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Abstract
Obinutuzumab (GA101) and ibrutinib show excellent efficacy for treatment of chronic lymphocytic leukemia (CLL).
Preclinical investigations and a complementary safety profile were in support of testing their combined use. The exploratory
CLL2-BIG-trial evaluated a sequential combination therapy following a recently proposed strategy. Two courses of
bendamustine were used for debulking in patients with a high tumor load, followed by six courses of induction therapy with
ibrutinib and GA101, followed by an MRD-triggered maintenance phase. The results of a pre-planned analysis at the end of
the induction phase are presented. 61 patients were included, 30 previously untreated and 31 with relapsed/refractory CLL.
44 patients received bendamustine. During induction, neutropenia (14.8%) and thrombocytopenia (13.1%) were the most
common CTC grade 3 and 4 events. One fatality (duodenitis) occurred. The overall response rate was 100%. 54.1% of
patients achieved a partial remission, 41% a clinical complete remission (cCR) without confirmation by CT scan or bone
marrow (BM) biopsy according to protocol and 4.9% a cCR with incomplete recovery of the BM. 29 patients (47.5%) had
no detectable (<10−4) minimal residual disease assessed by flow cytometry in peripheral blood. In conclusion, the BIG
regimen is a safe and highly effective therapy for CLL.

Introduction

The current standard first-line treatment for the majority of
patients with chronic lymphocytic leukemia (CLL) consists
of chemotherapy combined with a monoclonal antibody
targeting CD20 (chemoimmunotherapy) [3–5]. However,
chemoimmunotherapies, and in particular the FCR regimen
composed of fludarabine, cyclophosphamide and rituximab,
are often associated with side effects, notably

myelosuppression and infections and fail to obtain durable
remissions in high risk CLL patients [6, 7].

Therefore, we wished to design novel combination
therapies using effective agents [8] such as the second-
generation CD20-antibody obinutuzumab (GA101) or the
Bruton kinase inhibitor ibrutinib to create less toxic, but
highly effective therapies for CLL [4, 9]. Combining ibru-
tinib with rituximab yielded promising results for the therapy
of relapsed CLL patients [10]. Therefore we hypothesized
that the combination of the potent anti-CD20 antibody obi-
nutuzumab with ibrutinib might further improve their effi-
cacy. This rationale was also supported by preclinical data
showing that CLL cells from ibrutinib-induced lymphocy-
tosis are responsive to obinutuzumab [11].

Materials and methods

This prospective, open-label, multicenter phase II trial
investigated the efficacy and safety of the novel BIG-
regimen based on the so-called triple-T concept of a tailored
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and targeted treatment aiming at total eradication of mini-
mal residual disease (MRD) [12].

Inclusion and exclusion criteria are listed in the
appendix.

The trial was designed for treatment-naïve and relapsed/
refractory CLL patients irrespective of comorbidities and
high versus low risk genetic features.

62 patients were to be recruited according to a predefined
allocation for the two strata of first-line (FL) and relapsed/
refractory (RR) patients. Each stratum was foreseen to
include one third of the patients at minimum, the last third
was to be filled flexibly with patients from both strata.

Study oversight and conduct

The study was approved by the institutional review board
and independent health authorities at each participating
institution and was conducted in accordance with the
Declaration of Helsinki and the International Conference on
Harmonization Guidelines for Good Clinical Practice. All
patients provided informed consent.

The sponsor of the trial, designed as an investigator-
initiated trial by the German CLL Study Group (GCLLSG),
was the University of Cologne. The trial was supported
financially by F. Hoffmann–La Roche Ltd., Basel, Swit-
zerland, and Janssen-Cilag, Neuss, Germany, which also
provided the study medication.

Investigators from the GCLLSG analyzed the data. All
authors affirmed the completeness and accuracy of the data
and the adherence of the study to the protocol. The CLL2-
BIG study is registered at http://www.clinicaltrials.gov as #
NCT02345863.

Treatment

Prior start of induction therapy, physicians had the option to
recommend the use of two courses of bendamustine as a
mild debulking therapy to patients with a higher tumor load,
defined as an absolute lymphocyte count ≥ 25 × 109/l and/or
lymph nodes ≥ 5 cm, unless an intolerance or refractoriness
to bendamustine existed. Bendamustine monotherapy was
administered on day 1 and 2 at a daily dose of 70 mg/m² for
all patients, FL or RR, for a maximum of two cycles, each
cycle with a duration of 28 days.

