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NHL SUBTYPES IN ADULTS

Armitage JO. J Clin Oncol 1998;16:2780-95; Gribben JG. Blood 2007;109:4617-26

Follicular lymphoma (FL) 
(22%)

Diffuse large
B-cell (31%)

Mantle cell (6%)

Peripheral T-cell (6%)

Other subtypes with a 
frequency  2% (9%)

Composite 
lymphomas (13%)

Small lymphocytic 
lymphoma (SLL) (6%)

Marginal zone 
B-cell lymphoma (MZL)
MALT type (5-8%)

Marginal zone 
B-cell lymphoma
nodal type (1%)

Lymphoplasmacytic 
lymphoma (LPL) (1%)

Indolent NHL
- slow growing lymphomas
- incurable

Mantle cell lymphoma
- more rapid growing lymphoma

- incurable



FOLLICULAR LYMPHOMA
• Follicular lymphoma (FL) is the most common type 

of indolent NHL 

• represents ~70% of indolent NHL and
20–25% of NHL overall1,2

• Median OS 12-15 years, med PFS 6-8y

• 10 year OS about 80%

• Cure unlikely

1. The Non-Hodgkin’s Lymphoma Classification Project. Blood 1997; 89:3909–3918. 

2. Cheson BD and Coiffier B. In Atlas of Clinical Hematology 2nd edition. Springer: Armitage JO ed

3.Sarkozy et al, JCO 2019

.



Treatment of advanced 
Follicular NHL
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Lymphoma survival

Indolent

Aggressive



Survival of patients with Follicular Lymphoma: 
the Stanford experience, 1960–2003

Year

1976-1986

1960-1975

1987-1996

1997-2003

Median OS (N=1,333)
1960-75: 11.0 yrs
1976-86: 11.6 yrs
1987-97: 18.4 yrs
1998-03: Not reached

Tan D et al. Blood 2007; 110: 3428A

P<0.0001



When to initiate treatment?

GELF = Groupe d'Etude des Lymphomes Folliculaires

BNLI = British National Lymphoma Investigation Group



TO TREAT OR NOT TO TREAT ????



Bruce D. Cheson, M.D., and John P. Leonard, M.D. N Engl J Med 2008;359:613-26.

Rituximab - Mechanism of action



Rituximab plus 
chemotherapy for first line 

treatment of advanced 
Follicular NHL



TREATMENT OF FOLLICULAR LYMPHOMA



INITIAL TREATMENT FOR ADVANCED DISEASE
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RCHOP or R-bendamustine?





Follicular Lymphoma-

Maintenance Therapy



Rationale for maintenance therapy 
in first-line FL

• R-chemotherapy has improved survival in FL,1 but most patients 
will eventually relapse

• Remissions become progressively shorter with multiple lines of 
therapy2

• Quality of response predicts for overall survival:3 maintenance 
aims to convert PRs to CRs

• First-line treatment offers the best opportunity for prolonged 
remission and possible ‘cure’

1. Schulz H, et al. J Natl Cancer Inst 2007; 99:706–714.

2. Johnson PWM, et al. J Clin Oncol 1995; 13:140–147.

3. Bachy E, et al. J Clin Oncol 2010; 28:822–829.











Meta-analysis : Rituximab maintenance 
improves overall survival in relapsed FL

Study or subgroup HR (95% CI) Weight (%) HR (95% CI)

Maintenance in first response

Ardeshna 2010 2.7 1.21 (0.37–4.00)

Hochster 2007 0.8 4.51 (0.47–43.40)

Hochster 2009 8.1 0.60 (0.30–1.20)

Martinelli 2010 3.0 1.08 (0.35–3.34)

Salles 2010 13.8 0.87 (0.51–1.48)

Subtotal (95% CI)                         p = 0.44 28.4 0.86 (0.60–1.25)

Maintenance for relapsed/

refractory lymphoma

Forstpointner 2006 4.0 0.49 (0.18–1.30)

Hainsworth 2005 12.7 0.86 (0.49–1.49)

Martinelli 2010 10.9 0.54 (0.30–0.97)

Pettengell 2010 16.1 0.88 (0.54–1.43)

van Oers 2010 27.9 0.70 (0.48–1.01)

Subtotal (95% CI)                       p = 0.005 71.6 0.72 (0.57–0.91)

Total (95% CI)                             p = 0.005 100 0.76 (0.62–0.92)

9 studies, 2,586 patients

Favours MabThera maintenance Favours observation

0.01 0.1 1 10 100

Vidal L, JNCI, 2011.



