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As CD20 has become an established target for treating B-cell
malignancies, there is interest in developing anti-CD20 antibodies
with different functional activity from rituximab that might
translate into improved efficacy. Obinutuzumab (GA101) is a gly-
coengineered, humanized type II anti-CD20 monoclonal antibody
that has demonstrated superior activity to type I antibodies in
preclinical studies and is currently being investigated in phase III
trials. In this phase I dose-escalating study in Japanese patients
with relapsed/refractory B-cell non-Hodgkin lymphoma, the
primary endpoint was to characterize the safety of GA101; sec-
ondary endpoints were efficacy, pharmacokinetics and pharmaco-
dynamics. Patients received up to nine doses of GA101 with up
to 52 weeks’ follow up. Most adverse events were grade 1 or 2
infusion-related reactions, and 10 grade 3/4 adverse events
occurred. No dose-limiting toxicities were observed and the maxi-
mum tolerated dose was not identified. Out of 12 patients, 7
responded (end-of-treatment response rate 58%), with 2 com-
plete responses and 5 partial responses. Responses were
observed from low to high doses, and no dose-efficacy relation-
ship was observed. B-cell depletion occurred in all patients after
the first infusion and was maintained for the duration of treat-
ment. Serum levels of GA101 increased in a dose-dependent fash-
ion, although there was inter-patient variability. This phase I
study demonstrated that GA101 has an acceptable safety profile
and offers encouraging activity to Japanese patients with
relapsed/refractory B-cell non-Hodgkin lymphoma. (Cancer Sci
2013; 104: 105–110)

T he advent of the type I chimeric anti-CD20 antibody
rituximab in 1997 led to significant improvements in

outcomes for patients with CD20-positive B-cell hematologic
malignancies. Rituximab in combination with chemotherapy
(R-chemo) is now the standard of care worldwide in B-cell
non-Hodgkin lymphoma (B-NHL) and chronic lymphocytic
leukemia (CLL), and maintenance therapy with rituximab is
the standard of care in follicular lymphoma (FL) in many
countries, based on a series of randomized phase III trials.(1–7)

Despite the major advances in treatment achieved with ritux-
imab, a significant number of patients relapse and some may
be refractory to treatment. There remains a clinical need for
improved treatment options for these patients. Because CD20
has become established as an important immunotherapeutic
target for B-NHL, there is interest in developing anti-CD20
antibodies with different functional activity from rituximab
that might translate into improved efficacy. Antibodies that
target CD20 can be classified as one of two types based on
their mode of CD20 binding and mechanism of action.(8–11)

Type I antibodies, such as rituximab and ofatumumab, exhibit

strong complement-dependent cytotoxicity (CDC) and
antibody-dependent cell-mediated cytotoxicity (ADCC). Type
II antibodies, such as obinutuzumab (GA101), in contrast,
show effective ADCC but only weakly induce CDC. Type II
antibodies, unlike type I antibodies, are effective in inducing
non-apoptotic direct cell death of CD20-expressing cells via an
actin-dependent, lysosome-mediated mechanism.(9,12,13) In
addition, GA101 has been glycoengineered by afucosylation of
the Fc region, resulting in an improved capacity for GA101 to
recruit and activate immune effector cells and mediate
ADCC.(14) GA101 has demonstrated superior activity com-
pared with rituximab in vitro and in vivo, including increased
induction of direct cell death of lymphoma cells, increased
ADCC induction, enhanced B-cell depletion from whole
human blood,(14,15) increased antitumor activity in human
xenograft models,(14,16) and superior B-cell depletion from
lymphoid tissues of non-human primates.(14)

Based on these encouraging data, GA101 is the first type II
anti-CD20 glycoengineered antibody to enter clinical develop-
ment. Data from completed and ongoing phase I and II trials
suggest that GA101 has an acceptable safety profile and has
demonstrated promising efficacy as monotherapy in patients
with relapsed/refractory non-Hodgkin lymphoma (NHL) and
CLL of B-cell phenotype, as well as in combination with che-
motherapy in patients with relapsed/refractory FL in the EU
and North American countries.(17–22) GA101 plus chemother-
apy is currently being investigated in a series of phase III trials
in patients with rituximab-refractory indolent NHL (iNHL),
first-line iNHL and first-line diffuse large B-cell lymphoma.
We report here the safety, pharmacokinetics, pharmacodynam-
ics and efficacy data from a phase I dose-escalating study of
GA101 monotherapy in Japanese patients with relapsed/refrac-
tory B-NHL, who had previously received rituximab.