All patients were to receive six cycles of induction
treatment with the combination of obinutuzumab and ibru-
tinib, each cycle with a duration of 28 days.

Obinutuzumab was administered intravenously at 100
mg on day 1 and 900 mg on day 2 (or 1000 mg on day 1 if
treatment was well tolerated) as well as at 1000 mg on day 8
and 15 during the first cycle. Subsequently, obinutuzumab
was given intravenously at 1000 mg on day 1 of each cycle.
Prophylaxis for infusion-related reactions (IRR) and tumor

lysis syndrome (TLS) prior to obinutuzumab included
hydration and premedication with allopurinol, paracetamol
(acetaminophen), antihistamines and glucocorticoids.

Oral, daily intake of 420 mg ibrutinib was added to the
obinutuzumab therapy starting on the first day of the second
cycle of the induction therapy to avoid an enhanced risk of
IRR or TLS caused by the typical, ibrutinib-induced lym-
phocytosis. Henceforward, ibrutinib intake was continued
on a daily basis.

Patients responding to induction therapy by judgment of
the investigator continued with maintenance therapy, con-
sisting of 420 mg ibrutinib per day and intravenous appli-
cation of 1000 mg obinutuzumab every 3 months. In
absence of unacceptable toxicity, maintenance therapy was
applied until achieving an MRD-negative remission, con-
firmed by two consecutive, negative results of MRD testing
of the peripheral blood within 3 months, progression, start
of new therapy or for up to 24 months, whichever occurred
first. Investigators were allowed to continue treatment in
patients with MRD negativity in the peripheral blood, if
MRD remained detectable in the bone marrow.

An overview of the trial procedures is shown in Fig. 1.

Assessments and endpoints

A central screening process prevented inclusion of patients
with violations of eligibility criteria. Confirmation of CLL
diagnosis was performed centrally by immunophenotyping
of circulating lymphocytes.

Before initiation of therapy, prognostic parameters
including cytogenetic aberrations by means of fluorescence
in-situ hybridization, mutational analysis of the immu-
noglobulin heavy-chain variable-region gene and tumor
protein 53 (TP53), as well as the serum parameters beta-2-
microglobulin and thymidine kinase were assessed in the
central laboratories of the GCLLSG. A CT scan was
recommended to evaluate the tumor load.

The primary endpoint of the trial was the overall
response rate (ORR) at final restaging defined as the pro-
portion of patients having achieved a complete remission
(CR), a CR with incomplete recovery of the bone marrow
(CRi), partial remission (PR) or PR with lymphocytosis.
Final restaging was defined as the staging performed
3 months after the start of the last induction cycle admi-
nistered. At this time point, patients still received treatment
as part of the maintenance therapy.

Response to therapy and disease progression were
assessed using iwCLL criteria [13]. In general, full con-
firmation of CR using these iwCLL criteria was planned
after the first cycle of maintenance therapy (3 months after
final restaging) and will be reported later, as the data are
currently incomplete. A clinical CR (cCR) was defined in
the protocol as absence of disease by clinical examination
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30 included in the efficacy 
population

33 relapsed/refractory33 treatment-naïve

69 patients were screened for eligibility

66 patients were included into CLL2-BIG trial

3 patients excluded
1 death
1 not requiring therapy
2 other

30 receiving debulking
3 without debulking

2 low tumor load
1 due to physician’s

decision

19 receiving debulking
14 without debulking

12 low tumor load
1 Bendamustine
refractoriness
1 due to physician’s 
decision

31 receiving induction 31 receiving induction

1 discontinued study
treatment due to 
patients wish

31 included in the efficacy 
population

1 discontinued study
treatment due to 
withdrawal of consent
1 died

2 discontinued 
study
treatment due to 
adverse events

a

b

Fig. 1 Study overview. Figure 1 gives an overview of the treatment plan and the trial profile. ↓= application of bendamustine or obinutuzumab
(GA101) or oral intake of ibrutinib

CLL2-BIG: sequential treatment with bendamustine, ibrutinib and obinutuzumab (GA101) in chronic. . . 1163



and blood counts, without assessment by CT or bone
marrow biopsy.

Secondary endpoints included the analysis of safety
parameters, assessment of MRD evaluation at final resta-
ging, ORR after debulking, the ORR in predefined sub-
groups as well as progression-free survival (PFS).

