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The Challenge of Follicular NHL

l Indolent behaviour and is responsive to many treatments, but 
remains incurable

l Most patients have a prolonged survival, but a subset exhibit 
a propensity to transformation or treatment-resistance that 
will affect their longevity

l Wide range of treatment options of varying intensity

l Goal is to control the disease, while maintaining quality of life



Outcomes have Improved 
Dramatically over the Decades

Tan, D et al Blood 2013; Sarkozy C, et al JCO 2018

1986: 10-year OS ~54% 2015: 10-year OS ~80%



What has improved?

l Overall lifespan
l Better diagnosis
l Better supportive care
l Better treatment

– More effective chemotherapy
– Introduction of anti-CD20 monoclonal antibodies
– Novel agents
– More and more options

l Improved outcomes following transformation



What will progress look like?

l No “chemotherapy”
– Reduced toxicity

l More time without treatment
l Reduced risk of transformation
l Improved PFS
l Improved Disease-specific survival
l Improved OS
l Cure 



MD ANDERSON CANCER CENTER

National LymphoCare Study

Outcomes According to Line of Therapy and POD24

PFS by Treatment Line[a] Survival With POD24                       
(progression < 24 months after 

initial therapy)[b]First line 79.4 months
Second line 18.0 months
Third line 10.0 months
Fourth line 8.3 months
Fifth line 8.2 months

Link BK et al, Br J Haematol 2019; Casulo C, et al, J Clin Oncol. 2015



Indolent Lymphoma Risk of Transformation

BC Experience n = 535

Time to transformation (y)
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Inherent Risk of Transformation



Indolent Lymphoma Survival from Diagnosis

With (n=139),w/out (n=396) Transformation

Overall survival (y)
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Transformation has Major Impact on OS



Follicular Lymphoma: Treatment Initiation

Localized Disease

Radiation Therapy

Advanced Stage 
Asymptomatic

W & W v Rituximab

Advanced Stage 
Symptomatic

Immunochemotherapy 
+/- Maintenance

~20% ~35% ~45%



Treatment Options for Follicular Lymphoma

Autologous

Allogeneic

Alkylator-based 
CVP

CHOP
Chlorambucil

Purine analogs
Fludarabine

Chemotherapy

Rituximab
Obinutuzumab

Radioimmunotherapy
Tositumomab

Ibritumomab tiuxetan

Transplantation

Diagnosis of follicular lymphoma
needs treatment

Bendamustine

PI3k inhibitors
Lenalidomide

EZH2 inhibitors
CAR T-cell therapy

Bispecific Abs
BTK inhibitors

BCL2 inhibitors?
Drug-conjugates?

Novel AgentsBiologics



Advanced 
Stage 

Follicular 
Lymphoma

Immuno-
chemotherapy 

+/- 
Maintenance

> 2 yrs

< 2 yrs

Treatment of Follicular Lymphoma

PD

Favorable Outcome

Remission 
Status

Poorer Outcome

• Immunochemotherapy
    (?with different anti-CD20)
• Stem-cell transplant (Allo v Auto)
• Lenalidomide/Rituximab
• Novel agents (3rd-line)

• PI3K inhibitors
• Tazemetostat
• CAR T-cell therapy 
• Bispecific antibodies
• Zanubrutinib-Obinutuzumab

• Trials



Advanced 
Stage 

Follicular 
Lymphoma

Immuno-
chemotherapy 

+/- 
Maintenance

> 2 yrs

< 2 yrs

Treatment of Follicular Lymphoma

PD

Favorable Outcome

Remission 
Status

Poorer Outcome

• Immunochemotherapy
    (?with different anti-CD20)
• Stem-cell transplant (Allo v Auto)
• Lenalidomide/Rituximab
• Novel agents (3rd-line)

• PI3K inhibitors
• Tazemetostat
• CAR T-cell therapy 
• Bispecific antibodies
• Zanubrutinib-Obin

• Trials
ORR: ~90%              
CR ~25% (by CT)    
CR ~75% (by PET)  
7-year PFS ~55-65%        



Trial Patients Treatment Results

Marcus
J Clin Oncol 2008

n = 321 CVP vs R-CVP Improved TTP and 
OS

Hiddemann 
Blood 2005

n = 428 CHOP vs R-CHOP Improved TTF and 
OS

Herold
J Clin Oncol 2007

n = 201 MCP vs R-MCP Improved  EFS 
and OS

Salles, Foussard 
Blood 2008

n = 358 CHVP/IFN vs R-CHVP/IFN Improved  EFS 
and OS (high risk)

Randomized Trials of Rituximab and 
Chemotherapy in Untreated FL



Bendamustine-Rituximab (B-R) vs CHOP-R in 
Untreated Indolent Lymphoma

Bendamustine-Rituximab
- Bendamustine 90 mg/m2 day 1+2
- Rituximab 375 mg/m2 day 1

CHOP-Rituximab
- Cyclophosphamide 750 mg/m2 day 1
- Doxorubicin 50 mg/m2 day 1
- Vincristine 1.4 mg/m2 day 1 
- Prednisone 100 mg days 1-5
- Rituximab 375 mg/m2 day 1

