
A cross-trial comparison of single-agent ibrutinib 
versus chlorambucil-obinutuzumab in previously
untreated patients with chronic lymphocytic
leukemia or small lymphocytic lymphoma 

The treatment landscape for patients with chronic lym-
phocytic leukemia/small lymphocytic lymphoma
(CLL/SLL) has evolved from single-agent/combination
chemotherapies to anti-CD20 antibody-containing regi-
mens, including chemoimmunotherapy, to novel agents
targeting the B-cell receptor signaling pathway or BCL2.
In older or less fit patients with comorbidities, standard
first-line treatments include chlorambucil combined with
anti-CD20 antibodies or single-agent ibrutinib.1 In the
CLL11 study, chlorambucil-obinutuzumab showed supe-
rior efficacy compared with chlorambucil or chlorambu-
cil-rituximab in patients with previously untreated CLL
and comorbidities.2

Ibrutinib, a first-in-class, once-daily inhibitor of Bruton
tyrosine kinase, is approved in the USA and Europe for
the treatment of patients with CLL and allows for treat-
ment without chemotherapy. In the ongoing RES-
ONATE-2 phase III study (PCYC-1115/1116) in
CLL/SLL, single-agent, first-line ibrutinib significantly
improved progression-free survival (PFS), overall survival,
and overall response rate compared with chlorambucil.3

Recently published results from the iLLUMINATE
(PCYC-1130) phase III study showed superior PFS with
first-line ibrutinib-obinutuzumab than with chlorambu-
cil-obinutuzumab in patients with CLL/SLL, including
patients with high-risk features [del(17p)/TP53mutation,
del(11q), and/or unmutated IGHV].4

Results of additional randomized studies evaluating
single-agent ibrutinib versus standard chemoimmunother-
apy regimens in first-line CLL were published recently: in
the Alliance Intergroup (A041202) phase III trial, it was
found that ibrutinib as a single agent or in combination

with rituximab resulted in superior PFS compared with
bendamustine-rituximab.5 However, to date, there are no
data comparing single-agent ibrutinib with 
obinutuzumab-containing regimens. We performed a
prespecified cross-trial analysis of the RESONATE-2 and
iLLUMINATE studies to compare outcomes with single-
agent ibrutinib versus chlorambucil-obinutuzumab.
Clinical trial registration: NCT01578707 and
NCT02264574

This cross-trial analysis included all patients in the
ibrutinib arm from RESONATE-2 and patients without
del(17p) from iLLUMINATE, given the exclusion of
patients with del(17p) from RESONATE-2. Full details of
the study design and eligibility criteria for both studies
are described elsewhere3,4 and are summarized briefly in
the Online Supplemental Methods. 

The primary analysis was investigator-assessed PFS of
patients treated with single-agent ibrutinib in RES-
ONATE-2 versus PFS of patients treated with chlorambu-
cil-obinutuzumab in iLLUMINATE. Secondary analyses
included investigator-assessed PFS in genomic high-risk
patients [those with TP53 mutation, del(11q), and/or
unmutated IGHV], and medical resource utilization dur-
ing the first 6 months on study treatment. The safety
analysis included evaluation of adverse events collected
for the time-matched analysis (first 6 months of study
treatment) and for the entire follow-up. 

An exploratory analysis was conducted for single-agent
ibrutinib (RESONATE-2) versus ibrutinib-obinutuzumab
(iLLUMINATE). This analysis comprised investigator-
assessed overall response rate, including complete
response; development of lymphocytosis [absolute lym-
phocyte count (ALC) increased ≥50% from baseline to
≥5x109/L], duration and resolution of lymphocytosis
(ALC decreased to baseline level or lower or <5x109/L);
and time to normalization of ALC (<4x109/L). Details of
the statistical analysis are included in the  Online
Supplement. 
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Table 1. Patients’ baseline demographics and disease characteristics. 
                                                                                                                                      Ibrutinib                          Chlorambucil-obinutuzumab
                                                                                                                                       N=136                                              N=98

