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Chronic Lymphocytic Leukemia

Kami J. Maddocks, MD, and Samantha M. Jaglowski, MD

INTRODUCTION

Chronic lymphocytic leukemia (CLL) is the most
common hematologic malignancy in the Western
world, representing 30% of leukemias.! The median
age at diagnosis is 72 years, and fewer than 10% of
patients are under 60. CLL occurs more frequently
in Caucasians than in other ethnic groups and more
often in men than in women. The age-adjusted inci-
dence rate is 4.2 per 100,000 population.?® Although
CLL is generally considered indolent, it is a hetero-
geneous disease, and while many patients have slowly
progressive disease, a proportion of patients have
disease that will have a more aggressive course, requir-
ing treatment soon after diagnosis. Over the past 3
decades, increasing knowledge about the mechanism
of CLL and the introduction of new chemotherapeu-
tic and biologic agents has led to better treatments,
improved risk stratification, and more durable remis-
sions. Despite these advances in treatment, CLL re-
mains incurable outside the setting of hematopoietic
stem cell transplant.*

DIAGNOSIS AND RISK STRATIFICATION

The diagnosis of CLL requires the presence of at
least 5000 B lymphocytes/pL, and peripheral blood
immunophenotyping must be performed to confirm
their clonality. CLL cells express CD5, CD19, CD20, and
CD23, with low expression of surface immunoglobulin,
CD20, and CD79b, compared with normal B cells. CLL
cells are small, mature-appearing lymphocytes with a
dense nucleus, and smudge cells are a characteristic
finding on a peripheral blood smear. Monoclonal B
lymphocytosis comprises a population of patients who
have a clonal B-cell population with fewer than 5000
lymphocytes/pL in the absence of lymphadenopathy
or organomegaly. This progresses to CLL at a rate of
1% to 2% per year.®

The Rai and Binet systems are the 2 commonly
used staging systems in CLL.%7 The Rai system, which
originally had 5 subgroups, has been modified to 3,
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similar to the Binet scheme (Table 1). Genetic risk
stratification should be done at diagnosis and prior to
each new therapy, and can add important prognostic
information to that obtained by traditional staging.
Interphase cytogenetics, as determined by fluorescent
in-situ hybridization (FISH), not only provides prog-
nostic information, but may also influence therapeutic
decisions. Del(13q14) is the most common abnormal-
ity and conveys a favorable prognosis when occurring
in isolation. In contrast, patients with del(11q23) or
del(17p13) abnormalities, resulting in the loss of the
tumor suppressor genes ATM and TP53, respectively,
frequently have more aggressive disease, progress to
requiring treatment faster, and experience inferior
progression-free and overall survival with standard ther-
apies.® While patients with del(13q14) have a median
survival of 133 months beyond diagnosis, patients with
del(17p13) have a median survival of only 32 months
beyond diagnosis.?

In addition to FISH, important prognostic infor-
mation is conferred by the mutational status of the
immunoglobulin heavy chain variable region (IGVH)
genes. CLL patients with IGVH genes which have not
undergone somatic hypermutation (“unmutated”) have
inferior survival compared to those with mutated IGVH
genes."” Patients with unmutated IGVH are prone
to acquiring additional karyotypic abnormalities on
metaphase cytogenetics, a process known as “clonal
evolution.” IGVH testing is not universally available,
so expression of ZAP-70 and/or CD38 as measured by
either flow cytometry or immunohistochemistry is often
used as a surrogate marker.'"*”® Serum markers such as
CD23, thymidine kinase, and P2-microglobulin may
have prognostic value and have been evaluated in sev-
eral large clinical trials."*'” While bone marrow biopsy is
recommended prior to starting therapy, it is typically not
done at diagnosis in the absence of cytopenias.'®

TREATMENT

WHEN TO TREAT

Contrary to other forms of leukemia, many patients
with CLL are initially observed following diagnosis.

www.hpboardreview.com
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Table 1. Clinical Staging Systems Used in Chronic Lymphocytic Leukemia

Rai Staging System

Binet Staging System

Risk Group Stage Definition

Low Risk 0
marrow

Intermediate |

Lymphocytosis with leukemia cells in the blood or A

Lymphocytosis with lymphadenopathy at any site B

Stage Definition

Hemoglobin 210 g/dL, platelets >100,000/uL, and
lymphadenopathy in up to 2 sites

Hemoglobin 210 g/dL, platelets >100,000/pL, and

Risk i ites*
Il Lymphocytosis with organomegaly, with or without lymphadenopathy in 3 or more sites
lymphadenopathy
High Risk 1l Disease-related anemia C All patients who have hemoglobin <10 g/dL or
v ) . platelets <100,000/uL, regardless of lymphade-
Disease-related thrombocytopenia nopathy

*Sites considered (bilateral involvement counts as | site): (I) head and neck, including Waldeyer’s ring; (2) axillag; (3) groin; (4) palpable spleen;

(5) palpable liver.

