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GALLIUM: Frontline Obinutuzumab-Based vs 
Rituximab-Based Chemoimmunotherapy

§ International randomized, open-label phase III study

‒ Obinutuzumab was designed to achieve enhanced therapeutic activity compared with rituximab

Adult patients with untreated 
CD20+ iNHL (grade 1-3a)*; stage 
III/IV or stage II bulky disease (≥ 7 

cm); ECOG PS 0-2
(N = 1202)

*All data presented for patients with FL, although study also enrolled patients with MZL (randomized separately). 
†Patients with SD at EOI followed up to 2 yrs for PD.

§ Primary endpoint: PFS by investigator in patients with FL
§ Secondary endpoints: PFS by IRC, OS, DFS, DoR, TTNT, CR/ORR at EOI (± FDG-PET), safety

Stratified by chemotherapy, FLIPI, 
geographic region

Marcus et al. N Engl J Med. 2017;377:1331.

Obinutuzumab
(n = 539)

Rituximab
(n = 527)

CR or PR 
at EOI visit†

Obinutuzumab +
CHOP, CVP, or Bendamustine

(n = 601)

Rituximab +
CHOP, CVP, or Bendamustine

(n = 601)

INDUCTION MAINTENANCE

For 2 yrs 
or 

until PD

Marcus et al NEJM 2017



GALLIUM Final Analysis: PFS Benefit After 8 Years Follow-Up

Townsend W et al. EHA 2022;Abstract S206.

R = rituximab; G = obinutuzumab
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RELEVANCE: R2 vs. R-chemo in frontline FL, 6 year follow-up

4Morschhauser et al. JCO 2022

Intention-to-Treat
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AUGMENT: Rituximab + Lenalidomide vs. Rituximab+ placebo
Efficacy

• Leonard JP, et al. J Clin Oncol. 2019;37:1188-1199.
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Median PFS by IRC
• R2 = 39.4 months
• R-placebo = 14.1 months
HR = 0.46

2-year OS
• R2 = 93%
• R-placebo = 87%
Median follow-up 28.3 months
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CHRONOS-3 in R/R iNHL: PFS

• Zinzani PL. et al. EHA 2021, abstract S211.



PI3K Inhibitors: Emerging Agents
Zandelisib: Phase III COASTAL Study for FL and MZL

ELIGIBILITY CRITERIA
Major Inclusion Criteria
• Adult male or female subjects
• Histologically confirmed diagnosis of CD20-positive iNHL with 

histological subtype limited to:
- FL Grades 1, 2, or 3a
- MZL (splenic, nodal, or extra-nodal)

• R/R FL or MZL who received ≥ 1 prior line of therapy, which must 
have included an anti-CD20 antibody in combination with 
chemotherapy or lenalidomide

• At least one bi-dimensionally measurable lesion > 1.5 cm
• Adequate hematological, renal, and hepatic function
• Eastern Cooperative Oncology Group performance status score 0-1
Major Exclusion Criteria
• Histologically confirmed diagnosis of FL Grade 3b or transformed 

disease
• Subjects who received both R + bendamustine and R + CHOP (or 

other anthracycline-containing regimen) as previous lines of therapy, 
and those who received only single-agent anti-CD20 mAb therapy as 
a prior line of treatment

• Prior therapy with PI3K inhibitors
• Ongoing or history of drug-induced pneumonitis
• Known lymphomatous involvement of the central nervous system
• Seropositive for or active viral infection with HBV, HCV, or HTLV-1

Rituximab + B (28 D cycles) x 6 or
Rituximab + CHOP (21 D cycles) x 6

CD20 positive iNHL:
• FL Gr 1, Gr 2, or Gr 3a
• MZL (splenic, nodal, or extra-nodal)

≥1 prior lines of therapy*

Zandelisib x 
26 cycles

R 375 mg/m2 4 x weekly in cycle 1, 
then Day 1 of Cycles 3-6

Zandelisib IDT of 60 mg/day on 
Days 1-7 of each 28-day cycle

N = 534 participants

Jurczak, et al. Blood. 2021; 138 (Supplement 1): 2430.

