
| THE FUTURE OF CLL THERAPY |

Selecting Frontline Therapy for CLL in 2018

Nitin Jain

Department of Leukemia, The University of Texas MD Anderson Cancer Center, Houston, TX

The treatment landscape of chronic lymphocytic leukemia (CLL) has changed dramatically in the last few years. The role
of chemoimmunotherapy has declined significantly for patients with CLL. Fludarabine, cyclophosphamide, rituximab
chemotherapy remains the standard frontline therapy for young fit patients with CLL, especially if IGHV mutated. For
older adults, ibrutinib has been shown to be superior to chlorambucil. Hence, the role of chlorambucil monotherapy in the
current era in the management of CLL is limited. The combination of chlorambucil and obinutuzumab is an alternative
option for patients with comorbidities. For patients with del(17p), ibrutinib has become the standard treatment in the
frontline setting. Several phase 3 trials with novel targeted agents, either as monotherapy or in combination, are either
ongoing or have completed accrual. The results of many of these trials are expected in the next 1 to 2 years, and they will
further help refine the frontline treatment strategy.

Learning Objectives

• Understand the data supporting the use of chemoimmunotherapy
and targeted therapies in the frontline therapy for chronic lym-
phocytic leukemia (CLL)

• Understand the stratification of patients based on age, comor-
bidities, and genomics of the disease to identify optimal frontline
treatment

Introduction
The treatment of chronic lymphocytic leukemia (CLL) has under-
gone a remarkable evolution in the last few years.1 Up until recently,
chemoimmunotherapy (CIT) was the standard treatment of patients
with CLL. A better understanding of disease biology has led to
significant advances in the treatment of CLL. B-cell receptor in-
hibitors, such as ibrutinib and idelalisib, and BCL-2 inhibitors, such
as venetoclax, are currently approved for patients with CLL. Ide-
lalisib and venetoclax are approved for relapsed/refractory (R/R)
CLL, whereas ibrutinib is approved for all patients with CLL, in-
cluding as frontline therapy. Given the emerging data on the targeted
agents in both the relapsed and the frontline settings, it is important
to reexamine the role of CIT in the frontline therapy of CLL.

The role of CIT in the frontline therapy of CLL
Before rituximab, chemotherapy agents, such as chlorambucil, cy-
clophosphamide, and fludarabine, were commonly used for treat-
ment of CLL.2 With the introduction of rituximab in the late 1990s,
regimens, such as fludarabine, cyclophosphamide, rituximab (FCR)
and bendamustine, rituximab (BR), were developed.3-5 The group at
MD Anderson Cancer Center (MDACC) reported the initial results
of the FCR regimen in patients with treatment-naı̈ve CLL.3 An
overall response rate (ORR) of 95% with a complete remission (CR)
rate of 72% was noted with a median progression-free survival (PFS)
of 6.4 years.3 Notably, one-fourth of the patients were unable to

complete all 6 cycles of the FCR regimen; this was more common in
those with renal dysfunction and those older than 65 years of age.
To assess the benefit of rituximab, the German CLL Study Group
(GCLLSG) CLL8 trial randomized treatment-naı̈ve patients with
CLL who were physically fit (cumulative illness rating scale [CIRS]
score #6 and creatinine clearance $70 mL/min) to fludarabine,
cyclophosphamide (FC) vs FCR.6 The FCR arm had significantly
improved CR rate (44% vs 22%, P , .0001), PFS (median 52 vs
33 months, P , .0001), and overall survival (OS; 3-year 87% vs
83%, P5 .012), establishing FCR as the standard therapy for young
fit patients with CLL.

BR is another commonly used CIT regimen in CLL. Fischer et al5

reported a phase 2 trial of BR in patients with treatment-naı̈ve CLL.
Patients with creatinine clearance .30 mL/min were eligible. The
authors reported a CR rate of 23% with a median PFS of 34 months.
It is important to note that, unlike FCR studies, patients with
moderate renal dysfunction (creatinine clearance 30-70 mL/min) did
as well as those with normal renal function after receiving BR.