Adapted with permission from Jaglowski S, Jones JA. Choosing first-line therapy for chronic lymphocytic leukemia. Expert Rev Anticancer

Ther 201 1;11:1379-90.

To date, no demonstrable survival benefit has been
observed when treatment is initiated for early-stage,
asymptomatic CLL. While early use of chlorambucil
with or without prednisone can slow disease progres-
sion, 2 trials randomly assigning patients with un-
treated Binet stage A CLL to receive treatment with
chlorambucil versus observation, which is the stan-
dard of care, failed to demonstrate a survival benefit
with early treatment."” This was confirmed by a meta-
analysis of 6 studies evaluating the effect of early treat-
ment with chlorambucil.* According to a recently pub-
lished study, treating early-stage patients with higher-
risk disease (B2-microglobulin level =2 mg/dL) with
single-agent rituximab, an anti-CD20 monoclonal an-
tibody, is safe, but further studies are needed to
demonstrate whether this can impact survival.?> The
ongoing German CLL Study Group (GCLLSG) CLL7
trial is randomly assigning recently diagnosed high-risk
patients (determined by FISH, IGVH mutation status,
serum thymidine kinase, and lymphocyte doubling
time) to receive combination chemoimmunotherapy
versus observation. Accrual is ongoing. CALGB-10501
in the United States was designed to assess the benefits
of early treatment with fludarabine and rituximab
among patients with unmutated IGVH, but the trial
closed early secondary to poor enrollment.

The International Workshop on Chronic Lympho-
cytic Leukemia (IWCLL) has developed guidelines to
help determine the appropriate time to start treatment.
The IWCLL recommends that therapy be initiated for
Binet stage C or Rai high-risk disease, as well as for
patients with active or “progressive” disease (Table 2).
Progressive CLL is defined as meeting 1 or more of the
following criteria:
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* LEvidence of progressive marrow failure, manifested
by the development or worsening of anemia or
thrombocytopenia

® Massive (at least 6 cm below the left costal margin)
or progressive or symptomatic splenomegaly

® Massive (at least 10 cm in the longest dimension)
or progressive or symptomatic lymphadenopathy

® Progressive lymphocytosis with an increase of more
than 50% over a 2-month period or a lymphocyte
doubling time of less than 6 months

¢ Autoimmune anemia and/or thrombocytopenia
that is poorly responsive to steroids or other
standard therapy

¢ Development of constitutional symptoms,
including a greater than 10% weight loss within
6 months, significant fatigue, fevers higher than
100.5°F over a 2-week period without other
evidence of infection, or night sweats for more
than 1 month without other evidence of infection.

For patients with initial lymphocyte counts under
30,000/pL, the lymphocyte doubling time should not
be used as a single indicator for initiating treatment,
and other factors which can contribute to lymphocyto-
sis should be excluded. The absolute lymphocyte count
should not be used as the sole indicator for treatment.'®

FRONT-LINE TREATMENT
Chlorambucil

Chlorambucil was the mainstay of treatment for
CLL for many years. In 1977, a randomized study
comparing chlorambucil, given daily or intermittently,
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Table 2. Indications for Initiating Therapy in Previously Untreated Chronic Lymphocytic Leukemia

Evidence of progressive marrow failure: development/worsening anemia or thrombocytopenia

Massive (ie, >6 cm below the left costal margin) or progressive or symptomatic splenomegaly

Massive nodes (ie, >10 cm in longest diameter) or progressive or symptomatic lymphadenopathy

Progressive lymphocytosis with an increase of >50% over a 2-month period, or lymphocyte doubling time of less than 6 months

Autoimmune anemia and/or thrombocytopenia poorly responsive to corticosteroids or other standard therapy

Presence of a minimum of any one of the following disease-related symptoms:

Unintentional weight loss of >10% within the previous 6 months

Significant fatigue (ie, Eastern Cooperative Oncology Group [ECOG] performance status 2 or worse)

Fevers >100.5°F for 2 or more weeks without evidence of infection

Night sweats for >| month without evidence of infection

Adapted from Hallek M, Cheson BD, Catovsky D, et al. Guidelines for the diagnosis and treatment of chronic lymphocytic leukemia: a report from
the International Workshop on Chronic Lymphocytic Leukemia updating the National Cancer Institute-Working Group 1996 guidelines. Blood.