Follicular
Waldenström’s
Marginal zone
Small lymphocytic
Mantle cell (elderly)

R

StiL NHL 1-2003



MJR

Bendamustine-Rituximab (B-R) vs CHOP-R
Progression-Free Survival
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Slide 13

Presented By Mathias Rummel at 2017 ASCO Annual Meeting

STIL-1: Nine Year Updated Results
Time-to-Next-Treatment

* No difference in OS or secondary malignancies
Rummel et al, ASCO 2016



PRIMA Trial: R-Maintenance after R-Chemo

Bachy E et al, JCO 2019

R-CVP

R-CHOP

R-FCM

CR/P
R

R-MTN 
x 2 Yrs

Obs

Median PFS: 
10.5 v 4.1 y
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Global, open-label, randomized Phase 3 study in 1L iNHL patients

Previously untreated 
CD20-positive iNHL

Aged ≥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

G-chemo
G 1000mg IV on D1, D8, D15 of C1 and 
D1 of C2–8 (q3w) or C2–6 (q4w) plus 

chemotherapy*

R-chemo
R 375mg/m2 IV on D1 of C1–8 (q3w) or 

C1–6 (q4w) plus chemotherapy*

G
G 1000mg IV

q2mo for 2 years or until PD

R
R 375mg/m2 IV

q2mo for 2 years or until PD

Randomization was done separately for FL and MZL, and stratified by 
chemotherapy, FLIPI (FL) or IPI (MZL) risk group and geographical region PD: discontinue treatment
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Marcus et al, NEJM 2017

Gallium Trial: R-Chemo v G-Chemo in Untreated FL

Choice of chemotherapy:

R-CHOP, R-CVP, or R-Bendamustine



Gallium Trial: Rituximab v Obinutuzumab

Marcus et al, NEJM 2017; 
Hiddemann et al, JCO 2018

PFS OS

• Median follow-up: 34.5 months
• Obinutuzumab:    IRRs and neutropenia
• Most benefit in intermed-high risk FLIPI
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Overview of safety

R-benda
(n=338)

G-benda
(n=338)

R-CHOP
(n=203)

G-CHOP
(n=193)

R-CVP
(n=56)

G-CVP
(n=61)

Total number of patients with ≥1 event 
(AE/death) 331 (97.9%) 338 

(100.0%) 201 (99.0%) 191 (99.0%) 56 (100.0%) 61 (100.0%)

Total number of deaths 37 (10.9%) 28 (8.3%) 9 (4.4%) 28 (8.3%) 6 (10.7%) 3 (4.9%)

Total number of Grade 3-5 AE 601 732 666 727 89 104

Total number of patients with ≥1:

AE with fatal outcome 16 (4.7%) 20 (5.9%) 4 (2.0%) 3 (1.6%) 1 (1.8%) 1 (1.6%)

Grade 3–5 AE 228 (67.5%) 233 (68.9%) 151 (74.4%) 171 (88.6%) 30 (53.6%) 42 (68.9%)

Serious AE 160 (47.3%) 176 (52.1%) 67 (33.0%) 76 (39.4%) 19 (33.9%) 26 (42.6%)

AE leading to withdrawal from any
    treatment 48 (14.2%) 52 (15.4%) 31 (15.3%) 32 (16.6%) 9 (16.1%) 11 (18.0%)

AE leading to any dose reduction 46 (13.6%) 43 (12.7%) 38 (18.7%) 51 (26.4%) 11 (19.6%) 13 (21.3%)

AE leading to any dose interruption 194 (57.4%) 217 (64.2%) 114 (56.2%) 135 (69.9%) 29 (51.8%) 44 (72.1%)

• Study not designed or powered to compare differences between R-chemo and G-chemo within 
chemo groups

• Bendamustine:     infections & fatal AEs?
Marcus et al, NEJM 2017; 

Hiddemann et al, JCO 2018



Townsend et al, EHA 2022

No new safety signals, ? higher grade >3 
neutropenia and infection with Obinutuzumab



Freeman C, et al ASH 2018

2-year EFS

Outcomes in BC Since Adopting BR as Frontline Therapy



Early Progression after BR is Associated 
with High Rate of Transformation

76% Transformed

84% of patients

16% of patients
4% of FL = POD24 without 

Transformation

Freeman C et al, Blood 2019

2-year post-transformation OS: 40%



Freeman C, et al ASH 2018

Cumulative Incidence of 
Transformation over Time



Sarkozy C, et al JCO 2018

Causes of Death in FL in Rituximab Era

Lymphoma + treatment-
related toxicity was primary 
cause of death in:

• POD24

• Transformed

• FLIPI 3-5



 Six-Year Results from the Phase 3 RELEVANCE Study: Similar Outcomes 
for Previously Untreated FL Receiving Lenalidomide Plus Rituximab (R2) 

versus R-Chemotherapy Followed by R Maintenance 

Morschhauser F, et al JCO 2022

• More patients died from lymphoma in R2 arm

• No difference in transformation rate 



Relevance: Treatment Emergent Adverse Events
TEAEs for R2 (n = 507), % TEAEs for R-chemo (n = 503), %