Other secondary endpoints were best response achieved
until 9 months after the start of the last induction cycle
administered, ORR after the end of maintenance therapy,
CR rate, event-free, overall and treatment-free survival as
well as the duration of response. These parameters were not
part of the final primary endpoint analysis and will be
analyzed later based on extended follow-up data.

Adverse events (AE) were coded with MedDRA and
reported according to the National Cancer Institute Com-
mon Terminology Criteria (NCI-CTC) version 4.0.

MRD assessment of the peripheral blood and the bone
marrow was performed in a central laboratory at baseline
and final restaging by four-color flow cytometry [14].

Statistical analysis

The ORR at the end of induction therapy as the primary
endpoint of the trial was used to determine the sample
size for the study using a two-sided one-sample binomial-
test with an overall significance level of 5% and an
assumed power of 80%. The ORR of an uninteresting
regimen was assumed to be at least 75%, and it was
expected to improve this rate to 90% with the BIG regi-
men. Thus, the efficacy of the BIG regimen regarding a
mixed population was confirmed if the ORR was at least
90% (response rate of an active regime) respectively and
it would be assessed to be not effective if the ORR was
75% or less.

This lower boundary of efficacy of 75% ORR corre-
sponded to an expected ORR of a mixed CLL population
and was composed of the expected ORR of relapsed/
refractory as well as previously untreated (first-line)
patients. For relapsed/refractory patients an ORR of 64%
[15] was expected and for first-line patients it was expected
to achieve an ORR of 90% [16] approximately. Concerning
different allocations of RR/FL-patients a fix lower limit of
1/3 and an upper limit of 2/3 was considered resulting in a
flexible recruitment of 1/3 to 2/3 per stratum.

The ORR at the end of induction therapy was defined as
the proportion of patients having achieved a CR, a CRi,
clinical CR/CRi, PR or PR with lymphocytosis. Patients
without any documented response assessment were kept
and labeled as ‘non-responder’ in the analysis.

The primary dataset for the primary endpoint analysis
was derived from the full analysis set (FAS). This dataset
included all patients enrolled into the trial who received at
least two complete cycles of induction therapy.

Analyses of time-to-event endpoints were performed on
the FAS applying Kaplan–Meier methods including
Kaplan–Meier estimates. PFS was measured from the date
of enrollment to the date of first disease progression (as
defined by the iwCLL response criteria [13]) or death by
any cause. Analyses of other response rates including MRD
were reported in a similar way as the analysis of the primary
endpoint.

Safety analyses included all patients who received at
least one dose of any compound of the study treatment.

Results

Patients

Between January and August 2015, 66 patients with CLL
from a total of 17 trial sites in Germany were enrolled.

Until the end of the second cycle of induction therapy,
two patients withdrew their consent, one patient died due to
sepsis and two patients stopped treatment due to AE, in
particular systemic inflammatory response syndrome in
combination with renal failure and general physical health
deterioration, in the other case parainfluenza pneumonia in
combination with deep vein thrombosis. Accordingly, 61
patients constituted the FAS for patients receiving induction
therapy. 30 of these patients were previously untreated and
31 patients relapsed/refractory with a median of one prior
treatment line (range 1–5).

The FAS for patients receiving debulking constituted of
44 patients, whereas 49 patients received at least one cycle
of bendamustine as debulking therapy, 30 of them were
treatment-naïve and 19 relapsed/refractory.

An overview of the trial is shown in Fig. 1. The patient
demographics are shown in Table 1.

Efficacy

Bendamustine debulking

35 patients received two cycles of bendamustine as planned
by the study protocol. Besides the above described patients
excluded from FAS, nine patients (20.5%) stopped
debulking prematurely; disease progression occurred in one
patient (2.3%) whereas seven patients (15.9%) discontinued
due to AE. These events included rash in two treatment
naïve patients as well as hypersensitivity, lung infection,
diarrhea and carotid artery stenosis in one patient, respec-
tively. Furthermore, four AE, namely thrombophlebitis,
fatigue, herpes virus infection and nausea were reported in
one patient of the relapsed/refractory cohort. In one patient
(2.3%) treatment was discontinued due to investigator´s
decision.
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29 patients (18 FL, 11 RR) responded to bendamustine
monotherapy as debulking resulting in an ORR of 65.9%.
According to the iwCLL criteria [13] all responses were
rated as PR as responses were not confirmed by bone

marrow biopsy and/or CT scans. In this trial, four patients
(9.1%; 1 FL (3.7%), 3 RR (17.3%)) with PR were rated as
clinical CR as they showed a normalized blood counts and
without any detectable lymphadenopathy. Three patients