Patients and Methods

Study design and objectives. This open-label, multicenter,
dose-escalating phase I study was designed to evaluate the
safety, tolerability, pharmacokinetics and efficacy of GA101 in
Japanese patients with relapsed/refractory CD20-positive
B-NHL for whom no treatment of higher priority was avail-
able. The primary endpoint was safety of GA101, including
frequency of dose-limiting toxicities (DLT), maximum toler-
ated dose (MTD), and type, grade and frequency of adverse
events (AE). Secondary endpoints included pharmacokinetics,
pharmacodynamics and preliminary efficacy of GA101. The
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study was conducted between 2008 and 2011 at the Nagoya
Daini Red Cross Hospital, Nagoya, Japan, the National Cancer
Center Hospital, Tokyo, Japan, and the Cancer Institute Hospi-
tal, Tokyo, Japan. The study was reviewed and approved by
the Ethics Review Boards of the relevant institutions and was
conducted in accordance with the Declaration of Helsinki.
Eligible patients were 20–75 years of age with at least one

bi-dimensionally measurable lesion (>1.5 cm). Patients with a
lymphocyte count >25 000/mm3 were excluded. All patients
had a life expectancy of � 12 weeks and an Eastern Coopera-
tive Oncology Group performance status of 0–1. Patients were
required to have appropriate hematologic parameters and ade-
quate renal and liver function. All patients enrolled in the
study provided written informed consent.
Prior use of any investigational monoclonal antibody

(24 weeks), rituximab (8 weeks), or chemotherapy, radiother-
apy or any investigational product (4 weeks) before enrollment
was not permitted. Patients with previous cancers were
required to have had a disease-free period of at least 5 years,
and patients who were positive for hepatitis B (viral DNA,
surface or core antigen), hepatitis C (antibody) or human
immunodeficiency virus (antigen or antibody), and those with
serious heart disease, serious bronchospasms or symptoms of
central nervous system invasion by underlying disease were
excluded.

Treatment. Four treatment cohorts of 3 patients each were
planned; cohort 1 received 200 mg at first dose and 400 mg at
the second and subsequent doses (200/400 mg), cohort 2
received 400/800 mg, cohort 3 received 800/1200 mg and
cohort 4 received 1200/2000 mg. The dose of the first infusion
was decreased in each cohort due to initial concerns about
severe infusion-related reaction (IRR). If there were no DLT
during the first infusion, the full assigned doses were given for
the remaining eight infusions. GA101 was administered intra-
venously on days 1 and 8 of cycle 1, and on day 1 of cycles 2
–8, in 3-weekly cycles for a total of 9 doses. The infusion rate
for the first dose was 50 mg/h for the first 30 min, and was
then raised by 50 mg/h every 30 min to an upper limit of
400 mg/h if no problems were observed. For all subsequent
doses, the initial infusion rate was 100 mg/h (if no problems
were observed with the first dose) and in the absence of any
observed problems this was increased by 100 mg/h every
30 min to the upper limit of 400 mg/h.

Dose escalation. In the present study 3 patients were treated
in each cohort. Dose escalation to the next dose level was
based on DLT observed at the previous dose. Two categories
of DLT were defined. Any grade (National Cancer Institute –
Common Toxicity Criteria for Adverse Events version 3.0:
CTCAE v3.0) 4 IRR, or grade 3 IRR failing to respond to cor-
ticosteroid medication, occurring during or within 24 h of the
first infusion, was defined as DLT1. All other grade 3 or 4 AE,
regardless of which infusion they were associated with, were
defined as DLT2, with the exception of:

• Lymphopenia
• Neutropenia that did not result in febrile neutropenia and

resolved from grade 4 to grade 3 within 1 week and from
grade 3 to grade 2 within 1 week

• Thrombocytopenia that did not result in bleeding and
resolved from grade 4 to grade 3 within 1 week and from
grade 3 to grade 2 within 1 week.

If no DLT were observed then dose escalation proceeded to
the next cohort. If 1 DLT1 or DLT2 was observed in a cohort
then additional subjects were recruited in order to provide 6
cases for assessment of the particular DLT. If 2 or more
patients in a single cohort experienced DLT1 then MTD1 was

established and the first dose administered to the next cohort
was given at MTD1 followed by dose-escalation as planned for
the second dose onwards. If 2 or more cases of DLT2 were
observed with subsequent doses then the MTD2 was estab-
lished from the previous cohort, and the dose was not esca-
lated to the next level.