Age, years
Median (range)                                                                                                                                  73 (65-89)                                                73 (40-86)
≥70, n (%)                                                                                                                                               96 (71)                                                      63 (64)
Time since initial diagnosis, months, median (range)                                                              30.5 (1-241)                                             42.9 (0-480)
Rai stage III/IV at screening, n (%)                                                                                                    68 (50)                                                      49 (50)
ECOG performance status, n (%)
0                                                                                                                                                                 61 (45)                                                      44 (45)
1-2                                                                                                                                                             75 (55)                                                      54 (55)
Bulky disease (lymph node ≥5 cm), n (%)                                                                                       54 (40)                                                      36 (37)
High-risk features (unmutated IGHV, del(11q), and/or TP53 mutation), n (%)                 74/135 (55)                                                  57 (58)
Unmutated IGHV, n/Na (%)                                                                                                              58/98 (59)                                                 45/90 (50)
del(11q), n/Na (%)                                                                                                                             29/130 (22)                                               22/98 (22)
TP53 mutation, n/Na (%)                                                                                                                  12/124 (10)                                                  5/92 (5)
Any cytopenia, n (%)                                                                                                                               72 (53)                                                      51 (52)
Anemia (hemoglobin ≤11 g/dL)                                                                                                         51 (38)                                                      40 (41)
Thrombocytopenia (platelets ≤100×109/L)                                                                                   35 (26)                                                     21 (21)
Neutropenia (absolute neutrophil count ≤1.5×109/L)                                                                 10 (7)                                                        1 (1)

aN: patients with available data. ECOG: Eastern Cooperative Oncology Group.
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Figure 1. Progression-free survival (investigator assessment) with single-agent ibrutinib versus chlorambucil-obinutuzumab. Kaplan-Meier curves of investiga-
tor-assessed progression-free survival are shown for (A) the overall population and (B) a high-risk population (patients with TP53 mutation, del(11q), and/or
unmutated IGHV status). Vertical tick marks indicate patients with censored data. 95% CI: 95% confidence interval; NR: not reached; PFS: progression-free sur-
vival.
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The median follow-up was 48.8 months for the ibruti-
nib arm of RESONATE-2 and 31.3 months for both arms
in iLLUMINATE for patients included in this cross-trial
analysis. In total, 136 patients treated with single-agent
ibrutinib and 98 patients treated with the chlorambucil-
obinutuzumab combination were included. The baseline
characteristics of the patients were well balanced (Table
1). The median age of the patients was 73 years for both
groups. The proportions of patients with high-risk
genomic features were similar in the ibrutinib and 
chlorambucil-obinutuzumab groups (55% and 58%,
respectively), as were the proportions with TP53 muta-
tions (10% and 5%), del(11q) (22% and 22%), and/or
unmutated IGHV (59% and 50%). Proportions with
bulky disease (≥5 cm) were also comparable between
groups (40% and 37%, respectively). 

The PFS was significantly longer among patients treat-
ed with single-agent ibrutinib compared with those given
chlorambucil-obinutuzumab (median not reached vs.
22.2 months), resulting in an 83% reduction in risk of
progression or death with ibrutinib [hazard ratio (HR)
0.184; 95% confidence interval (95% CI): 0.111-0.306];
P<0.0001] (Figure 1A). Results were similar when the HR
was adjusted using a multivariate Cox regression model
to account for differences in prognostic factors. The 30-
month PFS rates were 85% with ibrutinib and 40% with
chlorambucil-obinutuzumab.

The magnitude of the PFS benefit with ibrutinib versus
chlorambucil-obinutuzumab was even more pronounced
among patients with high-risk features (median not

reached vs. 18.3 months), with a 93% reduction in risk of
progression or death (HR 0.072; 95% CI: 0.034-0.152;
P<0.0001) (Figure 1B). Thirty-month PFS rates for high-
risk patients were 89% versus 19%, respectively. The PFS
benefit with single-agent ibrutinib compared with 
chlorambucil-obinutuzumab was consistent across all
subgroups examined, including patients with bulky dis-
ease (HR 0.063; 95% CI: 0.024-0.164) (Online
Supplementary Figure S1). For patients with unmutated
IGHV [in this analysis, which excluded patients with
del(17p)], the PFS was longer among those treated with
ibrutinib (n=58) than among those treated with chloram-
bucil-obinutuzumab (n=45) (median not reached vs. 18.0
months; HR 0.074; 95% CI:0.033-0.164; P<0.0001)
(Online Supplementary Figure S2). These results demon-
strate sustained efficacy with single-agent ibrutinib with
extended follow-up (median 4 years in RESONATE-2)
regardless of high-risk genomic features. Given that the
presence of del(11q) or unmutated IGHV is associated
with poorer PFS outcomes among patients treated with
standard chemoimmunotherapy,5-8 the updated
International Working Group CLL guidelines recommend
testing for these genomic abnormalities to aid in initial
treatment decisions.9 Our results confirm prior observa-
tions that ibrutinib appears to diminish the negative
prognostic impact of del(11q) and unmutated IGHV
observed with chemoimmunotherapy regimens.10,11