Table 1 Patient demographic and baseline clinical characteristics

Characteristic FAS (Debulking) N (%) FL N (%) RR N (%) FAS (Induction) N (%) FL N (%) RR N (%)

All patients, N 44 27 17 61 30 31

Time since first diagnosis (months)

Median 52.0 30.9 117.3 56.5 30.4 112.3

Range 2.1–222.8 2.1–170.3 16.7–222.8 2.1–222.8 2.1–170.3 13.2–228.8

Gender

Female 19 (43.2) 9 (33.3) 10 (58.8) 26 (42.6) 10 (33.3) 16 (51.6)

Male 25 (56.8) 18 (66.7) 7 (41.2) 35 (57.4) 20 (66.7) 15 (48.4)

Binet stage

A 11 (25.0) 4 (14.8) 7 (41.2) 16 (26.2) 6 (20.0) 10 (32.3)

B 17 (38.6) 12 (44.4) 5 (29.4) 23 (37.7) 13 (43.3) 10 (32.3)

C 16 (36.4) 11 (40.7) 5 (29.4) 22 (36.1) 11 (36.7) 11 (35.5)

Age (years)

Median 66.5 64.0 71.0 66.0 64.5 67.0

Range 40–83 43–82 40–83 36–83 36–82 40–83

Total CIRS score

Median 3 3 2 3 3 2

Range 0–11 0–10 0–11 0–11 0–10 0–11

Creatinine clearance (mL/min)

Median 75.5 77.8 74.4 76.5 77.8 74.4

ECOG performance status

Range 0–1 0–1 0–1 0–1 0–1 0–1

CLL-IPI Risk Group

Low 1 (2.3) 1 (3.7) 0 (0.0) 2 (3.3) 2 (6.7) 0 (0.0)

Intermediate 15 (34.1) 8 (29.6) 7 (41.2) 18 (29.5) 9 (30.0) 9 (29.0)

High 23 (52.3) 14 (51.9) 9 (52.9) 31 (50.8) 15 (50.0) 16 (51.6)

Very high 5 (11.4) 4 (14.8) 1 (5.9) 10 (16.4) 4 (13.3) 6 (19.4)

Serum β2-microglobulin

>3.5 mg/dl 28 (65.1) 21 (77.8) 7 (43.8) 38 (63.3) 22 (73.3) 16 (53.3)

Missing 1 (2.3) 0 (0.0) 1 (6.3) 1 (1.6) 0 (0.0) 1 (<1.0)

Serum thymidine kinase

>10.0 U/L 43 (100.0) 27 (100.0) 16 (100.0) 58 (96.7) 30 (100.0) 28 (93.3)

Missing 1 (2.3) 0 (0.0) 1 (6.3) 1 (1.6) 0 (0.0) 1 (<1.0)

IGHV mutational status

Unmutated 28 (65.1) 22 (81.5) 14 (82.4) 42 (70.0) 20 (69.0) 22 (71.0)

Mutated 15 (34.9) 5 (18.5) 3 (17.6) 18 (30.0) 9 (31.0) 9 (29.0)

Missing 1 (2.3) 1 (3.7) 0 (0.0) 1 (1.6) 1 (3.3) 0 (0.0)

Genetic risk factors

Del(17p) 5 (11.4) 3 (11.1) 2 (11.8) 8 (13.1) 3 (10.0) 5 (16.1)

Del(11q) 10 (22.7) 6 (22.2) 4 (23.5) 14 (23.0) 7 (23.3) 7 (22.6)

Trisomy 12 8 (18.2) 4 (14.8) 4 (23.5) 12 (19.7) 6 (20.0) 6 (19.4)

Del(13q) 23 (52.3) 18 (66.7) 5 (29.4) 31 (50.8) 19 (63.3) 12 (38.7)

TP53 mutation 7 (15.9) 4 (14.8) 3 (17.6) 12 (19.7) 4 (13.3) 8 (25.8)

NOTCH1 mutation 8 (18.2) 7 (25.9) 1 (5.9) 11 (18.0) 8 (26.7) 3 (9.7)

