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hronic lymphocytic leu-
kemia (CLL) is the most
common leukemia in the
Western hemisphere,
with 15,000 diagnoses each year
and 4,400 deaths annually. Chronic
lymphocytic leukemia is also the
most prevalent leukemia because of
its long survival time, with 60% of
patients with CLL still alive 5 years
after diagnosis and 35% alive at 10
years. Long-term survival has been
possible because of advances in
treatment, both in the front-line and
relapsed settings. At JADPRO Live
2016, these treatments, along with
predictors of outcome, were dis-
cussed by Mollie Moran, CNP, and
Jeffrey Jones, MD, MPH, both of The
James Cancer Hospital at The Ohio
State University, Columbus, Ohio.

CLINICAL STAGING

AND PROGNOSIS

Clinical staging is an important fac-
tor in CLL (Table). Median survival
is > 10 years with low-risk disease
(Rai stage 0) but only 9 months to 4
years with high-risk disease (stage
III and IV). By Binet group, which
is more commonly used in Europe,
survival is about 12 years in patients
with group A clinical features (< 3 ar-
eas of lymphadenopathy and no ane-

mia or thrombocytopenia) compared
with only 2 to 4 years in patients
with group C clinical features (ane-
mia or thrombocytopenia).

Prognosis is also influenced by
cellular, genetic, and nondisease-
related factors, such as serum mark-
ers, lymphocyte doubling time,
chromosomal aberrations (del[17p],
del[11q]), genetic mutations (IgVH
mutation status, TP53), age, gender,
and health status.

In a study by Hamblin et al. in-
volving 84 patients with CLL, me-
dian survival for patients with un-
mutated IgVH genes was 117 months
versus 293 months for those with
mutated IgVH (Hamblin, Davis, Gar-
diner, Oscier, & Stevenson, 1999).
Survival is also poor in patients with
del(17p), who tend not to respond to
standard therapies, whereas patients
with 13q deletion as their sole abnor-
mality tend to have a good prognosis
(Dohner et al., 2000).

FIRST-LINE THERAPY

Indications for therapy in CLL in-
clude the extent and severity of dis-
ease manifestations. They include
CLL-related symptoms such as night
sweats, severe fatigue, and fever; pro-
gressive lymphadenopathy or pro-
gressive splenomegaly; a lymphocyte
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Table. Clinical Staging of CLL Predicts Outcome
Staging system Clinical features Median survival
Rai stage (0} Lymphocytosis in blood and > 10 years
(low risk) marrow only
land Il Lymphadenopathy, splenomegaly 7 years
(intermediate risk) + hepatomegaly
IIand IV Anemia (Hb < 11.0 g/dL; 9 months-4 years
(high risk) thrombocytopenia (Plt < 100 x 10%/L)
Binet group A < 3 areas of lymphadenopathy; 12 years
no anemia or thrombocytopenia
B = 3 areas of lymphadenopathy; 7 years
no anemia or thrombocytopenia
C Anemia (Hb <10 g/dL) or 2-4 years
thrombocytopenia (PIt <100 x 10%/L)
Note. CLL = chronic lymphocytic leukemia; Hb = hemoglobin; Plt = platelets. Information from Rai et al. (1975);
Binet et al. (1981). Y,

doubling time < 6 months; threatened end-organ
function; bone marrow failure as indicated by pro-
gressive anemia or progressive thrombocytopenia;
and immune dysfunction.

“We don’t treat patients until they are symp-
tomatic.... Lymphocytosis alone is not a reason to
treat a patient,” said Ms. Moran. “It’s not a predic-
tor of how patients will do with treatment.”

The phase ITT CLLS trial established the triplet
of fludarabine, cyclophosphamide, and rituximab
(Rituxan, FCR) as a superior treatment to doublet
therapy with fludarabine and cyclophosphamide
(FC) in untreated CLL (Hallek et al., 2010). In the
study, 817 patients with CLL were randomized to
receive FC or FCR. Median progression-free sur-
vival (PFS) was 51.8 months in the FCR arm vs. 32.8
months in the FC arm (hazard ratio [HR] = 0.563;
p < .001), and 3-year overall survival (OS) rates
were 87% and 82.5%, respectively (HR = 0.664;
p =.012). The triplet FCR significantly improved the
rate of complete response in patients with del(11q),
del(13q), trisomy 12, and unmutated IgVH (p <.001)
but not in those with del(17p; p = 0.3).