Meta-analysis : Rituximab maintenance 
Safety





Comparison of FDA-approved Anti-CD20 
Antibodies

Rituximab Ofatumumab Obinutuzumab

Type I I II

Apoptosis + -/+ ++

ADCC ++ +/- +++

Complement fixation ++ +++ +/-

Cheson BD, et al. J Clin Oncol. 2010;28:3525-3530. Niederfellner G, et al. Blood. 2011;118:358-367.

Obinutuzumab

binding site

Rituximab
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GALLIUM STUDY 

International, open-label, randomized Phase III study

*FL and MZL pts were randomized separately; stratification factors: chemotherapy, FLIPI (FL) or IPI (MZL) risk group, geographic region; †CHOP q3w × 6 cycles, CVP q3w × 8 cycles, bendamustine q4w ×
6 cycles; choice by site (FL) or by pt (MZL); ‡Pts with SD at EOI were followed for PD for up to 2 years; §Confirmatory endpoint

Primary endpoint Secondary and other endpoints

• PFS (INV-assessed in 
FL)

• PFS (IRC-assessed)§

• OS, EFS, DFS, DoR, 
TTNT

• CR/ORR at EOI (+/− FDG-
PET)

• Safety

Previously untreated 

CD20-positive iNHL

• Age ≥18 years

• FL (grade 1–3a) or 

splenic/nodal/extranodal MZL

• Stage III/IV or stage II bulky 

disease (≥7cm) requiring 

treatment

• ECOG PS 0–2

• Target FL enrolment: 1200

G-chemo

G 1000mg IV on D1, D8, D15 of C1 

and D1 of C2–8 (q3w) or C2–6 (q4w) 

plus CHOP, CVP, or bendamustine†

R-chemo

R 375mg/m2 IV on D1 of C1–8 (q3w) 

or C1–6 (q4w) plus CHOP, CVP, 

or bendamustine†

G

G 1000mg IV

q2mo for 2 years or until PD

R

R 375mg/m2 IV

q2mo for 2 years or until PD

Induction Maintenance

Randomized 

1:1*

CR or 

PR‡

at EOI 

visit

Marcus R, Davies A, Ando K, et al. . Obinutuzumab for the first-line treatment of 

follicular lymphoma. N Engl J Med. 2017;377(14):1331-1344.



Progression Free survival
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No. of patients at risk

R-chemo

G-chemo 505

536

463

502

378

405

266

278

160

168

68

75

10

13

562

570

601

601

0

0

R-chemo,
n=601

G-chemo,
n=601

Pts with event,
n (%)

144
(24.0)

101
(16.8)

3-yr PFS,
% (95% CI)

73.3
(68.8, 77.2)

80.0
(75.9, 83.6)

HR (95% CI),
p-value*

0.66 (0.51, 0.85),
p=0.0012

Median follow-up: 34.5 months

Censored

*Stratified analysis; stratification factors: chemotherapy regimen, FLIPI risk group, geographic region  
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Pts at risk, n

R-chemo

G-chemo

Overall Survival

R-chemo, 
n=601

G-chemo, 
n=601

Pts with event,
n (%)

46
(7.7)

35
(5.8)

3-yr OS,
% (95% CI)

92.1
(89.5, 94.1)

94.0
(91.6, 95.7)

HR (95% CI), 
p-value*

0.75 (0.49, 1.17),
p=0.21
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*Stratified analysis; stratification factors: chemotherapy regimen, 
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Median follow-up: 34.5 months



GALLIUM - Safety





GALLIUM - conclusions



INITIAL TREATMENT FOR ADVANCED DISEASE



LENALIDOMIDE

REVLIMID, LENALIDOMIDE-TEVA



RELEVANCE TRIAL (R2) -NOVEL APPROACHES TO FRONTLINE

•Morschhauser et al, NEJM 2018

Primary End Point for efficacy:

