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Follicular Lymphoma : Long - term Outcomes with Chemoimmunotherapy are Excellent for Most
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Follicular Lymphoma Biology Highlights Targets for Novel Therapies

Devan et al Semin Oncol 2018



R-CHOP 

Salvage R-chemotherapy 
+ autologous transplant

0 6–8 12–15

Biologics

Time (years)

Attributed to prof yf B. Coiffier

Different	philosophies	to	treat	FL

Rituximab Rituximab

Tositumomab 
90Y ibritumomab 

Other 
biologics Combinations Chemotherapy

0 2 3.5 4.5 5.5 7

Time (years)

Avoid	chemotherapy	as	long	as possible

Try to reach a CR and have a long duration of CR



Patients receiving radical radiotherapy for early
stage follicular lymphoma should receive 24 Gy.
4 Gy has, however, a potential role as a simpler,
shorter, and more pragmatic schedule in
patients being treated for local control in the
palliative setting, in which durable response
might be less important.

The	Lancet	Onclogy 2014



Radiotherapy for localized follicular lymphoma staged by 18F-FDG PET-CT: 
a collaborative study by ILROG

JL. Brady et al Blood. 2019;



Figure 3 

Lancet	Oncol 2014





Watch and	Wait in	the	Rituximab era
PRO:

CONTRA:

4 Delay acute and late toxicity
4 Safely defer inization of systemic therapy by a median

of 2-3 yrs
4 Improve pts’ QoL
4 Reduced risk of cross-resistance to other therapy

4 W&Wdata obtained in pre-R era
4 R-based treatments largely improved prognosis of FL
4 Pts demand differs from years ago
4 Pts are currently aware of all treatment approaches

4 Effective
4 Low risk option (excellent safety profile)
4 Well tolerated
4 Can delay the time to first treatment
4 Can avoid over-treatment in low tumor burden (cure?)
4 Can improve the psycologic QoL by reducing anxiety

and depression

Rituximab alone:



R

• R-Chemo
─ investigator choice of R-CHOP, R-CVP, R-B

• Lenalidomide 20 mg x 6 cycles, if CR then 10 mg 

• Co-primary end-points
─ surrogate end-point: CR/CRu rate at 1.5 years
─ PFS

International, multi-centre, randomized study (Frank Morchhauser, Nathan Fowler)

RELEVANCE: Phase	3 Study Design	(Rituximab and	LEnalidomide Versus	
ANy ChEmotherapy,	FL-001)

1st-line
FL

n = 1,000

R2 maintenance

Rituximab maintenance 

R2

R-Chemo       

CR, CRu, PR

CR, CRu, PR

Franck Morschhauser, M.D., Ph.D., Nathan H. Fowler, M.D et al NEJM 2018



RELEVANCE: Dosing Schedule

F	Morschhauser,	et	al	NEJM	2018

Treatment Period R2 Arm R-ChemoArm

1 (~6 months)
• Lenalidomide: 20 mg/d,  

d2-22/28
• Rituximab: 375 mg/m2

Investigator/patient choice prior to  
randomization
• R-CHOP (72%)
• R-B (23%)
• R-CVP (5%)

2 (~1 year)
• Lenalidomide: 20 or 10 mg/d per  

response at 6, 9, or 12 cycles
• Rituximab: 375 mg/m2

• Rituximab: 375 mg/m2

3 (~1 year) • Rituximab: 375 mg/m2 • Rituximab: 375 mg/m2

R2: Lenalidomide 20 mg/d, d2-22/28 until CR/CRu at 6, 9, or 12 cycles, then 10 mg/d (total 18 cycles);  
rituximab (R) 375 mg/m2/wk cycle 1 and d1 cycles 2-6; continued in responders q8wk for 12 cycles
R-CHOP: Q21d for 6 cycles: R 375 mg/m2 IV d1, cyclophosphamide 750 mg/m2 d1, doxorubicin 50  
mg/m2 IV d1, vincristine 1.4 mg/m2 IV d1, prednisone 100 mg/d PO d1-5. Then R 375 mg/m2 IV d1 q21d  
for 2 cycles
B. : Q28d for 6 cycles: R 375 mg/m2 IV d1, bendamustine 90 mg/m2 IVd1-2
C.VP: Q21d for 8 cycles: R 375 mg/m2 IV d1, cyclophosphamide 750 mg/m2 IV d1, vincristine 1.4  
mg/m2 IV d1, prednisone 40 mg/d PO d1-5
R maintenance: In responders, R 375 mg/m2 IV d1 of each cycle q8wk