2008;1 1 1:5446-56.

and prednisone to prednisone alone in previously
untreated patients with Rai stage III and IV CLL was
published. Responses were superior with chlorambucil
compared with prednisone alone (55% for intermit
tent chlorambucil, 40% for daily chlorambucil, and 6%
for prednisone), but there was no statistically significant
survival benefit in any of the treatment arms.* The
CLL5 trial from the GCLLSG evaluated fludarabine
versus chlorambucil in patients over the age of 65.
While treatment with fludarabine resulted in higher
response rates, with a 72% overall response rate (ORR)
versus 51% for chlorambucil (P = 0.003) and 7%
complete response (CR) versus 0% for chlorambucil
(P=0.011), there was no statistically significant differ-
ence in progressionfree survival (PFS). Toxicity was
significantly higher among patients who received fluda-
rabine, and there was a nonsignificant trend toward
worse overall survival (OS) in that arm, suggesting that
chlorambucil still has a role in the frontline therapy of
CLL for elderly or otherwise infirm patients who can-
not tolerate more intensive therapy.?

Fludarabine

The purine analog fludarabine was evaluated in
previously untreated CLL patients, with 33% of patients
achieving a CR, 39% achieving a nodular partial remis-
sion (nPR), and 6% demonstrating a partial response
(PR), for an ORR of 79%.2* On longer follow-up, a
63-month median survival following treatment with
fludarabine was observed, with a median time-to-
progression of 31 months among responders, and
many patients responded to rechallenge with fludara-
bine when treated after relapse.” When compared with
chlorambucil as frontline therapy in a phase III study,
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fludarabine was found to result in improved overall
response and PFS, with 73% ORR and 20-month me-
dian PFS for fludarabine compared with 37% and 14
months, respectively, for chlorambucil. However, there
was no statistically significant difference in OS.* In an
attempt to improve upon these results, fludarabine was
combined with cyclophosphamide. Among previously
untreated patients with CLL treated with the combina-
tion in a phase IT study, there was a 100% response rate,
with 47% CR and 53% PR.* The combination versus
fludarabine in previously untreated younger patients
resulted in a higher response rate (24% CR and 94%
ORR versus 7% CR and 90% ORR, P< 0.001), as well as
asignificantly longer median PFS (48 versus 20 months,
P =0.001), but again, no difference in OS was seen.?®
An important observation from this study, as well as
from another randomized trial comparing fludarabine
with combination fludarabine/cyclophosphamide, was
the finding that the addition of cyclophosphamide ap-
peared to abrogate the adverse prognosis associated
with presence of del(11q23).2%°

Rituximab

Rituximab, a chimeric murine/human antibody
directed against the CD20 antigen, was the first thera-
peutic antibody approved. CD20 is expressed relatively
selectively on B cells from the pre-B-cell stage until post-
germinal cells differentiate to become plasma cells.”!
The phase III study of rituximab in non-Hodgkin lym-
phomas (NHL) demonstrated promising clinical activ-
ity overall, but the response among the 33 patients with
small lymphocytic lymphoma (SLL) was less impressive,
with only 12% of patients achieving a PR.* In trials per-
formed by Ohio State University and the MD Anderson
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Cancer Center (MDACC), rituximab was administered
at either thrice-weekly doses or higher weekly doses to
relapsed CLL patients, with improved response,™* es-
tablishing a role for single-agent rituximab in relapsed
disease and encouraging further evaluation of the an-
tibody, particularly in combination with conventional
cytotoxic chemotherapies.”

The GCLLSG performed a phase II study combin-
ing fludarabine and rituximab (FR) in both refractory
and previously untreated patients, resulting in an ORR
of 87% with a subset achieving CR** CALGB-9712,
another phase II study, evaluated the FR combination
in the upfront setting with the antibody given either
concurrently or sequentially following fludarabine.
While patients in the concurrent arm experienced
more severe hematologic and infusion-related toxicity,
the ORR was 90% with a CR rate of 47% compared
with an ORR of 78% and CR rate of 28% in the se-
quential arm.*” A retrospective comparison to a simi-
larly designed CALGB study evaluating, in part, fluda-
rabine alone demonstrated improved PFS and OS with
chemoimmunotherapy compared to chemotherapy
alone. %

