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Abstract
Backgrounds: GALLIUM is a global phase III study that demonstrated significant improvements in progression-free survival (PFS)
for obinutuzumab plus chemotherapy (G-chemo) vs. rituximab plus chemotherapy (R-chemo) in previously untreated patients with
follicular lymphoma (FL). This study aimed to report the results of a subgroup of patients in China.
Methods: Patients were randomized to G-chemo or R-chemo. Responders received maintenance therapy for 2 years or until disease
progression. The primary endpoint was investigator (INV)-assessed PFS. Secondary endpoints included the overall response rate
(ORR) and complete response rate (CRR) at the end of induction chemotherapy, overall survival (OS), and safety.
Results:Overall, 58 patients with FL were randomized to the G-chemo (n = 25) and R-chemo arms (n = 33). The INV-assessed PFS
rate at 3 years was 81.8% in the G-chemo arm, vs. 70.2% in the R-chemo arm (hazard ratio 0.35; 95% confidence interval: 0.09–
1.34; P = 0.1120). The INV-assessed CRRs (without positron emission tomography [PET]) in these arms were 24.0% and 21.2%,
respectively, whereas the ORRs were 80.0% and 90.9%, respectively. INV-assessed CRR-PET was 52.6% in the G-chemo, vs.
60.9% in the R-chemo. Median OS was not reached in either arm. Grade 3 to 5 adverse events were more frequent in the R-chemo
arm (97.0% vs. 88.0%).
Conclusions: The results of this subgroup analysis were consistent with those of the global population, and they suggest that G-
chemo has a positive benefit–risk profile in patients from China with FL.
Trial registration: ClinicalTrials.gov, No. NCT01332968.
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Introduction

Follicular lymphoma (FL) is the most common type of
indolent B-cell non-Hodgkin lymphoma (NHL). Overall,
FL is less common in China than in the United States and
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Western Europe, accounting for <10% of NHL cases.
However, a recent study found that the mortality rates of
lymphoma and myeloma in China increased annually
between 2004 and 2016. The incidence, mortality, and
prevalence of FL within China vary by geographic region
and ethnic group.[4]
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Over the last two decades, immunochemotherapy with the
anti-CD20 monoclonal antibody rituximab has signifi-
cantly improved outcomes in patients with FL.[5-8] Chinese
guidelines for the first-line treatment of FL currently
recommend rituximab in combination with chemotherapy.
These combinations include rituximab plus cyclophospha-
mide, doxorubicin, vincristine, and prednisone (CHOP);
rituximab plus cyclophosphamide, vincristine, and pred-
nisone (CVP); and rituximab plus bendamustine.[3,9,10]

Obinutuzumab (GA101) is a glycoengineered type II anti-
CD20 monoclonal antibody, compared to rituximab, has
improved pharmacodynamic properties including greater
antibody-dependent cytotoxicity and enhanced direct B-
cell death, and these effects translate into improved clinical
outcomes.[11,12] Recently updated US National Compre-
hensive Cancer Network guidelines recommend the use
of obinutuzumab in combination with chemotherapy
(G-chemo) for patients with previously untreated FL.[13]

Furthermore, G-chemo is approved in the United States
and Europe for treating patients with previously untreated
FL.[14,15]

GALLIUM is an ongoing global phase III study comparing
the efficacy and safety of G-chemo with rituximab plus
chemotherapy (R-chemo), followed by maintenance with
obinutuzumab or rituximab alone in previously untreated
patients with indolent NHL.[16] The GALLIUM study
demonstrated that G-chemo was associated with signifi-
cantly better progression-free survival (PFS; primary
endpoint) than R-chemo in previously untreated patients
with FL,[16] and clinically meaningful improvements were
observed after a median follow-up of >6 years.[17]

To date, trials of obinutuzumab in Chinese patients have
not demonstrated any ethnic differences. For example, in
the GERSHWIN trial of patients with relapsed/refractory
NHL, the safety and efficacy of obinutuzumab mono-
therapy in Chinese patients with B-cell lymphoma were
similar to those of previous studies of non-Chinese
patients.[18] A subgroup analysis (Chinese subgroup)
was conducted in patients with FL enrolled in the
GALLIUM study across 13 study sites in China. This
analysis aimed to evaluate the efficacy and safety of G-
chemo in patients from China with previously untreated
FL and determine whether the benefit–risk balance of G-
chemo in these patients is consistent with that observed in
the global study population.
Methods

