients who
had been treated with autologous SCT (HR, 0.41; 95%
CI, 0.23-0.75; P=.0004). Notably, the use of autologous
SCT halved the 5-year risk of disease relapse (51% vs
25%; HR, 0.4; 95% CI, 0.23-0.71; P=.002). However,
there was no difference in the 5-year OS rate between the
2 groups (92% vs 91%).

Therefore, the investigators concluded that for CLL
patients in either a first or second remission, consolidation
therapy with autologous SCT reduced the risk of disease
progression by over 50%, but had no impact on OS.
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German CLL Study Group CLL3 Trial

One of the primary concerns associated with the use of
autologous SCT is the increased risk of the development
of secondary malignancies. Therefore, the German CLL
Study Group conducted a trial to evaluate the occurrence of
secondary malignancies following early autologous SCT.?
This study included patients who were 61 years of age with
either poor risk Binet stage A or Binet stage B or C CLL.
Patients were only included if they had either no or 1 prior
line of treatment. The ratio between males and females
was 5:1, and the median age at diagnosis was 51 years
(range, 27-60 years); 70% of patients had an unmutated
IgV,, rearrangement.

A total of 216 patients were registered in this trial, and
169 patients were eligible for the current analysis. Patients
underwent cytoreduction with either CHOP, fludarabine, or
fludarabine/cyclophosphamide, and peripheral blood stem
cell mobilization with the Dexa-BEAM regimen. Patients
subsequently received myeloablative therapy with total body
irradiation and cyclophosphamide, followed by reinfusion
of the purged stem cells. A total of 78% of patients received
the planned autologous SCT. Reasons for not undergoing
SCT among the 38 patients included mobilization failure
(n=14), unknown reasons (n=11), patient preference (n=6),
disease progression (n=4), and early death (n=3).

After a median follow-up of 99 months (range, 4137
months), the median OS was 10.5 years among patients
treated with autologous SCT and 6.1 years among patients
who did not receive this therapy. This represented a signifi-
cant improvement in OS among patients who underwent
autologous SCT (HR, 0.26; 95% CI, 0.13-0.54; P<.0001).
The median PFS was also improved in patients treated with
autologous SCT (6.8 vs 4.8 years; HR, 0.39; 95% CI,
0.23-0.67; P=.0007).

In this interim analysis, 20 secondary malignancies had
been observed among the study participants. These malig-
nancies included myelodysplastic syndrome or acute myeloid
leukemia (n=6), genitourinary tumors (n=3), or gastrointes-
tinal cancer (n=3). The 10-year actuarial incidence of the
development of secondary malignancies was 20% (95% CI,
11-30%). However, there was no significant difference in
the 10-year incidence of any secondary malignancy among
individuals treated with and without autologous SCT.
After the onset of a secondary malignancy, median OS was
22 months (range, 2-50 months), with no difference among
the type of cancer.

From these results, the investigators concluded that
secondary neoplasms are a serious issue after early autolo-
gous SCT for patients with poor prognosis CLL. However,
these secondary neoplasms do not appear to occur more fre-
quently after autologous SCT compared with other diseases.
Despite this, the OS provided by the use of early autologous
SCT is promising for this high-risk CLL patient population.

Summary Conclusion from Studies

Based on these 3 studies that were presented at the 2009
iwCLL meeting, there still remains a controversy surround-
ing the use of autologous SCT to treat patients with CLL.
Although the results provided by these studies are intriguing
and show promising effects on PFS, there is presently no
evidence that a more aggressive therapy such as autologous
SCT confers an advantage in OS. In light of the increased
safety concerns associated with autologous SCT, physicians
should refrain from offering it to their CLL patients outside
the setting of a clinical trial until an OS advantage is con-
clusively shown.
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