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data from published phase 3 studies in first-line treatment of CLL. Progression-free survival (PFS),
overall survival (OS), and safety data for ibrutinib (median follow-up 35.7 months) were evaluated
alongside available CIT data. CIT regimens included: fludarabine + cyclophosphamide + rituximab
(CLL8, CLL10), bendamustine + rituximab (CLL10), obinutuzumab + chlorambucil and rituximab +
chlorambucil (CLL11), and ofatumumab + chlorambucil (COMPLEMENT-1). Median age across
studies was 61-74 years, with older populations receiving ibrutinib, obinutuzumab + chlorambucil,
or rituximab + chlorambucil. Median follow-up varied across studies/regimens (range
14.5-37.4 months). Among all patients, PFS appeared longer with ibrutinib relative to CIT and OS
appeared comparable. Relative to CIT studies that similarly excluded patients with del(17p) (CLL10)
or enrolled older/less-fit patients (CLL11), PFS appeared favorable for ibrutinib in high-risk sub-
groups, including advanced disease, bulky lymph nodes, unmutated IGHV status, and presence of
del(11q). Grade = 3 infections ranged from 9% (ofatumumab + chlorambucil) to 40% (fludarabine +
cyclophosphamide + rituximab), and was 25% with ibrutinib. Grade = 3 neutropenia was 12% for
ibrutinib and 26%-84% for CIT. Although definitive conclusions cannot be made due to inherent
limitations of cross-trial comparisons, this report suggests that ibrutinib has a favorable benefit/risk

profile and may potentially eliminate the need for chemotherapy in some patients. Randomized,

1 | INTRODUCTION

The treatment landscape for chronic lymphocytic leukemia (CLL) has
rapidly expanded in recent years with the addition of anti-CD20
monoclonal antibody-based chemoimmunotherapy (CIT), a standard
first-line treatment for CLL patients without del(17p) or TP53
mutations.>~® Findings from the pivotal phase 3 CLL8 international
trial conducted by the German CLL Study Group demonstrated longer
median progression-free survival (PFS) with fludarabine, cyclophos-
phamide, and rituximab (51.8 months) vs fludarabine and cyclophos-
phamide (32.8 months) in physically fit patients (median age 61 years)
with previously untreated CLL.* However, tolerability to fludarabine-
based CIT is limited due to toxicities that include infections and mye-
losuppression, both of which can be frequent and severe.*~” Further-
more, relapse is common over time and inferior efficacy has been
noted in several subgroups of patients with certain high-risk disease
factors (eg, unmutated immunoglobulin heavy variable [IGHV] gene
status).*®? In older patients or in those not considered suitable for
fludarabine-based CIT, the addition of anti-CD20 antibodies such as
rituximab, obinutuzumab, or ofatumumab, in combination with chlor-
ambucil, have shown improved outcomes over chlorambucil single-
agent therapy,*%*! leading to their approval in both the US and EU for
patients with previously untreated CLL. Bendamustine plus rituximab
has also shown efficacy as first-line treatment in patients with CLL*?
particularly among older patients (>65 years).®

Advances in CLL research have also led to the development of
several highly effective targeted agents, including ibrutinib. Ibrutinib,
a first-in-class, once-daily oral inhibitor of Bruton tyrosine kinase
(BTK), is approved in the US and EU for the first-line treatment of
patients with CLL. The efficacy of single-agent ibrutinib in CLL has
been demonstrated in multiple phase 2 and phase 3 studies conducted
in patients with relapsed/refractory CLL as well as in previously
untreated patients.2*"1 The approval of ibrutinib as a first-line ther-

apy for CLL was based on the results of a multicenter, randomized

comparative studies are needed to support these findings.

phase 3 study (RESONATE-2/PCYC-1115) that evaluated single-
agent ibrutinib vs chlorambucil in older treatment-naive patients (aged
265 years) with CLL without del(17p).2® In the primary analysis of
RESONATE-2 (median follow-up, 18.4 months), ibrutinib resulted in
significantly prolonged PFS, with 84% reduction in risk of progression
or death and longer overall survival (OS) compared with chlorambucil.
All patients in PCYC-1115 were allowed to enroll in an extension
study (PCYC-1116) that is still ongoing.