SF3B1 mutation 8 (18.2) 5 (18.5) 3 (17.6) 12 (19.7) 5 (16.7) 7 (22.6)

Table 1 shows baseline characteristics as well as genetic risk factors for the FAS of patients receiving debulking therapy and the FAS of patients
receiving induction therapy, divided into first-line (FL) and relapsed/refractory (RR) patients, respectively

The bold values show the values for the WHOLE debulking OR induction population. The non-bold values are those for the respective population
divided into FL or RR atients

CIRS cumulative illness rating scale, ECOG Eastern Cooperative Oncologiy Group, IPI international prognostic index, IGHV immunoglobulin
heavy-chain variable region
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(6.8%; 2 FL (7.4%), 1 RR (5.9%)) achieved a PR without
any detectable lymphadenopathy but with incomplete
recovery of the bone marrow and were therefore counted as
clinical CRi. 11 patients (25.0%; 6 FL (22.2%), 5 RR
(29.4%)) achieved stable disease (SD) whereas two patients
(4.5%; 1 FL (3.7%), 1 RR (5.9%)) progressed during the
debulking period of the study. For two patients the response
was not evaluable.

Out of five patients with del(17p), one PR and one SD
were reported. Two patients were progressive after
debulking; in one patient no response was documented.

According to the study protocol, patients with PD after
debulking were allowed to continue study treatment with
obinutuzumab and ibrutinib in the induction phase.

Induction therapy

At the end of induction, the combination of obinutuzumab
and ibrutinib showed an ORR of 100% (95% confidence
interval, 94.1–100.0%; p < 0.001) by investigator assess-
ment at final restaging. Statistically, the primary endpoint
was met and the null hypothesis could be rejected.

Response rates after induction therapy by investigator
assessment are presented in Table 2; Fig. 2 shows the
improvement of laboratory values during study therapy and
Fig. 3 the improvement of response over the time.

MRD samples were available in 57 patients. 29 (47.5%)
patients showed MRD negativity of the peripheral blood at
final restaging as defined by MRD values below 10−4 by
four-color flow cytometry. In contrast, 15 patients (24.6%; 8
FL (26.7%), 7 RR (22.6%)) had intermediate MRD-levels,
defined as a level ≥ 10−4 and <10−2, whereas MRD

positivity (≥10−2) was found in 13 patients (21.3%; 4 FL
(13.3%), 9 RR (29.0%)) at final restaging.

16 FL (53.3%) and 13 RR (41.9%) patients became
MRD negative at final restaging. Among all patients
achieving a cCR, 19 patients (76.0%) were MRD negative,
among those with cCRi one patient (33.3%) and 9 patients
of those with PR (27.3 %) were MRD negative. Regarding
the effects of bendamustine debulking on MRD negativity,
17 patients received bendamustine (58.6%), and 7 patients
did not (46.7%).

An MRD negative status was achieved in one patient
with del(17p) (12.5%), in seven patients with del(11q)
(50.0%), in seven patients with trisomy 12 (70.0%), in eight
patients with del(13q) (44.4%) and in six patients with
normal karyotype according to fluorescent in situ hybridi-
zation (FISH) (54.5%).

Time to first documentation of MRD negativity and
treatment discontinuation is shown in Fig. 4.

After a median observation time of 15.4 months, there
were three events for PFS including two events of PD and
one treatment related death resulting in an estimated PFS of
95.5% at 15 months. All events occurred in patients of the
RR stratum (Fig. 5 “Estimated progression free survival
(PFS)”).

Safety

Bendamustine debulking

For a debulking safety population consisting of 49 patients,
131 AE grade 1–5 were reported in 37 patients, 65 (49.6%)
during the first and 66 (50.4%) during the second cycle.

Table 2 Response rates after
induction therapy by
investigator assessment (FAS)

Response (according
to iwCLL guidelines)

FL (%) RR (%) With prior
debulking (%)

Without prior
debulking (%)

N (%)

Clinical complete remission
(cCR)a

12 (40) 13 (41.9) 18 (40.9) 7 (41.2) 25 (41)

cCR with incomplete recovery
of the bone marrow (cCRi)

1 (3.3) 2 (6.5) 3 (6.8) 0 (0.0) 3 (4.9)

Partial remission (PR) 17 (56.7) 16 (51.6) 23 (52.3) 10 (58.8) 33 (54.1)