CR rate final analysis at 120 weeks 

PFS at interim analysis 120 weeks

CHOP, BR, R-CVP

Lenalidomide 20 mg, d2-22, 6 cycles If  CR, 10 mg 10 cycles



RELEVANCE TRIAL -NOVEL APPROACHES TO FRONTLINE

•Morschhauser et al, NEJM 2018

3- year PFS R2 77% vs R+CMT 78% 3- year 0S 94%

Similar efficacy

Different  safety profiles:
• rituximab-chemotherapy group: A higher percentage of  grade 3 or 4 

neutropenia (32% vs. 50%) and febrile neutropenia (2% vs. 7%)

• rituximab-lenalidomide group: a higher percentage of  grade 3 or 4 cutaneous 

reactions (7% vs. 1%)



FOLLICULAR LYMPHOMA 1ST LINE

TREATMENT

• Advanced with indication for treatment:

• 1st line – anti CD20 + chemo is the standard of care 

• According to data from RCTs:
• R-benda ≥ R-CHOP >> R-COP for PFS, no difference in OS

• Obinutuzumab improves PFS over R (not OS) 

• Rituximab maintenance improves PFS in first line (not OS)

• No RCT for maintenance after R-benda

• Options: 
• R-CHOP/R-COP/R-bendamustine (BR) 

• G-CHOP/G-COP/G-bendamustine (BG)

• We can choose according to age, patient preference, comorbidity



Relapsed/Refractory 
Follicular Lymphoma



RELAPSED FOLLICULAR LYMPHOMA

Patients with FL will experience multiple relapses 

Response duration and survival shorten after each relapse

Response duration 

after each line of  

treatment



CONVENTIONAL

Chemotherapy (Benda, CHOP, CVP) + 

mOAb 

Rituximab single agent 

Radiation therapy 

HD CMT+HSCT

TARGETED THERAPIES

Lenalidomide based therapy 

PI3 Kinase inhibitors

Tazemetostat (EZH2 inhibitor)

Bi- specific T-cell engager (BiTE)

CAR T- cellular therapy 

TREATMENT STRATEGIES



Efficacy data 



AUGMENT TRIAL PHASE 3 RCT OF R2 VS R + PLACEBO IN R/R FL AND MZL

n= 

178

n= 

180

Leonard JP et al . JCO 2019

n= 

178

n= 

180

12 cycles or until PD, relapse, intolerability

Key eligibility criteria

MZL or FL (grades 1 to 3a) 

Treatment indication 

≥ prior  line of  CIT

Not rituximab refractory 



AUGMENT TRIAL PHASE 3 RCT OF R2 VS R + PLACEBO IN R/R FL AND MZL

Median follow-up was 28.3 months

Estimated 2-year survival in the R2 93% vs 87%











Hepatic toxicity and immune-related colitis are the most clinically concerning 

with idelalisib and duvelisib

hyperglycemia and hypertension with copanlisib





Open-label, multicenter study of  tazemetostat 800 mg BID 

45 EZH2 MUT, 54 EZH2 WT patients
• EZH2 MUT: median 2 (range: 1-11) prior lines tx, 49% refractory to 

rituximab, 49% refractory to last regimen

• EZH2 WT: median 3 (range: 1-8) prior lines tx, 59% refractory to 

rituximab, 41% refractory to last regimen









FDA Grants Breakthrough Therapy Designation for the CD20 x CD3
Bispecific Cancer Immunotherapy Mosunetuzumab for Follicular 
Lymphoma
Press Release —July 14, 2020

“The investigational CD20xCD3 T-cell engaging bispecific mosunetuzumab has 
been granted Breakthrough Therapy Designation (BTD) by the US Food and Drug 
Administration (FDA) for the treatment of adult patients with relapsed or 
refractory (R/R) follicular lymphoma who have received at least two prior 
systemic therapies.
This designation was granted based on encouraging efficacy results observed in 
the phase I/Ib GO29781 study [NCT02500407] investigating mosunetuzumab in 
R/R non-Hodgkin lymphoma
(NHL). 
The safety profile of this T-cell engaging bispecific was consistent with its 
mechanism of action.”









CAR-T cells











Yescarta Kymriah



CAR-T Therapy for R/R Indolent Lymphoma; ZUMA 5