The CLLS trial also demonstrated that “if you
have two or more comorbidities, in addition to
CLL, that affects your prognosis poorly,” said Ms.
Moran. For older patients and patients with co-
morbidities, bendamustine plus rituximab (BR)
has often been the treatment of choice.

The CLL10studyrandomized 557 patients with
untreated active CLL in good physical condition

to receive FCR or BR (Eichhorst et al., 2016). With
a median observation time of 27.9 months, median
PFS was longer in the FCR arm than in the BR arm
in patients < 65 years (not reached vs. 36.5 months,
p < .01), but this improvement was lost in the pa-
tients = 65 years, for whom median PFS was 45.6
months with FCR and was not reached with BR.
The difference may be attributable to the favor-
able toxicity profile with BR. Grade = 3 hemato-
logic toxicity, neutropenia, and infections were
all significantly higher with FCR. In patients = 65
years, the rates of = 3 toxicity were 47% with FCR
and 26% with BR in CLLI0 (p = .002).

Newer Agents
Two anti-CD20 monoclonal antibodies have been
approved since the approval of rituximab: ofatu-
mumab (Arzerra) and obinutuzumab (Gazyva).
The phase III CLLI11 trial was an open-label
three-arm study in which patients were random-
ized to receive chlorambucil alone (n =118), chlo-
rambucil plus obinutuzumab (n = 238), or chlo-
rambucil plus rituximab (n = 233; Van Goede et
al., 2014). Both combination arms produced bet-
ter response rates, including complete responses,
than chlorambucil alone. In a comparison of the
combination arms, obinutuzumab/chlorambucil
improved PFS more, but OS was similar in the
two arms (Van Goede et al., 2015).

Since B-cell receptor signaling plays a major
role in the development of CLL, interruption of
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this pathway with B-cell receptor pathway inhibi-
tors represents a major advance in CLL treatment.
In the open-label RESONATE-2 study, 269 treat-
ment-naive patients = 65 years old with CLL or
small lymphocytic lymphoma were randomized
to receive ibrutinib (Imbruvica) or chlorambucil
(Burger et al., 2015).

At a median follow-up of 184 months, the
PFS rate for patients assigned to ibrutinib was not
reached, compared with 18.9 months for patients
assigned to chlorambucil, corresponding to an
84% reduction in the risk of disease progression
or death with ibrutinib (HR = 0.16, p < .0001). In
addition, ibrutinib reduced the risk of death by
84% compared with chlorambucil (HR = 0.16, p =
.001). The study served as the basis for approval of
ibrutinib in the treatment of CLL.

Ibrutinib, however, was not without fre-
quent but general mild side effects, especially
diarrhea (42% vs. 17%), but also cough, periph-
eral edema, arthralgia, and dry eyes. “There’s
also an issue of rash with ibrutinib, and it can be
anything from just a red rash that doesn’t both-
er patients to big, purple nodules like erythema
nodosum, which need to be treated with either

dose reduction, a break from the drug, or a ste-
roid,” said Ms. Moran.

NCCN Treatment Recommendations

As first-line treatment for CLL in patients with-
out del(17p), the National Comprehensive Cancer
Network (NCCN) suggests chemoimmunotherapy
for patients < 70 years without significant comor-
bidities; it offers several choices for older patients
and younger patients with comorbidities, includ-
ing (in order of preference) obinutuzumab/chlo-
rambucil, single-agent ibrutinib, ofatumumab/
chloramabucil, rituximab/chlorambucil, and
bendamustine with or without rituximab (Figure
1). For patients with del(17p) or TP53 mutation,
NCCN recommends (in order of preference) ibru-
tinib, high-dose methylprednisolone/rituximab,
FCR, fludarabine/rituximab, obinutuzumab/chlo-
rambucil, and alemtuzumab (Campath) with or
without rituximab.