Fludarabine/Cyclophosphamide/Rituximab
Combination

The combination of fludarabine, cyclophospha-
mide, and rituximab (FCR) has been extensively ex-
plored. The combination resulted in an ORR of 95%
in a phase II study of 300 previously untreated patients
from the MDACC, with 72% of patients achieving a CR,
10% an nPR, and 13% a PR.* The 6-year OS and PFS
were 77% and 51%, respectively.* Toxicity was mainly
cytopenias and infection. Eight patients subsequently
developed treatmentrelated myelodysplasia. Patients
with del(11q23) appeared to benefit from FCR, with
response rates approaching those of patients without
that particular abnormality, again confirming that
fludarabine and alkylator combinations may over-
come the adverse prognosis observed in fludarabine-
monotherapy studies.” However, patients with IGHV
unmutated disease and del(17p13) had inferior sur-
vival following FCR.*#2

The phase III CLL8 study from the GCLLSG con-
firmed improved response rates and, for the first time,
prospectively demonstrated improved OS with FCR
when compared to treatment with fludarabine and
cyclophosphamide (FC) combination.* Patients were
aged 30 to 81 years with a median age of 61. Forty-four
of the 408 patients receiving chemoimmunotherapy
were over the age of 70. Both the ORR (95% versus
88%) and CR rate (52% versus 27%) significantly fa-
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vored FCR. At a median observation time of 37 months,
the median PFS for patients receiving FCR was 51.8
months versus 32.8 months for patients receiving FC,
and FCR was likewise associated with a significant im-
provement in OS at 3 years, 87.2% versus 82.5% (haz-
ard ratio = 0.66, P=0.01). Rituximab did not appear to
lead to more infectious complications, and more deaths
occurred in the FC arm (10 in the FC arm versus 8 in
the FCR arm).* As with previous studies, patients with
del(17p13) had a particularly poor outcome, and there
was a trend towards shorter OS in patients with unmu-
tated IGHV. Patients with del(11q23) again appeared
to benefit from the addition of cyclophosphamide, with
response rates approaching those of patients without
del(11q23).2 An ongoing randomized phase IIT study
in the United States (CALGB-10404) is comparing FCR
to FR in order to determine the importance of cyclo-
phosphamide for patients who do not have del(11q23).

Pentostatin

Pentostatin is another nucleoside analog that has
activity in CLL and may be less myelotoxic than fluda-
rabine. Studies substituting pentostatin for fludarabine
have been performed in both relapsed and untreated
CLL.* The combination of pentostatin, cyclophospha-
mide, and rituximab (PCR) resulted in an ORR of 75%
with a CR rate of 25% in patients with relapsed disease
and an ORR of 91% and CR rate of 41% in patients
with previously untreated disease. The major toxicities,
myelosuppression and infections, were similar in both
cohorts.® The reported toxicities, as well as the fraction
of patients completing therapy, was similar in patients
above and below the age of 70. As noted with both
FC and FCR, patients with del(11q23) demonstrated
similar response rates and PFS as those without this
abnormality.®®

Bendamustine

Bendamustine is a bifunctional chemotherapeutic
agent with both alkylator and purine analog-like prop-
erties. Following demonstration of safety and efficacy
with the use of single-agent bendamustine in heavily
pretreated patients with relapsed CLL,* a randomized
phase III study comparing bendamustine with chloram-
bucil in previously untreated patients demonstrated
that 31% of patients treated with bendamustine had a
CR, compared with 2% of patients treated with chlo-
rambucil (P< 0.0001). The median duration of remis-
sion with bendamustine was 21.8 months, compared
with 8.0 months following chlorambucil.*’ Bendamus-
tine was approved by the U.S. Food and Drug Admin-
istration (FDA) for use in previously untreated CLL
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on the basis of this study. Following its approval, pilot
studies combining this agent with rituximab have been
performed in previously untreated patients, where a
90% ORR and 33% CR rate were observed.* Toxic-
ity, chiefly myelosuppression and infection, compared
favorably with other commonly used chemoimmuno-
therapy combinations. While patients with del(17p13)
abnormalities had inferior outcomes, patients with the
del(11q23) abnormality demonstrated response rates
and survival comparable to the group as a whole. A
randomized phase III study of the GCLLSG compar-
ing bendamustine and rituximab to FCR in previously
untreated patients is currently ongoing.