Statistical analysis. The sample size of this study was based
on a three-case cohort design, with 12 subjects being the mini-
mum number needed to confirm the initial safety and tolerabil-
ity of GA101 in Japanese patients. Efficacy (proportion of
response and complete response) was determined by point esti-
mates and using the Clopper–Pearson interval with a 95%
degree of confidence. Serum GA101 levels were measured by
ELISA. Pharmacokinetics analyses, concentration and pharma-
cokinetic parameters were derived using non-compartmental
model analysis. Pharmacokinetic parameters, including
AUClast, Cmax, t1/2, CL and Vd, were estimated by non-com-
partmental pharmacokinetic analysis using Phoenix WinNonlin
6.1 (Tripos, St Louis, MO, USA). The relationships between
pharmacokinetic parameters (CL and Vd) and body size (body
weight and surface area) were assessed by exploratory analysis
using TIBCO Spotfire S+8.2 (TIBOC Software, Palo Alto, CA,
USA).
The frequency and incidence of DLT (as defined above in

the subsection “Dose escalation”) was summarized in each
cohort and for all subjects. In the case of DLT events, these
were to be used to form the basis for estimating MTD. The
type, frequency and incidence of other AE were also summa-
rized in each cohort and for all subjects. The severity of AE
was graded according to the CTCAE v3.0.
Efficacy assessments were based on point estimates of the

response rate and complete remission rate, for each of which
95% confidence intervals were estimated. Tumour response
was evaluated according to the International Workshop Criteria
for NHL.(23)

This trial is registered with www.clinicaltrials.jp (number
JapicCTI-121787).

Results

Patient demographics. A total of 12 patients, all of whom
had previously been treated with rituximab or rituximab-con-
taining chemotherapy, were enrolled in the four dose cohorts
(Table 1). Lymphoma subtypes were follicular (n = 8), small
lymphocytic (n = 2), nodal marginal zone (n = 1) and
mucosa-associated lymphoid tissue (n = 1). At the time of ini-
tial presentation, 9 patients had clinical stage (Ann Arbor clas-
sification) III or IV disease, and 9 patients had extranodal
involvement.

Safety and tolerability. All 12 patients recruited to the study
received at least one dose of GA101 and were included in the
safety analysis. All patients experienced at least 1 AE during
the course of the study (Table 2). There were a total of 107
AE (all grades) recorded and these were distributed evenly
across all dose groups with no obvious evidence for a dose-
dependent effect. The majority of adverse events were grade 1
or 2 (97 of 107 total AE, 91%) and resolved with appropriate
treatment, with the most commonly reported AE being grade 1
or 2 IRR. Other common AE included leukopenia (67%), naso-
pharyngitis (58%), thrombocytopenia (58%), neutropenia
(58%), anemia (33%) and elevation of liver enzymes (alanine
transaminase or aspartate transaminase) (33%). Given the
small number of patients in this trial, an association between
dose and safety and tolerability cannot be confirmed.
In the present study, 5 patients experienced a total of 10

grade 3 or 4 events. Of these, 2 patients, both in cohort 3
(800/1200 mg), had a grade 3 IRR; however, these did not
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meet the definition of a DLT. Grade 3 or 4 neutropenia with
grade 3 leukopenia was observed in 2 patients: 1 grade 4 neu-
tropenia with grade 3 leukopenia in cohort 2 (400/800 mg)
and 1 grade 3 neutropenia with grade 3 leukopenia in cohort 4
(1200/2000 mg). These events were considered to be related to
the study drug and both patients were withdrawn at cycle 3.
One patient in cohort 3 (800/1200 mg) experienced transient
grade 3 thrombocytopenia, and this was considered to be
related to the study drug. The patient recovered without medi-
cation and continued in the study. One patient in cohort 4
experienced grade 3 herpes zoster infection approximately
2 months after the treatment period; this event was considered
an SAE and related to the study drug. No deaths were reported
during the course of the study.
No DLT1 or DLT2 events were observed, so no MTD was

identified.

Pharmacokinetics of GA101. The pharmacokinetics of GA101
following the first, second and final doses are summarized in
Table 3. GA101 displayed linear pharmacokinetics; generally
exposure (AUClast and Cmax) to GA101 increased with increas-
ing dose, whereas t1/2, CL and Vd were comparable across the
different dose levels. GA101 serum concentrations reached a
peak by the end of each infusion before slowly decreasing over
time (Fig. 1). Serum GA101 levels generally increased in a
dose-dependent manner over the investigated range (doses for
the first/subsequent infusion ranged from 100/200 mg to 1200/
2000 mg). No clear and significant relationship between phar-
macokinetic parameters (CL and Vd) at cycle 8 and body size
(body weight and body surface area) was observed (Fig. 2).