THERAPY FOR RELAPSED OR
REFRACTORY DISEASE

Historically, patients with fludarabine-refractory
CLL who are either refractory to alemtuzumab

First-Line Suggested Treatment Regimens?
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Figure 1. NCCN first-line therapy recommendations in CLL. Adapted from National Comprehensive
Cancer Network. 2All recommendations category 2A unless otherwise stated; °Category 1 recommenda-
tion; cCategory 3 recommendation. CLL = chronic lymphocytic leukemia; F = fludarabine; C = cyclophos-
phamide; R = rituximab; P = pentostatin; Chl = chlorambucil; HDMP = high-dose methylprednisolone.
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(double-refractory) or ineligible for alemtuzumab
due to bulky lymphadenopathy had poor respons-
es to subsequent lines of therapy. The overall re-
sponse rates (ORR) in these two patient popula-
tions were 20% and 26%, respectively, and the
median OS was 8 months and 14 months, respec-
tively (Tam et al., 2007).

“Many of them had problems with persistent
cytopenias and experienced a significant increase
in the risk for infection, which was often fatal,” Dr.
Jones said.

In 2013, PFS rates with ibrutinib for the treat-
ment of relapsed/refractory CLL were found to be
similar across genetic risk groups (Byrd et al., 2013).
“If you looked even at the patients with del(17p)
CLL, their outcome with ibrutinib was twice
as good as anything that had been reported for
del(17p) patients, even in the front line,” he noted.
“For that reason, ibrutinib was approved not only
for relapsed CLL on the basis of this study, but also
for del(17p) CLL in the front line.”

In an older study, ofatumumab was approved
for the treatment of double-refractory CLL on
the basis of an ORR of 50% and a median PFS of 6
months. Ibrutinib proved superior to ofatumumab
in the RESONATE head-to-head comparison, not
only in terms of PFS (HR = 0.215, p < .0001) but
also OS (HR = 0.434, p =.0049); on this basis, ibru-
tinib received unrestricted approval for the treat-
ment of relapsed or refractory CLL.

As ibrutinib treatment continues, patients
tend to recover much of their bone marrow func-
tion, Dr. Jones added.

In RESONATE, atrial fibrillation of any grade
was observed more frequently in patients receiving
ibrutinib compared with ofatumumab (10 vs. 1 pa-
tient; Byrd et al., 2014); however, only one patient
discontinued ibrutinib as a result. Bleeding-related
adverse events of any grade (most commonly pe-
techiae and bruising) were more common with
ibrutinib than with ofatumumab (44% vs. 12%), al-
though most were grade 1. Rates of severe/major
bleeding events, however, were similar between
ofatumumab and ibrutinib, and only one patient
discontinued ibrutinib due to bleeding. Notably,
some 37% of patients in the ibrutinib arm and 28%
of patients in the ofatumumab arm received either
concomitant antiplatelet agents (excluding nonste-
roidal anti-inflammatory drugs) or anticoagulants.

Other B-cell receptor signaling antagonists
have also been approved to treat relapsed CLL.
Idelalisib (Zydelig) is an inhibitor of phosphati-
dylinositol 3 kinase p1108. When given with ritux-
imab, idelalisib improved PFS and OS compared
with rituximab alone in patients with relapsed CLL
(Furman et al., 2014). “Like ibrutinib, that benefit
does not come without toxicity, and there are im-
portant toxicities with idelalisib as there are with
ibrutinib,” said Dr. Jones. “They’re not the typical
toxicities that we experience with chemotherapy.
It’s things like diarrhea...transaminitis, and, in some
cases, problems with blood cell counts.”

An alert for idelalisib was issued by the US
Food and Drug Administration in March 2016.
Because of an increased risk of infectious adverse
events, including death, with idelalisib, new safety
recommendations include institution of prophy-
laxis for Pneumocystis carinii pneumonia and cy-
tomegalovirus infection and careful monitoring
for neutropenia, with dose interruption if needed.
Idelalisib is still approved in combination with
rituximab for the treatment of relapsed CLL.

The most recently approved targeted therapy
in CLL is venetoclax (Venclexta). Unlike B-cell re-
ceptor signaling drugs, which disconnect the accel-
erator from the engine of the CLL cell, venetoclax
restores the “brakes” on cell proliferation and onco-
genesis, Dr. Jones explained. Single-agent veneto-
clax in relapsed CLL, including high-risk patients,
was associated with an 80% ORR, including some
complete responses, in a phase I study (Roberts et
al., 2016), which Dr. Jones noted “is decidedly un-
common with single-agent kinase inhibitors.”

In a phase II study of patients with relapsed or
refractory CLL with del(17p), the ORR to venetoclax
monotherapy was 85%, and responses were durable
(Stilgenbauer et al., 2015). Twelve-month estimates
for PFS and OS were 72.0% and 86.7%, respectively.