Because BR is less myelosuppressive than FCR, the GCLLSG
designed a randomized study with the primary end point of non-
inferiority of BR vs FCR for PFS. A total of 561 treatment-naı̈ve
patients with CLL who were physically fit (CIRS score #6 and
creatinine clearance $70 mL/min) were randomized to receive FCR
or BR (the CLL10 trial).7 The FCR arm had a higher CR rate (39.7%
vs 30.8%, P5 .03) with significantly improved PFS (median 55.2 vs
41.7 months, P , .001). There was no difference in OS. The FCR
regimen, not unexpectedly, led to a higher rate of myelosuppression
and infectious complications. Notably, among patients older than or
equal to 65 years, the PFS for BR vs FCR was not different, and BR
led to fewer infectious complications. The CLL10 trial established
FCR as the treatment of choice for younger fit patients with CLL. For
patients 65 years old or older, if CIT is deemed appropriate, BR is
appropriate. For patients with moderate renal dysfunction, BR is
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preferred over FCR. Several studies have investigated modifications
to the FCR regimen, such as lower doses of FCR, dose-intensifying
rituximab, replacing fludarabine with pentostatin, or adding alem-
tuzumab.8 However, none of these strategies have proven to be
superior to the standard FCR regimen.

Given the advent of novel targeted therapies, it is important to
identify subgroups of patients who derive the most benefit from FCR.
Patients with del(17p) respond poorly to CIT, with a median PFS
of,1 year in the frontline setting.6 The MDACC group reported that
patients with mutated IGHV have a 10-year PFS of ~55% after
receiving frontline FCR.9 This compares favorably to 10-year PFS
of ~10% for the IGHV-unmutated group. Importantly, a plateau was
seen on the PFS curve after 10 years for the IGHV-mutated cohort.
Assessment of minimal residual disease (MRD) at the end of
treatment can help identify patients who may achieve long-term
disease-free remission after FCR.10-12 Similar data have been re-
ported by other groups.13,14 Rossi et al14 used del(17p), del(11q), and
IGHV mutation status to categorize patients receiving frontline FCR
into 3 prognostic subgroups. Patients with del(17p), independent of
co-occurring del(11q) or unmutated IGHV, had the worst PFS and
OS, followed by patients with either del(11q) and/or unmutated
IGHV [without del(17p)], and followed by patients with none of
these 3 high-risk prognostic markers. These studies suggest that, for
the subset of patients with mutated IGHV [without del(17p)], FCR
treatment of 6 cycles provides long-term disease remission in the
majority of patients, and hence, this remains an attractive option for
this subgroup of patients. There are only limited data available on
targeted therapies in the frontline setting for this group of patients
(see below). Hence, until more data are available for the targeted
therapies in the frontline setting for younger patients, the FCR
regimen should remain the treatment of choice for IGHV-mutated
young fit patients.15 One important concern with the use of the FCR
regimen is the development of therapy-related myelodysplastic
syndrome (MDS)/acute myeloid leukemia (AML). The MDACC
group reported up to 5% risk of therapy-related MDS/AML after
receiving FCR.16 In the CLL8 trial (comparing FC with FCR), the
risk of therapy-related MDS/AML was lower at 1.5%, with no
difference in the treatment arms.13

Recently, there have been efforts to develop combinations of CIT
with targeted therapies. The MDACC group reported on a CIT 1
ibrutinib regimen called ibrutinib, fludarabine, cyclophosphamide,
and obinutuzumab (GA101) (iFCG regimen). This trial included
young fit patients with mutated IGHV without del(17p).17 Three
cycles of iFCG regimen were administered followed by response
assessment. (1) Patients achieving CR with bone marrow MRD-
negative (by flow cytometry with a sensitivity of 1024) remission
received 3 additional cycles of ibrutinib and obinutuzumab followed
by 6 cycles of ibrutinib monotherapy. (2) All other patients received
9 cycles of ibrutinib and obinutuzumab. At 1 year, for patients who
had achieved bone marrow MRD-negative remission, ibrutinib was
discontinued. Notably, unlike standard FCR, where 6 cycles of
chemotherapy are administered, only 3 cycles of chemotherapy were
given in the iFCG regimen. After 3 cycles of iFCG regimen, bone
marrow MRD-negative remission was achieved in 87% of the
patients. This compares favorably with 26% bone marrow MRD-
negative remission noted after 3 cycles of FCR for a similar patient
population in a historical comparison.18 The CR/complete re-
mission with incomplete count recovery (CRi) rate was 44% after
3 cycles of the iFCG, which improved to 78% after 3 additional cycles
of ibrutinib1 obinutuzumab. A higher rate of myelosuppression was