R2 vs R-Chemo as Initial Therapy: SimilarEfficacy

IRC	=	independent	reviewcommittee

F	Morschhauser,	et	al	NEJM	2018
.

3-year DoR: 77% for R2 versus 74% for R-chemo
Investigator results were consistent with IRC

.



F	Morschhauser,	et	al	NEJM	2018



RELEVANCE:
Treatment-Emergent Adverse Events

aHematologic adverse events were based on laboratory tests; all anemia events were grade 1. Cutaneous reactions included preferred terms  
From the system organ classes of skin and subcutaneous tissues disorders (including rash), gastrointestinal disorders, and general disorders,  
along with administration site conditions, infections/infestations, and reproductive system and breast disorder.
TEAEs = treatment-emergent adverse events.

a

a

Fowler et al, ASCO 2018.



RELEVANCE:

Patients, n (%) R2 (n=507) R-Chemo (n=503)

Grade 3/4 neutropeniaa 160 (32) 252 (50)
Grade 4 neutropenia 41 (8) 154 (31)

Nadir ANC <100/µL 5 (1) 32 (6)

Median time to onset of first grade 3/4 lab 3.7 months 0.6 months

Grade 3/4 infections associated with grade 3/4
neutropenia 10 (2) 20 (4)

Febrile neutropeniaa

Febrile neutropenia requiring hospitalization
11 (2)
8 (2)

34 (7)
26 (5)

Infections requiring hospitalization 46 (9) 60 (12)

Received growth factors 117 (23) 340 (68)

ANC = absolute neutrophil count.  
Fowler et al, 2018.

Per protocol, patients in the R2 arm had more frequent laboratory assessments than those in  
the R-chemo arm

aIncluding 4 cases of febrile bone marrow aplasia (all in R-chemo arm).

Neutropenia and Related Complications
(Entire Treatment Period)



Obinotuzumab plus lenalidomide in untreated, high tumor burden FL: Study design

• A Phase II study enrolled patients with previously untreated, stage II, III, or IV, high tumor burden FL  
(grade 1, 2 or 3A).

• Patients received Obinotuzumab (O) on Days (D) 1, 8, and 15 of cycle 1, D1 of cycles 2-6, and D1 of
even numbered cycles, cycle 8-30, and len (20 mg) on D1-21 of cycles1-6.

• Patients with a CR after 6 cycles received a reduced dose of len (10 mg on D1-21) for cycles7-18.
• Patients with a PR after 6 cycles continued to receive len at 20 mg for 3-6 cycles, or until CR; lenwas

then reduced to 10 mg on D1-21 for the remainder of 18cycles.
• The primary endpoint was PFS at 2 years (according to Lugano 2014criteria).
• Secondary endpoints included: safety, CR, PR, ORR, and overall survival (OS).

Study design

Nastoupil L, et al. ASH 2019

Oral/IIS

Nastopil L, et al. Saturday 7 December, Presentation Time: 10:30, Location: Hall E2, Level 2, Orange Convention Center



Obinotuzumab plus lenalidomide in untreated, high tumor burden FL  

• O-len was associated  
with 92% CR rates  
and 2-year PFS  
estimates in 90 
previously  untreated, 
high tumor  burden FL.

• The toxicity profile of G-
len was manageable in  
this patient population.

O-len may be an effective  
regimen for the treatment  
of previously untreated,  
high tumor burden FL.

Nastoupil L, et al. ASH 2019

Oral

USMA

/IIS



§ A chemotherapy-free initial approach in follicular Lymphoma with low tumor burden is
associated with an OS comparable with that found in other studies of first- line
chemoimmunotherapy1.