Grade 3/4Any grade

020406080100

Any event
Neutropenia*
Anemia*
Thrombocytopenia*
Nausea
Constipation
Fatigue
Asthenia
Cutaneous reactions*
   - Rash
Diarrhea
Vomiting
Bronchitis
Peripheral neuropathy
Pyrexia
Cough
Back pain
Abdominal pain
Pruritus
Alopecia
Febrile neutropenia
Tumor flare reaction
Tumor lysis syndrome

TEAEs, %
0 20 40 60 80 100

TEAEs, %

Morschhauser F, et al JCO 2022



Relevance: Discontinuation Rate

Morschhauser F, et al JCO 2022

Reasons for Discontinuation, n (%) R2  (n = 507) R-chemo (n = 503)
All discontinuations 157 (31) 146 (29)

Progression 64 (13) 71 (14)
Toxicity 43 (8) 16 (3)
Insufficient response* 15 (3) 3 (1)
Concurrent illness 12 (2) 9 (2)
Voluntary discontinuation/ consent withdrawal 11 (2) 18 (4)
Major protocol violation 1 (< 1) 6 (1)
Death 0 1 (< 1)
Other† 11 (2) 22 (4)
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PRESENTED 
BY:

CD20/CD3 Bispecific Antibodies in B-cell lymphomas

Mosunetuzumab 
(IV/SC) 

CD3CD20

Epcoritamab 
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engagement
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(REGN1979)
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Mosunetuzumab + Lenalidomide in UntreatedFL

ORR and CR rates were high. All patients who responded were still in response at the CCOD

Best overall response*  Response timing and duration†
• Median duration of follow-up: 5.2 months (range: 1–10); most patients (95%) had 3–9 months of follow-up at CCOD
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Epcoritamab + R2 in Untreated FL

Falchi, L et al ASH 2022
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Randomized Phase 3 Trials in FL 

Slide courtesy M. Maurer

Trial Sponsor N Setting Agent
Primary 

Endpoint Key Secondary Endpoints

NCT06191744 EPCORE-FL2 AbbVie 900 Untreated EpcorR2 vs CIT vs R2 CR30
PFS, OS, MRD, CR, EFS, DOR, TTNT, QOL 
(EORTC, FACT)

NCT06097364 OLYMPIA-2 Regeneron 733 Untreated Odro-chemo vs R-chemo CR30
PFS, EFS, OS, DOR, TTNT, QOL (EORTC, 
FACT)

NCT06284122 MorningLyte LYSARC 790 Untreated Mosun/len vs CIT PFS
ORR, CMR, POD24, EFS, TTNLT, DOR, QOL 
(EORTC, FACT)

NCT06091254 OLYMPIA-1 Regeneron 478 Untreated odro vs r-chemo CR30
PFS, EFS, OS, DOR, TTNT, QOL (EORTC, 
FACT)

NCT06313996 TRANSFORM-FL BMS 300 R/R Liso-cel vs CIT/R2 PFS
CR, OS, OR, DOR, EFS, TTNLT, PFS2, QOL 
(EORTC)

NCT06149286 OLYMPIA-5 Regeneron 470 R/R Odro-len vs R2 PFS ORR, DOR, CR, OS, EFS, QOL (EORTC,FACT)
NCT05888493 LEDA Novartis 108 R/R tisa-gen vs (R2/R-CHOP) PFS CR, ORR, OS, TTNT, DOR, 
NCT04224493 SYMPHONY-1 Epizyme 540 R/R taz/R2 vs R2 PFS ORR, DOR, OS, ECOG PS

NCT04712097 Celestimo Roche 474 R/R mosun/len vs R2 PFS
CR, ORR, OS, DOR, DOCR, QOL (EORTC, 
FACT), TTLT

NCT05371093 ZUMA-22 Kite 230 R/R axi-cel vs CIT/R2 PFS
OS, CR, ORR, DOR, DOCR, TTNT, QOL 
(EORTC, NHL-LD20, EQ-5D)

NCT05100862 MAHOGANY BeiGene 750 R/R zan/O vs R2 PFS DOR, ORR, CR, TTNLT, OS, QOL (EORTC)
NCT05409066 EPCORE-FL1 AbbVie 500 R/R EpcorR2 vs R2 PFS CR, OS, MRD
NCT04680052 InMIND Incyte 654 R/R tafa-len vs R2 PFS CR, MRD, OS, CR, ORR, DOR, QOL



Evaluating Patient Preferences
• Patients are presented various 

scenarios and asked to pick a 
preferred treatment

• Attributes are pre-selected based 
on relevance to therapy

• Analysis can infer patient priorities 
and tradeoffs between choices

Birch et al, Future Oncology 2022

Measuring Quality of Life and Understanding 
Patient Preferences are Paramount 



Goals for the Future
l Improve outcomes, especially for high-risk patients
l Reduce toxicity, especially for elderly, and  decrease long-

term complications
l Achieve “cure”
l Prevent transformation

l Identify biomarkers for risk stratification and treatment 
selection

l Consider patient preferences