Stable disease (SD) 0 0 0 0 0

Progressive disease (PD) 0 0 0 0 0

Minimal residual disease
(MRD)-negativity (<10−4)

16 (53.3) 13 (41.9) 24 (54.5) 5 (29.4) 29 (47.5)

Intermediate MRD level (≥10−4

and <10−2)
8 (26.7) 7 (22.6) 9 (20.5) 6 (35.3) 15 (24.6)

MRD-positivity (≥10−2) 4 (13.3) 9 (29.0) 8 (18.2) 5 (29.4) 13 (21.3)

Missing MRD value 2 (6.7) 2 (6.5) 3 (6.8) 1 (5.9) 4 (6.6)

The bold values show the values for the WHOLE debulking OR induction population. The non-bold values
are those for the respective population divided into FL or RR atients
aClinical CR: patients without detectable lymphadenopathy and normalized blood count, not confirmed
according to the iwCLL guidelines(13)

FL first-line patients, RR relapsed/refractory patients
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One patient of the RR cohort died due to pulmonary sepsis
(CTC grade 5; 0.8%). 63 (48.1%) AE were CTC grade 1, 46
(35.1%) CTC grade 2, 17 (13.0%) CTC grade 3 and four
(3.1%) CTC grade 4. 73 AE (55.7%) were rated as related
to bendamustine whereas 21 AE (16.0%) lead to an
adjustment of the study medication.

The most common toxicities (according to system organ
class [SOC] category) observed were gastrointestinal and
general disorders (19.1% each), infections and infestations
(13.0%). Blood and lymphatic system disorders occurred in
7.6% of all reported AE.

All grade 3–5 toxicities observed during debulking
therapy are shown in Table 3.

Induction treatment

The induction safety population included 62 patients who
received at least one compound of the induction treatment.
Sixty of them completed six cycles of induction therapy.

In total, 412 AE were reported in 60 out of 62 patients of
the induction safety population including 240 AE (58.3%)
related to study therapy. AE occurred mostly during the

Fig. 2 Improvement of laboratory values during study therapy. The
courses of median absolute lymphocyte count (ALC; %), hemoglobin
(g/dl) and platelets (109/l) with the appropriate interquartile ranges are
shown for all patients as well as for patients with and without prior
debulking. DB= Prior first dose of bendamustine. C1= prior first

dose of obinutuzumab. C2= prior first dose of combination therapy
with ibrutinib and obinutuzumab. IST interim staging (after three
cycles of induction therapy), IR initial response (after 6 cycles of
induction therapy), FR final restaging

CLL2-BIG: sequential treatment with bendamustine, ibrutinib and obinutuzumab (GA101) in chronic. . . 1167



first cycle (25.2%) and were graded as CTC grade 1
(55.8%). 64 AE (15.5%) resulted in an adjustment of the
study drugs.

One grade 5 AE occurred in a 74-year old female patient
with four prior therapies for CLL who died after the fifth
course of induction therapy due to duodenitis related to study
medication. Her medical history included no relevant con-
comitant diseases. She was hospitalized due to reduced
general condition and cachexia as a result of diarrhea, nausea
and loss of appetite. As reason for diarrhea no pathogens
were detected. For clarification duodenoscopy was performed
and duodenitis was found. Furthermore, atrial fibrillation as
well as changing vigilance and renal failure appeared. She
died in an onward decreasing general condition.

During induction therapy, 25 events of infusion related
reactions (IRR) related to obinutuzumab occurred in 23
patients (37.1%). Only three events were CTC grade 3
(12%), whereas eleven events were CTC grade 1 and 2,
respectively. IRR occurred more often in patients without
prior debulking (58.8% without versus 28.9% with bend-
amustine debulking). CTC grade 3 IRR occurred twice in
patients without prior debulking, once in a patient with prior
debulking.