§ Adverse effects are few for both the short and the long term1

§ A substantial proportion of patients do not need chemotherapy even after a long follow-up
time 1

§ A chemotherapy-free initial approach in follicular Lymphoma with high tumor burden is
associated with a PFS and OS comparable with that found with first- line
chemoimmunotherapy with a higher incidence of grade 3 or 4 neutropenia and febrile
neutropenia of any grade with Rituximab plus chemotherapy and a higher incidence of grade
3 or 4 cutaneous reactions with Rituximab plus lenalidomide2 , follow-up is still short

§ Obinotuzumab-lenalidomide is actually the most promising chemo-free combination for the
treatment of previously untreated, high tumor burden FL3

Conclusion
Follicular Lymphoma first line

1)S.Lockmer JCO	2018
2)F.	Morschhauser	NEJM	2018
3) Nastoupil L, et al. ASH 2019





AUGMENT:	Study	Design	

Objective is to compare the safety and efficacy of rituximab plus lenalidomide to rituximab plus placebo in 
subjects with relapsed/refractory indolent lymphoma

1 2 3 4 5 6 7 8 9 10 1211
1 2 3 4 5 6 7 8

R/R 
FL/MZL

N= 350

PFS43 months

R
an

do
m

iz
at

io
n Rituximab    +    Lenalidomide

375 mg/m2 20 mg*
(8 doses) Days 1–21 every 28 days 

(for 12 cycles)

Rituximab    +       Placebo**
375 mg/m2 20 mg*
(8 doses) Days 1–21 every 28 days 

(for 12 cycles)

1:1

28 Days

21 days’ treatment

7 days’ rest period

Follow-up
- Up to 5 years from LPFV 
for the following

• PD/relapse 
• OS
•Subsequent anti-lymphoma 
therapies
• Second primary malignancies

*For patients with normal kidney function. Patients with moderate renal function will start at 10 mg
**Identically matched capsule



AUGMENT Primary Efficacy Results (ITT)

§ At a median follow-up of 28.3 mo, the primary endpoint of superior PFS was met for R2

over R-placebo (median PFS: 39.4 vs 14.1 mo, respectively; P < 0.0001)1

§ ORR  and CR were significantly improved for R2 vs R-placebo

1. Leonard et al. J Clin Oncol. 2019



AUGMENT

Median follow-up: 28.3 months

Overall	Survival	in	Patients	With	FL	(Prespecified	SubgroupAnalysis)

35 total deaths (R2 = 11, R- placebo = 24)
2-year OS for R2 = 95% 
2-year OS for R-placebo =86%

.

J.P. Leonard J of Clin Onc 2019



AUGMENT POD24 ANALYSES: OS for All FL Patients and by POD24 Status 

§ At a median follow-up time of 28.6 mo (range, 0.5-50.9), median OS was not reached in all 
patients or according to POD24 status

All FL Patients (P = 0.02) POD24 Patients No POD24 Patients

J.P. Leonard J of Clin Onc 2019



GALEN:	Obinutuzumab/Lenalidomide	in	R/R FL

Morschhauser et al, Lancet Haematol 2019.

RE = response evaluation; FU = follow-up; AE = adverse event; RD = response duration; SPM = second primary malignancies;  
POD = progression of disease.



GALEN: Response

Morschhauser et al Lancet Haematol 2019.



F Morschhauser et al , Lancet Haematol 2019

PFS 65%

DR 70%

OS  87%



GALEN:	Progression-Free Survival

Morschhauser et al Lancet Haematol 2019



GALEN: Toxicity

Morschhauser et al,Lancet Haematol 2019.



