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For patients with follicular lymphoma (FL) requiring 
treatment, survival advantages have been shown with the 
addition of anti-CD20 monoclonal antibodies (mAbs) 
to conventional chemotherapy regimens versus chemo-

therapy alone for first-line treatment.1 Rituximab was the first 
anti-CD20 agent approved for FL treatment, and obinutuzumab 
is a type II anti-CD20 mAb with a distinct mode of action versus 
rituximab.2–4 In the phase III GALLIUM trial, obinutuzumab 
plus chemotherapy demonstrated improved progression-free 
survival versus rituximab plus chemotherapy in patients with 
previously untreated, advanced FL.5–7

Obinutuzumab is currently administered by intravenous (IV) 
infusion over 3–4 hours. Previous studies found rituximab was 
well tolerated as a shorter 90-minute infusion by patients who 
did not experience grade ≥3 infusion-related reactions (IRRs) 
after the first standard-rate infusion.8 A 90-minute short dura-
tion infusion (SDI) of obinutuzumab may offer the potential 

to reduce time and resources required to administer treatment, 
providing time and cost savings for both patients and healthcare 
settings.

GAZELLE (NCT03817853) was an international, open-la-
bel, multicenter, single-arm, phase IV study investigating the 
safety and efficacy of a 90-minute SDI of obinutuzumab as 
induction (with chemotherapy) and maintenance (as monother-
apy) in patients with previously untreated, advanced FL. Here, 
we report the primary results from GAZELLE, focusing on the 
induction phase of treatment.

All enrolled patients had histologically documented CD20+ 
FL (grade 1–3a), Eastern Cooperative Oncology Group perfor-
mance status 0–2, and advanced disease (stage III or IV, or stage 
II with bulky disease). During the induction phase, IV obinutu-
zumab (1000 mg) was administered on days (D) 1, 8, and 15 of 
cycle (C) 1, and on D1 thereafter, plus chemotherapy selected 
by the investigator for 6–8 cycles (bendamustine; cyclophos-
phamide, doxorubicin, vincristine, and prednisone [CHOP]; or 
cyclophosphamide, vincristine, and prednisone [CVP]; Suppl. 
Methods). Obinutuzumab was administered at the standard 
infusion rate in C1. Patients without a grade ≥3 IRR in C1 
received obinutuzumab as a 90-minute SDI (or <110 min) from 
C2 onwards (including in the maintenance phase). IRRs were 
defined as any events that occurred during or within 24 hours 
from the end of study treatment infusion and were judged by an 
investigator as related to the infusion of study treatment compo-
nents. Patients with grade ≥3 IRR in C1 received obinutuzumab 
at the standard infusion rate in C2, and obinutuzumab SDI from 
C3 onwards if no grade ≥3 IRRs occurred in C2. Patients with 
a second grade ≥3 IRR or a grade 4 IRR (regardless of infusion 
rate) discontinued obinutuzumab.

The primary end point was the incidence of grade ≥3 IRRs 
during C2 (severity determined according to the National 
Cancer Institute Common Terminology Criteria for Adverse 
Events version 5.0). Secondary safety end points included the 
incidence, nature, and severity of all-causality adverse events 
(AEs), and the incidence, timing, and duration of IRRs (any 
grade). Investigator-assessed objective response rate (ORR) at 
the end of induction (EOI) according to the site-specific guide-
lines9–11 was a key secondary end point. Patient-reported out-
comes (MD Anderson Symptom Inventory [MDASI] scores12) 
and provider-reported outcomes were exploratory end points. 
For data sharing information, see Suppl. Methods.
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At data cutoff (December 3, 2020), 114 patients were enrolled 
from 32 centers across 7 countries. A total of 113 patients 
started induction therapy and comprised the overall popula-
tion. Fourteen patients from this population were subsequently 
excluded, leaving 99 patients in the SDI population (Suppl. 
Figure S1). Baseline patient and disease characteristics are 
summarized in Suppl. Table S1. Obinutuzumab-bendamustine 
(45.1% of patients) was the most common treatment regimen, 
followed by obinutuzumab-CHOP (38.1%); 16.8% of patients 
received obinutuzumab-CVP.

During the induction phase, the overall median cumulative 
obinutuzumab dose was 8000 mg (range, 80–10,000 mg). At 
C1D1 and C1D8, the proportion of patients with low obinutu-
zumab dose intensity (<90%) was 2.7% and 1.8%, respectively 
(no low dose intensity occurred after C1D8). During the induc-
tion phase, 46 patients (40.7%) had ≥1 obinutuzumab infusion 
modification (Suppl. Table S2). Most infusion modifications 
were reported during C1 and due to AEs. Infusion interruption 
was the most common modification. For details of premedi-
cation administration and chemotherapy exposure, see Suppl. 
Results.

The median obinutuzumab SDI duration in each cycle of C2–
C8 was 95.0–98.0 minutes (Figure 1). Obinutuzumab infusion 
duration during this part of the induction period was ≤110 min-
utes in >90% of patients.