Ethics approval

The study was conducted in accordance with the Interna-
tional Conference on Harmonization guidelines for Good
Clinical Practice, and the studyprotocolwasapprovedbyall
relevant local Ethics Committees (No. A2013-005-07). All
patients provided written informed consent.
Patient population

The eligibility criteria were as follows: ≥18 years old;
histologically documented, previously untreated, CD20-
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positive FL (grade 1–3a); advanced disease (stage III/IV, or
stage II with largest tumor diameter ≥ 7 cm); at least one
bidimensionally measurable lesion; Eastern Cooperative
Oncology Group performance status 0 to 2; adequate
hematologic function; and a requirement for treatment
according to the Groupe d’Étude des Lymphomes
Folliculaires criteria.[19]
Study design and treatments

This was an exploratory subgroup analysis of patients
enrolled into the phase III, open-label, multicenter,
randomized GALLIUM study at sites in China (hereafter
referred to as Chinese patients). Patients were enrolled
between April 24, 2013 and December 28, 2013 and
randomized (1:1) to receive intravenous infusions of
obinutuzumab at a dose of 1000 mg (on days 1, 8, and
15 of cycle one and on day 1 of subsequent cycles) or
rituximab at a dose of 375 mg/m2 of body surface area (on
day 1 of each cycle) for six or eight cycles depending on the
chemotherapy regimen. The choice of chemotherapy was
decided by each study center, and the regimen consisted of
either six cycles of CHOP or eight cycles of CVP. Although
bendamustine was approved in many countries at the
time of enrollment, it was not approved for treatment in
China; therefore, no patients in the Chinese subpopulation
received bendamustine. Patients who were allocated to the
CHOP regimen received antibody monotherapy for an
additional two cycles (ie, eight cycles of obinutuzumab or
rituximab in total). Patients with a complete response (CR)
or partial response at the end of induction (EOI) therapy
received maintenance therapy with obinutuzumab 1000
mg or rituximab 375 mg/m2 every 2 months for 2 years or
until disease progression. Patients with stable disease did
not receive maintenance therapy [Supplementary Figure 1,
http://links.lww.com/CM9/A746].
Study endpoints

The primary endpoint of GALLIUM was investigator
(INV)-assessed PFS (defined as the time from randomiza-
tion to progression, relapse, or death from any cause).
Secondary endpoints included PFS assessed by an
independent review committee (IRC), the overall response
rate (ORR) and CR rate at EOI, overall survival (OS),
event-free survival (EFS), disease-free survival (DFS), the
duration of response (DOR), and the time to new anti-
lymphoma treatment (TTNALT). Safety was monitored
throughout the study.
Assessments

Tumor response was assessed according to the Revised
Response Criteria for Malignant Lymphoma[20] with and
without 18F-fluorodeoxyglucose-positron emission tomog-
raphy (FDG-PET). Assessments included computed to-
mography (CT), magnetic resonance imaging if CT was
contraindicated, and bone marrow biopsy. Response was
assessed after four CHOP or CVP treatment cycles, at EOI,
and then every 2 months for 2 years (maintenance phase).
Further assessments were performed every 3 to 6 months
thereafter, with CT performed every 6 to 12 months, until
progression or study withdrawal. Adverse events (AEs),
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serious AEs (fatal, life threatening, prolongs inpatient
hospitalization, persistent or significant disability/incapac-
ity, induce later fertility abnormalities etc; SAEs), and AEs
of special interest (AESIs) were assessed throughout the
study.
Statistical analyses

The clinical cut-off date was September 10, 2016 for both
the global and Chinese subgroup efficacy analyses
(snapshot: November 25, 2016) and safety analysis
(snapshot: May 5, 2017). For the global GALLIUM
population, the sample size was calculated to give the trial
80% power to detect a difference in PFS between the
treatment groups that corresponded to a 26% lower risk of
progression, relapse, or death for the G-chemo group
compared to the R-chemo group. The study was not
powered to detect differences in an exploratory single-
country subgroup analysis.