Pharmacodynamics of GA101. All patients had previously
received rituximab, and 11 of the 12 patients had an absolute
B-cell count in the range 5–240 cells/lL at baseline. One
patient had a baseline peripheral blood B-cell count of 2930
cells/lL. The observed number of B-cells rapidly decreased
following the first infusion, and the nadir was achieved in most
patients shortly after infusion on day 1. For all patients
(n = 12), B-cell depletion (<80 cells/lL) was observed at the
end of the treatment period (Fig. 3). Following treatment,
4 patients (2 in cohort 1 [200/400 mg] and 2 in cohort 3 [800/
1200 mg]) displayed B-cell recovery (over baseline or
80 cells/lL) within 52 weeks of follow-up, and 3 patients dis-
played persistent B-cell depletion during the follow-up period.
The remaining 5 patients could not be followed up for B-cell
recovery due to receiving alternative lymphoma treatment.
Human antichimeric antibodies (HACA), presumably from pre-
vious rituximab treatment, were detected in serum samples of
2 patients at the time of enrollment. Human anti-human anti-
bodies (HAHA) were not detected in any patient during the
treatment period; however, 1 patient developed HAHA during
the post-treatment 52-week follow-up period. There is no fur-
ther data of HAHA after 52-week follow-up.

Efficacy. Response assessments at the end of treatment were
available for all 12 patients in the study (Table 4). In total,
7 patients (58%) responded at the end of treatment. Of these,
2 (17%) achieved a complete response (CR), 5 (42%) achieved
a partial response (PR) and the remaining 5 (42%) had stable
disease. For the 8 patients with FL, 6 responded (75%), of
whom 2 achieved a CR. Furthermore, 1 of the 2 rituximab-
refractory patients achieved a response. Responses were
observed from low to high doses, with no obvious dose
response observed. Responses were observed in patients with
both high-affinity and low-affinity polymorphisms at residue
158 of the Fcc receptor; 1 CR and 3 PR were observed for
patients with the F/F genotype (n = 7) and 1 CR and 2 PR for
patients with the F/V genotype (n = 5). None of patients in the
study had a V/V genotype. No patients progressed or relapsed

Table 1. Patient baseline characteristics

Characteristic

Cohort 1

200/400 mg

n = 3

Cohort 2

400/800 mg

n = 3

Cohort 3

800/1200 mg

n = 3

Cohort 4

1200/2000 mg

n = 3

Total

N = 12

Male sex, n (%) 3 (100) 2 (67) 1 (33) 2 (67) 8 (67)

Median age, years 57 48 59 58 58

Lymphoma subtype, n (%)

Follicular NHL 3 (100) 2 (67) 1 (33) 2 (67) 8 (67)

Other indolent B-NHL – 1 (33) 2 (67) 1 (33) 4 (33)

Clinical stage (Ann Arbor classification), n (%)

I/II 1 (33) – – 2 (67) 3 (25)

III/IV 2 (67) 3 (100) 3 (100) 1 (33) 9 (75)

Prior rituximab, n (%) 3 (100) 3 (100) 3 (100) 3 (100) 12 (100)

B-NHL, B cell non-Hodgkin lymphoma (NHL).

Table 2. Adverse events (all grades) experienced by 2 or more

patients and grade 3 or 4 events

AE
All grades

Grade 3

or 4†

N % N %

Total patients with at least 1 AE 12 100 5 42

Total number of AE 107 – 10 –

Hematologic events, n (%)

Leukopenia 8 67 2 17

Thrombocytopenia 7 58 1 8

Neutropenia 7 58 2 17

Anemia 4 33 – –

Non-hematologic events, n (%)

Infusion-related reaction 12 100 2 17

Nasopharyngitis 7 58 – –

AST increase 4 33 – –

ALT increase 4 33 – –

Hypophosphatemia 3 25 1 8

Blood lactate dehydrogenase increase 3 25 – –

Constipation 3 25 – –

Insomnia 3 25 – –

Headache 3 25 – –

Hyperbilirubinemia 2 17 – –

Malaise 2 17 – –

Diarrhea 2 17 – –

Back pain 2 17 – –

†Other Grade 3 or 4 events not listed include anorexia (1) and herpes
zoster infection (1). Multiple occurrences of the same adverse events
in 1 individual counted only once. AE, adverse event; ALT, alanine
transaminase; AST, aspartate transaminase.
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by the end of treatment. Of the 12 patients, 10 displayed a
reduction in tumor mass at the end of the treatment. Reduction
in mass was observed across the low to high dose cohorts and
for both Fcc genotypes. Both rituximab-refractory patients
experienced a reduction in tumor mass.