Primary endpoints

PFS

Secondary endpoints

ORR, CRR, OS, TTNT, PFS2, PRO, Safety



BGB-3111-212 – ROSEWOOD STUDY
A Phase 2, Multicenter, Open-Label, Randomized Trial for Patients with Relapsed or Refractory Follicular Lymphoma

Eligibility

• Adult patients with 
histologically confirmed grade 
1-3a FL

• Patients with R/R disease, 
previously treated with ≥ 2 
prior systemic treatments 
including an anti-CD20 
antibody and an appropriate 
alkylator-based combination 
therapy

• Measurable disease

• ECOG-PS 0-2

• Adequate organ functions

• No prior BTK inhibitor 
exposure

ARM A
Zanubrutinib plus obinutuzumab

N = 140
Until PD/unacceptable toxicity

ARM B
Obinutuzumab

N = 70
Option to crossover to arm A if PD/SD centrally 

confirmed at 12 months

Primary Endpoint:
ORR assessed by ICR according to Lugano 
classification
Secondary Endpoints:
• ORR assessed by investigator
• DOR and PFS determined by ICR 

review and investigator assessment
• Overall survival
• CR and CMR rate assessed by ICR and 

investigator assessment
• TTR assessed by ICR and investigator 

assessment
• Patient-reported outcome measured 

by EORTC QLQ-C30 and EQ-5D-5L 
questionnaires

• Safety/Tolerability
• Pharmacokinetics parameters 

(combination arm only)
Exploratory Endpoint:
• ORR after crossover to arm A

Stratification factors
- Number of prior lines
- Rituximab refractory status
- Geographic region

Assuming ORRA = 0.55 and ORRB = 0.30, 210 patients will be enrolled in a 2:1 ratio to provide a power of 
approximately 91% in testing ORRA versus ORRB using a normal approximation to binomial distribution with a 2-sided 
significance level of 0.05 with continuity correction



EFFICACY ENDPOINTS: ROSEWOOD STUDY
(ITT ANALYSIS SET)

Duration of Response (IRC)

Time to Next Antilymphoma Treatment

Progression-free survival (IRC)

Overall survival



1. Gan L, et al. Biomark Res. 2018;6(1):10; 2. Béguelin W, et al. Cancer Cell. 2013;23(5)677-692. 
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Tazemetostat: Follicular Lymphoma and EZH2

EZH2 an epigenetic regulator of gene expression and cell fate 
decisions1

EZH2 is required for normal B-cell biology and germinal center 
formation2

▪ Oncogenic mutations in EZH2 suppress exit from germinal 
state and “lock” B cells in this state thereby transforming into 
a cancer2

Transcriptional
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TNFRSF14 
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Tazemetostat for R/R FL
Phase 2, Open-Label, Multicenter Study

Morschhauser F, et al. Lancet Oncol. 2020;21(11):1433-1442

Response in MT EZH2 
(n=45) IRC INV

ORR, n (%) 
[95% CIa]

31 (69) 
[53, 82]

35 (78) 
[63, 89]

CR, n (%) 6 (13) 4 (9)

PR, n (%) 25 (56) 31 (69)

SD, n (%) 13 (29) 10 (22)

PD, n (%) 1 (2) 0

Response in the MT EZH2 Cohort
Response in WT EZH2 
(n=54) IRC INV

ORR, n (%)
[95% CIa]

19 (35)
[23, 49]

18 (33)
[21, 48]

CR, n (%) 2 (4) 3 (6)

PR, n (%) 17 (31) 15 (28)

SD, n (%) 18 (33) 16 (30)

PD, n (%) 12 (22) 16 (30)

NE/missing/unknown,b n 
(%) 5 (9) 4 (7)

Response in the WT EZH2 Cohort

• 44 of 45b (98%) patients with evidence 
of tumor reduction, by IRC

• mPFS, 13.8 mos (95% CI, 10.7-22.0) • 37 of 49c (69%) patients with evidence 
of tumor reduction, by IRC

• mPFS, 11.1 mos (95%CI, 3.7-`14.6)aBy Brookmeyer and Crowley method. b4 subjects with missing post-baseline values and 1 subject with poor 
image. cBest overall response based on Cheson (2007) criteria for lymphomas. 