Efficacy analyses included all randomized patients with FL
(intent-to-treat [ITT] population). All patients with FL
who received any study treatment were included in the
safety analysis. Time-to-event endpoints (including PFS)
were described using Kaplan-Meier estimates, and treat-
ment arms were compared using log-rank tests stratified by
the type of chemotherapy and Follicular Lymphoma
International Prognostic Index (FLIPI). Treatment effect
estimates were expressed as hazard ratios (HRs) based on
stratified Cox proportional-hazards models and presented
with 95% confidence intervals (CIs). Response rates were
compared using stratified Cochran-Mantel-Haenszel tests.
Two-sided P values were reported. Statistical analyses
were conducted using SAS v9.4 (SAS Institute, Inc., Cary,
NC, USA).

Full details of the study methodology have been previously
published.[16]
Figure 1: Flowchart of patient treatment. AE: Adverse event; G-chemo: Obinutuzumab-chem
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Results

Patients characteristics

The characteristics of the Chinese subgroup are presented
in Figure 1. In total, 58 patients with FLwere enrolled from
13 study sites in China and included in the efficacy analysis
(Chinese ITT subpopulation: G-chemo, n = 25; R-chemo,
n = 33). All randomized patients with FL in the Chinese
subpopulation received study treatment, and they were
included in the safety analysis. Overall, 20 (80.0%)
patients in the G-chemo group and 29 patients (87.9%) in
the R-chemo group completed induction therapy, and
maintenance therapy was completed by 18 (72.0%)
patients in the G-chemo arm and 21 (63.6%) patients in
the R-chemo arm. At the clinical cut-off date, 19 patients
had withdrawn from the study (G-chemo, n = 7; R-chemo,
n = 12) as presented in Figure 1.

Baseline demographic characteristics were generally well
balanced across the two treatment arms. The prevalence of
advance disease was higher in the G-chemo arm than in the
R-chemo arm [Table 1]. The majority of patients were
allocated to receive CHOP chemotherapy (R-chemo,
93.9%; G-chemo, 88.0%), and the remaining patients
received CVP. The median time on study was 37.1 months
(range: 0.9–40.6).
Efficacy

The results for INV-assessed PFS in the Chinese ITT
subpopulation are presented in Figure 2A. Treatment with
G-chemo resulted in a clinically meaningful (65%)
reduction in the risk of progression or death compared
to R-chemo. The number of PFS events was four (16.0%)
in the G-chemo arm, vs. nine (27.3%) in the R-chemo arm
(HR= 0.35; 95%CI= 0.09–1.34; P= 0.112, stratified log-
rank test). The estimated proportion of patients who were
progression-free at 3 years was 81.8% (95% CI = 58.5–
otherapy; R-chemo: Rituximab-chemotherapy.
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Table 1: Baseline patient demographics and disease characteristics (Chinese ITT subpopulation).

Characteristic G-chemo (n = 25) R-chemo (n = 33)

Median age, years (range) 52 (31–67) 48 (31–79)
Male, n (%) 12 (48.0) 16 (48.5)
ECOG PS 0–1, n (%) 25 (100.0) 33 (100.0)
Ann Arbor stage at diagnosis, n (%)
I 1 (4.2) 0
II 0 1 (3.0)
III 11 (45.8) 25 (75.8)
IV 12 (50.0) 7 (21.2)
Missing 1 0

FLIPI, n (%)
Low (0, 1) 7 (28.0) 8 (24.2)
Intermediate (2) 7 (28.0) 16 (48.5)
High (≥3) 11 (44.0) 9 (27.3)

FLIPI 2, n (%)
Low (0) 5 (20.0) 8 (24.2)
Intermediate (1–2) 12 (48.0) 19 (57.6)
High (≥3) 8 (32.0) 6 (18.2)

Bone marrow involvement, n (%) 9 (36.0) 7 (21.2)
Extranodal involvement, n (%) 12 (48.0) 13 (39.4)
Bulky disease (≥ 7 cm), n (%) 10 (40.0) 12 (36.4)
B-symptoms

∗
10 (40.0) 16 (48.5)

Median time from initial diagnosis to randomization, months (range) 1.23 (0.3–31.5)† 1.38 (0.2–33.5)
Chemotherapy regimen, n (%)
CHOP 22 (88.0) 31 (93.9)
CVP 3 (12.0) 2 (6.1)