noted with the iFCG regimen compared with the historical FCR
cohorts. The group at Dana-Farber Cancer Institute reported on the
combination of ibrutinib with 6 cycles of standard FCR (iFCR
regimen) for patients with treatment-naı̈ve CLL.19 Patients with both
mutated and unmutated IGHV were eligible. A total of 83% of the
patients achieved bone marrow MRD-negative remission, with 63%
achieving CR/CRi. Although these studies have small numbers of
patients with limited follow-up, the rates of bone marrow MRD-
negative remission and CR/CRi rates are numerically significantly
higher than what has been reported with the standard FCR regimen.

For older adults (patients older than or equal to 65 years of age) and
patients with significant comorbidities, chlorambucil was previously
considered standard of care. The GCLLSG conducted a phase 3 trial
(the CLL11 trial) where treatment-naı̈ve patients with comorbidities
were randomized to receive 1 of 3 regimens: chlorambucil vs
chlorambucil 1 rituximab vs chlorambucil 1 obinutuzumab.20,21

Chlorambucil monotherapy was inferior to either of the antibody
arms in terms of PFS and OS, hence establishing the role of CD20
antibody in older adults with CLL. In a recent update, after a median
follow-up of 5 years, chlorambucil 1 obinutuzumab had superior
PFS (median PFS, 28.9 vs 15.7 months, P , .001) and OS (median
OS, not reached vs 73.1 months, P 5 .02) compared with
chlorambucil 1 rituximab.22 This trial established the combination
of chlorambucil 1 obinutuzumab as standard frontline treatment of
older adults with CLL.

Ofatumumab, a type 1 CD20 monoclonal antibody (mAb), has also
been combined with chlorambucil for frontline treatment of patients
with CLL.23 In a phase 3 trial (the COMPLEMENT-1 trial), 447
patients, deemed ineligible to receive FCR, were randomized to receive
chlorambucil 6 ofatumumab. The combination of chlorambucil 1
ofatumumab led to a significant improvement in PFS (median PFS,
22.4 vs 13.1 months, P , .001).

In a recently reported phase 3 trial (the MABLE study), patients with
treatment-naı̈ve CLL who were deemed ineligible for fludarabine-
based treatment were randomized to BR vs chlorambucil 1 ritux-
imab.24 A total of 241 patients were randomized with a median age
of 72 years. The primary end point, CR rate, was higher in the BR
arm vs the chlorambucil 1 rituximab arm (24% vs 9%, P 5 .002).
The median PFS was longer for the BR arm (39.6 vs 29.9 months,
P5 .003). Notably, the median PFSwith the chlorambucil1 rituximab
arm in the MABLE trial is longer than the chlorambucil 1 rituximab
arm of the CLL11 trial, likely due to the higher dose of chlorambucil
in the MABLE trial and the lower incidence of comorbidities for the
patients enrolled in the MABLE trial.