Alemtuzumab

Alemtuzumab is a recombinant humanized IgG,
kappa monoclonal antibody targeted against CD52,
a cell surface antigen which is expressed on all B
and T lymphocytes at most stages of differentiation,
as well as on granulocytes, monocytes, macrophages,
eosinophils, natural killer cells, and dendritic cells.**
It is also expressed on tumor cells, including T-cell pro-
lymphocytic leukemia (T-PLL), CLL, hairy cell leuke-
mia, NHL, and acute lymphoblastic leukemia (ALL)."!
Alemtuzumab showed significant activity in several
pilot studies in previously untreated CLL,**** prompt-
ing a phase III study evaluating IV alemtuzumab versus
chlorambucil in untreated CLL patients.”* Patients
who received alemtuzumab had a significantly superior
response rate compared to chlorambucil (ORR 83%
versus 56%, CR rate 24% versus 2%). Median time
to next treatment (23.3 versus 14.7 months) and PFS
(14.6 versus 11.7 months) were both superior for alem-
tuzumab. Notably, patients with del(17p13) had better
responses with alemtuzumab treatment compared with
chlorambucil. At a median follow-up of 24.6 months,
84% of the patients in each arm were alive at the data
cutoff or the last follow-up date. There were no differ-
ences in terms of grade 3 or 4 hematologic toxicities
between the 2 arms, but 19.7% of patients receiving
alemtuzumab and only 4.1% of chlorambucil-treated
patients experienced drugrelated adverse events lead-
ing to discontinuation of treatment. Importantly, 52%
of patients treated with alemtuzumab developed a posi-
tive cytomegalovirus (CMV) polymerase chain reaction
test compared with 7.5% of the patients treated with
chlorambucil.

Because of its activity in genomic high-risk disease,
alemtuzumab has been added to several fludarabine-
based combination therapies, particularly for higher-
risk patients (reviewed in Alinari et al®). While this
strategy appears feasible, it remains uncertain whether
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the addition of alemtuzumab significantly improves
outcomes. Building on the FCR backbone, the MDACC
group developed the CFAR (cyclophosphamide, fluda-
rabine, alemtuzumab, and rituximab) regimen for
patients with relapsed disease.” In a study of CFAR in
previously untreated patients with high-risk disease, in-
cluding patients with del(17p13) or B2-microglobulin
higher than twice the upper limit of normal, the 92%
ORR and 70% CR rate were comparable to rates re-
ported for FCR. While 52% of patients with del(17p13)
attained CR, the 18-month median time to progression
was inferior to the 38 months observed among all evalu-
able patients.”” A French group conducted a random-
ized study comparing the FCR regimen to a regimen
substituting alemtuzumab for rituximab (FC-Cam).”®
The study was discontinued early after an excess of
deaths in the FC-Cam arm, but the FCR arm appeared
superior in terms of efficacy. ORR and CR rates in the
FCR group (91% and 74%, respectively) were signifi-
cantly higher than those reported for FC-Cam—treated
patients (85% and 58%, respectively). The CLL2L trial
from the GCLLSG evaluated FC-Cam in patients with
relapsed or genetic high-risk CLL. The ORR was 68%
with 22% CR, 11% unconfirmed CR, and 35% PR,
independent of FISH status. Twelve of 56 patients died
during or within 6 months following their final chemo-
therapy. Five of these deaths were attributed to thera-
py-* The combination of alemtuzumab and rituximab
has also been evaluated by several groups, which found
improved response versus the single agents, but the
clinical benefit remains unclear.-*? Until further phase
II studies comparing these or other alemtuzumab-
containing combinations to present treatment stan-
dards have demonstrated superiority and confirmed
safety, they cannot be recommended for routine clini-
cal use outside of the investigational setting.

Ofatumumab

Ofatumumab, a second-generation, fully-humanized
anti-CD20 monoclonal antibody, was approved on the
basis of a pivotal phase II trial in which the single agent
produced objective responses of up to 50% in patients
with bulky and/or alemtuzumab- and fludarabine-
refractory disease. Encouraged by the enhanced single-
agent activity versus rituximab, even when the latter is
administered on more dose-intensive schedules, the
drug has been studied in substitution for rituximab
in the O-FC (ofatumumab, fludarabine, and cyclo-
phosphamide) regimen. Patients were randomized
to receive 1 of 2 doses of ofatumumab (500 and 1000
mg/m?) in combination with standard-dose FC. Overall
response rates (73%—77%) were similar in both groups,
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but the observed CR rate was greater in the higher-dose
ofatumumab arm (50% versus 32%). Toxicity was in
keeping with that reported for FCR, but the regimen as
a whole does not immediately appear to offer a signifi-
cant advantage versus FCR; thus, ofatumumab should
not be substituted for rituximab outside the setting of a
clinical trial. Ofatumumab by itself is not approved for
upfront use in CLL.%