At the time the RESONATE-2 trial was initiated (2013), single-
agent chlorambucil was still considered the standard of care for a
treatment-naive CLL population deemed not suitable for fludarabine-
based treatment. Therefore, the benefit of ibrutinib in the context of
more aggressive, currently recommended CIT therapies that include
an anti-CD20 agent remains to be established. To date, there are no
published head-to-head randomized clinical trials comparing ibrutinib
and CIT in the first-line CLL setting. Thus, despite the inherent limita-
tions of heterogeneity in patient populations, a cross-trial comparison
of available randomized, phase 3 data can provide potentially useful
insight to clinicians treating patients with CLL and inform future
research directions. Using additional follow-up data for ibrutinib
(median 35.7 months) from the ongoing extension study of
RESONATE-2, we conducted a cross-trial comparison of outcomes
from published phase 3 studies of CIT regimens in the first-line CLL

treatment setting. 41011

2 | METHODS

2.1 | Procedures

A targeted literature search was conducted to identify published
phase 3, randomized controlled studies of CIT in treatment-naive
patients with CLL. The study designs, patient characteristics, dosing

and treatment durations, and clinical efficacy and safety outcomes
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from the CIT studies identified were evaluated alongside the study
design and clinical data from RESONATE-2 of ibrutinib. Reporting of
clinical outcomes, including PFS and OS data and toxicities, was lim-
ited by the availability of CIT data reported in the published literature.
Subgroup analyses of PFS by baseline factors, including age, disease
stage, bulky disease, IGHV mutation status, fluorescence in situ
hybridization (FISH) cytogenetics, and B, microglobulin levels from
RESONATE-2, were summarized alongside the CIT regimens where
published subgroup data were available. For the safety analysis, only
the adverse events (AEs) common to both ibrutinib and CIT were
considered.

2.2 | Statistical analysis

Due to a lack of available patient-level data from the published CIT
studies and differences in study designs and patient eligibility criteria,
no formal cross-study comparative statistical testing was performed.
Descriptive statistics, including median (range) for continuous vari-
ables and proportions for discrete variables, were reported for base-
line characteristics, CIT completion rates, and AEs. Data reflect all
included patients as reported in each publication, with no additional
adjustments made. Kaplan-Meier plots for PFS and OS for ibrutinib
and the CIT regimen arms were summarized, in addition to medians
and landmark estimates obtained using Kaplan-Meier methods, where
published data were available.#¢1%1! The magnitude of PFS benefit
by baseline subgroups reported by the forest plot of hazard ratios
(HRs) from the RESONATE-2 study (ibrutinib vs chlorambucil) were
presented alongside the HRs for PFS benefit in CIT regimens for
which published HR data were available.

3 | RESULTS

The CIT regimens identified in the search were as follows: fludarabine,
cyclophosphamide, and rituximab (studies CLL8, CLL10); bendamus-
tine plus rituximab (CLL10); obinutuzumab plus chlorambucil (CLL11);
and ofatumumab plus chlorambucil (COMPLEMENT-1). Details of the
RESONATE-2 and CIT study designs and patient eligibility are
described in each of the primary publications.#¢101%1¢ Briefly,
RESONATE-2 randomized patients aged 265 years without del(17p)
to receive ibrutinib (n = 136) or chlorambucil (n = 133).1¢ Eligible
patients could enroll in a separate extension study of open-label ibru-
tinib (PCYC-1116) for continuing treatment and follow-up after
PCYC-1115 study closure.r” Among the available CIT phase 3 studies,
two included fludarabine-based therapies: the CLL8 study, which ran-
domized patients aged 30-81 years with an ECOG performance status
of 0-1 to receive fludarabine, cyclophosphamide, and rituximab
(n = 408, median age 61) or fludarabine and cyclophosphamide
(n = 409, median age 61)* and the CLL10 study, which randomized
patients aged 54-69 with an ECOG performance status of 0-2 to
receive bendamustine and rituximab (n = 279, median age 61) or flu-
darabine, cyclophosphamide, and rituximab (n = 282, median age 62).