∗
Fever, night sweats, and/or weight loss. †Data missing for one patient. CHOP: Cyclophosphamide, doxorubicin, vincristine, and prednisone; CVP:

Cyclophosphamide, vincristine, and prednisone; ECOG PS: Eastern Cooperative Oncology Group performance status; FLIPI: Follicular Lymphoma
International Prognostic Index; G-chemo: Obinutuzumab chemotherapy; ITT: Intent-to-treat; R-chemo: Rituximab chemotherapy.
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92.8) in the G-chemo arm, vs. 70.2% (95% CI = 50.5–
83.2) in the R-chemo arm [Figure 2A].

The results of PFS basedon IRCassessmentswere consistent
with theanalysis of INV-assessedPFS. In total, therewere 14
IRC-assessed PFS events in the Chinese subpopulation,
including 4 (16.0%) events in the G-chemo arm and 10
(30.3%) events in the R-chemo arm (stratified HR = 0.29;
95% CI = 0.08–1.11; P = 0.058; Figure 2B). At the clinical
cut-off date, the 3-yearOS ratewas 95.5% (95%CI= 71.9–
99.4) in the G-chemo arm, compared to 90.2% (95% CI =
72.5–96.7) in the R-chemo arm (P = 0.45).MedianOSwas
not reached in either treatment arm [Figure 2C].

Based on the INV assessment (CT and clinical data without
FDG-PET), the CR rate in the G-chemo arm was 24.0%
(95%CI= 9.4–45.1), and the ORRwas 80.0% (95%CI=
59.3–93.2). In the R-chemo arm, the CR rate was 21.2%
(95%CI= 9.0–38.9), and the ORRwas 90.9% (95%CI=
75.7–98.1). The INV-assessed CR rates with PET for G-
chemo and R-chemo were 52.6% and 60.9%, respectively
[Table 2].

Comparisons of the two treatment arms with respect to
INV-assessed secondary efficacy endpoints (DOR, DFS,
EFS, and TTNALT) are summarized in Supplementary
Table 1, http://links.lww.com/CM9/A746.

The results of subgroup analyses of PFS (by INV and IRC
assessment) according to baseline demographics, prognos-
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tic factors, and stratification factors are presented in
Supplementary Figure 2, http://links.lww.com/CM9/A746.
Safety

All Chinese patients in both treatment arms experienced at
least one AE (any grade) [Table 3]. The most common AEs
(≥30% in either treatment arm, G-chemo vs. R-chemo)
were leukopenia (72.0% vs. 78.8%), neutropenia (64.0%
vs. 72.7%), infusion-related reaction (IRR; 56.0% vs.
45.5%), pyrexia (48.0% vs. 36.4%), thrombocytopenia
(40.0% vs. 21.2%), increased alanine aminotransferase
levels (36.0% vs. 21.2%), bone marrow failure (32.0% vs.
15.2%), and alopecia (16.0% vs. 36.4%). All AEs
affecting ≥10% of patients in either treatment arm are
presented in Supplementary Table 2, http://links.lww.com/
CM9/A746. A higher proportion of patients in the G-
chemo arm experienced SAEs (44.0% vs. 33.3%) [Table 3].
The most common SAEs (G-chemo vs. R-chemo) were
febrile neutropenia (4.0% vs. 6.1%), sinus bradycardia
(8.0% vs. 0.0%), lung infection (4.0% vs. 9.1%), IRR
(8.0% vs. 0.0%), interstitial lung disease (8.0% vs. 9.1%),
and hypotension (8.0% vs. 0.0%), whereas all other SAEs
were isolated cases.

The incidence of grade 3 to 5 AEs, AESIs, and AEs leading
to discontinuation or dose modification of any study drug
is summarized in Table 3. Overall, the incidence of grade 3
to 5 AEs in the Chinese subpopulation was numerically
higher in the R-chemo arm (97.0%) than in the G-chemo
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Figure 2: Kaplan-Meier curves of (A) INV-assessed PFS, (B) IRC-assessed PFS, and (C) OS (Chinese ITT subpopulation). G-chemo: Obinutuzumab chemotherapy; INV: Investigator; IRC:
Independent review committee; ITT: Intent-to-treat; OS: Overall survival; PFS: Progression-free survival; R-chemo: Rituximab chemotherapy.
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arm (88.0%). The incidence of grade 3 to 5 IRR was
12.1% in the R-chemo arm, vs. 20.0% in the G-chemo
arm. No patients withdrew from treatment because of an
IRR. AEs leading to dose modifications were more
frequent in the G-chemo arm (80.0%) than in the R-
chemo arm (63.6%).