Discussion

This dose-escalating, 3 + 3, phase I study was designed pri-
marily to assess the safety of up to nine doses of GA101 (200
to 2000 mg) over eight 3-weekly cycles in pretreated Japanese
patients with relapsed/refractory B-NHL. The data for the 12
patients were sufficient to confirm the initial safety and tolera-
bility of GA101 in this group and to allow assessment of
possible DLT. Most AE were grade 1 or 2 infusion-related
reactions, and 10 grade 3/4 AE occurred. No dose-limiting tox-
icities were observed and the maximum tolerated dose was not

identified. Furthermore, our results suggest that GA101 has
encouraging activity in Japanese patients with relapsed/refrac-
tory B-NHL, the end-of-treatment response rate was 58% (7 of
12 patients).
Our results demonstrate that GA101 has an acceptable safety

profile in pretreated Japanese patients. The observed safety and
tolerability of GA101 is comparable to that seen for ritux-
imab.(1–7) GA101 was well tolerated at all doses: there was no
evidence for increased toxicity with increasing dose, and no
maximum tolerated dose of GA101 was identified. IRR were
the most frequently observed adverse events and were com-
monly associated with the first infusion and resolved with
appropriate management. A total of 12 IRR were observed and
included pyrexia, chills, hypotension, nausea and vomiting.
The majority of IRR were grade 1 or 2, and 2 were grade 3.
The rate, type and grade of IRR observed in this study are
broadly similar to those reported for trials of GA101 mono-
therapy or rituximab therapy in non-Japanese patients.(1–7,21)

While exposure (AUClast and Cmax) to GA101 was dose-
dependent, there was a high degree of inter-individual variabil-
ity in the observed pharmacokinetic parameters for GA101;
this is to be expected for a study in patients as opposed to
healthy volunteers. This variability might be explained by the
small number of patients included in each cohort and their het-
erogeneity in histology and tumor load. Treatment with
GA101 resulted in rapid and sustained peripheral B-cell deple-
tion in all patients, with 4 patients experiencing B-cell recov-
ery in the 12-month follow-up period. No significant
relationship was observed between pharmacokinetic parameters
(CL and Vd) and body size (body weight and body surface
area). While the number of patients is small, this supports the
use of a fixed dose of GA101, as used in this study, rather than
adjusting the dose by body weight or surface area.
Overall, the exposure level of GA101 in this population of

Japanese patients was broadly comparable to those observed in
a phase I study of non-Japanese patients.(24) Various dose
schedules were investigated in two overseas phase I/II studies.
Based upon all available clinical data and PK modelling studies,
a flat dose of 1000 mg 3-weekly cycles was selected for Phase
III studies, with GA101 administered on days 1, 8 and 15 of the
first cycle to rapidly achieve and maintain adequate exposure

Table 3. Summary of pharmacokinetic parameters following dose 1 and 2, and the last dose of GA101

Parameter
Cohort 1

n = 3

Cohort 2

n = 3

Cohort 3

n = 3

Cohort 4

n = 3

Cycle 1 day 1 (mean ± SD)

Dose (mg) 200 400 800 1200

AUClast (lg 9 day/mL) 305 ± 39.5 768 ± 109 1470 ± 297 1970 ± 624

Cmax (lg/mL) 79.0 ± 17.2 157 ± 24.4 358 ± 37.2 415 ± 81.7

CL (mL/day) 257 ± 12.6 220 ± 49.0 347 ± 82.4 248 ± 155

t1/2 (day) 9.65 ± 2.00 10.9 ± 1.80 6.11 ± 0.617 14.5 ± 8.87

Cycle 1 day 8 (mean ± SD)