CLL10, like PCYC-1115, excluded patients with del(17p). Both
CLL8 and CLL10 included patients with low comorbidity, defined as a

Cumulative lliness Rating Scale (CIRS) score up to 6 and a creatinine

clearance of at least 1.17 mL/s (70.1 mL/min), though some patients
with decreased creatinine clearance were enrolled in CLL8.*¢ The
third study, CLL11, was a three-group study designed to assess the
efficacy of chlorambucil alone and in combination with the anti-CD20
antibodies obinutuzumab (GA101) and rituximab.2® In this study,
patients aged 39-90 years (median age 73) were randomized to
receive: obinutuzumab plus chlorambucil (n = 333), rituximab plus
chlorambucil (n = 330), or chlorambucil alone (n = 118). Patients in
this study were required to have clinically meaningful comorbidity,
defined as a CIRS score greater than 6 or a creatinine clearance of
30-69 mL/min. In the fourth study included in this report,
COMPLEMENT-1, patients aged 35-92 years (median age 69) with an
ECOG performance score of 0-2 who were considered not suitable
for fludarabine-based treatment were randomized to receive anti-
CD20 monoclonal antibody ofatumumab plus chlorambucil (n = 221)
or chlorambucil alone (n = 226).X* The planned dosage for ibrutinib
and each CIT dosing schedule are included in Supporting Information
Table $1.4¢101116 Al studies, with the exception of RESONATE-2
and CLL10, allowed patients with del(17p) to enroll.

As described in the primary publications, each study was
approved by an independent ethics committee or institutional review
board at their respective institutions and/or conducted according to
the Declaration of Helsinki, and all patients provided written informed
consent. 4101116 Al trials were registered with ClinicalTrials.gov:
NCT01722487 and NCT01724346 (PCYC-1115/1116), NCT00281918
(CLLO8), NCT00769522 (CLL10), NCT01010061 (CLL11), NCTO074
8189 (COMPLEMENT-1).4¢10.11.16.17

A summary of baseline demographics and disease characteristics
for patients by study and treatment is shown in Supporting Informa-
tion Table 5244101116 The median age of patients across the studies
ranged from 61 to 74 years, with older patients enrolled in the studies
with ibrutinib and chlorambucil-based CIT and younger patients
enrolled in the studies with bendamustine and fludarabine-based CIT
(Supporting Information Table S2). The percentage of patients with
unmutated IGHV gene status was lower in the ibrutinib treatment arm
(43%) than in the CIT arms (range 55%-68%). In general, patients trea-
ted with bendamustine or fludarabine-based CIT regimens had lower
comorbidity (eg, lower CIRS scores, higher creatinine clearance),
whereas those treated with ibrutinib or chlorambucil-based CIT thera-
pies had higher comorbidity (Supporting Information Table S2).

The median duration of follow-up reported for the CLL8 study
(fludarabine, cyclophosphamide, and rituximab vs fludarabine and
cyclophosphamide) was 37.2 months.*®> The median duration of
follow-up was reported by treatment arm in the remaining studies and
was 35.7 months for ibrutinib, 36.0 months for bendamustine plus
rituximab, 37.4 months for fludarabine, cyclophosphamide, and
rituximab,® 14.5 months for obinutuzumab plus chlorambucil,*°
15.3 months for rituximab plus chlorambucil,’® and 28.9 months for
ofatumumab plus chlorambucil.*

Among the studies that enrolled older or less-fit patients
(RESONATE-2, CLL11, COMPLEMENT-1), treatment with ibrutinib
appeared to be associated with longer PFS than chlorambucil plus
anti-CD20-based CIT based on a superimposed display of the Kaplan-
Meier curves (Figure 1A).1%1! Patients treated with ibrutinib also

appeared to have longer PFS than younger, more-fit patients treated
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FIGURE1 Progression-free survival and overall survival for ibrutinib and comparator studies. Progression-free survival (A) and overall survival