Durations of Response in Patients With Long-Term Responses

All histologies
n = 78

Follicular
lymphoma n = 59

,

Duration of follow-up 
median (range)

49.8 m (12.7–88.9) 54.9 m (12.7–88.9)

Patients with CR/CRu 65% 64%

Duration of response,
median (range)

All patients 28.1 m (10.5–
86.61) 

29.4 m (10.5–86.61)

Patients with  CR/CRu 29.4 m (10.8–
86.61) 

29.8 m (11.2–86.61)

Patients with ongoing 
responses*

62.0 m (48–871) 60.3 m (48–871)

Time to progression,
median (range)

All patients 29.3 m (12.1–
87.81) 

30.9 m (12.1–87.81)

Patients with CR/CRu 30.9 m (12.1–
87.81) 

31.1 m (12.1–87.81) Thomas E. Witzige et sl,  Cancer. 2007 



Trial Drug PI3K isoform Disease N ORR CR DOR PFS Key Toxicities

Gopal et al Idelalisib delta FL 72 57 % 6 % 12.5m 11m Diarrhea
Pneumonitis, 

LFT 
abnormalities

Dreylin et al Copanlisib Alpha

delta

All

FL

MZL

LPL

142

104

23

6

59 %

59 %

70 %

17%

12 % 22.6m 11.2m Transiet
Hyperglycemia

And 
hypertension; 
less immune-
mediated side 

effects

Finn et al Duvelisib Gamma

delta

All

FL

MZL

129

83

18

47,3 %

42,2 %

38,8%

1.6 % 10m 9.5m Diarrhea; cough; 
neutropenia; 

fewer LFT 
abnormalities

Targeting PI3 Kinase in r/r Follicular Lymphoma

Gopal AK et al. NEJM 2014;370:1008
Dreyling M et al. JCO 2017;35:3898
Finn IW et al. JCO 2019;37:912



Novel	Drugs	in	Follicular	Lymphoma

Anastasia A.et al.  Mediterr J Hematol Infect Dis 2016



Single-Agent	Activity	on	Relapsed	Follicular Lymphoma
100%

80%

60%

40%

20%

0%

Younes, 2019.
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Conclusions
In the modern era, the median OS of FL is approaching 20 years but FL remain an incurable disease .
With less toxic and more precise tratment it is likely that more patients will enjoy long- term disease control

Treatment options of newly diagnosed advanced-stage FL include multiple immunochemotherapy regimens +/- anti-
CD20 maintenance but Lenalidomide/rituximab , chemotherapy-free regimen is as effective as standard
immunochemotherapy regimens in advanced stage FL and is actually the most promising chemo-free combination in
follicular lymphoma

Drugs approved for relapsed/refractory FL by FDA include three PI3K inhibitors and lenalidomide plus rituximab
and we hope to have them all soon available

A pletora of new targeted drugs have shown activity in FL and more are in earlier stages of development but will be
soon widely available to make an chemo-free approach feasible .

These new therapies present different safety profile from that of the classical Immunochemotherapy regimens and
the follow-up is still short especially in the front-line setting



Grazie per l’attenzione





Idelalisib	Monotherapy:	Adverse Events

Gopal et al NEJ M , 2014.

Adverse Event
Any Grade

n (%)

Grade ≥3

n (%)

Diarrhea 54 (43) 16 (13)

Nausea 37 (30) 2 (2)

Fatigue 37 (30) 2 (2)

Cough 36 (29) 0

Pyrexia 35 (28) 2 (2)

Decreased appetite 22 (18) 1 (1)

Dyspnea 22 (18) 4 (3)

Abdominal pain 20 (16) 3 (2)

Vomiting 19 (15) 3 (2)

Adverse Event
Any Grade

n (%)

Grade ≥3

n (%)

Upper respiratory tract  
infection 18 (14) 0

Decreased weight 17 (14) 0

Rash 16 (13) 2 (2)

Asthenia 14 (11) 3 (2)

Night sweats 14 (11) 0

Pneumonia 14 (11) 9 (7)

Peripheral edema 13 (10) 3 (2)

Headache 13 (10) 1 (1)



CHRONOS-1: Trial Design

Patients with indolent B-cell NHL (N=142)
FL (104 Pts), MZL, SLL, WM
Relapsed/refractory to ≥2 prior lines of treatment

Rituximab plus an alkylating agent/regimen

Copanlisib 60 mg via 1-hour IV on days 1, 8, and  
15 on a 28-day cycle

Until progression or unacceptable toxicity
Primary end point: ORR after ≥4 cycles

Secondary end points: DOR, PFS, OS

Dreyling et al, JCO 2017.