MAINTENANCE AND CONSOLIDATION STRATEGIES

Because all patients with CLL will ultimately relapse
following initial therapy, consolidation and/or mainte-
nance strategies are appealing. The use of maintenance
rituximab has become the standard of care in follicular
lymphoma following large controlled trials demonstrat-
ing a significant PFS improvement compared with ob-
servation.”* No randomized controlled trials have been
completed to date to determine whether there is a simi-
lar benefit in CLL/SLL. In a phase II study of 75 previ-
ously untreated patients, all patients received 4 weekly
doses of rituximab at 375 mg/m? following 6 cycles of
fludarabine, and those with minimal residual disease
(MRD) went on to consolidation with 4 monthly cycles
of 375 mg/m? rituximab followed by 12 monthly cycles
of 150 mg/m%%® MRD-positive patients in CR or PR
receiving consolidation had a longer PFS than the pa-
tients not receiving consolidation (87% versus 32% at
5 years). A randomized study evaluating maintenance
rituximab is now underway by the Polish CLL group;
however, until the results from this study are available,
maintenance rituximab should only be undertaken as
part of a clinical trial.

The use of alemtuzumab as consolidation has also
been evaluated (reviewed in Alinari and colleagues™).
A study of alemtuzumab administered at 10 or 30 mg
intravenously 3 times weekly to CLL patients with re-
sidual disease after their most recent therapy resulted
in an ORR of 46%, with 11 of 29 patients treated with
30 mg achieving an MRD-negative marrow.”® Infec-
tions, including CMV reactivation, occurred in 37%
of patients, and 3 patients developed Epstein-Barr
virus—positive large B-cell lymphoma. The phase II
NCRN CLL207 trial evaluated the use of alemtuzumab
consolidation in patients with MRD-positive marrow
after treatment.”” Patients received 30 mg subcutane-
ous injections 3 times a week for 6 weeks; patients with
MRD-negative marrow or those without an appropri-
ate response stopped therapy. Those with an at least
1 log reduction in MRD continued therapy. Thirty-six
percent of patients experienced a significant adverse
event, including 2 treatmentrelated deaths (EBV lym-
phoproliferative disorder and parainfluenza infection).
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Positive CMV titers were detected in 21 patients, all
of whom were treated successfully. Of the 38 patients
who received at least 8 weeks of alemtuzumab, 33
were MRD-negative at the end of treatment, and 15
remained MRD-negative at 6 months following treat-
ment.” The GCLLSG performed a phase III trial
where patients responding to fludarabine-based induc-
tion therapy were randomized to receive alemtuzumab
30 mg IV 3 times weekly for a maximum of 12 weeks or
observation.® While this study was closed prematurely
because of severe infections in the alemtuzumab arm,
among the patients treated (n = 21), alemtuzumab
consolidation appeared to improve both the quality of
response as well as the duration of PFS.* The CALGB
has performed 2 studies administering alemtuzumab
after fludarabine or fludarabine and rituximab.” While
improved response was noted with alemtuzumab in
both studies, reactivation of CMV and unacceptable
infectious toxicities occurred, most notably deaths from
infection among patients already in CR at the end of
induction chemoimmunotherapy.”” This problematic
infectious toxicity was also observed in a community-
based clinical trial administering alemtuzumab after
fludarabine and rituximab.”? Accordingly, consolida-
tion with alemtuzumab should only be undertaken in
the context of a clinical trial.

Lenalidomide, a second-generation immunomodu-
latory agent with activity in both previously untreated
and relapsed CLL, has been evaluated in the consolida-
tion setting as well. In a phase II study, 44 patients re-
ceived lenalidomide consolidation following induction
with 6 cycles of PCR. Response improved in 21% of
patients treated with consolidation, which was generally
well-tolerated, but the results have yet to fully mature.”
The randomized frontline study of the North Ameri-
can intergroup evaluating FR versus FCR (CALGB
10404) has a third arm designed to explore the benefit
of lenalidomide consolidation after fludarabine-based
chemoimmunotherapy.