(C) for ibrutinib from RESONATE-2/PCYC-1116 (ongoing extension study) and studies in older patients or patients with comorbidities (CLL11,
COMPLEMENT-1%1%) and progression-free survival (B) and overall survival (D) for ibrutinib and studies in younger patients (CLL8, CLL10*¢).
Shaded area represents 95% confidence band with ibrutinib. BR, bendamustine plus rituximab; Clb, chlorambucil; FCR, fludarabine,
cyclophosphamide, and rituximab; G, obinutuzumab; Ofa, ofatumumab; R, rituximab.

with bendamustine plus rituximab or with fludarabine-based CIT
(Figure 1B).*¢

Among the studies that excluded patients with del(17p)
(RESONATE-2 and CLL10), PFS rates for baseline subgroups appeared
ibrutinib
fludarabine-based CIT regimens from CLL10, particularly in subgroups

more favorable with relative to bendamustine- and
with other high-risk features, including advanced disease, bulky lymph
nodes, unmutated IGHV status, and presence of del(11q) (Table 1).6
Ibrutinib treatment was associated with a PFS rate at 3 years of >80%
in both patients with mutated (83.8%) and unmutated (83.6%) IGHV
status, whereas lower 3-year PFS rates were associated with benda-
mustine and rituximab (42.8%) and fludarabine, cyclophosphamide,
and rituximab (59.1%) in patients with unmutated IGHV status
(Table 1). The 3-year PFS rate with ibrutinib in patients with del(11q)
(93.0%) was also notably higher relative to patients with del(11q) trea-
ted with bendamustine and rituximab and fludarabine, cyclophospha-
mide, and rituximab (14.2 and 56.8%). Based on the side-by-side
display of HRs by baseline subgroups in a forest plot, the magnitude
of PFS benefit with ibrutinib over chlorambucil appeared greater than
that seen with regimens with anti-CD20 antibodies plus chlorambucil
over chlorambucil alone, including in high-risk subgroups
(Figure 2).101¢

Among all the studies with an older or less-fit population, ibrutinib
appeared to show a more favorable OS relative to the chlorambucil-
based CIT regimens including ofatumumab, rituximab, or obinutuzu-
mab (Figure 1C).2%** The OS with ibrutinib also appeared comparable
to more intensive CIT regimens in studies that included younger, more
fit patients (Figure 1D).*¢

The median treatment duration for patient's receiving daily ibruti-

nib (34.1 months) was considerably longer than the approximate

median treatment duration for patients receiving CIT (range
5.2-6 months) (Table 2).#¢1%11 Fewer patients in the fludarabine-
based CIT regimens (74% in CLL8 and 71% in CLL10)*® completed
6 courses of CIT compared with patients in the bendamustine plus
rituximab regimen (81%)° or chlorambucil-based regimens (range
81%-89%).1%1 In the CLL10 study, the proportion of patients receiv-
ing all six treatment cycles of fludarabine, cyclophosphamide, and
rituximab was considerably lower for older patients (>65 years, 57%)
than for younger patients (<65 years, 76%).

The rate of grade > 3 AEs for ibrutinib (73%) was similar to the
overall rate reported with obinutuzumab plus chlorambucil (70%)
despite a much longer treatment period (Table 2). Rates of grade >
3 AEs were highest in the fludarabine- and bendamustine-based
treatment arms (range 76%-94%), and lowest in the rituximab plus
chlorambucil and ofatumumab plus chlorambucil groups (55% and
50%, respectively). In the older patient population (>65 years),
single-agent ibrutinib was associated with lower rates of grade = 3
cytopenias than the rates associated with fludarabine- and
bendamustine-based CIT (Table 2). Reporting of grade 3 or higher
cytopenias by grade showed substantially lower rates of grade
3 and grade 4 neutropenia or thrombocytopenia with ibrutinib,
relative to fludarabine- or bendamustine-based CIT regimens
(Supporting Information Table $3).° Grade > 3 infection rates with
ibrutinib were similar to those with bendamustine plus rituximab
(Table 2). When restricting the period of follow-up for ibrutinib to
the first 6 months of treatment (similar to the treatment duration
reported for CIT), the rate of reported grade > 3 AEs was 48% over-
all, 13% for infections, 6% each for neutropenia and anemia, and 1%