Hyperacute tumor lysis leading to rapid
changes in electrolytes and renal failure is a po-
tential adverse effect of venetoclax. For this rea-
son, careful titration of venetoclax, starting at 20
mg/day during the first week, is necessary, accord-
ing to Dr. Jones. Venetoclax also poses a risk for
neutropenia, which is responsive to granulocyte
colony-stimulating factors.

Other newer agents include acalabrutinib, a
second-generation Bruton’s tyrosine kinase (BTK)
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inhibitor that is more specific for the BTK enzyme
than is ibrutinib and which may lead to fewer off-
target adverse effects. While head-to-head com-
parisons are underway, a phase I/II study of acala-
brutinib in relapsed CLL suggested that toxicities
may be less than with ibrutinib while efficacy ap-
pears similar (Byrd et al., 2016), he said.

The NCCN therapy recommendations for
relapsed or refractory CLL start with ibrutinib
whether or not del(17p) is present (Figure 2).
The second choice in all circumstances is idelal-
isib/rituximab. In those without del(17p), later
choices (in order of preference) are chemoim-
munotherapy, ofatumumab, obinutuzumab, le-
nalidomide (Revlimid)/rituximab, and alemtu-
zumab/rituximab.

MANAGEMENT OF ADVERSE EVENTS
Patients with CLL often have comorbidities that
require anticoagulant and/or antiplatelet agents,
which can increase the risk of bleeding. Bleeding
adverse events can lead to discontinuation of ibru-
tinib, most often when patients are taking one or
more concomitant anticoagulant and/or antiplate-
let agents. Therefore, withholding ibrutinib for 3
to 7 days before and after surgery should be con-
sidered, advised Dr. Jones.

As mentioned, atrial fibrillation can occur
with ibrutinib, particularly among patients with
cardiac risk factors. An electrocardiogram should
be performed on any patient who develops symp-
toms of arrhythmia, such as palpitations or light-
headedness, or has new-onset dyspnea. Reducing
the dose of ibrutinib if atrial fibrillation persists
should be considered.

Diarrhea occurs frequently among patients on
ibrutinib but is not usually treatment-limiting. Di-
arrhea can be managed symptomatically with over-
the-counter antidiarrheals if necessary, but the
complaint generally improves or resolves as treat-
ment continues. For unusually severe symptoms,
practitioners should consider interrupting ibrutinib
treatment and work-up for other causes of diarrhea.

Idelalisib-related toxicities include diarrhea
or colitis, transaminitis, and pneumonitis. Mild or
moderate diarrhea or colitis usually occurs within
the first 8 weeks of treatment and responds to com-
mon antidiarrheal agents. Grade 3 or 4 diarrhea is
usually a late-occurring event and responds poor-
ly to antidiarrheal or empiric antimicrobial ther-
apy, in which case idelalisib should be withheld
and the patient evaluated by colonoscopy. Steroid
treatments such as oral budesonide are sometimes
required to treat the colitis, and while reintroduc-
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Figure 2. NCCN relapsed or refractory recommendations in CLL. Adapted from National Comprehensive
Cancer Network. CLL = chronic lymphocytic leukemia; HDMP = high-dose methylprednisolone; OFAR

= oxaliplatin, fludarabine, cytarabine, rituximab. 2All recommendations category 2A unless otherwise
stated; °Category 1 recommendation; cCategory 2B recommendation.

AdvancedPractitioner.com Vol 8 m No 3 Apr 2017



MEETING REPORTS MORAN and JONES

ing the drug at reduced dose has been attempted,
many affected patients will permanently discon-
tinue idelalisib treatment.

In terms of idelalisib-related transaminitis, most
cases occur early (within the first 12 weeks). Liver
enzyme elevations 5 to 20 times the upper limit of
normal can often be managed by briefly withholding
the drug and then reintroducing it at a lower dosage
(100 mg/day vs. 150 mg twice daily). All pulmonary
symptoms should be evaluated for pneumonitis; if it
is suspected, idelalisib should be interrupted until
the cause is determined, Dr. Jones indicated.

Patients taking obinutuzumab or venetoclax
should be monitored frequently for neutropenia.
White blood cell growth factor support should be
instituted throughout treatment for patients with
severe neutropenia, with consideration for antivi-
ral and antifungal prophylaxis, as well.

Disclosure
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