Dose (mg) 400 800 1200 2000

AUClast (lg 9 day/mL) 1630 ± 283 4190 ± 1190 6540 ± 1070 9340 ± 2060

Cmax (lg/mL) 201 ± 40.5 421 ± 56.4 669 ± 124 833 ± 186

CL (mL/day) 115 ± 43.9 80.2 ± 43.4 108 ± 16.9 69.1 ± 11.2

t1/2 (day) 17.1 ± 4.68 28.1 ± 19.7 14.2 ± 1.44 30.3 ± 7.88

Cycle 8 (mean ± SD)

Dose (mg) 400 800 1200 2000

AUClast (lg 9 day/mL) 3470 ± 1820 11 900 ± 7130 10 800 ± 722 25 100 ± 4970

Cmax (lg/mL) 359 ± 118 1200 ± 698 1040 ± 146 1910 ± 156

CL (mL/day) 38.8 ± 31.5 29.3 ± 2.61 44.1 ± 9.29 NC

t1/2 (day) 37.0 ± 19.4 25.2 ± 15.0 27.2 ± 6.23 NC

AUClast, area under curve from time zero to last quantifiable result; CL, clearance; Cmax, maximum concentration; NC, not calculated; t1/2,
half-life.

Time (day)

Se
ru

m
 R

O
50

72
75

9 
co

nc
en

tr
at

io
n 

(μ
g/

m
L)

0 7 21 42 63 84 105 126 147 168

0

500

1000

1500

2000

2500

Fig. 1. Mean serum GA101 profiles following multiple ascending
doses. Three patients per cohort; error bars show standard deviation.
Closed circle, cohort 1; closed square, cohort 2; closed triangle, cohort 3;
closed point-down triangle, cohort 4.
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levels. This identified dose and schedule of GA101 is expected
to achieve serum GA101 concentrations sufficient to saturate
the target site and provide clinical efficacy for the majority of
patients (data available on request from authors).(21,22)

The end-of-treatment response in these 12 patients was 58%
(7 patients), with 2 patients (17%) achieving a CR. While
these data are preliminary, response rates in this Japanese pop-
ulation were higher than observed in a recently reported phase
I study of GA101 monotherapy in non-Japanese patients,
where the end of treatment response was 33% (4 CR or CR
unconfirmed and 3 PR).(21) However, this difference might, in
part, be attributed to the small sample size, and the less heav-
ily pre-treated population reported here that comprised patients
solely of indolent histology.
HACA for rituximab were detected in serum samples of 2

patients at the time of enrollment. The PK data and safety
observations for these 2 patients were generally similar to
those of other patients in the study. One patient developed
HAHA for GA101 at week 52 of the follow-up period. The
serum GA101 concentration of this patient was not different
from that of other patients and was undetectable at week 28 of
follow-up (data not shown).
In conclusion, these preliminary data show that the type II

glycoengineered humanized antibody GA101 is well tolerated
and has encouraging activity in this group of Japanese patients
with indolent B-NHL previously treated with rituximab, with an
end of treatment response of 58%. Most studies of rituximab
report no ethnic differences in response or safety in B-NHL. As
previously reported,(24) our results suggest that there are no
apparent differences in the safety or efficacy of GA101 mono-
therapy in Japanese and non-Japanese indolent B-NHL patients.
The safety profile of GA101 was broadly similar for the two
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Fig. 2. Relationship between pharmacokinetic parameters (CL and Vd) and body size (body weight and body surface area): (A) CL versus body
weight at cycle 8, (B) CL versus body surface area at cycle 8, (C) Vd versus body weight at cycle 8 and (D) Vd versus body surface area at cycle 8.

Fig. 3. Individual peripheral B-cell (CD19-positive) level at each dose
level. Two patients withdrew from the study at cycle 3. Closed circle,
cohort 1; closed square, cohort 2; closed triangle, cohort 3; closed
point-down triangle, cohort 4.

Table 4. Summary of overall response at end of administration

Response, n

Cohort 1

200/400 mg

n = 3

Cohort 2

400/800 mg

n = 3

Cohort 3

800/1200 mg

n = 3

Cohort 4

1200/2000 mg

n = 3

Total (%)

N = 12

Overall response 2 2 – 3 7 (58)

Complete response – 2 – – 2 (17)

Partial response 2 – – 3 5 (42)

Stable disease 1 1 3 – 5 (42)
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populations; no dose-limiting toxicities and no dose reductions
were observed in either study. While efficacy was higher in the
Japanese patients, this can potentially be explained by differ-
ences in demographics of the two populations. However, analy-
ses of larger databases are required to confirm these initial
results. These data support the ongoing clinical investigation of
GA101 in Japanese patients with B-NHL.
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