for thrombocytopenia (Supporting Information Table S4).
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TABLE1 PFS by subgroups from studies that excluded patients with del(17p)
CLL10®
RESONATE-2 (PCYC-1115/1116 CLL10® Fludarabine,
ongoing extension study) Bendamustine, cyclophosphamide,
Ibrutinib (n = 136) rituximab (n = 279) rituximab (n = 282)
Median, months 3-year rate Median, months 3-year rate Median, months 3-year rate
(95% Cl) (95% Cl) (95% CI) (95% Cl) (95% Cl) (95% Cl)
All patients NR? (NE) 80.9% 41.7 54.5% 55.2 (NE) 69.6%
(72.2-87.1) (34.9-45.3) (47.9-61.1) (63.8-75.4)
Age
>65 years NR (NE) 80.9% 48.5 56.8% NR (NE) 69.1%
(72.2-87.1) (34.6-52.0) (46.0-67.6) (58.6-79.6)
<65 years 38.5 52.9% 53.6 (NE) 69.8%
(33.1-44.8) (44.5-61.2) (62.8-76.8)
Binet stage
A NR (NE) 87.8% 43.1 (NE) 61.2% 55.2 (NE) 72.4%
(66.8-95.9) (46.5-75.8) (60.3-84.5)
B NR (NE) 82.4% 33.3 44.2% NR (NE) 69.6%
(68.8-90.4) (27.8-44.8) (33.9-54.6) (60.4-78.8)
C NR (NE) 77.4% 44.6 61.2% 53.6 (NE) 67.9%
(62.3-87.1) (38.0-51.3) (51.0-71.3) (58.3-77.4)
Lymph node size”
<5cm NR (NE) 79.8% 63.4% 72.1%
(67.0-88.0) (55.8-70.9) (65.8-78.4)
>5cm NR (NE) 83.9% 31.4% 57.5%
(70.4-91.6) (19.0-43.8) (43.1-71.9
IGHV mutation
status
Mutated NR (NE) 83.8% 55.4 (NE) 77.5% 82.4%
(67.3-92.4) (67.8-87.1) (75.1-89.6)
Unmutated NR (NE) 83.6% 33.6 42.8% 59.1%
(70.8-91.1) (30.3-38.4) (34.5-51.1) (50.6-67.6)
FISH cytogenetics
Del(11q) NR (NE) 93.0% 253 14.2% 37.8 56.8%
(74.7-98.2) (23.5-30.3) (3.4-25.0) (31.5-45.5) (43.7-70.0)
Trisomy 12 NR (25.2-NE) 71.5% 70.7% 69.4%
(47.1-86.1) (51.4-90.0) (52.5-86.4)
Normal NR (NE) 79.0% 63.7% 70.6%
(63.4-88.5) (51.8-75.6) (59.0-82.2)
Del(13q) NR (NE) 84.2% 66.4% 76.9%
(69.7-92.1) (56.7-76.0) (68.8-85.0)

FISH, fluorescence in situ hybridization; NE, not estimable, NR, not reached.
@ Median follow-up duration 35.7 months for ibrutinib.
b For RESONATE-2, the cutoff was lymph node <5 cm or =5 cm. For CLL10, the cutoff was lymph node not present or <5 cm or >5 cm.

4 | DISCUSSION

generally more favorable safety profile, despite the longer reporting

period for AE data, with notably lower rates of severe cytopenias, par-

Previous results of the RESONATE-2 study demonstrated a significant
benefit in survival with ibrutinib over chlorambucil in treatment-naive
patients with CLL,*®'” and ibrutinib is recommended as a first-line
treatment for older or less-fit patients in this setting.® In this cross-
trial analysis of first-line regimens, with median follow-up ranging
from 14.5 months to 37.4 months, single-agent ibrutinib appeared to
be associated with longer PFS relative to published phase 3 data for
CIT. In studies with older patients, ibrutinib was associated with both
longer PFS and OS than CIT regimens with anti-CD20 antibodies plus
chlorambucil. Single-agent ibrutinib was also associated with longer
PFS and comparable OS relative to the more intensive fludarabine-
and bendamustine-based CIT regimens from studies that included

younger, more-fit patients. In addition, ibrutinib was associated with a

ticularly relative to fludarabine- and bendamustine-based CIT.