Two patients (6.1%) in the R-chemo arm experienced a
fatal AE. One patient experienced grade 5 lung adenocar-
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cinoma, which was considered by the INV to be related to
study treatment, and the other patient had a cerebrovas-
cular accident considered unrelated to treatment. There
were no deaths attributable to AEs in the G-chemo arm.
Discussion

This subgroup analysis of the GALLIUM study demon-
strated the efficacy and safety of G-chemo in 58 Chinese

http://www.cmj.org


Table 2: Comparison of INV- and IRC-assessed EOI response rates without and with PET (Chinese ITT subpopulation).

INV-assessed IRC-assessed

Variables
G-chemo
(n = 25)

R-chemo
(n = 33)

G-chemo
(n = 25)

R-chemo
(n = 33)

Without PET
CR or PR, n/N (%) 20/25 (80.0) 30/33 (90.9) 21/25 (84.0) 29/33 (87.9)
CR, n/N (%) 6/25 (24.0) 7/33 (21.2) 10/25 (40.0) 11/33 (33.3)

With PET
CR or PR, n/N (%) 16/19 (84.2) 19/23 (82.6) 16/19 (84.2) 18/23 (78.3)
CR, n/N (%) 10/19 (52.6) 14/23 (60.9) 14/19 (73.7) 12/23 (52.2)

CR: Complete response; EOI: End of induction; G-chemo: Obinutuzumab chemotherapy; INV: Investigator; IRC: Independent review committee; ITT:
Intent-to-treat; PET: Positron emission tomography; PR: Partial response; R-chemo: Rituximab chemotherapy.

Table 3: Summary of AEs after treatment of G-chemo or R-chemo (n [%]).

Variable G-chemo (n = 25) R-chemo (n = 33)

Any AE 25 (100.0) 33 (100.0)
Grade 1 to 2 3 (12.0) 1 (3.0)
Grade 3 to 4 22 (88.0) 30 (90.9)
Grade 5 0 2 (6.1)x

Serious AE 11 (44.0) 11 (33.3)jj

AE leading to discontinuation of any study drug
∗

3 (12.0) 7 (21.2)
AE leading to dose modification of any treatment 20 (80.0) 21 (63.6)
AESI (any grade)†

Neutropenia 18 (72.0) 25 (75.8)
Infection 9 (36.0) 15 (45.5)
IRR 16 (64.0) 15 (45.5)
Thrombocytopenia 10 (40.0) 7 (21.2)
Acute thrombocytopenia 2 (8.0) 0
Hemorrhagic event 1 (4.0) 1 (3.0)
Cardiac AE 8 (32.0) 3 (9.1)
Tumor lysis syndrome 0 0
GI perforation 0 0
Second malignancy 0 2 (6.1)¶

Hepatitis B reactivation‡ 1 (4.0) 1 (3.0)
∗
Chemotherapy, G or R. †Grade 3 to 5 AESI (G-chemo vs. R-chemo): neutropenia, 60.0% vs. 72.7%; infections, 12.0% vs. 24.2%; IRR, 20.0% vs.

12.1%; thrombocytopenia, 20.0% vs. 6.1%, acute thrombocytopenia 4.0% vs. 0; hemorrhagic events, 0 vs. 3.0%; cardiac AEs, excluding IRR, 4.0% vs.
0. ‡One grade 1AE during maintenance (G-chemo) and one grade 3 AE during induction (R-chemo). xLung adenocarcinoma (n = 1) and cerebrovascular
accident (n = 1). jjIncludes two grade 5 AE. ¶One grade 1 AE and one grade 5 AE. AEs: Adverse event; AESI: AE of special interest; G-chemo:
Obinutuzumab chemotherapy; GI: Gastrointestinal; IRR: Infusion-related reaction; R-chemo: Rituximab chemotherapy.
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patients with previously untreated FL. G-chemo produced
a clinically meaningful improvement in INV-assessed PFS
vs. R-chemo, and AEs were manageable. Overall, the data
were comparable with the results from the global
GALLIUM FL population. At the time of the current
analysis, the OS results were relatively immature.