The role of novel targeted agents in the frontline
therapy of CLL
Ibrutinib, a Bruton’s tyrosine kinase (BTK) inhibitor, is approved for
patients with CLL. The approved dose for patients with CLL is
420 mg once daily. Ibrutinib was initially investigated in a phase 1/2
clinical trial (the PCYC-1102/1103 study), in which 31 patients with
treatment-naı̈ve CLL (older than or equal to 65 years) and 101
patients with R/R CLL were enrolled.25,26 For the treatment-naı̈ve
cohort, the median age was 71 years (range, 65-84). After a median
follow-up of ~5 years, 55% of patients in the treatment-naı̈ve cohort
remained on ibrutinib, with 6% coming off study due to disease
progression and 19% coming off study due to an adverse event. In the
overall study, atrial fibrillation (grade 3 or higher) was noticed in 8%
of the patients. The ORR was 87% for the treatment-naive cohort.
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The CR rate in the treatment-naı̈ve group improved with time from
~10% at 1 year to 29% at 5 years. The estimated 5-year PFS was 92%
for the treatment-naı̈ve cohort. In the R/R cohort, the median PFS for
all patients was 51 months, with patients with del(17p) and those
with complex karyotype having the shortest PFS rates at 26 and
31 months, respectively. The group at the National Institute of
Health (NIH) recently reported 5-year follow-up of patients who
received ibrutinib monotherapy.27 Patients were included in either
the TP53 cohort [presence of del(17p) by fluorescence in situ hy-
bridization in $10% cells and/or TP53 mutation] or the elderly
cohort (patients older than or equal to 65 years). A total of 35 patients
in the TP53 cohort and 18 patients in the elderly cohort were
treatment naı̈ve. The estimated 5-year PFS for the treatment-naı̈ve
patients within the TP53 cohort was 74.4% (5-year OS was 85.3%).
These results are very favorable compared with median PFS
of,12 months with frontline CIT in patients with del(17p).6,28 None
of the patients in the treatment-naı̈ve elderly cohort in the NIH study
have progressed/died. These trials, albeit with a small number of
patients in the frontline setting, establish the long-term safety and
efficacy of ibrutinib.

In a phase 3 trial (the RESONATE-2), 269 patients (older than or
equal to 65 years) with treatment-naı̈ve CLL were randomized to
receive ibrutinib vs chlorambucil.29 The PFSwas significantly longer
for the ibrutinib arm (median not reached vs 18.9 months for
chlorambucil, P , .001; 2-year PFS, 89% for ibrutinib vs 34% for
chlorambucil).30 The OS was significantly better for the ibrutinib
arm. This trial led to the approval of ibrutinib in the frontline setting.
There is an ongoing randomized phase 3 trial comparing ibrutinib1
obinutuzumab with chlorambucil1 obinutuzumab (PCYC-1130, the
iLLUMINATE trial) that has completed enrollment; this trial has met
its primary end point of improvement in PFS for the ibrutinib 1
obinutuzumab arm (AbbVie press release May 24, 2018; https://
news.abbvie.com/news/imbruvica-ibrutinib-plus-gazyva-obinutuzumab-
phase-3-illuminate-trial-for-first-line-therapy-chronic-lymphocytic-
leukemia-cll-patients-met-primary-endpoint.htm). It should be
noted that, at the time of this writing, the data for the iLLUMINATE
trial have not yet been presented or reported.

Mato et al31 conducted a multicenter, retrospective cohort study to
assess patterns of care with the use of ibrutinib in the “real-world”
setting. A total of 616 patients were included (13% first line, 87%
R/R); the majority (88%) received ibrutinib outside of a clinical trial.
At a median follow-up of 17 months, 41% of patients (24% first line,
43% R/R) discontinued ibrutinib; the median time to ibrutinib dis-
continuation was 7months, and the most common reason for treatment
discontinuation was drug-related toxicities. These discontinuation
rates for ibrutinib are higher than what is noted in clinical trials.