Almost all patients (99.1%) experienced AEs of any grade (all 
causality) during the induction period (Suppl. Table S3). Grade 
≥3 AEs and serious AEs (SAEs) were reported in 69.0% and 
18.6% of patients, respectively. The most common grade ≥3 AEs 
were neutropenia (49.6%), leukopenia (11.5%), and lymphope-
nia (10.6%); SAEs experienced by ≥2 patients were febrile neu-
tropenia (4.4%), pneumonia (2.7%), and neutropenia (1.8%). 
Infections and infestations were reported for 45 of 113 patients 
(39.8%; 64 events), with grade ≥3 infections or infestations 
reported for 10 of 113 patients (8.8%; 14 events).

No patients experienced a grade ≥3 IRR with obinutuzumab 
SDI in C2 (primary end point; Figure 2). IRRs were reported 
in 71 of 113 patients (62.8%), with most occurring on C1D1. 
Grade 3 IRRs were reported in 7 of 113 patients (6.2%) during 
the study; no grade 4 or grade 5 IRRs were reported. Of the 99 
patients in the SDI population who received obinutuzumab SDI 
in C2, 10 (10.1%) experienced an IRR (grade 1, 8.1%; grade 2, 

2.0%). In subsequent cycles, only 1 patient experienced a grade 
≥3 IRR with obinutuzumab SDI (grade 3 hypertension in C5, 
which resolved on the same day).

The most common IRR symptoms at any infusion rate in the 
overall population were nausea (23.0%), pyrexia (11.5%), and 
chills (10.6%). Most patients who experienced an IRR during 
C1 and C2 recovered/resolved their IRR. One patient discontin-
ued the study due to an IRR during C1, and no patients discon-
tinued due to an IRR in C2 or later (overall population).

Of 113 patients in the overall population, 104 had an 
available response assessment at EOI. The ORR was 86.7% 
(98/113), including 67.3% of patients with a complete response 
([CR], 76/113) and 19.5% (22/113) with a partial response. Six 
patients (5.3%) had progressive disease. Data were missing for 
the remaining 9 of 113 patients (8.0%), who were counted as 
nonresponders. In a subgroup of patients with fluorodeoxyglu-
cose positron emission tomography scans evaluated by Lugano 
2014 criteria9 (n = 57), the ORR at EOI was 96.5% (55/57; CR, 
80.7% [46/57]; Suppl. Table S4).

Mean MDASI scores were low at baseline and remained sta-
ble from baseline to EOI (Suppl. Figure S2), with a mean change 
in symptom severity score of −0.1 (SD, 1.4) and mean change in 
interference score of −0.4 (SD, 2.4). Mean MDASI scores did not 
differ between risk subgroups (data not shown).

For the administration of obinutuzumab as an SDI compared 
with the standard-rate infusion, staff time savings of ≥1 hour 
were reported for 58 of 64 nurse evaluators (90.6%) and 44 
of 51 (86.3%) physician evaluators, with a ≥4-hour time sav-
ing reported for 8 of 51 (15.7%) physicians. Compared with 
the standard-rate infusion, obinutuzumab SDI was considered 
much more convenient to administer by 42 of 64 nurse evalu-
ators (65.6%) and 42 of 51 physician evaluators (82.4%) and 
was preferred by 59 of 62 nurses (95.2%) and 50 of 51 physi-
cians (98.0%); reasons for this preference included patient and 
clinic/staff time savings.

In summary, this study found that obinutuzumab adminis-
tered as an SDI in C2 and beyond was well tolerated with no new 
safety signals, in patients with previously untreated, advanced FL. 
These results were consistent with previous studies showing the 
tolerability of obinutuzumab SDI in patients with diffuse large 
B-cell lymphoma13 and support the feasibility of obinutuzumab 
SDI delivery, as has been previously reported for rituximab.8,14 
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Figure 1. Median duration of obinutuzumab infusion by cycle during induction (overall population). aCycles 7 and 8 only included patients who 
received CVP. C = cycle; CVP = cyclophosphamide, vincristine, and prednisone; D = day; SDI = short duration infusion. 
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The higher frequency of IRRs observed with obinutuzumab- ver-
sus rituximab-chemotherapy in the GALLIUM trial5–7 did not 
appear to be a limitation for obinutuzumab SDI in this study.

The EOI ORR from this study (86.7%) was in line with that 
reported in the GALLIUM trial (88.5%) using a standard 3- 
to 4-hour obinutuzumab infusion (~195 min).5 These results 
highlight that responses were essentially the same with SDI 
administration of obinutuzumab compared to the standard-rate 
infusion, regardless of infusion time.

Additionally, obinutuzumab SDI demonstrated a minimal 
impact on patient quality of life, with relatively stable MDASI 
scores throughout the induction period, as well as the potential 
for time and cost savings. Time savings of ≥1 hour compared 
with the standard-rate infusion were reported by >85% of nurses 
and physicians, with a ≥4-hour time saving reported by 16% of 
physicians. The reporting of time savings of ≥4 hours, when the 
standard infusion rate for obinutuzumab is 3–4 hours, suggested 
that evaluations were based on the entire time patients were in the 
clinic, rather than just the infusion time. SDI administration was 
preferred by the majority (>95%) of healthcare providers, mainly 
due to the time savings for both healthcare staff and patients.

Study limitations include the single-arm study design, lack of 
pharmacokinetic data, and relatively small number of patients, 
although the number of patients enrolled was in accordance 
with the planned sample size.

In conclusion, our results suggest that obinutuzumab SDI is likely 
to improve the convenience for patients with FL and efficiency for 
infusion facilities, without compromising safety or efficacy.
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