Additionally, these results, which used patient-level data,
are consistent with a recent cross-trial study that report-
ed favorable PFS with single-agent ibrutinib (from RES-
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Table 2. Summary of adverse events with single-agent ibrutinib and chlorambucil-obinutuzumab.
                                                                                                                    Ibrutinib                                             Chlorambucil-obinutuzumab
                                                                                                                      N=135                                                               N=97            
                                                                                     AE reporting perioda           First 6 months       AE reporting perioda           First 6 months

Median duration of treatment, months (range)                       46.9 (0.7-54.5)                                –                              5.1 (0.0-6.3)                                  –
Any grade ≥3 AE, n (%)                                                                         109 (81)                                68 (50)                             69 (71)                                 69 (71)
Most common non-hematologic grade ≥3 AE, n (%)b                                                                                                                                                                  
Pneumonia                                                                                              16 (12)                                   4 (3)                                 4 (4)                                     3 (3)
Hypertension                                                                                          10 (7)                                    5 (4)                                 4 (4)                                     4 (4)
Hyponatremia                                                                                           7 (5)                                     2 (1)                                 1 (1)                                     1 (1)
Infusion-related reaction                                                                         0                                             0                                     6 (6)                                     6 (6)
Hematologic grade ≥3 AE, n (%)                                                                                                                                                                                                       
Neutropeniac                                                                                          20 (15)                                  11 (8)                              47 (48)                                 47 (48)
Anemia                                                                                                       9 (7)                                     8 (6)                                 6 (6)                                     6 (6)
Thrombocytopeniad                                                                                 9 (7)                                     6 (4)                               10 (10)                                 10 (10)
Febrile neutropenia                                                                               5 (4)                                     1 (1)                                 7 (7)                                     7 (7)
AE leading to discontinuation of treatment, n (%)                        35 (26)                                   9 (7)                              17 (18)e                                17 (18)e

Most common AE leading to discontinuation, n(%)f                                                                                                                                                                     
Infusion-related reaction                                                                         –                                                                                   6 (6)
Atrial fibrillation                                                                                      4 (3)                                                                                   –
Neutropenia                                                                                                 –                                                                                   4 (4)
Chronic lymphocytic leukemia                                                             2 (1)                                                                                   –
Deathg                                                                                                         2 (1)                                                                                   –                                              
Palpitations                                                                                               2 (1)                                                                                   –
Pneumonia                                                                                                2 (1)                                                                                   –                                              
AE: adverse event. aThe AE reporting period included the time from the first dose until 30 days after the last dose of study medication. bGrade ≥3 AE occurring in >5% of
patients in either treatment arm in the full reporting period. cIncludes preferred terms neutropenia, granulocytopenia, neutropenic sepsis, and neutrophil count decreased.
dIncludes preferred terms thrombocytopenia and platelet count decreased. eDiscontinuations of either chlorambucil or obinutuzumab. fAny grade occurring in ≥2 patients
in either treatment arm. gUnknown cause of death. 



ONATE-2) compared with published data from studies
on first-line chemoimmunotherapy in CLL,12,13 particular-
ly for patients with del(11q) or unmutated IGHV. 

The median time to next treatment was not reached in
either group (HR 0.115; 95% CI: 0.055-0.242; P<0.0001).
At the current follow-up, 11 patients (8%) on single-
agent ibrutinib and 39 patients (40%) on chlorambucil-
obinutuzumab had received next-line treatment. The 30-
month overall survival rates were 92% with ibrutinib and
84% with chlorambucil-obinutuzumab.

In a time-matched analysis, the rates of grade ≥3
adverse events were lower with single-agent ibrutinib
than with chlorambucil-obinutuzumab during the first 6
months of treatment (50% and 71%, respectively) (Table
2). The total adverse event reporting period was nine
times longer for ibrutinib than for chlorambucil-obinu-
tuzumab because of the longer treatment duration with
ibrutinib [median 46.9 months (range, 0.7 to 54.5) and
5.1 months (range, 0 to 6.3), respectively]. During the
total adverse event reporting period, grade ≥3 adverse
events occurred in 81% and 71% of ibrutinib- and 
chlorambucil-obinutuzumab-treated patients, respective-
ly (Table 2). Rates of grade ≥3 pneumonia (12% and 4%),
hypertension (7% and 4%), and hyponatremia (5% and
1%) were higher with ibrutinib than with chlorambucil-
obinutuzumab. As would be expected with chemoim-
munotherapy regimens and consistent with recent
reports,12,14 grade ≥3 hematologic adverse events occurred
at a higher rate with chlorambucil-obinutuzumab than
with ibrutinib (Table 2), including neutropenia (48% and
15%) and thrombocytopenia (10% and 7%), based on
the total adverse event reporting period. 