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

Debulking

(n=44)

Induction

cycle 3 (n=61)

Induction

cycle 6 (n=60)

Final

Restaging

(n=60)

clinical CR/CRi

PR

PR with lymphocytosis

SD

PD

missing response

Fig. 3 Improvement of response over time. CR/CRi= complete
response or complete response with incomplete marrow recovery, PR
partial remission, SD stable disease, PD progressive disease

Fig. 4 Time to first
documentation of MRD
negativity and treatment
discontinuation. Plot shows
duration of treatment (full length
of bar), time point of first
documentation of MRD
negativity in peripheral blood
(blue boxes) and iwCLL
response (color of the bars, see
figure legend). One patient
discontinued treatment due to
fatal dueodenitis. iwCLL
International Workshop for
Chronic Lymphocytic
Leukemia, PD progressive
disease, SD stable disease, PR
partial remission, clinical CR/
CRi complete response or
complete response with
incomplete marrow recovery,
MRD minimal residual disease
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In total, 412 AE were reported in 60 patients out of 62
patients of the induction safety population including 240
AE (58.3%) related to study therapy. AEs occurred mostly
during the first cycle (25.2%) and were graded as CTC
grade 1 (55.8%). 64 AE (15.5%) resulted in an adjustment
of ibrutinib or obinutuzumab.

For obinutuzumab, one dose modified treatment cycle
was performed in three patients (4.8%), respectively. Two
dose modifications were performed due to AE and one due
to administrative reasons.

366 cycles of ibrutinib were applied in 62 patients. 72
cycles (19.7%) were dose modified, 30 cycles (41.7%) due
to AE in 16 patients (25.8%). 30 patients (48.4%) tem-
porarily stopped ibrutinib with a median of 8 days on zero-
dose (range 1–54).

Of note, no event of atrial fibrillation occurred during
ibrutinib therapy. Furthermore, seven mild bleeding events
(< CTC Grade 3) were reported.

Grade 3–5 toxicities observed during induction therapy
are shown in Table 3.

Discussion

The study reports the results of a sequential combination
therapy consisting of bendamustine debulking followed by
ibrutinib and obinutuzumab in CLL patients (BIG regimen)
based on the so-called triple-T concept of a targeted and
tailored treatment aiming at total eradication of MRD [12].

The population tested in this exploratory study was
heterogeneous regarding the number of prior treatment

lines, the age at study entry, the creatinine clearance, the
CLL-IPI risk group and the CIRS score as an indicator for
comorbidities.

The trial population appeared rather favorable as
demonstrated by the relatively high frequency of patients
with del(13q) and a relatively low number of patients with
del(17p), particularly amongst RR patients.

Efficacy results after debulking therapy with bendamus-
tine were comparable to previously reported findings for
bendamustine monotherapy in CLL [17, 18].

An interesting observation of the trial was that the
occurrence of IRR following first infusions of obinutuzu-
mab was reduced from 58.8 to 28.9% in patients with
bendamustine debulking compared to patients without prior
debulking. Results for IRR following the first infusion of
obinutuzumab were consistent with previous reports [4].

Similarly, it was reassuring to see a relatively low rate of
TLS in this trial. Only one laboratory TLS event occurred
during induction therapy, while three cases of TLS were
documented after bendamustine infusions. Therefore, a
debulking for patients with a high tumor burden using
bendamustine may have beneficial effects with regard to
major side effects, TLS and IRR caused by obinutuzumab.
However, bendamustine therapy may come at the price of
its own side effects, most notably infections, as shown by
this study. The role of bendamustine debulking for treat-
ment efficacy remains uncertain as response rates were
comparable in patients with and without debulking,
although MRD negativity seems to occur more often in
patients with prior debulking.

Overall, the BIG regimen showed a very promising
therapeutic efficacy with an ORR of 100% and a MRD
negativity rate of 47.5% in the peripheral blood based on
the FAS. Although one patient died after the fifth cycle of
induction treatment, the estimated PFS is 95.5% after a
median observation time of 15.4 months. The response rates
seen here in this trial compare favorably to what was
reported for standard chemoimmunotherapy. In first line
treatment, the BR regimen achieved an ORR of 96%
and a median PFS of 41.7, the FCR regimen was reported to
achieve an ORR of 95% and a median PFS of
55.2 months [6]. In relapsed/refractory CLL, the BR regi-
men yielded an ORR of 59% and a median PFS of
15.2 months [15].

When compared to ibrutinib monotherapy with response
rates of 86% in first-line treatment of CLL [19] and to an
ORR of 71% in the treatment of relapsed/refractory CLL [9]
the BIG regimen with the addition of obinutuzumab to
ibrutinib seems to improve the efficacy of CLL therapy both
in the frontline and the relapsed/refractory setting. In a
combination study using rituximab and ibrutinib in a high-
risk study population, a similar ORR of 95% was reached,
but only one out of 40 patients achieved MRD negativity

Fig. 5 Estimated progression free survival (PFS)
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[10]. Therefore we hypothesize that the addition of obinu-
tuzumab improves treatment outcome over ibrutinib
monotherapy and ibrutinib plus rituximab, because the rates
of MRD negative remissions are increased [20]. Longer
follow-up will be needed to determine whether the BIG
regimen improves long-term outcome.