EOI response rates according to CT were similar between
the R-chemo and G-chemo arms and comparable to those
reported in the global GALLIUM FL population.[16] In this
study, response was assessed both with and without PET
imaging at EOI. The response assessment with PET, which
more accurately identifies residual lymphoma than CT
alone, may be prognostic for outcome.[21] In the global
GALLIUM FL population, the CR rates were comparable
between the arms; however, because of the limited sample
size of the Chinese subpopulation, no firm conclusions can
be drawn in the present analysis.
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Overall, the nature and severity of AEs reported in Chinese
patients in the G-chemo arm were consistent with the
safety profile observed in the global FL population in the
GALLIUM study,[16] as well as the already known safety
profile of G-chemo. There were no unexpected safety
findings for obinutuzumab, and AEs were clinically
manageable. The incidence of thrombocytopenia (G-
chemo, 40.0%; R-chemo, 21.2%), neutropenia (G-chemo,
72.0%; R-chemo, 75.8%R-chemo), and grade 3 to 5 IRRs
(G-chemo, 20.0%; R-chemo, 12.1%) was higher in the
Chinese subpopulation than in the global FL population
in both treatment arms (thrombocytopenia: G-chemo,
11.4%; R-chemo, 7.5%; neutropenia: G-chemo, 51.3%;
R-chemo, 45.1%; grade 3 to 5 IRRs: G-chemo, 12.4%; R-
chemo, 6.7%). Of note, the higher incidence of neutrope-
nia did not lead to an increased incidence of infection,
which may have been mitigated by the use of granulocyte
colony-stimulating factor prophylaxis in the G-chemo arm

http://www.cmj.org
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(number of patients receiving granulocyte colony stimu-
lating factor: G-chemo, 14 [56.0%]; R-chemo, 18
[54.5%]). In contrast to the global FL population, grade
3 to 5 AEs were more frequent in patients receiving R-
chemo (97.0%) than in those receiving G-chemo (88.0%).

Although the patient and disease characteristics at baseline
were generally similar between the treatment groups,
Chinese patients in the G-chemo arm tended to have higher
rates of advanced-stage disease (FLIPI ≥ 3) than those in
the R-chemo arm. The choice of chemotherapy regimens in
China differed from the global GALLIUM FL population,
which may have been influenced by the higher proportion
of patients with a high FLIPI in the Chinese population and
differences in the age of patients at baseline (ie, the Chinese
subpopulation was younger than the global FL population
[median age: G-chemo, 52 vs. 60 years; R-chemo, 48 vs.
58 years]). The number of patients allocated to receive
CHOP was higher in the Chinese subpopulation (R-
chemo, 93.9%; G-chemo, 88.0%) than in the global FL
population (R-chemo, 33.8%; G-chemo, 32.4%). AE
profiles may have been influenced by the selection of
chemotherapy. An exploratory analysis of the GALLIUM
results in Japanese patients also demonstrated high rates of
neutropenia, and this finding was possibly related to the
extensive use of CHOP chemotherapy because bendamus-
tine was only approved in Japan in December 2016.[22]

The limitations of this Chinese subpopulation analysis
included the small number of patients in each treatment
arm, which limited the interpretation of the results because
of the insufficient power to detect between-group differ-
ences. Furthermore, because this trial was not designed to
compare CHOP and CVP chemotherapy regimens and
because the selection of chemotherapy regimens was not
randomized, there may be confounding differences
between the CHOP and CVP subgroups regarding the
baseline characteristics of patients.

In conclusion, the results of this exploratory analysis of
Chinese patients with previously untreated FL in the
GALLIUM study were consistent with the results of the
global GALLIUM FL population, which revealed clinically
meaningful improvements in PFS in the G-chemo arm in
the first-line setting. Furthermore, the results of this
subgroup analysis support G-chemo as a well-tolerated
and effective treatment option for previously untreated
Chinese patients with FL.
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who_we_are_how_we_work/clinical_trials/our_commit
ment_to_data_sharing.htm.
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