In this cross-study analysis, treatment with ibrutinib was associ-
ated with particularly favorable PFS outcomes with high rates of PFS
at 3 years among patient subgroups with high-risk factors such as
advanced disease, bulky lymph nodes, unmutated IGHV status, and
presence of del(11q). PFS rates in these subgroups appeared favorable
with ibrutinib relative to both the fludarabine- and bendamustine-
based CIT regimens from the CLL10 study, which, like RESONATE-2,
excluded patients with del(17p).

PFS by subgroup for ibrutinib was also reported alongside the
PFS for CIT regimens from the CLL11 study that included older or
less-fit patients. Again, a favorable benefit with ibrutinib was apparent

among all patients and among high-risk patient subgroups with
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in combination with CIT also noted favorable PFS and OS with ibruti-
nib, regardless of the presence of genomic risk factors, including
unmutated IGHV status and del(11q).?* Notably, among ibrutinib-
treated patients in the pooled analysis, del(11q) was associated with a
trend of longer PFS and OS compared with those without del(11q).
This is in contrast with standard first-line CIT with fludarabine, cyclo-
phosphamide, and rituximab, which has shown worse outcomes in
patients with several high-risk features.®®2?2 Together these data sug-
gest that targeting intracellular B-cell signaling by BTK inhibition with
ibrutinib may be particularly beneficial in patients with features tradi-
tionally considered high-risk, such as unmutated IGHV and del(11q),
who may not be expected to respond well to standard CIT with fludar-
abine or bendamustine. Of note, the number of patients with unmu-
tated IGHV status in the cross-trial analysis was lower in the ibrutinib
group than in the CIT groups; however, for patients treated with ibru-
tinib in RESONATE-2, the PFS plot was superimposable when we

It should also be noted, however, that some patients benefit
remarkably from first-line treatment with fludarabine, cyclophospha-
mide, and rituximab. According to an updated survival analysis from
the CLL8 study, with a median follow up of 5.9 years, median PFS was
56.8 months and median OS was not reached following treatment
Furthermore, a
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FIGURE 2 Forest plot of hazard ratios for PFS with ibrutinib from
RESONATE-2 (PCYC-1115)¢ and obinutuzumab plus chlorambucil,
and rituximab plus chlorambucil from CLL11.1° The display of HRs
shows that the magnitude of PFS benefit of ibrutinib vs chlorambucil
was generally greater than that seen with the anti-CD20 monoclonal
antibodies plus chlorambucil vs chlorambucil, particularly in high-risk
patient subgroups. Dosing for chlorambucil in RESONATE-

2: 0.5 mg/kg (max 0.8 mg/kg) days 1 and 15 of each 28-day cycle
(total 12). Dosing for chlorambucil in CLL11: 0.5 mg/kg on days 1 and
15 of each 28-day cycle (total 6). Cl, confidence interval; CIT,
chemoimmunotherapy; Clb, chlorambucil; FISH, fluorescence in situ
hybridization; G, obinutuzumab; PFS, progression-free survival; R,
rituximab.

advanced age, elevated beta-2 microglobulin, unmutated IGHV status,
and del(11q), suggesting that first-line treatment with ibrutinib
appears to overcome the negative prognostic effects of several high-
risk features that are typically associated with poorer outcomes with
CIT regimens.