The role of combination of ibrutinib with a CD20 mAb remains
under investigation. Michallet et al32 treated 135 physically fit pa-
tients (CIRS score #6) with treatment-naı̈ve CLL with a combina-
tion of ibrutinib for 9 months and obinutuzumab for the first 6 months
(the ICLL-07 FILO study). Patients with del(17p) or TP53 mutation
were excluded. Patients underwent response assessment after 9
cycles of ibrutinib. (1) Patients achieving CR with bone marrow
MRD-negative remission received 6 additional cycles of ibrutinib.
(2) All other patients receive 4 cycles of FC, ibrutinib, and obinu-
tuzumab. The median age was 62 years (range, 35-80). Of the 123
evaluable patients, 41% achieved CR. The CR rate with the combination
of ibrutinib1 obinutuzumab in this trial seems favorable compared
with ibrutinib monotherapy (~10% at 1 year), although the patient

population is different (younger CIT-eligible patients in the
ibrutinib 1 obinutuzumab trial; older patients or patients with
comorbidities in the ibrutinib monotherapy trials). Notably, the
majority of patients (87%) remained MRD positive after receiving
ibrutinib 1 obinutuzumab. Woyach et al33 treated treatment-naı̈ve
patients who were older than or equal to 65 years (,65 years if CIT
ineligible) with acalabrutinib 1 obinutuzumab. A total of 19
treatment-naı̈ve patients were treated. After a median follow-up of
18 months, an ORR of 95%with a CR rate of 16%was noted. Burger
et al34 reported a phase 2 randomized study of ibrutinib6 rituximab
for patients with CLL (87% were R/R, 13% were treatment naı̈ve
with TP53 aberrations) and showed no improvement in PFS with the
addition of rituximab. As expected, the rituximab arm had less
pronounced reactive lymphocytosis. A total of 21% of patients on the
ibrutinib arm and 28% of patients on the ibrutinib 1 rituximab arm
achieved a CR; the time to CR was shorter for the combination arm.

Several ongoing phase 3 trials will help further clarify the role of
ibrutinib vs CIT for patients with CLL. The ECOG-E1912 trial ran-
domized 519 physically fit patients (ages 18-70 years) with treatment-
naı̈ve CLL to FCR vs ibrutinib 1 rituximab (NCT02048813). The
ALLIANCE A041202 trial randomized 523 patients (older than or
equal to 65 years) with treatment-naı̈ve CLL to BR vs ibrutinib 1
rituximab vs ibrutinib. Both of these trials have completed accrual, and
results are awaited. The ALLIANCE trial will also help assess the role
of CD20 mAb in combination with ibrutinib.

Novel BTK inhibitors, such as acalabrutinib (ACP-196) and zanu-
brutinib (BGB-3111), are also being explored in phase 3 trials in the
treatment-naı̈ve patient population. In a phase 3 trial (the ACE-CL-
007), patients older than or equal to 65 years (or younger than 65
years with comorbidities) are randomized to receive chlorambucil1
obinutuzumab vs acalabrutinib 1 obinutuzumab vs acalabrutinib
monotherapy (NCT02475681). In a phase 3 trial (BGB-3111-304),
patients older than or equal to 18 years deemed unfit to receive FCR
are randomized to receive BR vs zanubrutinib (NCT03336333). The
results of both of these trials are pending.

Venetoclax is an oral BCL2 inhibitor, and it is approved for patients
with R/R CLL in combination with rituximab. Due to risk of tumor
lysis syndrome, venetoclax is administered in a weekly dose esca-
lation schedule starting at 20 mg daily to a target dose of 400 mg
daily. In a phase 1 study, a total of 116 patients with R/R CLL with
a median of 3 prior therapies were treated.35 An ORR of 79%, with
a CR rate of 20%, was noted. Venetoclax 1 rituximab was in-
vestigated in 49 patients with R/R CLL.36 ORRwas 86%, with a CR
rate of 51%. Remarkably, MRD negativity in the bone marrow was
achieved in 57% of the patients. A total of 11 patients who had
MRD-negative remission discontinued venetoclax and remained
MRD negative with a median follow-up of 9.7 months after stopping
venetoclax. In a recently reported phase 3 trial (the MURANO trial),
389 patients with R/R CLL were randomized to BR vs venetoclax 1
rituximab.37 The 2-year PFS was significantly longer for the
venetoclax 1 rituximab arm vs BR (84.9% vs 36.3%, P , .001). The
2-year OS was significantly higher for the venetoclax1 rituximab arm.