Mosunetuzumab: CD20xCD3 Bispecific

*assessed by CT and PET-CT using Cheson 2007 criteria2; Ab, antibody; CR, complete response; CT, computed tomography;
D, Day; DoR, duration of response; IRF, independent review facility; ORR, objective response rate; PET, positron emission
tomography; PFS, progression-free survival; PR, partial response; Q3W, once every 3 weeks; SD, stable disease 

1. Dreyling et al. J Clin Oncol 2017;35:3898–905
2. Cheson et al. J Clin Oncol 2007;25:579–86 

• Primary: CR (best response) rate by IRF* – assessed vs 14% historical control CR rate1

• Secondary: ORR, DoR, PFS, safety and tolerability

Endpoints

• Q3W intravenous administration
• C1 step-up dosing (CRS mitigation)
• Fixed-duration treatment

– 8 cycles if CR after C8
– 17 cycles if PR/SD after C8

• No mandatory hospitalization

Mosunetuzumab administrationKey inclusion criteria

• FL (Grade 1–3a)
• ECOG PS 0–1
• ≥2 prior regimens, 

including
– ≥1 anti-CD20 Ab
– ≥1 alkylating agent C1 C2 C3

21-day cycles

D1:
30mg 

D1:
1mg

D1:
60mg

D15:
60mg

D8:
2mg

C8 / C17

D1:
30mg 

• Single-arm, pivotal Phase II expansion in patients with R/R FL and ≥2 prior therapies



Duration of response and 
progression-free survival

DoRC, duration of response in complete responders; DoR, duration of response in responders; mo, month; NE, not estimable

DoR DoRC

Median time to first response, mo (range) 1.4 (1.1, 8.9) 3.0 (1.1, 18.9)

12-month event-free rate, % (95% CI) 62% (50%, 74%) 76% (65%, 88%)

18-month event-free rate, % (95% CI) 57% (44%, 70%) 70% (57%, 84%)

Progression-free survivalDuration of response

Median DoRC:
22.8 months (95% CI: 18.7, NE)  
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Median PFS:
17.9 months (95% CI: 10.1, 
NE)



N (%) N=90

CRS (any Grade)*
Grade 1
Grade 2
Grade 3
Grade 4

40 (44.4%)
23 (25.6%)
15 (16.7%)

1 (1.1%)
1 (1.1%)†

Median time to CRS onset, hours 
(range)

C1D1
C1D15

5.2 (1.2–23.7)
26.6 (0.1–390.9)

Median CRS duration, days (range) 3 (1–29)

Corticosteroids for CRS 
management 10 (11.1%)

Tocilizumab for CRS management 7 (7.8%)

Cytokine release syndrome

*assessed using ASTCT criteria1; †patient with leukemic phase FL 1. Lee et al. Biol Blood Marrow Transplant 20192019;25:625–38

CRS by Cycle and Grade
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C1D1–7
1mg

23.3%

C1D8–14
2mg

5.6%

C1D15–21
60mg

36.4%

C2
60mg

10.3%

C3+
30mg 

2.4%

C1

• CRS was predominately low Grade and in Cycle 1. All events resolved.

Mosunetuzumab
dose



MOSUN+LENALIDOMIDE PHASE 1B

C, Cycle; CRS, cytokine release syndrome; D, Day; IV, intravenous; Q3W, once every 3 weeks; Q4W, once every 4 weeks

M-Len administration

• CD20+ FL Grade 1–3a
• R/R to ≥1 prior chemo-immunotherapy regimen including an 

aCD20 antibody; prior lenalidomide allowed
• ECOG PS 0–2

Key inclusion criteria
• Primary: safety and tolerability of M-Len
• Other: efficacy (response, durability of 

response) and pharmacokinetics

Objectives

Mosunetuzumab
• IV administration for 12 cycles (C1: Q3W;

C2–12: Q4W)
• C1 step-up dosing (CRS mitigation) 
• No mandatory hospitalization
Lenalidomide
• Oral administration for 11 cycles (C2–12) C1 C2 C3