TREATMENT FOR RELAPSED OR REFRACTORY DISEASE

Despite advances in firstline therapy for CLL, pa-
tients invariably relapse and often acquire high-risk
chromosomal abnormalities, resulting in resistance
to therapy. Patients who have fludarabine-refractory
disease have a median survival of less than 1 year. It is
important to emphasize that the IWCLL criteria for
initiating therapy in previously untreated patients also
apply to patients with relapsed CLL. Thus, asymptom-
atic relapsed patients should be observed, and treat-
ment should be initiated only upon development of
cytopenias or symptoms.
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Rituximab has proven effective as an agent used for
retreatment; 58 patients with NHL who were previously
treated with rituximab and relapsed were retreated with
4 weekly doses of rituximab at 375 mg/m?. The overall
response was 40%, with 11% CR and 30% PR.™ In a
study of relapsed CLL patients, lymphocyte count was
reduced by 50%, with a response duration of at least 4
weeks in 13 of 29 patients, but the overall median re-
sponse was only 20 weeks in the 7 patients who achieved
a PR.™ Of 177 previously treated patients given FCR in
a phase II study from the MDACC, CR was achieved
in 25% of patients with an ORR of 73%, and of the 37
complete responders, 32% had molecular complete
remissions.” The international phase III REACH trial
compared FC to FCR in 552 patients with relapsed or
refractory CLL. Treatment with FCR resulted in an ORR
of 70%, versus 58% for FC alone, and the CR rates were
24% versus 13% for FCR and FC, respectively. The ob-
served PFS in the FCR arm was 30.6 months compared
with 20.6 months in the FC arm.” Hematologic toxici-
ties were the most significant adverse events, similar to
what was seen in the upfront FCR trials.

Alemtuzumab was initially approved following the
CAM 211 study in which 93 patients with relapsed or
refractory CLL following treatment with fludarabine
and an alkylating agent were treated with a 1-week dose
escalation followed by 30 mg 3 times weekly for an addi-
tional 11 weeks.” The ORR was 33% (2% CR, 31% PR)
with a median response duration of 8.7 months. The
most common adverse events noted were infusional
toxicity, followed by cytopenias and infections resulting
from profound cellular immune suppression. Reactiva-
tion of herpes viruses, including CMV, as well as other
opportunistic infections was noted. Prophylaxis against
opportunistic infections, together with monitoring for
CMYV reactivation, is highly recommended during and
after treatment with alemtuzumab. Treatment with
valganciclovir 450 mg orally twice daily can provide ef-
fective prophylaxis against CMV reactivation, but can
exacerbate disease- or treatmentrelated cytopenias.™
Because of the infusional toxicities, interest in subcuta-
neous administration of alemtuzumab ultimately led to
a phase II study by the GCLLSG,* where 103 patients
with fludarabine-refractory CLL received at least 1
dose of alemtuzumab, administered subcutaneously
at 30 mg 3 times weekly for up to 12 weeks. The ORR
was 34% (4% CR, 30% PR). The median PFS was 7.7
months and the median OS was 19.1 months. This trial
confirmed earlier studies that alemtuzumab was effec-
tive for del(17p13.1) CLL.?"#%

A phase I/II study of ofatumumab therapy in
relapsed/refractory patients demonstrated that it is
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generally well tolerated, even at high doses, and it is
efficacious in refractory patients, with an ORR of 50%.
Infusion-related adverse events are similar to those
reported with rituximab and decreased following the
first infusion. Infections were common, with 51% of
patients reporting infections, one of which was fatal
(infectious interstitial lung disease).® Ofatumumab
has been demonstrated to be efficacious in patients
with fludarabine- and alemtuzumab-refractory or bulky
fludarabine-refractory (BFR) CLL, regardless of wheth-
er those patients had previously been treated with ritux-
imab. Fifty-eight percent of patients treated in a phase
II study with double refractory (DR) CLL responded, as
did 47% of BFR patients. Fifty-nine percent and 54% of
DR and BFR patients, respectively, had been previously
exposed to rituximab with no significant differences in
ORR or PFS between the groups.®® National Compre-
hensive Cancer Network (NCCN) guidelines support
the use of ofatumumab in patients with relapsed or
refractory disease.

HIGH-RISK PATIENTS

Patients with high genomic risk CLL, particularly
those with del(17p13), where the median survival be-
yond diagnosis is only 32 months, tend to have more ag-
gressive disease that requires treatment sooner, has an
inferior response to treatment, and relapses sooner fol-
lowing initial therapy.® Response to standard treatment
is poor, and these patients should ideally be treated in a
clinical trial. Due to the poor prognosis associated with
del(17p13), younger, fit patients should be considered
for reduced-intensity allogeneic stem cell transplant in
first remission, as several studies have demonstrated
that transplant can mitigate the poor prognosis as-
sociated with the loss of TP53% Additionally, patients
who relapse within 2 years of intensive chemoimmuno-
therapy should be considered for transplant in second
remission. Of note, an OS advantage has never been
demonstrated with autologous transplant in CLL, but
several randomized studies have demonstrated an
eventfree survival benefit when autologous transplant
is used in first remission for younger patients with
high-risk disease who have achieved at least a very good
partial remission.’ Autologous transplant for CLL is
not included in NCCN guidelines and should only be
pursued as part of a clinical trial.