There are limited data on the use of venetoclax in the treatment-naı̈ve
patients with CLL. Flinn et al38 reported outcomes of 32 patients
with treatment-naı̈ve CLL who received 6 cycles of venetoclax 1
obinutuzumab followed by 6 cycles of venetoclax monotherapy.
Additional venetoclax could be given after 1 year of treatment of
patients in partial remission or MRD positive. The median age was
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63 years (range, 47-73). All 32 patients had a response, with 56.3%
achieving CR/CRi. All patients achieved MRD-negative remission in
the peripheral blood. MRD negativity in the bone marrow was
noted in 74% of the evaluable samples (62.5% on intention-to-treat
analysis). Two patients had disease progression at around month 14
[both patients had del(17p) and were MRD positive in bone marrow
at 1 year].

To test the efficacy of the combination of venetoclax1 obinutuzumab,
the GCLLSG initiated a phase 3 trial (the CLL14 trial) for patients
with treatment-naı̈ve CLL and coexisting medical conditions
(CIRS score .6 and/or creatinine clearance , 70 mL/min). Pa-
tients were randomized to receive either 6 cycles of chlorambucil 1
obinutuzumab followed by 6 cycles of chlorambucil or 6 cycles of
venetoclax 1 obinutuzumab followed by 6 cycles of venetoclax. In
the run-in phase, 13 patients were treated.39 A total of 58% patients
achieved a CR. Of the 12 patients who were evaluated for MRD in
peripheral blood at the end of treatment, 11 (92%) were MRD
negative. The randomized phase of the CLL14 trial has completed
accrual of 432 patients, and the results are awaited.

Preliminary data have been reported with the use of ibrutinib 1
venetoclax in the frontline setting by the MDACC group.40 A total of
40 patients (median age, 64.5 years) with high-risk CLL [93% were
unmutated IGHV, TP53 aberration, or del(11q)] received ibrutinib
for 3 months followed by the addition of venetoclax. At 6 months of
the combination, 75% of the patients had achieved CR/CRi, and 45%
wereMRD negative in the bone marrow. These numbers improved to
80% CR/CRi and 80% MRD negative at 9 months of the combi-
nation. Rogers et al41 investigated a three-drug regimen (ibrutinib 1
venetoclax 1 obinutuzumab) in patients with treatment-naı̈ve CLL.
A total of 25 patients were treated at a median age of 59 years. After

8 months of the combination therapy, 52% of the patients achieved
CR/CRi, and ~60% were MRD negative in the bone marrow.

In a phase 3 trial by the United Kingdom group (the FLAIR trial),
treatment-naı̈ve patients with CLL are randomized to 1 of 4 treatment
arms: (1) FCR, (2) ibrutinib 1 rituximab, (3) ibrutinib, and (4)
ibrutinib 1 venetoclax. In a phase 3 trial by the GCLLSG (the
CLL13 trial), treatment-naı̈ve patients with CLL are randomized to 1
of 4 treatment arms: (1) FCR/BR (based on age younger than or equal
to 65 or older than 65 years), (2) venetoclax 1 obinutuzumab, (3)
venetoclax 1 rituximab, and (4) venetoclax 1 ibrutinib 1 obinu-
tuzumab. Both of these trials are currently enrolling patients, and
results are awaited.

PI3Kd inhibitors, such as idelalisib, are currently approved in
combination with rituximab for patients with R/R CLL. [In Europe,
idelalisib is also approved for patients with del(17p) or TP53 mu-
tation who cannot be treated with any other therapy.] The devel-
opment of idelalisib in the treatment-naı̈ve patient population was
halted due to increased infectious complications and immune-
mediated toxicities. Umbralisib (TGR-1202) is a more specific
PI3Kd inhibitor,42 and it seems to have a more favorable toxicity
profile than idelalisib.43 The UNITY trial is a phase 3 trial ran-
domizing patients with CLL (including both treatment-naı̈ve and R/R
patients) to chlorambucil 1 obinutuzumab vs umbralisib 1 ubli-
tuximab (a novel CD20 mAb; NCT02612311). This trial has
completed accrual, and results are awaited.