In addition, the planned continuation of the combination
of ibrutinib and obinutuzumab as maintenance therapy may
even improve the quality of responses over the time as
shown for ibrutinib therapy in CLL [19, 21].

Finally, the study also demonstrates that ibrutinib can be
safely combined with obinutuzumab in CLL patients. No

Table 3 Incidence of CTCAE
grade 3–5 adverse events (AE)
per patient

Debulking therapy

AE term (N= 49) FL (%) RR (%) N (%)

Anemia 3 (10.0) 0 (0.0) 3 (6.1)

Tumor lysis syndrome 2 (6.7) 0 (0.0) 2 (4.1)

General physical health deterioration 1 (3.3) 1 (5.3) 2 (4.1)

Neutropenia 1 (3.3%) 0 1 (2.0)

Thrombocytopenia 0 (0.0) 1 (5.3) 1 (2.0)

Cardiac failure congestive 1 (3.3) 0 (0.0) 1 (2.0)

Cataract 0 (0.0) 1 (5.3) 1 (2.0)

Hypersensitivity 1 (3.3) 0 (0.0) 1 (2.0)

Pulmonary sepsisa 0 (0.0) 1 (5.3) 1 (2.0)

Pneumonia 0 (0.0) 1 (5.3) 1 (2.0)

Lung infection 1 (3.3) 0 (0.0) 1 (2.0)

Blood creatinine increased 1 (3.3) 0 (0.0) 1 (2.0)

Carotid artery stenosis 1 (3.3) 0 (0.0) 1 (2.0)

Diarrhea 0 (0.0) 1 (5.3) 1 (2.0)

Systemic inflammatory response syndrome 1 (3.3) 0 (0.0) 1 (2.0)

Renal failure 1 (3.3) 0 (0.0) 1 (2.0)

Induction therapy

AE Term (N= 62) FL (%) RR (%) N (%)

Neutropenia 2 (6.5) 7 (22.6) 9 (14.5)

Thrombocytopenia 3 (9.7) 5 (16.1) 8 (12.9)

Infusion related reaction (IRR) 2 (6.5) 1 (3.2) 3 (4.8)

Pneumonia 1 (3.2) 1 (3.2) 2 (3.2)

Anemia 0 (0.0) 1 (3.2) 1 (1.6)

Acute vestibular syndrome 1 (3.2) 0 (0.0) 1 (1.6)

Duodenitisa 0 (0.0) 1 (3.2) 1 (1.6)

Inguinal hernia 1 (3.2) 0 (0.0) 1 (1.6)

Nodule 0 (0.0) 1 (3.2) 1 (1.6)

Cholestasis 0 (0.0) 1 (3.2) 1 (1.6)

Febrile infection 1 (3.2) 0 (0.0) 1 (1.6)

Lymph node abscess 0 (0.0) 1 (3.2) 1 (1.6)

Pancreas infection 0 (0.0) 1 (3.2) 1 (1.6)

Seroma 1 (3.2) 0 (0.0) 1 (1.6)

Tumor lysis syndrome (TLS) 1 (3.2) 0 (0.0) 1 (1.6)

Bursitis 1 (3.2) 0 (0.0) 1 (1.6)

Cluster headache 1 (3.2) 0 (0.0) 1 (1.6)

Headache 0 (0.0) 1 (3.2) 1 (1.6)

Table 3 shows all adverse events CTCAE grade 3–5 divided to those occurred during debulking and those
occurred during induction therapy as reported by the investigator, irrespective of the relatedness to study therapy

FL first-line patients, RR relapsed/refractory patients
a fatal outcome
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cumulative toxicity occurred when compared to ibrutinib
monotherapy [19] or combination therapy of ibrutinib plus
rituximab [10]. No increases of bleeding or cardiac events
were observed. Moreover, the rate of AE compared favor-
ably with chemoimmunotherapy in particular with regard to
hematological toxicity [4, 6, 15].

In conclusion, the BIG regimen showed very promising
efficacy and a good safety profile for treatment of treatment-
naïve and relapsed/refractory CLL patients.
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