COMPLICATIONS AND SUPPORTIVE CARE

Autoimmune complications seen in patients with
CLL include autoimmune hemolytic anemia (AIHA),
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immune thrombocytopenic purpura (ITP), and much
less commonly pure red blood cell aplasia (PRCA).”!
Evaluation when AIHA is suspected should include
direct antiglobulin test (DAT), measurement of serum
lactate dehydrogenase and haptoglobin levels, and
reticulocyte count. Bone marrow evaluation should be
done for all suspected immune cytopenias.”? Corticoste-
roids are effective firstline treatment for autoimmune
cytopenias, and most patients with AIHA or ITP can
be managed with these. Rituximab, intravenous immu-
noglobulin (IVIG), splenectomy, or cyclosporine can
be considered in steroid-refractory cases.” Synthetic
thrombopoietin-like agents such as romiplostim are
reserved for refractory cases of ITP.** Purine analog—
based therapy has been associated with AIHA, although
it is not contraindicated in patients with a history of
AIHA. However, such patients who receive purine ana-
log—based therapy should be monitored carefully and
this therapy should be discontinued if ATHA is severe.®

Infectious complications are increased in patients
with CLL and are related to the reduction in im-
munoglobulin levels seen in these patients.”® In fact,
infection is the leading cause of death in patients with
CLL. For prevention of infections, measures to be con-
sidered include vaccination, prophylactic medications,
and intravenous immunoglobulin (IVIG). Vaccinations
against influenza and pneumococcus are recommend-
ed and live vaccines should be avoided.”” Antiviral
prophylaxis with acyclovir or equivalent and Prewmocystis
carinii pneumonia prophylaxis with sulfamethoxazole/
trimethoprim or equivalent is recommended for pa-
tients receiving purine-analog therapy and/or alemtu-
zumab during treatment and thereafter. CMV reactiva-
tion is seen with alemtuzumab therapy, and regular
monitoring for CMV infection with polymerase chain
reaction testing should be done with patients on ther-
apy. Prophylaxis with ganciclovir can be considered
but at this time is controversial.” Lastly, IVIG has been
associated with a significant decrease in occurrence of
infections but no improvement in OS.*® In patients with
serum IVIG less than 500 mg/dL with recurrent infec-
tions requiring treatment or hospitalization, guidelines
recommend monitoring IVIG levels and administration
of monthly IVIG to maintain nadir levels of 500 mg/dL.

CONCLUSION

CLL is a heterogeneous disease, and while some
patients have an indolent disease course, others prog-
ress quickly to requiring treatment. Disease course and
response to therapy can often be predicted through
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risk stratification, including traditional staging as well
as genomic risk stratification, including interphase cyto-
genetics and somatic hypermutation of the IGVH gene.
As patients can acquire cytogenetic abnormalities,
FISH should be done in patients at diagnosis and prior
to any treatment. The IWCLL has provided guidelines
that help practitioners determine when to start treat-
ment, and for the first time, an OS benefit has been
shown in patients who receive rituximab in combina-
tion with conventional therapy including fludarabine
and cyclophosphamide. Additionally, a host of other
agents, including bendamustine, alemtuzumab, and
ofatumumab have been approved for use in CLL in the
past few years, improving treatment options for these
patients. Younger, fit patients with del(17p13) in first
remission or those who relapse within 2 years of che-
moimmunotherapy should be considered for reduced-
intensity allogeneic stem cell transplant. In addition to
treatment of disease, complications of CLL that need
to be considered and potentially treated include auto-
immune cytopenias and infectious complications. CLL
remains incurable outside of the setting of an alloge-
neic stem cell transplant and ongoing studies of novel
therapeutics remain a high priority in this disease. In
the coming years, new insights into the pathogenesis
of CLL will likely further alter our approach to treating
this disease, and agents targeting various steps in the
B-cell receptor signaling pathway are currently showing
great promise in early phase studies.

BOARD REVIEW QUESTIONS
Test your knowledge of this topic. Go to

www.turner-white.com and select Hematology
from the drop-down menu of specialties.
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