Patient stratification and treatment
Based on the data provided above, patients with CLL can be divided
into the following groups for frontline therapy (Figure 1). For all
patients, enrollment in a clinical trial remains a preferred approach.

Figure 1. Selection of frontline therapy for CLL. *BR is preferred over FCR for patients with moderate renal dysfunction and patients 65 years or older
who are deemed appropriate for FCR therapy. Cbl, chlorambucil; FISH, fluorescence in situ hybridization; IWCLL, International Workshop on Chronic
Lymphocytic Leukemia.
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1. Young “fit” patients. These patients are typically younger than
65 years of age with no major comorbidities. For these patients,
very limited data are available with targeted therapies. The ECOG-
E1912 trial has completed accrual, and results are pending. Until
additional data are available to help direct treatment choices, FCR
treatment remains the standard therapy for this group of patients.
Because the long-term outcomes are most favorable with the
IGHV-mutated subgroup, FCR chemotherapy is recommended for
IGHV-mutated patients without TP53 aberrations. This group
constitutes approximately one-third of the young fit patients and
around 8% to 10% of all patients (all age groups) requiring
frontline therapy. For the IGHV-unmutated subgroup, given
continuous relapse with CIT but limited data with targeted therapy
to date, clinical trials are preferred, but targeted therapy (such as
ibrutinib) is also an option (with the caveat that limited clinical
data are available with ibrutinib for this group of patients). For
“fit” patients older than 65 years of age for whom CIT is deemed
appropriate, BR is an appropriate option. For patients with
moderate renal dysfunction, BR is favored over FCR.

2. Older adults (older than or equal to 65 years) or patients with
comorbidities. In this patient population, ibrutinib has been shown
to be superior to chlorambucil (the RESONATE-2 trial), although
chlorambucil has not been the standard of care since the CLL11
trial. The iLLUMINATE trial comparing ibrutinib 1 obinutu-
zumab with chlorambucil 1 obinutuzumab has met its primary
end point of improvement in PFS, although the data are not yet
presented. The data currently point toward ibrutinib monotherapy
or chlorambucil 1 obinutuzumab combination, which may soon
be replaced by ibrutinib 1 obinutuzumab combination as the
current standard for this patient population. It is important to note
that limited data are available for ibrutinib in patients with sig-
nificant comorbidities, and chlorambucil 1 obinutuzumab may be
appropriate for this group of patients. Unlike the CLL11 trial, both
the RESONATE-2 and the iLLUMINATE trials enrolled older
adults, irrespective of comorbidities. The CLL14 trial is cur-
rently evaluating the combination of venetoclax 1 obinutu-
zumab compared with chlorambucil1 obinutuzumab in patients
with comorbidities (CIRS score .6 and/or creatinine clear-
ance,70 mL/min). High cost of targeted therapies may also lead
to preference for chlorambucil1 obinutuzumab for many patients.
Several pivotal phase 3 trials targeting this patient population have
been initiated/completed, including with the use of novel BTK
inhibitors (acalabrutinib and zanubrutinib), PI3Kd inhibitor
(umbralisib), and BCL2 inhibitor (venetoclax). The results of
these trials are awaited and will likely add additional treatment
options for this patient population.

3. Patients with del(17p). Chemotherapy has no role for this patient
population. Ibrutinib is the current standard treatment of these
patients. Results of ongoing phase 3 trials as described above will
likely expand therapy options for this group of patients as well.

Conclusions
The frontline therapy of CLL has already changed dramatically in the
last few years and will continue to evolve, because several phase 3
trials with novel targeted agents will be reported in the next 1 to 2
years. Early data with the combination of venetoclax and CD20
mAbs and the combination of venetoclax and ibrutinib look
promising. Several trials with targeted agents are investigating time-
limited treatment (such as 1 or 2 years of therapy with targeted
agents) as opposed to indefinite therapy, with the goal of achieving
MRD-negative remission. A time-limited treatment approach, if

successful, will be advantageous to the patients (less drug exposure
and fewer side effects), and it will also help curtail treatment costs.
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