Adverse events leading to treatment discontinuation
during the first 6 months occurred less frequently with
ibrutinib compared with chlorambucil-obinutuzumab
(7% and 18%, respectively) (Table 2). During the total
adverse event reporting period, adverse events leading to
treatment discontinuations occurred in 26% and 18% of
patients, respectively. The most common adverse events
leading to treatment discontinuation were atrial fibrilla-
tion (n=4) with ibrutinib, and infusion-related reaction
(n=6) and neutropenia (n=4) with chlorambucil-obinu-
tuzumab (Table 2). Overall, adverse events leading to
treatment discontinuation were consistent with the
known safety profiles of the individual drugs.

During the first 6 months of treatment, hospitalization
rates were similar for patients treated with ibrutinib or
with chlorambucil-obinutuzumab (26% and 28%,
respectively) (Online Supplementary Table S1), while blood
supportive products (16% and 20%) and growth factors
(6% and 41%) were administered less frequently with
ibrutinib, reflecting the lower rate of grade ≥3 neutrope-
nia and thrombocytopenia seen with ibrutinib than with
chlorambucil-obinutuzumab. 

The exploratory analysis included 136 patients treated
with single-agent ibrutinib and 99 patients treated with
ibrutinib-obinutuzumab. The overall response rate (com-
plete response + complete response with incomplete
bone marrow recovery + nodular partial response + par-
tial response) was similar between patients treated with
ibrutinib or ibrutinib-obinutuzumab (91% vs. 92%,
respectively) (Online Supplementary Figure S3). Although
the complete response rate (including complete respons-
es with incomplete bone marrow response) was higher
for ibrutinib-obinutuzumab-treated patients than for
ibrutinib-treated patients (44% vs. 27%, respectively;
P=0.006), a long-term PFS benefit was achieved regard-
less of lower complete response rates with single-agent
ibrutinib (Figure 1). A direct comparison of PFS outcomes

between patients treated with ibrutinib or ibrutinib-obin-
utuzumab is limited because of the small number of
patients who progressed on either regimen (median PFS
not yet reached with both regimens) and differences in
patient populations (Online Supplementary Table S2). 

Lymphocytosis was observed in 57% of ibrutinib-treat-
ed and 8% of ibrutinib-obinutuzumab-treated patients
(Online Supplementary Table S3). The median duration of
lymphocytosis was 12.4 weeks (range, 0.1+ to 89.1+
weeks) with ibrutinib and 3.1 weeks (range, 1.3 to 19.0
weeks) with ibrutinib-obinutuzumab. As would be
expected, attenuated lymphocytosis was observed with
the addition of an anti-CD20 antibody to ibrutinib.
Although lymphocytosis was more common with ibruti-
nib than with ibrutinib-obinutuzumab, resolution
occurred in nearly all patients in both groups (95% and
100%, respectively). For patients with an elevated ALC at
baseline, 80% of ibrutinib-treated and 98% of ibrutinib-
obinutuzumab-treated patients achieved normalization
of the ALC (Online Supplementary Table S3) at a median
time of 55.1 and 8.3 weeks, respectively. 

Acknowledging the inherent limitations in a cross-trial
comparison, results from this analysis suggest that out-
comes are better in patients treated with single-agent
ibrutinib than in those treated with chlorambucil-obinu-
tuzumab, a standard regimen in first-line CLL, as demon-
strated by the significant PFS benefit with ibrutinib.
Because the present analysis excluded patients with
del(17p), these findings show superior PFS outcomes
with ibrutinib than with chlorambucil-obinutuzumab
even in the absence of del(17p). Importantly, the signifi-
cant PFS benefit was also seen in patients with non-
del(17p) high-risk genomic features [TP53 mutation,
del(11q), and/or unmutated IGHV] or bulky disease. In
addition, in a time-matched analysis, the overall safety
profile of single-agent ibrutinib appeared favorable com-
pared to that of chlorambucil-obinutuzumab. 
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