CHRONOS-1

.

Copanlisib for Relapsed/Refractory Indolent B-Cell Lymphoma
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Individual patients (N=125)

Dreyling et al,JCO 2017.
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59% ORR

12 % RC

Median TR days 53

Median duration of 
response 22.ms

Median PFS 11 ms

Median OS not yet 
reached



CHRONOS-1:	Copanlisib Safety

TRAEs led to dose reductions in 25.4% and interruptions in 50.7%

Most Common TRAEs All Grades Grade 3 Grade 4

Transient hyperglycemia 50.0% 33.1% 7.0%

Transient hypertension 29.6% 23.9% -

Neutropenia 28.9% 9.2% 14.8%

Diarrhea 35.2% 8.5% -

Pneumonitis 6.3% 1.4% -

Dreyling et al, JCO 2017.



DYNAMO: Duvelisib (IPI-145) for Refractory iNHL

Flinn et al, JCO 2019.

42%  ORR

1.6 % RC

Median TR days ?

Median duration of 
response 10 ms

Median PFS 9.5 ms



DYNAMO:	Adverse Events

Flinn et al, JCO 2019..

Adverse Event Any Grade  
n (%)

Grade ≥3  
n (%)

Diarrhea 63 (48.8) 19 (14.7)

Nausea 38 (29.5) 2 (1.6)

Neutropenia 37 (28.7) 32 (24.8)

Fatigue 36 (27.9) 6 (4.7)

Cough 35 (27.1) 0

Anemia 34 (26.4) 19 (14.7)

Pyrexia 32 (24.8) 0

Rash 24 (18.6) 6 (4.7)

Thrombocytopenia 24 (18.6) 15 (11.6)

Vomiting 24 (18.6) 5 (3.9)

Decreased appetite 19 (14.7) 1 (0.8)

Headache 20 (15.5) 0

Peripheral edema 22 (17.1) 3 (2.3)

Adverse Event Any Grade  
n (%)

Grade ≥3  
n (%)

ALT increased 18 (14.0) 7 (5.4)

Back pain 17 (13.2) 1 (0.8)

Arthralgia 19 (14.7) 0

Abdominal pain 19 (14.7) 2 (1.6)

Hypokalemia 17 (13.2) 4 (3.1)

Constipation 15 (11.6) 0

Asthenia 15 (11.6) 3 (2.3)

AST increased 13 (10.1) 4 (3.1)

Night sweats 13 (10.1) 0

Febrile neutropenia 12 (9.3) 12 (9.3)

Lipase increased 12 (9.3) 9 (7.0)

Pneumonia 10 (7.8) 7 (5.4)

Colitis 10 (7.8) 7 (5.4)





Nastoupil LJ1,	Sinha R2,	Byrtek M3,	Ziemiecki R4,	Zhou	X4,	Taylor	M3,	Friedberg	JW5,	Link	BK6,	Cerhan JR7,	Dawson	K3,	Flowers	CR8.

Br J Haematol. 2016 

OS OS

PFSPFS

TrasformationTrasformation



NHL	Treatment:	Relapsed/Refractory FL

R/R = relapsed/refractory; HDT = high-dose therapy; SCT = stem cell transplantation.  
NCCN, 2019.

Second-line and later therapy
Chemoimmunotherapy as listed under first-
line therapy (not previously used)
Rituximab
Lenalidomide ±
rituximab  Ibritumomab 
tiuxetan  PI3K inhibitors

Idelalisib (R/R after 2 prior therapies)  
Copanlisib (R/R after 2 prior therapies)  
Duvelisib (R/R after 2 prior therapies)

Second-line therapy options typically used for
aggressive B-cell NHL/DLBCL without regard
to transplant eligibility

Consolidation or extended dosing  
(optional)

Rituximab maintenance
Obinutuzumab maintenance
(rituximab refractory)
HDT plus autologous SCT
Allogeneic SCT for selected  
patients