M:
1mg

D1

M:
2mg

D8 D15 D1 D1

Len: 20mgLen: 20mg

28-day cycle 28-day cycle21-day 
cycle

D1–21 D1–21

C12

D1

Len: 20mg

M: 
30mg

M: 
30mg

M: 
30mg

M: 
30mg

28-day cycle

D1–21

Morschhauser ash 2021 abstract



N=29

AE
Related to mosunetuzumab / lenalidomide

29 (100%)
27 (93.1%) / 23 (79.3%)

Grade 3–4 AE
Related to mosunetuzumab / lenalidomide

13 (44.8%)
1 (3.4%) / 1 (3.4%)

Serious AE
Related to mosunetuzumab / lenalidomide

9 (31.0%)
6 (20.7%) / 1 (3.4%)

Grade 5 (fatal) AE 0

AE leading to mosunetuzumab / lenalidomide 
discontinuation 0 / 1 (3.4%)

AE leading to mosunetuzumab dose delay 6 (20.7%)

AE leading to lenalidomide dose reduction 2 (6.9%)

AE leading to lenalidomide temporary dose interruption 6 (20.7%)

AE leading to lenalidomide dose reduction AND 
temporary dose interruption 4 (13.7%)

Adverse event summary

AE, adverse event; AST, aspartate aminotransferase

• M-Len had a favorable safety profile. No AEs led to mosunetuzumab discontinuation.

• Median duration of follow-up: 5.4 months (range: 3–12) AEs with ≥15% incidence overall and corresponding rates of 
treatment-related events by Grade

Any AE related to 
lenalidomide

Muscle spasms
AST increased

Rate (%) Rate (%)

Diarrhea
Constipation

CRS
Rash

Neutropenia
Asthenia

Fatigue

Headache
Pruritus
Pyrexia

Any AE related to 
mosunetuzumab

040 20 0 20 406080 60 80 1
0
0

Grade 1
Grade 2
Grade 3
Grade 4

100

Morschhauser ASH 2021 abstract



MOSUN+LEN PHASE 1B EFFICACY

*assessed by investigators using Lugano 2014 criteria1; CMR, complete metabolic response; mo, months; 
ORR, overall response rate; PET-CT, positron emission tomography-computed tomography; PMR, partial metabolic response 1. Cheson et al. J Clin Oncol 2014;32:3059–67

• Median time to first / best response: 2.5 mo (range: 1.4–5.3) / 2.5 mo (range: 1.4–
10.7)

Best response by PET-CT in all patients*

• High ORR and CMR rate in overall population and in patients with high-risk disease

Best response by PET-CT in patient subgroups*

POD24

N=3

ORR: 100%

Anti-CD20
refractory

N=9

ORR: 88.9%

Double
refractory

N=7

ORR: 85.7%

All patients

N=29

ORR: 89.7%



Bispecific Ab Epcoritamab + R2 in R/R FL
Phase I/II EPCORE NHL-2 Trial

Falchi L, et al. J Clin Oncol. 2022;40(suppl 16):7524.

N=74
▪ Adults with R/R CD20+ FL; grade 1-3A
▪ Stage II-IV

▪ Treatment needed based on symptoms 
or disease burden per GELF criteria

▪ Measurable disease by CT/MRI
▪ Adequate organ function
▪ ECOG PS 0-2

Dose Expansion (n = 68)

Cohort 2a
Epcoritamab 24 or 48 mg SC* 

QW for C1-3, Q2W for C4-9, 
Q4W for C10+ 

+
R2 for C1-12†

Cohort 2a
Epcoritamab 48 mg SC*  

QW for C1-3, Q2W for C4-9, Q4W for C10+
+

R2 for C1-12†

Cohort 2b
Epcoritamab 48 mg SC* 
QW C1-2, Q4W for C3+

+
R2 for C1-12†

Dose Escalation (n = 6)

Best Overall 
Response,* n (%)

Arm 2a Arm 2b
At Any Time (n = 

28†) At 6 Wk (n = 27) At 6 Wk (n = 28)

ORR 28 (100) 25 (93) 26 (93)
• CMR 27 (96) 19 (70) 17 (61)
• PMR 1 (4) 6 (22) 9 (32)

SD 0 2 (7) 1 (4)
PD 0 0 1 (4)

• Half of patients 
experienced CRS, which 
was predominantly low 
grade and resolved in all 
cases

• 1 patient experienced 
ICANS (grade 2) that 
resolved



Phase I/II Study of Glofitamab as Monotherapy or in 
Combination with Obinutuzumab for R/R FL

Morschhauser F et al. ASH 2021;Abstract 128.