These findings are consistent with the results of a previously con-
ducted network meta-analysis of 15 randomized controlled trials in
the first-line CLL setting, including ibrutinib data from the primary
analysis of the RESONATE-2 study (median follow-up 18.4 months).*®
Results of the network meta-analysis demonstrated a benefit in PFS,
as well as OS, with ibrutinib over CIT in overall and fludarabine-
ineligible populations, with particular efficacy demonstrated in sub-
groups with del(11qg) or unmutated IGHV status. A similar benefit in
high-risk groups has been noted in previous studies of relapsed/
refractory patients with CLL treated with ibrutinib as a single agent or
in combination with CIT.1>1%2% A recent pooled analysis of 1238

patients from 3 clinical studies of ibrutinib in CLL as a single agent or

follow-up analysis of the phase 2 MD Anderson Cancer Center study
(N = 300) noted long-term benefit in patients with mutated IGHV sta-
tus, with the PFS curve plateauing, and no relapse beyond 10 years in
14% of all patients (42 of 300 patients).” Many patients, however,
may not be able to complete the full course of fludarabine-based CIT
for reasons that include tolerability, which was exemplified by the
lower completion rates of planned CIT cycles for the fludarabine-
based CIT regimens noted in this analysis*¢ Fludarabine- and
bendamustine-based CIT are frequently associated with hematologic

toxicity, %12

and cytopenias can be persistent, lasting more than
3 months in 19% of patients treated with fludarabine CIT in particu-
lar.” Severe infections are also common with fludarabine-based CIT,
particularly in older patients.*® In the CLL10 study, the rates of infec-
tions and cytopenias were higher with fludarabine-cyclophosphamide-
rituximab vs bendamustine-rituximab, and were generally more pro-
nounced among older patients.® Despite the longer treatment dura-
tion, the rate of cytopenias in older, previously untreated patients
treated with once-daily ibrutinib were considerably lower than the
rates reported in CLL10, and the rate of infections was similar to the
rate reported with bendamustine-rituximab. Further, when looking at
AE rates during similar treatment exposure periods across studies
(first 6 months), the rates of cytopenias and infections were lowest
with ibrutinib. The rate of cytopenias with ibrutinib reported with
longer-term follow-up on RESONATE-2 appeared consistent with the
rates reported at primary analysis (with median treatment duration
17.4 months), suggesting that the prevalence of cytopenias do not
increase with continued ibrutinib treatment.'® Rather, as shown in a
separate analysis of the RESONATE-2 study data, severe cytopenias
decreased over time during 3 years of ibrutinib treatment.?® Of note,
treatment-specific clinical AEs of interest, such as atrial fibrillation and

hypertension with ibrutinib or infusion-related reactions with an anti-
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CD20 antibody plus chlorambucil, could not be compared here, but
should also be considered.

The findings in this analysis must be interpreted cautiously given
the numerous limitations of cross-trial comparisons, including, but not
limited to, differences in the study designs, eligibility criteria, and
patient populations. In these CLL studies, differences in baseline
comorbidity (which can also influence dose intensity), age, disease
state, and cytogenetic and genomic features must all be considered.
We also acknowledge that OS outcomes are particularly difficult to
compare across studies given the variables that may affect survival,
including differences in allowance of cross-over in the study designs
or variations in access to subsequent (second-line) therapies, including
with targeted agents, during the time the studies were conducted.
While no statements of statistical superiority can be made on the
basis of this broad comparative analysis of ibrutinib and CIT regimens,
the results of these findings are of potential value to clinicians who
are faced with an increasing array of treatment options for CLL. Our
analysis provides evidence that ibrutinib may be favorable to
chlorambucil-based therapies in patients unfit for more aggressive CIT
regimens, but results are needed from phase 3 studies directly
comparing ibrutinib-containing therapy with fludarabine- and
bendamustine-based CIT before ibrutinib can be routinely recom-
mended in patients fit for aggressive CIT. Ongoing randomized studies
in first-line CLL are currently evaluating ibrutinib alone or in combina-
tion with rituximab vs bendamustine and rituximab (NCT01886872)
or fludarabine, cyclophosphamide, and rituximab (NCT02048813,
ISRCTN01844152/Eudra-CT2013-001944-76), and ibrutinib plus obi-
nutuzumab vs chlorambucil plus obinutuzumab (NCT02264574).
These studies will help further explore and confirm the role of ibruti-
nib as a first-line treatment for CLL.
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