• Myelosuppression was more common with the combination
• CRS rates were high and comparable, and cases were mainly low grade
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Conclusions
• Outcomes for the majority of patients with FL are favorable.

• Balancing the goals of therapy with patient specific characteristics 
generally informs treatment selection given the number of therapies 
available.

• An unmet need is identifying optimal sequencing of therapy or predictive 
biomarkers.

• The goal of treatment is to achieve a normal life expectancy without 
negatively impacting quality of life. 



APPENDIX



EHA 2022;Abstract S206.



GALLIUM Final Analysis: Overall Survival

Townsend W et al. EHA 2022;Abstract S206.



GALLIUM Final Analysis: Safety Summary

Townsend W et al. EHA 2022;Abstract S206.



GALLIUM Final Analysis: Fatal AEs and Second Malignancies

Townsend W et al. EHA 2022;Abstract S206.



Lancet Oncol 2022;23(8):1021-30.



Antitumor Activity of Zandelisib in Patients with 
Relapsed/Refractory FL

Pagel JM et al. Lancet Oncol 2022;23(8):1021-30.

• During the dose-escalation phase, 60 mg of zandelisib was declared as both the minimum 
biologically effective dose and the recommended Phase II dose for further evaluation

• Intermittent dosing of zandelisib did not result in reduced efficacy compared to continuous dosing



Time to Grade 3 or Worse Adverse Events of Special Interest 
with Zandelisib by Dosing Group

Pagel JM et al. Lancet Oncol 2022;23(8):1021-30.



Adverse Events of Special Interest with Zandelisib by Dosing Group

Pagel JM et al. Lancet Oncol 2022;23(8):1021-30.

Zandelisib 60 mg once daily on an intermittent dosing schedule was safe, with low frequency of 
Grade 3 or worse adverse events



PFS for Patients with FL by Zandelisib Dosing Schedule

Pagel JM et al. Lancet Oncol 2022;23(8):1021-30.

Median: 11 months Median: Not Reached



PFS by Treatment Arm for Patients with FL Who Received 
Zandelisib Intermittent Dosing Schedule

Pagel JM et al. Lancet Oncol 2022;23(8):1021-30.

Median: Not Reached
Median: 15.7 months



Response Rate for Patients with R/R FL and Safety in the Overall 
Population in a Phase Ib Trial of Zandelisib

Pagel JM et al. Lancet Oncol 2022;23(8):1021-30.

Patients with R/R FL

Zandelisib 60 mg
(n = 6)

Zandelisib 120 mg
(n = 10)

Zandelisib 180 mg
(n = 5)

Total
(N = 21)

Objective 
response rate 5 (83%) 9 (90%) 4 (80%) 18 (86%)

No dose-limiting toxicities were observed, and antitumor activity was similar across the evaluated doses.



Primary Efficacy and Safety Analysis of a Global Phase 
II Study of Zandelisib Administered by Intermittent
Dosing (ID) in Patients with Relapsed or Refractory 
(R/R) Follicular Lymphoma (FL): The TIDAL Study
Phillips T et al.
SOHO 2022;Abstract 271.



TIDAL: Overall Response Rates with Intermittent Dosing of 
Zandelisib

Phillips T et al. SOHO 2022;Abstract 271.



J Clin Oncol 2021;39:1959-70.



Response to Glofitamab in Patients with R/R B-Cell Lymphomas

ORR (transformed FL, N = 29): 55.2%
ORR (Grade 1-3A FL, N = 44): 70.5%

Hutchings M et al. J Clin Oncol 2021;39:1959-70.



ASH 2021;Abstract 128.


